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Abstract 

The Indian film industry, a global cultural and economic powerhouse, faces an urgent need for green transformation 

due to its substantial environmental footprint.  Traditional production methods are highly resource-intensive, 

contributing significantly to carbon emissions, waste generation, and localized ecological impact. While pioneering 

efforts by individual films and organizations demonstrate the feasibility of sustainable practices, systemic challenges 

persist, including financial constraints, logistical complexities, cultural inertia, and a critical absence of 

comprehensive regulatory frameworks.  

 This report highlights the dual nature of digital transformation, which offers significant opportunities for 

"dematerialized" production and data-driven green practices but also introduces new energy consumption challenges 

related to digital infrastructure.  Analysis of global green technology patent trends reveals a rich landscape of 

innovations in areas such as renewable energy, sustainable materials, and AI-driven optimization, many of which 

hold direct applicability for the film sector. However, issues surrounding patent accessibility and the risk of 

"greenwashing" require careful consideration.  

 To accelerate its transition to a truly green cinematic future, the Indian film industry must adopt a concerted, multi-

stakeholder approach. This involves strengthening policy support through binding guidelines and targeted green 

incentives, fostering robust cross-industry collaboration, and prioritizing capacity building and education.  By 

strategically leveraging advanced digital technologies and adapting global eco-innovations, India has the immense 

opportunity not only to mitigate its environmental impact but also to enhance its global competitiveness and establish 

itself as a beacon of responsible and sustainable entertainment.  

1 Introduction: The Imperative for Green Transformation in Indian Cinema  

Overview of the Indian Film Industry's Environmental Footprint  

 The Indian film industry, a vibrant and influential cultural force with a history spanning over a century, exerts a 

considerable environmental impact that is often underestimated despite its significant economic and social 

contributions. Film production is inherently carbon-intensive, with emissions varying significantly based on scale. 

A small film can generate an average of 391 metric tons of CO2 equivalent, while large "tentpole" productions, 

those with budgets exceeding INR 80 crore (such as Jawan at INR 300 crore), can produce up to 3,370 metric tons. 

These figures can even surpass the carbon emissions generated during the manufacturing of an average car. 
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 The primary contributors to this substantial environmental footprint are multifaceted:  

● Energy Consumption:  A significant portion of the industry's emissions stems from energy use. Diesel 

generators, essential for powering lighting and heating on sets, account for nearly 30% of fuel emissions. 

Traditional lighting bulbs can consume up to 6,000 watts each, contributing to high electricity demand. 

Furthermore, India's burgeoning Computer-Generated Imagery (CGI) and Visual Effects (VFX) industry is 

particularly energy-intensive. Animation production alone can generate approximately 5.5 tons of CO2 

emissions per hour, primarily due to the demanding rendering processes. 

● Transportation: Logistics represent another major carbon hotspot. Over half of a   film's total carbon 

emissions can be attributed to the extensive transportation of cast, crew, and equipment, often involving travel 

across vast distances and even international borders.  For instance, large-scale productions like  

 Brahmastra , filmed across multiple cities and countries,  are estimated to incur  over 5.5 tonnes of CO2 per 

person from air travel alone, a figure that escalates  dramatically when multiplied by the size of a typical 

production crew. 

● Waste Generation:  The ephemeral nature of film sets leads to considerable waste. Elaborate, temporary 

sets are frequently constructed and then dismantled, generating massive amounts of waste materials such as 

plywood, thermocol, plastic props, and synthetic paints. Many of these materials are often coated with 

environmentally harmful substances like plaster of Paris (POP).  Beyond set construction, daily operations on 

set contribute significantly to waste streams, including catering leftovers, single-use plastic bottles, and paper.  

● Impact on Filming Locations:  The pursuit of picturesque backdrops often leads productions to fragile or 

ecologically sensitive locations. Filming in such areas, exemplified by 3 Idiots in Ladakh, can inadvertently 

lead to increased tourism and associated environmental degradation. These regions frequently lack the   

necessary infrastructure to manage the surge in footfall, activities, and waste, resulting in considerable 

ecological loss. 

1.1 The Growing Global and National Emphasis on Sustainability  

 Globally, there is an escalating demand for industries to integrate sustainability into their core operations. This 

imperative is driven by a heightened awareness of climate change, resource depletion, and the broader environmental 

crisis. The concept of "green patents" has emerged as a crucial indicator and tool for fostering sustainable innovation 

worldwide. These patents encompass a wide range of technologies designed to reduce environmental impact across 

various sectors, from renewable energy to waste management. 

 Parallel to global trends, India has demonstrated a strong national commitment to environmental stewardship. The 

country's ambitious target of achieving 500 GW of renewable energy capacity by 2030 underscores a significant 

national drive towards a greener, more sustainable future.  This commitment is not merely an environmental 

aspiration but also embodies a strategic vision for economic resilience and technological leadership. As a major 

global economy, India's proactive stance on renewable energy and sustainable development creates a fertile ground 

for the adoption and innovation of green practices across all its industries, including cinema.  

1.2 Scope and Objectives of the Report  

 This report undertakes a comprehensive analysis of green environmental sustainability practices and eco-friendly 

innovation within the Indian film industry. It aims to broaden the conventional understanding of "green" to 
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encompass not only the reduction of ecological impact but also the integration of social responsibility, ethical 

representation, and accessibility throughout the creative process. 

 The specific objectives guiding this research include:  

● To assess the current state of sustainable practices implemented across the pre-production, production, and 

post-production phases of filmmaking in India.  

● To highlight existing eco-friendly innovations and successful case studies that serve as models within Indian 

cinema.  

● To analyze the global green technology patent landscape and evaluate its direct relevance and potential 

applicability to the Indian film industry.  

● To identify the key challenges and systemic barriers that currently hinder the   widespread adoption of green 

practices within the Indian film sector.  

● To explore emerging opportunities and future directions for sustainable Indian cinema, including the role of 

technological advancements and supportive policy   frameworks.  

● To provide actionable recommendations tailored for various stakeholders, aimed at accelerating the transition 

towards a more environmentally responsible and sustainable film industry in India.  

2. Current Landscape of Sustainable Practices in Indian Filmmaking  

 The Indian film industry is progressively integrating sustainable practices across its various production stages, 

striving to mitigate its environmental footprint. These evolving efforts are centered on minimizing waste, enhancing 

energy efficiency, and promoting the use of eco-friendly materials.  

2.1 Waste Management: Reducing, Reusing, and Recycling on Sets  

 Waste management is a critical area where the Indian film industry is beginning to implement significant changes.  

● Practices:  The shift towards digital workflows has been instrumental in reducing paper consumption. 

Filmmakers are increasingly using digital forms, such as PDFs and e-books, accessible on electronic devices, 

and leveraging project management software and cloud storage for document sharing, thereby fostering a 

paperless environment. To combat plastic pollution, "zero-plastic zones" are being established on sets, with 

single-use plastic items like water bottles being replaced by reusable sippers and water refilling stations.  

Comprehensive waste segregation and recycling programs are also gaining traction, ensuring that pre-

production waste and recyclable materials like paper, cardboard, and plastic are collected separately, reducing 

landfill burden and conserving natural resources.  Furthermore, responsible catering practices are being adopted 
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to minimize food waste, including the use of reusable dishware and cutlery, and the donation of leftover food 

to local shelters. Proper disposal protocols for hazardous waste, such as electronics (e-waste) and batteries, are 

also being emphasized. 

● Implications: The adoption of waste reduction practices, such as utilizing rechargeable batteries instead of 

disposable ones, yields not only environmental benefits but also considerable cost savings. This direct 

correlation between ecological responsibility and financial prudence indicates that economic viability serves as 

a powerful catalyst for the broader adoption of sustainability initiatives within an industry frequently operating 

under budgetary constraints. When green practices demonstrate tangible financial returns, they become more 

attractive and feasible for wider implementation.  

2.2 Energy Consumption: Efficiency and Renewable Energy Adoption  

 Energy consumption is another major focus area for environmental improvement in Indian filmmaking.  

● Practices: The industry is moving towards energy-efficient equipment, including the adoption of LED 

lighting and more efficient cameras. Efforts are also made to optimize energy use by ensuring equipment is 

switched off when not in use and by maximizing natural light instead of relying solely on artificial lighting. 

Strategic planning to reduce night shoots further contributes to overall energy savings. There is a growing 

exploration and adoption of renewable energy sources, such as solar power or mobile battery solutions, to meet 

on-set energy demands, with some advertising shoots already utilizing portable solar panels. 

● Implications:  Despite the recognized efficiency benefits of LED lighting, some filmmakers exhibit a 

reluctance to adopt them due to concerns regarding quality, particularly color consistency, preferring older, 

more dependable lamps. This observation underscores a practical barrier where established work flow 

preferences or perceived quality compromises can impede the widespread adoption of greener technologies, 

even when their environmental advantages are understood. For new technologies to gain universal acceptance, 

they must not only be sustainable but also meet or exceed the performance and aesthetic standards of traditional 

methods.  

2.3 Sustainable Set Design and Material Sourcing  

 The design and construction of film sets are undergoing a transformation towards more sustainable practices.  

 ● Practices:  A significant shift is occurring from single-use, disposable sets to those utilizing reusable and 

modular components made from materials like bamboo, cloth, or metal structures. These modular pieces are 

specifically   designed for easy disassembly and subsequent reuse in future productions. The integration of eco-

friendly and recycled materials for set components is also increasing, along with the exploration of digitally-

native props that eliminate the need for physical objects entirely. For example, cardboard has been utilized as 

a sustainable alternative to wood for certain on-site sets. Beyond initial use, set materials, props, and costumes 

are frequently donated to local non-profit   organizations, such including schools, theater groups, and shelters, 
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or repurposed for other uses, diverting them from landfills. In costume and prop departments, sustainability 

efforts include renting costumes instead of purchasing new ones, reusing props across multiple films, and opting 

for natural fabrics and eco-friendly dyes. Sustainable location scouting also plays a role, focusing on sites 

accessible by public transit and those with existing   infrastructure to minimize environmental impact and reduce 

the need for new development. 

2.4 Digital Transformation: Opportunities and Challenges for Environmental Impact Reduction  

 The increasing digitalization of filmmaking presents a complex, dual-edged scenario for environmental 

sustainability.  

● Opportunities:  Digital technologies offer transformative potential for reducing the environmental footprint. 

Virtual production (VP) environments, powered by augmented reality (AR) and virtual reality (VR) 

technologies, can create highly realistic backdrops and settings. This capability significantly reduces the need 

for extensive physical set construction, travel to distant locations, and associated material consumption, energy 

use, and transportation emissions. This "dematerialization" of production represents a substantial step towards 

sustainability. Furthermore, the adoption of cloud-based workflows for editing and post-production minimizes 

the reliance on physical media and large, energy-intensive local server farms.  Artificial intelligence (AI) and 

data visualization tools are crucial for optimizing resource use, automating design tasks, and precisely 

measuring and monitoring environmental metrics across all production stages, enabling data-driven green 

practices. AI-driven rendering, in particular, can reduce processing time and energy consumption in animation 

and visual effects. The use of drones for cinematography also offers new perspectives while potentially reducing 

the need for more carbon-intensive aerial filming methods. 

● Challenges:  Despite these advantages, the increasing digitalization is a "dual-edged sword". The substantial 

electricity required by data centers that host vast amounts of digital content and power complex rendering farms 

for visual effects contributes significantly to the overall carbon footprint. India's rapidly expanding animation 

and VFX industry, while innovative, can lead to a   considerable increase in energy consumption and associated 

carbon emissions. Moreover, while digital cameras and storage systems are inherently reusable, the   broader 

issue of e-waste from animation production hardware remains a concern.  

● Implications:  The shift towards digital transformation, while offering benefits through the reduction of 

physical waste and travel, simultaneously introduces new energy consumption challenges related to the 

extensive use of data centers  and rendering processes. This dynamic mirrors the "Jevons Paradox" or rebound  

effect, where an increase in efficiency (digitalization) can, counterintuitively, lead  to an overall increase in 

consumption (energy for digital infrastructure). This  suggests that a purely technological shift towards 

digitalization, without a parallel  commitment to powering digital infrastructure with renewable energy and  

implementing robust energy management strategies, may not yield net  environmental gains. The industry must 

therefore address the energy footprint of its digital backbone with the same rigor applied to physical production.  
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 Key Sustainable Practices Across Film Production Stages  

 Production Stage   Category   Specific Practices   Impact/Benefit  

 Pre-production   Waste Management   Digital scripts,  e-

books, cloud  storage  

 Reduces paper  

waste, promotes  

paperless workflow   

  Waste Management   Use of 

reusable/biodegrada  

ble materials for  

storage &  

transportation (e.g.,  

recycled cardboard)  

 Reduces plastic  

waste, conserves  

natural resources   

  Energy 

Consumption  

 Use of energy-

efficient equipment  

 (computers, tablets),  

shutting off 

equipment when not  

 in use  

 Reduces digital  

emissions, lowers  

energy consumption  

 

  Chemical Pollution   Eco-friendly,  non-

toxic makeup &  

special effects  

materials, non-toxic  

cleaning supplies  

 Reduces hazardous  

chemical discharge,  

protects environment  

  

  Set Design   Sustainable location   Reduces  

 

   scouting (public  

transit access,  

existing  

infrastructure)  

 transportation  

emissions, 

minimizes  need for 

new  development  

 Production   Energy 

Consumption  

 LED lighting,  

energy-efficient  

cameras, solar/wind  

power for sets  

 Lowers energy  

consumption,  

reduces carbon  

 Footprint 
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  Energy 

Consumption  

 Maximizing natural  

light, planning to  

reduce night shoots  

 Optimizes energy  

use, reduces reliance  

 on artificial lighting  

  Waste Management   Zero-plastic zones,  

reusable water  

bottles, compostable  

dishware/cutlery  

 Eliminates single-

use  plastics, reduces  

landfill waste  

  Waste Management   Waste segregation,  

recycling paper,  

cardboard, plastic,  

proper e-waste  

disposal  

 Reduces landfill  

waste, promotes  

resource recovery  

  Waste Management   Donating leftover  

food to local shelters,  

responsible catering  

 Minimizes food  

waste, supports local  

communities 

  Set Design &  

Materials  

 Reusable/modular  

sets (bamboo, metal),  

eco-

friendly/recycled  

materials  

 Reduces 

construction  waste, 

promotes  circular 

economy 

  Set Design &  

Materials  

 

Donating/repurposin  

g set materials,  

props, costumes  

 Extends material  

lifespan, reduces  

waste to landfill   

  Transportation   Carpooling, electric  

vehicles, virtual  

meetings for  

cast/crew  

 Reduces fuel  

consumption, lowers  

transportation  

emissions 

  Water Management   Water-efficient  

equipment, water  

recycling systems,  

repairing leaks  

 Minimizes water  

consumption,  

conserves resources  

 Post-production   Digital Practices   Digital  

 post-production &  

 distribution  

 Eliminates physical  

film reels/chemicals,  

reduces  

transportation  

emissions  
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  Digital Practices   Cloud-based  

rendering &  

workflows, AI for  

efficiency  

Optimizes power  

usage, reduces need  

for local servers,  

lowers energy  

consumption  

3. Pioneering Eco-Friendly Innovations and Case Studies in India  

While the Indian film industry has historically faced limited scrutiny regarding its environmental impact, a 

discernible shift towards sustainability is emerging, marked by noteworthy exceptions and innovative initiatives.  

3.1 Notable Indian Films Leading Sustainability Efforts  

 Several Indian films have taken pioneering steps in integrating sustainability into their production processes:  

● Aisa Yeh Jahaan  (2015):  This Hindi feature film, directed  by Biswajeet Bora,  holds the distinction of 

being  India's first carbon-neutral  film . The Centre for Environmental Research and Education (CERE), a 

Mumbai-based environmental sustainability firm, meticulously analyzed every activity during the film's 

production and pre-production phases, including transportation, catering, set construction, and hotel stays, to 

calculate its carbon footprint. This was estimated at 78.47 metric tonnes of CO2 equivalent. To neutralize these 

emissions, CERE recommended planting 560 indigenous trees of a mixed variety in Mumbai and Assam, the 

film's shooting locations. This offsetting measure was achieved for a fraction of the film's budget, with the 

planted trees geotagged and monitored for three years as part of CERE's Urban Afforestation Project.  

● Chandigarh Kare Aashiqui  (2021):  This Bollywood film  became a significant  example of a mainstream 

production implementing a zero-waste process.  The production team collaborated with 'SKRAP', an 

environmental sustainability firm, to achieve this. Key measures included replacing single-use plastic water 

bottles with reusable sippers, utilizing compostable plates and cutlery, and ensuring that leftover food was 

distributed to the less privileged.  The impact of these efforts was substantial: the production successfully 

recycled 38,960 kilograms of plaster of Paris (POP) and other waste materials generated during set dismantling, 

effectively diverting all this waste from landfills and saving an estimated 67.3  metric tonnes of carbon 

emissions. 

● Amazon Prime Series:  Major streaming platforms are also contributing to the green shift. Amazon India 

has adopted sustainability practices in several of its series, including The Village (2023), Mumbai Diaries S2, 

Dupahiya , and  Inspector  Rishi . These productions have focused on waste recycling and diverting materials 

from landfills, demonstrating a commitment to reducing their environmental footprint in digital content 

creation.   

● Implications:  While Aisa Yeh Jahaan pioneered carbon neutrality in Indian   cinema, subsequent efforts to 

scale this initiative through a "Carbon Neutral Film Certification" did not advance beyond the pilot stage. This 

was primarily   attributed to a "lack of interest or knowledge about climate change and carbon footprint" within 

the broader industry This observation underscores that initial   successes, while inspiring and demonstrating 

feasibility, do not automatically translate into widespread industry adoption. Overcoming inertia and a deficit 

in understanding requires sustained educational efforts, targeted awareness campaigns, and potentially, stronger 

external drivers or incentives to encourage broader engagement and implementation of green practices.  
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3.2 Role of Organizations and Initiatives  

 Several organizations are actively promoting and facilitating sustainable practices within the Indian film industry:  

● Green Film Rating System:  This comprehensive tool and certification system is designed to promote 

sustainability in audiovisual productions and guide  

producers towards more environmentally responsible practices. It involves a detailed checklist of environmental 

sustainability criteria, covering areas such as energy saving, transport, catering, material selection, social 

sustainability, and communication. Producers commit to complying with selected criteria, and an independent 

Verifying Body conducts checks for certification.  

● Centre for Environmental Research and Education (CERE):  Based in Mumbai, CERE is an 

environmental sustainability firm that played a pivotal role in making Aisa Yeh Jahaan carbon-neutral. Their 

expertise in calculating carbon footprints and recommending offsetting measures was crucial to the film's 

environmental achievement.  

● Indian Documentary Foundation (IDF):  The IDF, through its "ECO LENS" program, serves as a platform 

that convenes climate justice activists, media-makers, environmentalists, scholars, and corporates. The 

program's objective is to foster collaboration and focus on environmental change through the medium of film. 

Additionally, IDF offers "IMPACT LABS," providing immersive workshops that train filmmakers in 

leveraging independent documentary film as a powerful tool for social or environmental advocacy.  

● Nature inFocus:  This organization supports aspiring Indian filmmakers dedicated to sharing pertinent 

environmental stories. Through its "Emerging Filmmaker Grant," Nature in focus provides financial assistance 

for the production of short films focused on nature conservation, thereby nurturing talent and promoting 

environmental narratives.  

● Producers Guild of India (PGI):  While the official website of the Producers Guild of India does not 

explicitly detail a dedicated green film production program, the Producers Guild of America (PGA), a 

comparable industry body, is deeply committed to sustainable production. The PGA offers extensive 

sustainability tips for creative producers and executive producers, covering areas such as clean energy, material 

reuse, waste management, and paperless practices.  This global trend suggests a potential for Indian counterparts 

to adopt or adapt similar comprehensive sustainability frameworks.  

● FICCI and CII: The Federation of Indian Chambers of Commerce and Industry (FICCI) and the 

Confederation of Indian Industry (CII) are prominent industry bodies with broader environmental and 

sustainability agendas. FICCI's Environment & Climate Change Division actively engages in policy advocacy, 

waste management initiatives, and corporate sustainability, including climate action. Similarly, CII's National 

Council on Media & Entertainment for 2025-26 emphasizes "sustainability" and "technology and creativity 

synergy," advocating for the integration of AI and emerging tools to enhance content development and 

production processes. While these initiatives are not exclusively focused on film production, their overarching 

commitment to sustainability and technological advancement indicates a significant potential for future 

integration into the film sector.  
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3.3 Celebrity Advocacy and Public Awareness Campaigns  

 The influence of Indian cinema extends beyond its direct production practices into public discourse and societal 

behavior.  

● Bollywood celebrities are increasingly using their platforms to advocate for environmental causes. Actresses 

like Alia Bhatt and Anushka Sharma are embracing sustainable fashion and promoting eco-friendly living, 

significantly influencing public perception and encouraging the adoption of conscious consumerism. Similarly, 

actors such as Tiger Shroff, Aditya Seal, Saiyami Kher, Arjun Kapoor, Angad Bedi, Neha Dhupia, and Kunal 

Khemu are setting examples by opting for sustainable travel methods, including roller skates, electric scooters, 

and cycling, thereby promoting reduced carbon footprints and active lifestyles.  

● Indian cinema has a rich history of portraying nature and environmental issues.  Early films like Mother 

India depicted nature's raw power, while contemporary narratives directly address critical environmental 

challenges such as climate change, pollution, and ecological devastation, as seen in films like Haathi Mere  

Saathi ,  Water ,  Aisa Yeh Jahaan,   Kadvi Hawa ,  Boomika,   and  Sherni .  These cinematic portrayals reflect 

and shape the nation's evolving environmental awareness.  

● Documentary films also play a crucial role in raising awareness. "The Green Alert," for instance, is a docu-

fiction film aimed at raising global environmental awareness, with plans for submission to the UNO's 

Environment Committee and various international film festivals.  

● Beyond the film industry, a broader environmental movement is gaining momentum across India, led by 

individuals and community-based initiatives.   Examples include water conservation efforts by Rajendra Singh, 

extensive  tree-planting campaigns by Jadav Payeng and Marimuthu Yoganathan, promotion  of zero-waste 

lifestyles by Pankti Pandey, and large-scale clean-up drives led by  Ripudaman Bevli and Malhar Kalambe.  

Innovators like  Prachi Shevgaonkar are  also developing technological solutions, such as the "Cool The Globe" 

platform  for carbon footprint tracking. These widespread  efforts create a fertile ground  for greater 

environmental consciousness within the film industry and among its audience.  

● Implications:  The historical and contemporary examples  of Indian films engaging  with environmental 

themes demonstrate cinema's  profound capacity to drive  socio-political change and enhance public awareness.  

This suggests that  integrating sustainability into film narratives, not merely focusing on production  practices, 

can serve as a powerful lever for broader societal transformation and  shifts in consumer behavior towards 

environmental consciousness. When  compelling stories highlight ecological issues and sustainable solutions, 

they can  resonate deeply with audiences, fostering empathy and inspiring action far  beyond the immediate 

viewing experience.  
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 Select Indian Green Film Production Examples and Their Impact  

 Film/Series  

 Title  

 Year of  

Release  

 Key Green  

 Initiative(s)  

 Specific  

 

Methods/Tec  

hnologies  

 Used  

 Quantifiable  

Impact (if  

available)  

 Key  

 

Organization  

s/Partners  

 Aisa Yeh  

Jahaan  

 2015   Carbon  

neutrality  

 Carbon  

footprint  

calculation  

(transport,  

catering,  

sets, hotels);  

planting 560  

indigenous  

trees  

 78.47  

 MtCO2e  

 offset  

 CERE  

 Chandigarh  

 Kare  

 Aashiqui  

 2021   Zero-waste  

production  

 Reusable  

sippers,  

compostable  

dishware,  

food  

donation,  

POP/waste  

recycling  

 38,960 kg  

waste  

recycled;  

67.3 

MtCO2e  

saved  

 SKRAP  

 Amazon   2023   Waste   Recycling   Waste   Amazon  

 Prime Series  

 ( The 

Village ,  

etc.)  

  

recycling/div  

ersion  

 plaster of  

Paris and  

other set  

waste  

 diverted  

from 

landfill;  

CO2  

emissions  

saved  

(specifics  

vary by  

series)  

 Prime   

4. The Role of Eco-Innovation and Patent Trends  

 Patents serve a critical function in stimulating research and development (R&D) and facilitating technology transfer 

in the realm of green technologies. By granting temporary monopolies to inventors, patents incentivize significant 

investment in high-cost, high-risk green innovations, providing a legal framework that protects intellectual property 

and encourages market entry.   
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4.1 Global Green Technology Patent Landscape and Trends (2023-2025)  

 The global landscape of green technology patents reflects a dynamic and evolving commitment to environmental 

solutions.  

● Overall Growth:  Globally, patent applications for green energy and energy-efficient technologies 

witnessed a substantial surge of nearly 120% between 2006 and 2020 under the International Patent Cooperation 

Treaty (PCT), signaling a heightened interest and increased investment in these areas. Out of over 61,000 green 

tech patents filed, a significant 90% are related to waste management and alternative energy production.  

● Recent Trends (2023-2025):  

 ○  USPTO Patents:  The U.S. Patent and Trademark Office  (USPTO) recorded an  upward trajectory in 

patent grants, increasing by 3.8% from 2023 to 324,043  in 2024, with patent applications reaching an all-

time high. More specifically, over 32,000 USPTO utility patents were granted in environmental 

technologies in 2022, representing a threefold increase since 2000.  

 ○   EPO Patents:  The European Patent Office (EPO) observed  high patenting activity in Europe, on par with 

2023 levels. The sector of "Electrical machinery, apparatus, energy" experienced the strongest growth, increasing 

by 8.9% over 2023, primarily driven by advancements in clean energy technologies, with battery innovation alone 

surging by 24.0%.  

 ○  Renewable Energy: While there was a notable 43% decline in overall  renewable energy-related patent 

filings in the power industry in Q3 2024  compared to the previous quarter, specific sub-areas  like battery 

innovation continued to show robust growth.   

 ○  Circular Economy:  Patent applications related to waste  management and  recycling show considerable 

variation across EU countries, with Luxembourg,  Finland, Belgium, and the Netherlands demonstrating a 

high propensity for  such patents.  The global plastics industry is actively  transitioning towards a  circular 

economy model, marked by significant innovations in waste recovery  

 (accounting for approximately 32% of inventions) and waste recycling  (comprising 68% of inventions).  

● Global Leaders:  Leading the charge in environmental  sustainability patents are  the European Union, 

China, Japan, and South Korea, which collectively hold the  highest numbers of USPTO patents in this domain. 

Analysis further indicates  that private sector firms, particularly within the manufacturing sector, hold the  

predominant share (72%) of green patents globally. Among academic  institutions, the University of California 

consistently ranks first among universities  filing for green-related patents in the US.  

● Implications:  While some sources indicate a general  surge in green patent  applications, other reports 

highlight a slowdown  in high-value climate-friendly inventions between 2013 and 2017, or a recent decline  in 

overall renewable energy patent filings in Q3 2024.  This apparent  contradiction suggests that the  "green 

patent" landscape is more nuanced than a simple narrative of continuous  growth. It points to potential influences 

such as shifts in patent classification  methodologies, evolving regional focuses, or the maturation of specific 

green  technologies. A deeper examination into the particular sub-categories of green  technologies being 

patented, their geographical distribution, and the precise timeframes is therefore essential for an accurate and 

comprehensive assessment  of innovation trends.   

4.2 Key Patenting Areas Relevant to Film Production  

 The global green technology patent landscape offers numerous innovations directly applicable to enhancing 

sustainability in film production:  

● Energy Solutions:  Renewable energy technologies, including  solar, wind, and  bioenergy, continue to 

dominate patent filings.  Energy storage solutions,  particularly advanced batteries and hydrogen fuel cells, are 

gaining significant  traction, with battery innovation alone experiencing a 24% surge in EPO patent  applications 

in 2024. These advancements are highly  relevant for powering film sets and equipment, offering cleaner 

alternatives to traditional diesel generators.   

http://www.jetir.org/


© 2025 JETIR September, Volume 12, Issue 9                                                               www.jetir.org (ISSN-2349-5162) 

 

JETIR2509175 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b588 
 

● Sustainable Materials: Innovations in biodegradable    materials and eco-friendly  packaging are 

actively addressing global plastic waste concerns. These  developments hold direct applicability for sustainable 

set construction, props,  and catering, providing alternatives to conventional, disposable materials.  

● Waste Management: A substantial portion of green patents    is dedicated to  waste management 

solutions. Emerging technologies  in this field include  chemical and biological processes for waste recovery, 

as well as solutions  specifically targeting persistent pollutants like microplastics, nanoplastics, and  PFAS. 

These innovations can directly support and  enhance efforts to manage and reduce waste generated during film 

production.   

● AI and Smart Technologies:  Patented AI-driven systems  are being developed for  optimizing resource 

use, predictive crop management, automated farming  equipment, and intelligent irrigation systems. These AI 

applications can be adapted to optimize energy consumption, logistics, and resource allocation within  film 

production workflows, leading to greater efficiency and reduced environmental impact.   

● Water Purification and Conservation: Patents in water  purification, desalination, and conservation 

technologies are crucial for ensuring access to  clean water and protecting aquatic ecosystems.  The global 

market for water  filtration is projected to reach $19.0 billion by 2029.  These technologies are  relevant for 

managing water usage on film sets and ensuring responsible water   

 practices.  14  

● Green Transportation:   Innovations in electric vehicles (EVs) and efficient public transportation 

systems are prominent examples of green patents.  These align   directly with efforts to reduce transportation-

related emissions in filmmaking,  from cast and crew commuting to equipment logistics.  

4.3 Leading Innovators and Research Institutions in Green Technologies  Applicable to Media  

 Innovation in green technologies is driven by a diverse ecosystem of entities:  

● Universities:  Academic institutions play a vital role  in foundational research and  patenting. The University 

of Central Florida (UCF) ranks among the top U.S. public  universities for utility patents, including a patented 

water treatment system and  energy storage solutions in carbon fiber electric vehicle panels. Brown  University 

also consistently ranks among the top 100 universities for utility  patents, with its innovation spanning various 

fields.  Notably, the University of  California consistently holds the top position among universities filing for 

green-related patents in the US. These institutions  are crucial sources of  fundamental green technologies that 

can be adapted across industries.  

● Companies:  A wide array of companies are leading in  green technology patents.  Major players in the 

automotive and energy sectors, such as Toyota, General  

 Electric, Samsung Electronics, Panasonic, Ford, General Motors, Hyundai, and  Honda, are prominent green 

technology patentees. Canon consistently ranks in  the top 10 for US patents, with a strategic focus on 

international patent filing  aligned with technology advancement. Beyond these  giants, innovative companies 

like Monarch Tractor (electric tractors with AI systems), Phyn   (AI-powered water monitoring), Element Zero 

(clean metallurgy), IDRA Group  (Giga Press for EV manufacturing), Van Iperen International (circular 

potassium  fertilizer), ZincFive (Nickel-Zinc battery technology), and Saule Technologies  (printable perovskite 

solar cells) are driving specialized green solutions. Other  leaders across various green tech sectors include 

Rivian (electric vehicles),  Ørsted and Vestas (wind energy), NextEra Energy (renewable energy), BYD  

(electric vehicles and energy storage), Siemens Gamesa (wind turbines with  integrated hydrogen production), 

AquaPower (desalination), Beyond Meat  

 (plant-based foods), Indigo Ag (sustainable agriculture), and TerraCycle  (recycling hard-to-recycle waste).  

● Implications:  A significant observation is that many  leading green technology  innovations and patents 

originate from sectors seemingly distinct from the film  industry, such as automotive, agriculture, energy, and 

manufacturing. This  distribution highlights a substantial opportunity for the Indian film industry to  leverage 
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existing patented solutions and technologies through strategic  technology transfer and adaptation, rather than 

solely relying on bespoke  innovations developed within its own confines. For instance, advancements in  

battery technology for electric vehicles can be directly applied to power film sets  and equipment, while AI 

solutions developed for smart agriculture can be  adapted to optimize film logistics and resource allocation. 

This cross-industry  applicability suggests that looking beyond traditional film industry boundaries for  green 

solutions can unlock significant efficiencies and accelerate sustainability  efforts.  

4.4 Identifying Unmet Needs and Innovation Gaps within the Indian Film Industry  

 Despite the global progress in green technology and some pioneering efforts in Indian  cinema, significant unmet 

needs and innovation gaps persist, particularly within the  Indian film industry.  

● General Gaps in Green Technology:  Broadly, green technologies  face common  challenges, including 

high initial costs, inherent technological limitations, and  complex regulatory hurdles. These factors often 

impede their widespread  adoption and seamless integration into existing systems. Furthermore, a global  

consensus on the precise definition of "sustainable inventions" remains elusive,  which can complicate 

consistent policy and investment.  

● Specific Gaps in Film:  

 ○  Standardized Measurement and Reporting:  There is a  severe lack of  independent research and 

standardized reporting on sustainable practices  within Bollywood. Data regarding environmental impact 

is often self-provided  by production houses, leading to transparency issues and making it difficult to  

accurately measure the industry's true environmental footprint. This absence  of verifiable data hinders 

meaningful progress and accountability.  

○    Green Infrastructure:  A significant barrier is the  insufficient investment in  and development of 

green infrastructure specifically tailored for film studios  and production sites.  This includes facilities for  

renewable energy generation,  advanced waste processing, and sustainable water management.  

 ○  Low-Emission Fuels and Charging Infrastructure:  Logistical  challenges  persist concerning the 

availability of low-emission fuels and adequate  charging infrastructure for electric vehicles within the film 

production and distribution network.  This limits the industry's    ability to transition to greener  

transportation.  

○    Quality versus Green Technology:  A notable gap lies  in overcoming  filmmakers' reluctance to 

adopt energy-efficient LEDs due to perceived  quality concerns, particularly regarding color consistency. 

This indicates a  need for green technologies that meet the high aesthetic and technical  standards of 

cinematography.  

 ○  Circular Economy for Sets:  Despite discussions and emerging trends  towards modular and reusable 

sets, the industry still predominantly operates  on a linear "take-make-dispose" model, with sets often used 

once and then  discarded. Widespread adoption of robust material  reuse networks and  circular design 

principles for sets remains an innovation gap.  

 ○  Policy and Regulatory Framework:  A "glaring absence of a regulatory or   policy framework that 

compels the industry to align with national  environmental objectives" is a critical impediment. Existing 

environmental  guidelines for film shoots in protected areas, drafted by the Ministry of  

 Environment, Forest, and Climate Change (MoEFCC), remain non-binding. 

 ○  Accessibility of Green Patents:  The exclusive rights  granted by patents can  restrict access to crucial 

green technologies due to high licensing fees. This  can be particularly problematic for smaller Indian film 

production houses or  developing nations, potentially impeding the broader adoption of eco-friendly  

 innovations. 

 ○  Focus on Patentable vs. Systemic Solutions:  The drive  to secure green  patents can inadvertently 

lead to market distortions, where companies prioritize easily patentable "end-of-pipe" solutions (addressing 
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pollution after   it occurs) over more systemic changes or preventative measures that are less  amenable to 

patent protection. This creates a gap  in holistic, non-patentable  sustainability solutions.  

● Implications:  The lack of standardized research and  reporting, coupled with  environmental impact data 

often being self-provided by production houses,  creates a significant vulnerability to "greenwashing". This 

means that superficial   or exaggerated environmental claims can undermine genuine sustainability efforts and 

erode trust among stakeholders and the public. Without independent   verification and mandatory reporting 

mechanisms, it becomes challenging to  differentiate truly impactful innovations from mere marketing ploys, 

potentially  misdirecting investment and slowing authentic progress towards a greener  industry.  

 Green Technology Patent Categories and Their Potential Application in Film  

 Green Technology   Key Patented  

 

Solutions/Innovations  

 Direct Application 

in  
 Current State in  

 Indian Film Industry  

 

 Category   (Global Examples)   Film Production   (if applicable)  

 Renewable Energy   Advanced solar  

panels, wind energy  

systems, hydrogen  

fuel cells, advanced  

batteries (e.g.,  

Nickel-Zinc) 

 Powering sets,  

cameras, lighting,  

and other 

equipment;  studio 

energy supply;  

mobile power  

 solutions 

 Early adoption of  

portable solar panels;  

high potential for  

wider integration  

given India's  

renewable energy  

goals.  

 Energy Efficiency   Smart grids, LED  

lighting,  energy-

efficient  appliances, 

improved  insulation 

techniques  

 Optimized energy 

use  on sets;  energy-

efficient  studio 

operations;  

 reduced 

consumption  for 

digital  infrastructure  

 Awareness of LED  

efficiency exists, but  

quality concerns  

sometimes hinder  

 adoption. 

 Waste 

Management  
 Recycling/reuse  

processes (e.g.,  

plastic waste to  

pellets, pyrolysis,  

chemolysis);  

solutions for  

microplastics/PFAS  

 Waste segregation,  

recycling programs  

 for  

 

sets/props/costumes;  

managing food  

waste; e-waste  

 disposal  

 Emerging practices  

like zero-waste sets;  

increasing focus on  

recycling POP and  

 other materials. 
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 Sustainable  

Materials  

 Biodegradable  

packaging from  

agricultural waste;  

bio-based plastics  

(e.g., algae-based);  

sustainable building  

 materials  

 Eco-friendly set  

components, props,  

costumes;  

sustainable catering  

packaging; reduced  

reliance on  

conventional plastics  

 

 Growing interest in  

reusable/modular  

sets; some use of  

cardboard for sets.  

 Green  

 Transportation  

 Electric vehicles  

(EVs), efficient 

public  transport 

systems,  energy 

storage in EV  

 panels  

 Carpooling, EV use  

for cast/crew  

transport; 

sustainable  logistics 

for  

 equipment; reduced  

 air travel  

 Early adoption of 

EVs  by some 

celebrities;  

 logistical hurdles for  

widespread EV  

 infrastructure.  

 AI for 

Optimization  
 Predictive crop  

management,  

automated farming  

 Optimizing energy  

consumption,  

logistics, resource  

 AI-driven efficiency 

in  animation/VFX is  

emerging; high  

  equipment, 

intelligent  irrigation 

systems,  

 AI-driven 

rendering   

 allocation; AI-

driven  virtual 

production;  data-

driven green  

 practices 

 potential for broader  

application in  

production planning. 

 Water Purification   Water treatment  

systems (e.g.,  

filtration media for  

contaminants);  

desalination,  

conservation  

technologies  

 Responsible water  

usage on sets  

(cleaning, special  

effects); water  

recycling and  

treatment systems  

 Limited specific  

details, but general  

awareness of water  

conservation is  

growing.  

5. Challenges and Barriers to Widespread Green Adoption  

 Despite increasing awareness and some pioneering initiatives, the Indian film industry  encounters significant 

obstacles that impede the widespread adoption of sustainable  practices.  

5.1 Financial and Logistical Hurdles  

 The transition to green filmmaking is often hampered by economic and operational  complexities:  

● High Initial Costs:  Implementing sustainable practices  frequently necessitates  higher upfront investments. 

This includes the procurement of energy-efficient  equipment, the establishment of renewable energy 

infrastructure, or the sourcing  of eco-friendly materials. While these investments  can lead to long-term cost  

savings, the initial capital outlay often acts as a deterrent for production houses.  

● Informal Financing Structures:  The Indian film industry's  financing structures  can be informal, which 

tends to blur lines of responsibility and regulation. This  informality can inadvertently channel significant 

investments into non-green  projects without adequate accountability, thereby diverting funds that could  

otherwise support sustainable initiatives.  
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● Supply Chain Limitations:  Significant challenges exist  within the supply chain for green solutions. This 

includes the limited availability of low-emission fuels and   

the inadequacy of charging infrastructure for electric vehicles within the film  distribution network.  

Furthermore, sourcing certified  sustainable materials for  elaborate sets and props can be complex and costly, 

adding to the logistical  

 burden.  

● Logistical Complexity: Film production is inherently  dispersed, often spanning long periods and diverse 

geographical locations. This fragmented nature   complicates the implementation of consistent green practices 

across all stages,  requiring continuous monitoring and coordinated support from multiple  stakeholders. 

Optimizing transportation routes for  the vast cast, crew, and  equipment, while crucial for reducing emissions, 

presents a considerable  

 logistical challenge. 

● Lack of Green Infrastructure:  A fundamental barrier  is the insufficient  investment in and development 

of dedicated green infrastructure, such as  eco-friendly studios equipped with renewable energy sources and 

advanced waste management systems. 

● Implications:   The high initial costs associated with  green practices are  significantly compounded 

by the prevailing lack of green infrastructure and  limitations within the supply chain. For instance,  the financial 

viability of adopting  electric vehicles for transport on sets  is severely undermined by an inadequate  charging 

infrastructure.  This creates a self-reinforcing   cycle where the absence   of one critical element (e.g., 

infrastructure) escalates the cost and practical difficulty of implementing another (e.g., green transport), thereby 

making  systemic change more arduous and slower to materialize.   

5.2 Cultural Resistance and Lack of Industry-Wide Awareness  

 Beyond financial and logistical issues, cultural factors and a general lack of awareness  pose significant barriers:  

● Resistance to Change:  Some established production  teams exhibit a reluctance  to adopt new, greener 

alternatives, often preferring familiar, traditional methods. This resistance can stem from a lack of awareness 

or a general aversion to  altering established workflows. A prime example is the hesitation to fully adopt  energy-

efficient LED lighting due to perceived quality concerns. 

● Limited Awareness:  A broader lack of interest or insufficient  knowledge about  climate change and carbon 

footprints within the industry has hindered the scaling  of promising initiatives, such as the carbon-neutral film 

certification program. 

This indicates that a foundational understanding of environmental impact is not  yet widespread.  

● Focus on "Glamour" over "Green":  Historically, the  Indian film industry has  prioritized grandeur and 

spectacle, often with minimal accountability for its  environmental impact.  Consequently, environmental  

concerns related to the  industry remain "surprisingly sparse" in public discourse, suggesting a disconnect  

between the industry's significant cultural influence and its environmental  responsibility. 

● Narrative Gap:  Most mainstream Hindi films rarely  address the climate crisis with  the urgency or depth 

it demands, in stark contrast to some non-commercial or regional cinema productions that have explored these 

themes more explicitly. This reflects a broader cultural gap in climate discourse within India's media  landscape, 

where environmental issues are not yet consistently integrated into  popular storytelling.  
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5.3 Regulatory and Policy Gaps  

 A significant impediment to green transformation is the absence of a robust policy  and regulatory framework:  

● Absence of Comprehensive Framework:  There is a "glaring  absence of a  regulatory or policy framework 

that compels the industry to align with national  environmental objectives". This lack of a clear mandate  means 

that  environmental considerations are often left to voluntary efforts rather than being  systematically integrated.  

● Non-Binding Guidelines:  While the Ministry of Environment,  Forest, and Climate  Change (MoEFCC) 

drafted environmental guidelines for film shoots in protected  areas in 2020 (e.g., restricting aircraft use, 

prohibiting night shoots), these  guidelines remain non-binding.  Their voluntary nature  limits their 

effectiveness in  driving widespread compliance.  

● Lack of Mandatory Reporting:  Unlike other major industries  in India (e.g., the  top 1000 listed companies 

are mandated to submit Business Responsibility and  Sustainability Reports - BRSR), the film industry is largely 

exempt from mandatory  sustainability reporting, carbon auditing, or green certifications.  This absence of  

reporting requirements reduces accountability and transparency.  

● Limited Incentives:  While government incentives exist  for international  productions and co-productions, 

and some states  offer rebates, these are  generally not tied to specific environmental performance criteria or 

green  benchmarks. This creates a "regulatory vacuum" where financial motivations for  adopting sustainable 

practices are weak or non-existent. 

● Implications:  The presence of non-binding environmental  guidelines  coupled  with the absence of 

mandatory reporting or green-specific incentives  creates a  discernible "regulatory vacuum".  This disconnect  

 between a recognized need for  sustainability and a lack of enforceable policy means that voluntary efforts, 

while   commendable, are unlikely to drive widespread, systemic transformation across the industry. Without 

stronger governmental intervention, whether through   binding regulations or direct financial incentives linked 

to environmental  performance, the industry's environmental impact will continue to be largely  unaddressed 

and has the potential to increase as the sector grows.  

5.4 Risks Associated with Green Patents (General Applicability to Film Industry)  

 While patents are crucial for fostering innovation, their application in green  technology also presents specific 

challenges that could affect the film industry:  

● Restricted Access:  Patents grant exclusive rights,  which can limit access to  crucial green technologies due 

to high licensing fees. This can be particularly  problematic for developing nations or smaller businesses, 

potentially impeding  the adoption of green technologies by smaller Indian film production houses that  may 

lack the financial resources to license expensive patented solutions.  

● Market Distortion and Greenwashing:  The pursuit of green patents can   inadvertently lead to market 

distortions. Companies might prioritize easily  patentable "end-of-pipe" solutions (technologies that address 

pollution after it  has been created) over more systemic changes or preventative measures that are  less amenable 

to patent protection. Furthermore,  minor improvements might be patented and aggressively marketed as major 

green innovations, misleading   consumers and investors in a phenomenon known as "greenwashing".  
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● Patent Thickets and Blocking Patents:  The proliferation  of overlapping patents,  known as "patent 

thickets," can create complex and costly landscapes that stifle  further innovation and implementation by making 

it difficult and expensive to  navigate the intellectual property terrain. Companies  might also acquire patents  

strategically to block competitors from entering a market rather than commercializing the technology 

themselves, thereby limiting competition and the   diversity of available green solutions.   

● Impeded Knowledge Flow:  The competitive nature inherent in patenting can  lead to secrecy in research, 

duplication of effort, and a reluctance to share  knowledge and data, even within the scientific community. This 

can be  counterproductive for rapid and widespread environmental problem-solving,  which often benefits from 

open collaboration.  

● Bias Towards Patentable Solutions:  An over-reliance  on patent-protected  innovations can inadvertently 

divert attention and resources away from  non-patentable, yet equally crucial, solutions. These might include 

traditional  ecological knowledge, community-based environmental practices, or  open-source green 

technologies, which are often overlooked in favor of  patentable inventions.  

● Implications:  While patents are designed to incentivize  green innovation by  protecting significant R&D 

investments  , they can  simultaneously create  substantial barriers to widespread adoption and efficient 

technology transfer,  particularly for developing countries or smaller entities.  This inherent tension  highlights 

that the patent system, while effective for fostering innovation, may  require strategic adjustments—such as 

exploring mechanisms like compulsory  licensing or patent pools—to truly serve broader global environmental 

objectives,  especially in critical sectors like sustainable filmmaking. Balancing inventor rights  with the public 

good remains a key challenge.  

 Comprehensive Overview of Challenges to Green Film Production in India  

 Challenge Category   Specific Challenge   Detailed  

 Explanation/Impact  

 Relevant Snippet 

IDs  

 Financial   High Initial Costs   Upfront investment  

for green tech  

(equipment,  

infrastructure,  

materials) deters  

adoption despite  

long-term savings.  

 9  

  Informal Financing  

Structures  

 Blurs accountability,  

potentially directs  

 3  

 

   investments away  

from green projects.  
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 Logistical   Supply Chain  

Limitations  

 Lack of low-

emission  fuels, 

inadequate EV  

charging  

infrastructure,  

difficulty sourcing  

sustainable materials.  

 55  

  Logistical 

Complexity  

 Scattered production  

locations and long  

durations complicate  

consistent green  

practice  

implementation.  

 10  

  Lack of Green  

Infrastructure  

 Insufficient  eco-

friendly studios,  

 waste management  

facilities, and  

 renewable energy  

setups.  

 8  

 

Cultural/Awareness  

 Resistance to 

Change  

 Older teams prefer  

traditional methods;  

concerns over green  

tech performance  

 (e.g., LED quality).  

 6  

  Limited Awareness   Insufficient  

 knowledge about  

climate change and  

carbon footprint  

hinders scaling of  

initiatives.  

 16  

  Focus on "Glamour"  

over "Green"  

 Historical  

prioritization of  

spectacle over  

environmental  

accountability; 

sparse  public 

discourse on  

industry's impact.  

 3  
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  Narrative Gap   Mainstream films  

rarely address  

climate crisis with  

depth, limiting 

public  engagement.  

 3  

 Regulatory/Policy   Absence of  

 Comprehensive  

 Framework  

 No binding national  

policy to compel  

industry alignment  

with environmental  

objectives.  

 3  

  Non-Binding  

Guidelines  

 Existing  

environmental  

guidelines for  

protected areas lack  

enforceability.  

 3  

  Lack of Mandatory  

Reporting  

 No equivalent to  

BRSR for film  

industry, reducing  

accountability and  

transparency.  

 3  

  Limited Green  

Incentives  

 Government/state  

incentives not tied to  

 specific  

environmental  

performance criteria.  

 3  

 IP-related   Restricted Access to  

Patented Tech  

 High licensing fees  

for green patents can  

hinder adoption by  

smaller production  

houses.  

 56  

  Market  

 

Distortion/Greenwash  

 ing  

 Focus on patentable  

"end-of-pipe"  

solutions; minor  

improvements  

marketed as major  

innovations.  

 56  
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  Patent  

 Thickets/Blocking  

 Patents  

 Overlapping patents  

can stifle innovation  

and limit diverse  

green solutions.  

 56  

  Impeded Knowledge  

 Flow  

 Competitive nature 

of  patenting can lead 

to  secrecy, hindering  

collaborative  

problem-solving.  

 56  

  Bias Towards  

 Patentable Solutions  

 Over-reliance on  

patents overlooks  

crucial  

 non-patentable or  

open-source green  

solutions.  

 56  

6. Opportunities and Future Directions for Sustainable Indian  Cinema  

 Despite the inherent challenges, the Indian film industry is presented with significant  opportunities to embrace and 

lead in sustainable practices. This transition can be  propelled by strategic adoption of technological advancements, 

supportive policy  frameworks, and collaborative industry efforts.  

6.1 Leveraging Advanced Digital Technologies (AI, VR/AR) for Enhanced  Sustainability  

 Advanced digital technologies offer a transformative pathway for the Indian film  industry to enhance its 

sustainability efforts:  

● Virtual Production (VP):  Virtual production environments,  utilizing augmented  reality (AR) and virtual 

reality (VR), can dramatically reduce the need for physical  set construction, extensive travel, and material 

consumption. This leads to  substantial reductions in energy use and transportation emissions.  This 

"dematerialization" of the production process represents a significant step  towards a more sustainable 

filmmaking model.   

● AI and Data-Driven Practices: Artificial intelligence (AI) and data visualization tools can play a pivotal 

role in optimizing resource use, automating design tasks,  and precisely measuring environmental metrics across 

all production stages. AI-driven rendering, in particular, can enhance efficiency and reduce energy consumption 

in animation and visual effects workflows.  Furthermore, predictive  AI models, similar to those successfully 

deployed in agriculture for crop  management and intelligent irrigation, can be adapted   to optimize energy  

consumption, water usage, and logistical planning in film production, leading to  more efficient and 

environmentally conscious operations.  
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● Cloud-Based Solutions:  A continued and expanded shift  towards cloud-based  rendering and workflows 

offers significant advantages. These solutions can  optimize power usage by leveraging renewable energy data 

canters, thereby  reducing electricity costs and minimizing e-waste associated with local server farms.  

● Drones:  The increasing use of drones for cinema to grapy not only offers new creative perspectives but also 

has the potential to reduce the need for more carbon-intensive aerial filming methods, contributing to lower 

emissions.   

● Implications:  The integration of AI, virtual reality/augmented reality, and data  visualization tools enables 

sustainability efforts to move beyond anecdotal practices towards "scientifically informed, technologically 

enhanced solutions,   making sustainability efforts quantifiable and continuously improvable". This  capability 

marks a crucial shift from qualitative "green" intentions to measurable,  data-driven environmental performance. 

This is particularly vital for enhancing  accountability, supporting robust environmental reporting, and attracting 

green  investment, as investors increasingly seek verifiable impact metrics.  

6.2 Strengthening Policy Support and Government Incentives  

 Robust policy frameworks and targeted government incentives are essential to drive  widespread green adoption:  

● Unified Single-Window System:  The recently revamped  India Cine Hub portal,  launched in June 2024, 

already provides streamlined access to filmmaking  permissions, incentives, and resource mapping at central, 

state, and local levels,  thereby supporting ease of doing business.  This  existing platform presents a  significant 

opportunity to integrate specific green criteria into the permitting and  incentive application processes.  

● Financial Incentives:  The Ministry of Information  and Broadcasting currently  offers incentive schemes 

for international productions (providing up to 30-40%  cashback on qualifying expenditure in India, with 

additional bonuses for Indian  manpower and content) and audio-visual co-productions. State governments  also 

provide location-specific rebates (e.g., Maharashtra, Uttar Pradesh, Madhya  Pradesh, Gujarat, Karnataka, 

Tamil Nadu, Kerala). There is a clear opportunity to  integrate specific environmental performance criteria or 

"green clauses" into  these existing and future incentive schemes. This would provide direct financial  

motivation for adopting sustainable practices, similar to how incentives are  currently offered for promoting 

Indian culture or tourism.  

● Mandatory Reporting:  Implementing mandatory Business  Responsibility and  Sustainability Reports 

(BRSR) or similar environmental reporting requirements for  the film industry, akin to those already mandated 

for top listed companies, would  significantly enhance accountability and transparency.  

● Binding Guidelines:  Converting the current non-binding  environmental guidelines for film shoots in 

protected areas  into    enforceable regulations would  ensure greater compliance and protection for 

ecologically sensitive regions.  
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6.3 Fostering Industry Collaboration and Capacity Building  

 Collaborative efforts and investment in human capital are critical for a sustainable  transition:  

● Cross-Industry Collaboration:  Widespread sustainability  in filmmaking  necessitates robust collaboration 

across all industry stakeholders—including  government bodies, film production houses, studios, and 

technology providers. This also involves fostering partnerships for technology transfer from other  sectors that 

are leading in green technology innovation. 

● Workshops and Training:  Increased investment in workshops  and training  programs focused on eco-

friendly practices is needed to raise awareness and  build practical capacity among production teams, from pre-

production to  post-production.  

● Sustainability Managers: Promoting and empowering   the role of a dedicated  "Sustainability Manager" 

for each film project, as advocated by the Green Film  

 Rating System, would ensure systematic planning and oversight of green  

initiatives. 

● Industry Associations:  Organizations such as FICCI  and CII, with their broad  sustainability agendas, are 

well-positioned to advocate for and facilitate green initiatives within the Media & Entertainment sector.  The 

Producers Guild of India  can also play a leadership role by establishing and promoting industry-wide  standards 

for sustainable production.  

● Support Grassroots Initiatives:  Collaborating with and supporting grassroots   organizations like the 

Centre for Environmental Research and Education (CERE)  and the Indian Documentary Foundation can help 

scale their efforts in promoting  environmental awareness and sustainable practices through film.  

6.4 India's Potential as a Leader in Sustainable Global Filmmaking  

 India's large and influential film industry possesses a unique opportunity to emerge as  a global leader in sustainable 

filmmaking, setting a precedent for other nations.  

● By proactively embracing eco-innovation, India can not only significantly minimize  its own environmental 

footprint but also unlock new revenue streams and gain a  distinct competitive advantage in the global market.  

● The country's robust R&D ecosystem and its growing contributions to affordable  and scalable solutions in 

clean energy and sustainable agriculture   can be strategically leveraged to develop green solutions specifically 

tailored for its film   industry.  

● Implications:  India's substantial film output and  profound cultural influence,  coupled with its emerging 

leadership in certain green technologies (such as  low-cost solar energy and sustainable agriculture), position 

the nation to move  beyond merely adopting international green practices. Instead, India has the  potential to 
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become a true innovator in developing  scalable, cost-effective, and contextually relevant green filmmaking  

solutions . These unique solutions, born from India's  specific economic and  logistical contexts, could then be 

exported globally, particularly to other  developing nations facing similar challenges. This strategic opportunity 

allows  India to define a distinct "Indian Green Film" model, showcasing a path to  sustainability that is both 

environmentally responsible and economically viable on  a large scale.  

7. Recommendations for Stakeholders  

 Achieving a truly sustainable Indian film industry requires a concerted and  collaborative effort across all 

stakeholder groups. The following recommendations are  designed to accelerate this green transformation.  

7.1 Recommendations for Filmmakers and Production Houses  

● Implement Green Production Guidelines:  Adopt and rigorously  follow  comprehensive green production 

checklists and rating systems, such as the  

 Green Film Rating System, across all stages of filmmaking—from pre-production to post-production.   

● Prioritize Digitalization with Green IT:  Maximize  the use of virtual production  (AR/VR), cloud-based 

workflows, and AI for enhanced efficiency and reduced  physical resource consumption. Crucially, ensure that 

the underlying digital  infrastructure is powered by renewable energy sources to mitigate the digital  carbon 

footprint.   

● Invest in Energy Efficiency:  Transition systematically  to LED lighting and other energy-efficient 

equipment. Explore and invest in portable renewable energy   solutions, such as solar panels or advanced 

batteries, for on-set power  generation, reducing reliance on diesel generators.  

● Embrace Circular Economy Principles:  Design sets for  modularity and reuse,  actively source eco-

friendly and recycled materials, and establish robust waste  segregation, recycling, and composting programs 

across all production sites.  

● Optimize Logistics:  Implement green transport practices,  including carpooling,  utilizing electric vehicles 

where feasible, and prioritizing local sourcing of  materials and crew to reduce transportation emissions.  

● Appoint Sustainability Managers:  Designate and empower  a dedicated  sustainability manager for each 

production project. This individual would be  responsible for planning, overseeing, and ensuring the effective 

implementation of all green initiatives.   

● Integrate Green Narratives:  Actively weave environmental  themes, sustainable practices, and climate 

change narratives into film storylines. This approach can  powerfully raise public awareness and inspire 

behavioral change among  

 audiences.  
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7.2 Recommendations for Government and Regulatory Bodies  

● Develop a Comprehensive Green Film Policy:  Establish  a binding national  policy framework for 

sustainable film production. This framework should include  mandatory environmental impact assessments and 

transparent reporting  requirements for all productions, moving beyond voluntary guidelines.  

● Introduce Green Incentives:  Integrate specific environmental  performance  criteria into existing national 

and state-level film incentive schemes.  Offer  targeted tax benefits, grants, or low-cost financing for investments 

in green  infrastructure, sustainable technologies, and certified green productions.  

● Strengthen Regulatory Enforcement:  Convert non-binding  environmental  guidelines, particularly those 

pertaining to film shoots in ecologically sensitive  areas   , into enforceable regulations with clear penalties for 

non-compliance.   

● Promote Green Infrastructure Development:    Invest in  and support the development of green 

studios, comprehensive charging infrastructure for electric  vehicles, and accessible supply chains for 

sustainable materials across the country.   

● Facilitate Technology Transfer:  Create mechanisms,  such as subsidized  licensing or patent pools, to 

facilitate easier access to patented green  technologies. This would reduce barriers to adoption, especially for 

smaller production houses and independent filmmakers.   

● Support Research and Data Collection:  Fund independent  research on the  environmental footprint of 

the Indian film industry. Establish a centralized, transparent reporting mechanism to collect and disseminate 

verified data,  thereby countering greenwashing and promoting genuine sustainability.  

7.3 Recommendations for Technology Providers and Investors  

● Develop Tailored Green Solutions:  Focus research and  development efforts on  creating green 

technologies specifically designed for the unique needs of film  production. This includes compact, high-

performance renewable energy  

solutions for sets, advanced biodegradable materials for props and costumes,  and AI tools for optimizing 

production workflows.  

● Offer Cost-Effective Solutions:  Innovate to reduce  the initial high costs  associated with green 

technologies and provide flexible financing models that  make these solutions more accessible to a wider range 

of production budgets.  

● Ensure Quality and Reliability:  Address and overcome  concerns regarding the  performance and 

reliability of green technologies, such as ensuring consistent  color quality from LED lighting, to encourage 

broader industry adoption.  
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● Invest in Green Film Startups:  Provide strategic funding  and support to startups  and entrepreneurs who 

are developing innovative sustainable film production  technologies and services, recognizing their potential 

for market disruption and environmental impact.  

● Promote Open Innovation and Collaboration: Explore licensing models that facilitate the wider 

dissemination of green patents, striking a balance between protecting intellectual property rights and serving 

the broader societal benefit of environmental progress.   

7.4 Recommendations for Industry Associations and NGOs  

● Lead Advocacy and Awareness:  Actively advocate for  stronger government  policies and incentives that 

promote green filmmaking. Launch targeted  awareness campaigns within the industry and among the general 

public to foster  

 a culture of sustainability.  

● Develop Best Practices and Certifications:  Collaborate  to establish and  promote industry-wide best 

practices and a recognized green film certification  system specifically tailored to the Indian context, providing 

clear benchmarks for sustainable production.     

● Facilitate Knowledge Sharing:  Organize workshops,  seminars, and networking  events to share successful 

case studies, disseminate information on technological  advancements, and provide practical tips for 

implementing sustainable  production practices.  

● Bridge Gaps:  Serve as a crucial liaison between filmmakers,  technology  providers, government bodies, 

and investors to identify and address challenges,  fostering collaborative solutions and partnerships.  

● Support Grassroots Initiatives: Partner with and provide  support to  organizations like the Centre for 

Environmental Research and Education (CERE)  and the Indian Documentary Foundation, helping to scale their 

efforts in promoting environmental awareness and sustainable practices through film. 

 

 Conclusion  

 The Indian film industry stands at a pivotal juncture, confronted by the urgent  imperative to address its significant 

environmental footprint while simultaneously  embracing the immense opportunity to lead in sustainable innovation. 

While  pioneering efforts by individual films, such as  Aisa  Yeh Jahaan  and  Chandigarh Kare  Aashiqui , and the 

initiatives of dedicated organizations  demonstrate the feasibility and  benefits of green practices, widespread 

adoption remains hindered by systemic  challenges. These include substantial financial barriers, deeply entrenched 

cultural  inertia, and a critical absence of comprehensive, binding regulatory frameworks.  

 The ongoing digital transformation offers transformative potential for achieving  measurable sustainability through 

virtual production, AI-driven optimization, and  cloud-based workflows. However, this shift necessitates strategic 

http://www.jetir.org/


© 2025 JETIR September, Volume 12, Issue 9                                                               www.jetir.org (ISSN-2349-5162) 

 

JETIR2509175 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b603 
 

investment and a  holistic approach to managing digital emissions, ensuring that technological  advancements do 

not inadvertently escalate the industry's energy demands. The  global green technology patent landscape presents a 

rich array of innovations that  can be adapted for film production, but careful consideration is required to ensure  

equitable access to these technologies and to mitigate the risks of "greenwashing."  

 To accelerate its transition to a truly green cinematic future, the Indian film industry  must adopt a concerted, multi-

stakeholder approach. This involves strengthening  policy support through the implementation of binding guidelines 

and targeted green  incentives, fostering robust cross-industry collaboration, and prioritizing extensive  capacity 

building and education across all levels of production. By strategically  leveraging advanced digital technologies 

and adapting global eco-innovations to its  unique context, India has the unparalleled opportunity not only to mitigate 

its  environmental impact but also to enhance its global competitiveness and establish  itself as a beacon of 

responsible and sustainable entertainment on the world stage.  
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