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Abstract:  

Amidst the growing focus on sustainability, the marketing field has also been affected. The 

domain of marketing has also come up with novel concepts like green marketing. The idea of 

sustainable and ecological marketing focuses on practices of developing and promoting products 

which are environmentally friendly. Packaging being one of the important tenets of marketing, 

through this paper I have carried out the qualitative research to explore the intersection of green 

marketing and Sustainable Packaging Innovations focusing on how these practices drive 

consumer engagement and contribute to environment sustainability.  

 

The study identifies the most effective green marketing strategies for promoting sustainable 

packaging, supported by case studies of successful campaigns across industries. It measures the 

environmental benefits of sustainable packaging solutions and compares their lifecycle impacts 

with traditional packaging alternatives. Further, the research examines existing regulations and 

policies related to sustainable packaging and assess how governmental interventions influence its 

adoption by businesses. 

  

The study also investigates emerging technologies in sustainable packaging, evaluating their 

feasibility, scalability, and the barriers impeding widespread implementation. Finally, the 

research proposes a comprehensive framework integrating green marketing strategies with 

sustainable packaging initiatives, offering actionable insights and policy recommendations to 

accelerate the transition toward a circular and sustainable packaging ecosystem. 
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Introduction 

There has never been a greater pressing demand for sustainability on almost all the fronts. 

Businesses are also taking various initiatives to adopt sustainability.  Universal Issues like 

climate crisis, exhaustion of resources, ecological degradation and environmental challenges are 

to be addressed significantly by the business houses for survival in the long term and maintaining 

profitability . Reducing carbon footprints, cutting waste, protecting natural resources, and putting 

in place energy-efficient procedures are the various initiatives taken by organizations to ensure 

sustainability. 

 

mailto:naksh.kaushik78@gmail.com
mailto:pallavis422@gmail.com
mailto:pallavis422@gmail.com


 

http://jier.org 

 

Journal of Informatics Education and Research 
ISSN: 1526-4726 
Vol 6 Issue 2 (2026) 

448 

Consumer expectations, legal requirements, and the moral need to make a beneficial impact on 

the environment and society are the various reasons that have been attributed for the 

organizations to go sustainable. Across the world sustainability has so much been put into focus 

that we have been provided by the UNO the SDG goals to be achieved by 2030 Furthermore, 

adopting sustainable methods can result in notable financial savings, inventiveness, and a 

competitive edge. Organizations that put a high priority on sustainability are better able to 

control risks, develop resilience, and cultivate confidence among all stakeholders.   

 

With the rising literacy rate the consumers are aware of their rights and benefits. Consumer of 

today are now demanding environmentally friendly products as they are becoming health 

conscious. Further, the awareness level has also increased with technological inventions like the 

internet and various applications where a lot of content is available to provide awareness. The 

consumer is aware of environmental issues and the impact of their consumption habit which 

leads to preference for sustainable products. Besides these, the other reasons leading businesses 

to go sustainable are Brand Loyalty, Social Influence, Transparency & Trust which also lays 

huge impact on consumers mind and builds positive image for the businesses that are adopting 

sustainable practices or going green. 

 

Literature Review 

Exploring Customer Engagement with Green Marketing and Sustainable Packaging 

Solutions 

Number of theories have been given by the renowned marketers, authors to  prove and show how 

green marketing and sustainable packaging techniques  guide consumer behavior, thus giving a 

different perception  of  the complex decision-making processes of conscious environmentally 

concerned buyers. The Theory of Reasoned Action, Icek Ajzen's Theory of Planned Behavior, 

and Value-Belief-Norm Theory are well-known structural frameworks that have been used to 

explain and understand environmentally conscious and sustainable consumer behavior (Han, 

2021). These theories emphasize that customer's attitudes, subjective norms, perceived 

behavioral control, and personal values act as a pivotal point in shaping their objectives towards 

green marketing and sustainable packaging. 

 

The model's flexibility allows for extensions and adaptations to specific environmental 

behaviors, making it a powerful tool for researchers and marketers seeking to promote rational 

utilization practices (Baltaci et al., 2024; Si et al., 2019). In the context of green marketing, 

studies have shown that the TPB model effectively explains consumers' intentions to engage in 

environmentally friendly behaviors. For instance, research has demonstrated that attitude, 

subjective norm, and perceived behavioral control positively affect intentions to stay at green 

hotels (Han et al., 2009). On the same lines, the TPB by Icek Ajzen has been used to validate 

customers’ intent to purchase environment safe solutions, with research validating the fit of the 

theory in defining such purpose across different market conditions (Kalafatis et al., 1999). 

Interestingly, some researchers have enlarged the TPB model to include additional elements that 

are pertinent to green marketing. For instance, environmental concern has been taken up as a 

critical variable in the extended TPB model, aiming to achieve three findings outcomes in green 

marketing (Paul et al., 2015). This extended model has indicated  bigger probabilities than the 
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original Theory of Planned Behaviors  and the TRA in sustainable  marketing settings. Besides, 

studies have proved that Theory of Planned Behaviors variables mediate the relationship between 

environmental concern and green product purchase intentions (Paul et al., 2015). In short, 

Ajzen's theories, particularly the TPB, provide a valuable structure for apprehension of buyer’s 

behavior in green marketing contexts. The Model of Goal-Directed Behavior and Norm 

Activation Theory also contribute to our understanding of pro-environmental consumption 

patterns (Han, 2021). Interestingly, the impact of green marketing and sustainable packaging on 

consumer behavior is not uniform across all demographics. Factors such as gender, age, 

education level, and environmental awareness significantly influence consumers' perceptions and 

actions towards eco-friendly products and packaging (Orzan et al., 2018) For instance, more 

sustainable consumer groups tend to be predominantly female, while younger consumers are 

often less sustainable in their choices(Chirilli et al., 2022) 

 

The theories mentioned above have brought out the importance of peer pressure and social norms 

and influence and personality traits in determining environmentally conscious aligned decisions 

and consumer behavior that is environmentally conscious.  In addition to its difference in 

demography, culture, economic status also influence consumer’s attitude towards sustainable 

packaging and product offering. The fruitfulness of sustainable marketing schemes show affinity 

to be custom made to promote eco-friendly consumer preferences. 

 

These theories form a base for a more effective understanding of the complexities between 

sustainable marketing, green packaging and customer reaction and response. They showcase the 

value elements such as social norms, environmental awareness and attitudes /personal values in 

driving successfully the increasing consumption pattern for the same.  By exploiting and 

diagnosing these insights and intuitions the businesses can overcome the environmental 

problems and come up with nature friendly products and sustainable packaging solutions 

eventually contributing to a sustainable environment. This information highlights the importance 

of businesses conducting in-depth market research to understand the specific cultural context and 

economic circumstances of their target audience. By doing so, businesses can develop more 

nuanced and effective green marketing strategies that resonate with consumers at a local or 

regional level. In addition, this approach can help businesses identify potential barriers to 

sustainable consumption and develop specific solutions to overcome them, thereby promoting 

greater adoption of green products and packaging. 

 

Objectives of the research 

• Identify the most effective green marketing strategies for promoting sustainable 

packaging. 

• Examine case studies of successful green marketing campaigns that focus on sustainable 

packaging. 

• Measure the environmental benefits of sustainable packaging solutions. 

• Compare the lifecycle environmental impact of sustainable packaging versus traditional 

packaging. 

• Explore existing regulations and policies related to sustainable packaging. 
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• Assess the impact of governmental policies on the adoption of sustainable packaging by 

businesses. 

• Recommend policy changes that could encourage wider adoption of sustainable 

packaging practices. 

• Research new and emerging technologies in sustainable packaging. 

• Evaluate the feasibility and scalability of innovative sustainable packaging solutions. 

• Identify barriers to the adoption of advanced sustainable packaging technologies. 

• Create a comprehensive framework for integrating green marketing strategies with 

sustainable packaging initiatives. 

 

Key Concepts & Theories 

Sustainable Packaging 

Packaging that is intended to reduce its ecological footprint and environmental effect at every 

stage of its lifecycle—from production to disposal—is referred to as sustainable packaging. 

Reducing waste, conserving resources, and promoting environmental health are the major 

objectives of sustainable packaging, all while preserving functioning and product protection. It 

aims to reduce  the depletion of natural resources, minimize pollution, and promote the overall 

well-being of ecosystems.(Mistry, Faaz) 

 

Evolution of Green Marketing 

In light of growing customer awareness and demand for sustainable products, technology 

breakthroughs, and more environmental consciousness, green marketing has moved from being a 

niche notion to a mainstream commercial strategy. Greenwashing is one of the obstacles this 

progress has had to overcome, which has forced the creation of more trustworthy and open 

marketing techniques. Inspiring sincere customer participation and incorporating sustainability 

into every facet of corporate operations are key components of the future of green marketing. We 

have witnessed the evolution of the green marketing concept through various stages starting from 

business practices, technological upgradations, regulatory framework etc.  

 

Green marketing has been evolving since the 1960s encompassing three distinct phases: 

ecological, environmental, and sustainable (Mishra & Sharma, 2014; Zampese et al., 2016; 

Lazar, 2017; Papadas et al., 2017, Vilkaite-Vaitone & Skackauskiene, 2019). 

 

During the first phase, known as the ecological phase, marketing activities aimed to address 

environmental problems. At this time, the focus was primarily on the highly damaging and 

poisonous manufacturing units, such as chemicals and mining, which were the main targets for 

researchers and practitioners. The emphasis was on these front-line polluters (Papadas et al., 

2017, Vilkaite-Vaitone & Skackauskiene, 2019). However, the ecological phase did not yield 

significant practical results. The primary outcome was  to increase government awareness, 

leading to the recognition of green marketing as "a form of response to environmental activism" 

(Zampese et al., 2016, Vilkaite-Vaitone & Skackauskiene, 2019). 

 

Towards the latter half of 1980s, paradigm shifts in social and business scenery brought 

environmental issues to the forefront of green marketing. During the environmental phase, 
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marketers concentrated on clean technology and the design of innovative products aimed at 

reducing pollution and waste (Lazar, 2017, Vilkaite-Vaitone & Skackauskiene, 2019). 

Compared to the ecological phase, this period saw a more proactive approach in integrating 

environmental considerations into marketing strategies. 

 

Compared to the ecological phase, the environmental phase expanded its focus beyond resource 

consumption to address broader environmental issues such as ecosystem destruction and species 

extinction. Green marketing during this phase encompassed not only the most damaging and 

toxic industries but also sectors like electronics, tourism, and clothing. Environmental concerns 

became a core competitive factor in product markets (Papadas et al., 2017, Vilkaite-Vaitone & 

Skackauskiene, 2019) 

 

Despite this broader focus, companies encountered challenges in ensuring the environmental 

integrity of their products, and customers often distrusted green initiatives. However, this stage 

did achieve practical results, particularly in the efficient implementation of packaging recycling. 

The environmental phase also produced significant scientific advancements. In the 1990s, the 

field of green marketing gained substantial interest. However, this interest waned later, possibly 

because many companies viewed environmental issues primarily as a cost factor and constraint 

rather than an integral part of their marketing strategy (Papadas et al., 2017, Vilkaite-Vaitone 

& Skackauskiene, 2019).  

 

We have tried to depict the evolution of green marketing through the given figure. 
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Fig:1 Evolution of Green Marketing 

 

Principles of Green Marketing 

The principles of Green Marketing revolve around the three broad categories. The first aspect of 

green marketing connects it to process-oriented thinking (Thapa & Verma, 2014, Vilkaite-

Vaitone & Skackauskiene, 2019). This perspective involves various sub-processes that not only 

lead to the sale of products but also achieve environmental benefits. 

The second aspect is based on holistic thinking (Mishra & Sharma, 2014; Papadas et al., 2017, 

Vilkaite-Vaitone & Skackauskiene, 2019). This means green marketing should be seen as a 

 

 1970-1980 

 

Celebration of the first Earth Day in 1970 in US and the establishment of environmental regulations, such as the 
Clean Air Act and Clean Water Act , highlighted environmental concerns. 

Organizations using this perspective started promoting their products as environmental friendly reducing 
pollution and conserving resources. 

 1990 

 

 
1990s saw a more substantial environmental movement, with increased public awareness of issues such as global 

warming, deforestation, and ozone depletion 

Businesses began to develop and market a wider range of green products. This period saw the introduction of energy-
efficient appliances, biodegradable packaging, and organic foods. Green marketing faced challenges such as 
greenwashing (making misleading claims about environmental benefits) and skepticism from consumers about the 
authenticity of green claims. 
 

 2000 

 

Importance of CSR and integrated environmental sustainability into their core strategies. Green marketing became a key 
component of CSR initiatives. 

The introduction of eco-labels and certifications (e.g., Energy Star, USDA Organic) provided consumers with more 
reliable information about the environmental impact of products. 

 2010 

 

Advances in technology enabled the development of more sustainable products and packaging solutions. Innovations in 
renewable energy, recycling technologies, and the rise of social media allowed for greater transparency and 
communication between companies and consumers. Brands used social media to showcase their sustainability efforts and 
engage with environmentally conscious consumers. 

The concept of the circular economy gained traction, promoting the reuse, recycling, and reduction of waste. Companies 
began to adopt circular business models and market their products accordingly 

. 

 2020 

 

Companies are adopting a more holistic approach to green marketing, considering the entire lifecycle of products, from 
raw materials to disposal. This includes a focus on sustainable supply chains, ethical sourcing, and reducing carbon 
footprints. 

Increasing government regulations and policies supporting sustainability are driving businesses to adopt green practices. 
Examples include bans on single-use plastics and incentives for renewable energy use. There is a growing trend of 
collaboration between businesses, governments, and non-profit organizations to promote sustainability 
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system comprising various elements such as consumption, production, disposal, and other 

strategic, tactical, or internal activities. 

 

The third aspect emphasizes that green marketing must yield environmental benefits (Mishra & 

Sharma, 2014; Thapa & Verma, 2014; Papadas et al., 2017, Vilkaite-Vaitone & 

Skackauskiene, 2019). This aspect is particularly crucial and warrants special attention. A 

thorough analysis of green marketing should highlight the environmental benefits to underscore 

its significance. 

On the basis of these three categories mentioned above the following 16 principles of green 

marketing have been worked out which should be adopted by the business organizations in their 

strategic aspect leading to long-term success. (Theron, 2023) 

 

S.No. Principle Description 

1 
Sustainability 

Integration 

This principle calls for a culture revolution within the 

company, where all staff members—from CEOs to 

front-line staff members—understand and value 

sustainability. It includes making decisions about daily 

operations, supply chain management, and product 

creation that are ecologically friendly. This idea requires 

a change in the organization's culture so that all staff 

members—from front-line staff to top executives—

understand and value sustainability. It includes making 

decisions about daily operations, supply chain 

management, and product creation that are ecologically 

friendly. 

2 Eco friendly product 

This entails making sure the product has a minimal 

environmental impact over its whole lifecycle, utilising 

sustainable materials, and minimising resource-intensive 

procedures. 

3 
Transparency & 

Honesty 

Since consumers are becoming more and more 

discriminating and doubtful, companies must give 

truthful and accurate information on the environmental 

qualities of their goods and operations. 

4 Certifications & Labels 

Labels and certifications are effective instruments for 

green marketing. They give consumers instantly 

recognisable symbols that support the environmental 

claims made by a product. Businesses that want to 

obtain these certificates must follow strict ethical and 

environmental guidelines in order to provide customers 

with a reliable guarantee of their eco-friendliness.  

5 Energy Efficiency 

 Green marketing heavily relies on energy efficiency. 

Energy-efficient procedures and equipment should be 

given top priority by businesses in all areas of their 
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operations. 

Companies may lessen their environmental impact and 

attract environmentally conscious customers who value 

energy-saving measures that help create a better world 

by demonstrating their dedication to energy efficiency.  

6 Waste Reduction 

It involves reusing resources whenever feasible, 

recycling products, and coming up with creative ways to 

cut down on packaging waste. 

In addition to being good for the environment, reducing 

waste can also result in cost savings that can be passed 

on to customers or invested in more sustainable 

practices. 

7 Responsible Packaging 

One area where green marketing may have a big 

influence is packaging. Eco-friendly packaging 

materials that are recyclable, biodegradable, or reusable 

should be used by businesses. 

 

Good packaging design may inform customers about the 

product's eco-friendliness while also safeguarding it. 

Businesses may meet consumer expectations for eco-

friendly items while lowering their carbon footprint and 

aligning their brand with environmentally conscious 

ideals by utilising sustainable packaging materials and 

methods. 

8 Sustainable sourcing 

Green marketing transcends the confines of any one 

business. It entails taking the whole supply chain into 

account. The process of collaborating with 

manufacturers and suppliers who have a similar 

dedication to environmental responsibility is known as 

sustainable sourcing. Companies should evaluate the 

practices of their suppliers to make sure they follow 

sustainable practices. Selecting suppliers who follow 

fair labour standards, utilise environmentally friendly 

products, and reduce their own environmental impact 

are examples of ethical sourcing. 

9 Green Advertising 

Creating messaging that emphasise these qualities 

without misrepresenting or overstating their importance 

is known as "green advertising." Integrity and 

transparency must be upheld in all marketing collateral. 

Companies should refrain from using "greenwashing" 

strategies, which entail creating false or unsupported 

environmental claims. Rather, they ought to concentrate 

on informing customers about the actual environmental 

advantages of their goods or methods. 
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10 Consumer Education 

An essential component of green marketing is customer 

education. Although a lot of consumers are willing to 

make eco-friendly judgements, it's possible that they 

don't always realise how such choices would affect the 

environment. Companies have a big part to play in 

closing this knowledge gap. 

11 Green pricing 

The belief that environmentally friendly products are 

more expensive presents an obstacle for companies 

using green marketing strategies. Businesses can use 

green pricing techniques to get beyond this barrier. 

Setting competitive rates for environmentally friendly 

items makes them more affordable for a wider range of 

customers. This is known as "green pricing." 

Offering discounts, combining eco-friendly products 

with other things, or creating loyalty programmes that 

recognise and reward eco-friendly decisions are some 

possible strategies. 

12 Social Responsibility 

The concept of sustainability makes sure that companies 

think about how their actions and goods will affect 

society as a whole. For example, they might find ways 

to lower energy use in production, cut emissions in 

transit, or enhance recycling choices for products that 

are no longer needed.  

13 
Customer feedback & 

Improvement 

Businesses may continuously enhance their sustainable 

processes, services, and products by responding to 

customer feedback. In addition to strengthening 

customer relationships, this iterative strategy shows a 

dedication to improving environmental efforts over 

time.  

14 Lifecycle Assessment 

A holistic approach for green marketing evaluates a 

product's lifecycle, from the extraction of raw materials 

to its eventual disposal. 

15 
Partnership and 

collaborations 

To increase their influence, businesses can collaborate 

with other businesses, governmental institutions, and 

environmental organizations. Sharing best practices, 

information, and resources may all be a part of 

collaborative endeavors. Joint activities like 

conservation projects, research studies, or campaigns 

with a sustainability focus can also result from 

partnerships.  

16 
Reporting & 

Measurement 

Companies can maintain their accountability for their 

sustainability goals by providing regular updates on 

their environmental initiatives and accomplishments. 

Customers, investors, and other stakeholders can 
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evaluate a company's environmental performance and 

impact because of the transparency it offers. 

Table 1: Principles of Green Marketing 

Sustainable Packaging:  

Sustainable packaging refers to development and use of packaging solutions that have minimal 

or reduced impact on the environment and reduced carbon footprint. There have been many 

theories which explain the relationship between consumer behavior and sustainable packaging 

solutions. 

 

Impact on Consumer Engagement 

Influence of green marketing on customer decision making and customer engagement is 

profoundly positive when brands keep green marketing and sustainable packaging on higher 

order. By doing so, they not only address pressing environmental concerns but also significantly 

enhance their brand perception and image, leading to long-term business success and building 

lifelong bonds. Specifically, consumers perceive brands using sustainable packaging as more 

responsible and ethical, resulting in an enhanced brand image and increased loyalty. 

Environmentally conscious consumers display considerably high patronage intention, steadily 

picking up choosing products with eco-friendly attributes advantageously persuading through 

green marketing communication. 

 

On the basis of the above mentioned theories we have  framed a model which demonstrates that 

how the attitude and subjective norms lead to customer engagement and brand loyalty. 

Moreover, a lot of customers demonstrate willingness to pay premiums, accepting  the high 

perceived value of sustainable products, which contributes to brand loyalty and repeat purchases. 

Green marketing fosters deep emotional connections with customers who believe in 

environmental values, nurturing committed relationships and brand advocacy. Trust and 

transparency, built through sincere disclosure about sustainable practices, makes  these long term 

customer relationships strong. Positive word-of-mouth spreads as consumers recommend brands 

aligned with their values, leading to organic growth. Sustainable packaging provides a 

competitive advantage, differentiating brands and attracting environmentally conscious 

customers. Green marketing also plays a crucial role in education and awareness, fostering 

informed consumers who become brand’s Patron with environmental Consciousness. 

Additionally, sustainable packaging reduces consumer guilt associated with purchases, 

encouraging recurring customers. Finally, these strategies reduce brand switching, freezing 

customer loyalty and ensuring long-term relationship. 
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Fig 2: Model Indicating attributes leading to Customer Engagement and Brand Loyalty 

 

Next-Gen Green Packaging: Breakthroughs and Industry Trends 

Recent advancements in green and environment friendly packaging technologies are addressing 

changing market needs and environmental concerns. Active and intelligent packaging systems 

are coming up as ingenious solutions to increase shelf life and enhance food quality and safety 

(Han et al., 2018). These advancements comprise use of biosensors, freshness indicators, and the 

release of bioactive compounds during storage (Sharma & Ghoshal,2018). Nanotechnology is 

playing a critical role in improving packaging techniques. 

 Nanocomposites and emerging coating technologies are being developed to enhance barrier 

qualities, introduce antimicrobial properties, and enable smart packaging features (Mahmud et 

al., 2024; Yam & Lee, 2012). UV-protective properties of packaging materials can be 

modulated by adding biocompatible nanomaterials with maximum absorption in the UV region 

(200-400 nm), which is important for preserving the intrinsic properties of food products (Gore 

& Prajapat, 2022). 

The future of sustainable food packaging lies in the mutual supplication of active, sustainable, 

intelligent, and green packaging technologies (Han et al., 2018). These new and enhanced 

innovations  targets to lessen negative environmental impact by the usage of biodegradable 

materials, plant extracts, and nonmaterial  meeting customer expectations and demands that 

include quality that is good and while meeting consumer demands and expectation  for safety 

and quality of the products. 

Interestingly, there is a growing focus on eatable packaging systems and natural colorimetric 

sensors. Edible coatings and films made from biodegradable polymers not only extend shelf life 

but also offer new sensory experiences (Mahmud et al., 2024; Nair et al., 2023). Natural 



 

http://jier.org 

 

Journal of Informatics Education and Research 
ISSN: 1526-4726 
Vol 6 Issue 2 (2026) 

458 

colorimetric sensors, when combined with biopolymers, can change color in response to 

environmental stimuli, intuitively indicating food freshness and safety (Chiu & Yang, 2024). 

In spite of these technologies being so good and effective, the challenges remain in terms of cost-

effectiveness, technological limitations, and scalability of biomaterial production (Mahmud et 

al., 2024). Future researches and inventions are pivotal in terms of making these recent 

advancements scalable and meet the present day environmental needs. 

 

Framework for Evaluating Eco-friendly Packaging Solution  

Sustainable packaging offers numerous benefits in terms of environmental, societal and 

economic aspects. Though sustainable packaging contributes to a circular economy; ensuring 

products are delivered safely while minimizing negative impacts on the planet yet many other 

aspects associated to sustainable packaging are explained below in detail through a four-step 

model. The model has been described by taking into account various parameters such as the type 

of packaging material, its benefits compared to traditional materials, the amount of waste 

generated, and its environmental advantages. 

 
Fig: 3 Benefits of Sustainable Packaging 

 

Sustainable 
Packaging 
Evaluation 

Model

Environmental 
Benefits

Packaging  
material

Reduced Waste 
& Lower 

Emissions

Traditional 
Packaging 

vs 

Sustainable 
Packaging
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1.Packaging Material: 

By reducing the negative effects on the environment and encouraging resource efficiency, 

sustainable packaging materials have many advantages. Recycled paper, biodegradable plastics, 

plant-based polymers, and compostable films are among the materials that lessen reliance on 

fossil fuels and virgin resources. These materials frequently produce fewer greenhouse gas 

emissions and need less energy to produce. They are made to be recycled, reused, or naturally 

decay, which lowers pollution and landfill waste. We have summarized the various benefits 

associated with different parameter of packaging material in the table below: 

S. No Parameter Benefit 

1. Active and Intelligent Packaging Extend shelf life and improve food 

quality and safety - Utilize biosensors, 

freshness indicators, and bioactive 

compound release systems 

2. Edible Packaging Systems Packaging material that is made out of 

biodegradable polymers. Have better 

durability and gives new sensory 

experiences to the consumers 

3. Nano technology Nano composites and coating 

technologies increase barrier effects. 

Gives antimicrobial features and allows 

smart packaging. UV protective features 

that use biocompatible nonmaterial. 

4. Natural Colorimetric Sensors Combined with biopolymers. Changes 

color in response to environmental 

stimuli. Indicate food freshness and 

safety intuitively 

5. Symbiotic Approach Amalgamation of active, intelligent, and 

green packaging techniques. Focuses to 

reduce environmental impact through 

biodegradable materials, plant extracts, 

and nonmaterial. 

Table 2: Parameters associated to Packaging Materials 

 

2. Reduced Waste & Lower Emissions 

Recent sustainable packaging technologies enhance food quality and safety, checks 

environmental causes and concerns because they use bio-degradable, eco-friendly raw material 

for production of these new packaging technologies. The amalgamation of biopolymers and 

natural colour sensors is a synergistic approach where sustainability and functionality comes 

together to offer a brand new offering and a solution to all the problems of packaging industry. 

The use of green packaging materials leads to resource conservation in many ways. To start with, 

they are mostly are made up of renewable resources and can be easily recycled, lowering the 

demand for new and virgin raw-materials and minimizing waste generation (Bhardwaj et al., 

2023). For instance, recycled paper and energy-saving bulbs are very common green products 
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that help conserve resources (Bhardwaj et al., 2023). Additionally, green composites derived 

from renewable and biodegradable plant-based materials, mainly from forests, are increasingly 

being used as substitutes for petroleum-based polymeric materials, helping to limit the usage of 

fossil oil assets (Rahman et al., 2023). 

 

Sustainable marketing and recent packaging technologies are showcasing an important and 

pivotal role in reducing carbon emissions across various sectors.    The adoption of these options 

not only leads to environmental sustainability but also enhances economic growth and benefits to 

business houses. Research proves that green marketing strategies, such as carbon labeling on 

products, can effectively lower carbon emissions. A study on carbon footprint tracking apps 

(CFTAs) found that providing consumers with feedback on their carbon emissions can lead to a 

23% decrease in overall emissions, with reductions ranging from 12% in mobility to 35% in 

household activities (Hoffmann et al., 2023). This depicts the possibilities of green marketing in 

persuading the consumer behavior towards more sustainable choices and influencing them 

towards the emerging sustainable choices. 

 

3. Sustainable options vs Traditional packaging   

Green packaging materials provides number of advantages as compared to traditional options 

available, directing towards environmental concerns and lining up with circular economic 

principles. Natural materials, such as starch-based films, cellulose derivatives, and biodegradable 

polymers, are coming up as promising alternatives to traditional plastic packaging (Eißenberger 

et al., 2023; Liu et al., 2022; Romão et al., 2022). These materials are derived from renewable 

bio-degradable resources, lessening our dependence on fossil fuels and reducing negative 

environmental impact. Engrossingly Research experts still have inclination towards refillable 

packaging; Customers demonstrate preference for sustainable recyclable options (D'Adamo et 

al., 2024). This proves the need for a balanced approach that considers both environmental 

benefits and consumer preferences. 

 

Secondly, the incorporation of bioactive compounds and nanotechnology in sustainable 

packaging enhances functionality, offering improved barrier properties, antimicrobial effects, 

and smart packaging features (Mahmud et al., 2024; Sheibani et al., 2024). 

 

To conclude, sustainable packaging options depict substantial potential in making way out for 

the environmental challenges posed by old packaging solutions. The paradigm shift towards eco-

friendly alternatives is driven by regulatory pressures by the government, consumer demand, and 

technological advancements (Gonçalves et al., 2024; Thapliyal et al., 2024). However, 

challenges such as cost-effectiveness, scalability, and performance limitations still need to be 

taken care of to ensure worldwide adoption of sustainable packaging solutions in the food 

industry and beyond (Mahmud et al., 2024; Unni & Joseph, 2024). 
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Basis Traditional Packaging Sustainable Packaging 

Material Fossil-fuel based Chemically 

manufactured plastics, non- bio-

degradable materials, non-

renewable resources 

Renewable resources, bio-degradable 

polymers, cellulose and starch based 

material. 

Impact on 

Environment 

Negative and deep impact, to 

pollution and greenhouse gas 

emissions. 

Positive and low impact, Less 

Pollution and reduced carbon 

footprints. 

Cost-

implications 

Cost effective Substantially higher entry cost. 

Functionality Standard barrier properties, limited 

additional features 

Potential for enhanced barrier 

properties, antimicrobial effects, and 

smart packaging features through 

bioactive compounds and 

nanotechnology 

Expiration Often ends up in landfills or 

oceans, slow degradation. 

Potential for biodegradability, 

composting, and recyclability. 

Resource Use  "procure ,produce, dispose" leads 

to linear economy 

 “Reduce, reuse, and recycle” Circular 

Economy 

Scalability  Ongoing facilities Well-

established infrastructure and 

production. 

Infra to be established 

Table 3: Traditional Packaging vs Sustainable Packaging 

 

4. The overall environmental advantages of using more green and sustainable packaging 

solutions 

Sustainable packaging innovations have gained significant attention in recent years due to 

growing environmental concerns and consumer awareness. Research indicates that sustainable 

packaging solutions can contribute to environmentally sustainable development by reducing 

waste, utilizing renewable resources, and improving overall supply chain performance. 

 

Biodegradable and compostable packaging materials have come up as promising alternatives as 

compared to traditional plastics, answering environmental concerns and sustainability objectives. 

These options can be broadly divided into synthetic biopolymers like PLA, PHAs, and bio-based 

polyesters, as well as natural biopolymers such as polysaccharides and proteins (Cheng et al., 

2024). Moreover, porous nanomaterials (PNMs) have drawn all the  attention for their 

possibilities’ to increase the functionality of biopolymeric films (Jafarzadeh et al., 2023). The 

advantages of biodegradable packaging are numerous. They offer sustainability, waste reduction, 

and carbon neutrality edge over Conventional plastics (Cheng et al., 2024). These materials can 

decompose into water, carbon dioxide, and biomass, alleviating environmental concerns 

associated with plastic pollution (Khalid & Arif, 2022). Moreover, biodegradable packaging can 

contribute to reducing food waste by extending shelf life and maintaining food quality 

(Jafarzadeh et al., 2023; Khandeparkar et al., 2024). 
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While biodegradable and compostable packaging materials show great promise in addressing 

environmental concerns, significant research and development are still needed to overcome their 

limitations. Strategies such as plasticization, blending, nanomaterial reinforcement, and 

multilayer composite structures are being explored to expand the applicability of biopolymers for 

various foods (Cheng et al., 2024). As the field progresses, it is crucial to consider the entire life 

cycle of these materials and develop appropriate waste management systems to fully realize their 

potential benefits (Allison et al., 2021; Song et al., 2009). 

 

 Life Cycle Assessment Comparison of sustainable and traditional packaging 

Comparison of Life Cycle Assessment of traditional and conventional plastic and sustainable 

green marketing material shows a tradeoff where eco- friendly options showing concerns 

towards nature and solving environmental concerns on the other hand conventional options 

showing comparable functionalities and bigger revenues. Many researches validate that green 

packaging alternatives substantially lowers the negative environmental effect. For instance Paper 

packaging for chocolate has come out a winner in 10-16 out 18 environmental criteria.  

  

The environmental benefits of sustainable packaging are not always straightforward. A meta-

review of 71 LCA studies found that commonly perceived environmentally beneficial attributes 

like recyclability, recycled content, compostability, and biobased materials do not always 

correlate with lower net environmental impacts across the full packaging lifecycle .(Vendries et 

al., 2020) 

 

(Arfelli et al., 2024). Similarly, biodegradable polylactic acid (PLA) and polypropylene (PP) 

packages with antimicrobial nanoparticles demonstrated better environmental profiles than 

traditional techniques, especially when considering the full supply chain of fresh-cut vegetables 

.(Arfelli et al., 2024) 

 

In some cases, increasing the environmental impact of packaging can be justified if it helps 

reduce food losses, which often have a larger overall environmental impact (Wikström & 

Williams, 2010). 

 

While Green packaging alternatives often show promise in reducing negative environmental 

impacts, their advantages majorly rely on numerous factors along the lifecycle. A holistic 

approach taking into consideration the whole supply chain, including food production, 

processing, transportation, and waste management, is pivotal for accurately assessing the 

environmental performance of packaging alternatives (Arfelli et al., 2024; D'Adamo et al., 

2024). Future research and development should focus on optimizing sustainable packaging 

designs to maximize environmental benefits while maintaining functionality and economic 

viability. 

 

 Regulatory Reforms related to Sustainable Packaging 

Sustainable packaging one of the important tenet of Green Marketing have been an important 

aspect for the companies to adhere. Global regulatory agencies are working harder to establish 
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more stringent guidelines for packaging materials and procedures as worries about the effects of 

packaging on the environment grow. 

Countries in Asia and Latin America, as well as regions like the US and the EU, are enacting or 

updating legislation to address the issues of sustainability and waste in the packaging sector. 

Businesses are being forced to adopt more sustainable practices as a result of these requirements. 

 

The United Nations Environmental Assembly (UNEA) convened on March 2, 2022, to propose 

the International Negotiations on the Global Plastics Treaty as a solution. In 2025, a legally 

enforceable agreement to combat plastic pollution worldwide will go into force. This convention, 

which has been adopted by 175 nations, establishes global sustainable packaging standards by 

outlining specific actions and suggestions for reducing plastic waste, promoting recycling, and 

managing plastic manufacturing. 

 

European Union 

Enforcing stringent packaging laws has been spearheaded by the European Union. To further 

tighten limits on packaging waste, the European Parliament recently adopted a revised version of 

the Packaging and Packaging Waste Regulation (PPWR) in November 2023. With a specific 

focus on plastic packaging, this legislation requires a 20% decrease in plastic consumption by 

2040 and enforces reduction objectives of 5% by 2030, 10% by 2035, and 15% by 2040. 

 The PPWR's also emphasis on recyclability is one of its main features. It requires that all 

packaging materials used should be recyclable, and new revised legislation will be announced 

shortly with precise requirements. Additionally, manufacturer’s responsibility was introduced 

and it was emphasized that the manufacturer’s must incorporate a greater proportion of recycled 

materials into their products. 

 

In addition to waste reduction targets, there is a major focus on extended producer responsibility 

(EPR), which encourages producers to take responsibility for the disposal of their packaging 

waste. One of the key components of PPWR is the prohibition of dangerous substances like 

PFAS and Bisphenol- A (BPA) in food-contact packaging. The EU's position is also reflected in 

its regulations pertaining to single-use plastics, which prohibit the sale of extremely light plastic 

bags unless necessary for hygienic reasons. 

 

U.S 

Packaging laws are more dispersed in the US, where individual states bear a large responsibility 

of the burden. Nonetheless, there is increased federal support for addressing packaging waste, 

especially in light of the growing worries about plastic pollution. A number of states have 

already implemented EPR programs for packaging, such as California, Oregon, and Maine, 

which mandate that manufacturers make monetary contributions to waste management and 

recycling. 

 

Improving the recyclability of packaging is one of the objectives of the US Environmental 

Protection Agency's (EPA) and they are currently working on updating its policy on recycling 

known as National Recycling Strategy. Meanwhile, regulations to improve recycling efforts and 
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reduce the use of single-use plastics are being introduced by federal MPs, which emphasis on  

businesses and consumers for environmentally friendly packaging options. 

 

India 

India's packaging laws have changed over time, reflecting a greater understanding of 

environmental concerns and the necessity of sustainable development. At first, rules mostly 

addressed pollution and waste management, with little attention paid specifically to packaging. 

But growing amounts of plastic garbage and its negative effects on the environment have 

prompted the implementation of stricter and more focused laws. 

 

The foundation for packaging-specific legislation was established by early waste management 

regulations in India. These rules were designed to control waste streams generally, such as 

hazardous, plastic, and municipal solid garbage. 

 

Initially The Plastic Waste Management Rules were introduced in 2016 and were later amended 

in 2018 and 2021 respectively. This was one of the major significant steps toward regulating 

plastic packaging in India Rai, [M. L. (2022)]. These rules were dominantly describing 

guidelines leading to segregation, collection, processing and disposal of plastic waste and 

promoting using recyclable material. Another important component of Plastic Waste 

Management Rules was the concept of Extended Producer Responsibility( EPR)   This 

encourages manufacturers to create more environmentally friendly packaging and set up efficient 

garbage collection and recycling systems by shifting some of the burden from local government 

agencies to businesses [Jones, J. N., Vijayasrinivasan, A., & Parker, J. (NaN)]. 

 

Currently India has a complex regulatory framework for sustainable packaging that includes a 

number of governmental agencies and regulatory measures. The Plastic Waste Management 

Rules, the Central Pollution Control Board's (CPCB) directives, and the Bureau of Indian 

Standards (BIS) norms are  some important bodies that govern the regulations for the businesses 

to maintain the pace and adhere to guidelines pertaining to sustainable packaging. 

S. No. Enforcement 

Agency/ Regulation 

Scope of Regulation 

1. Plastic Waste 

Management Rules 

They outline responsibilities for producers, importers, brand owners, 

and waste management agencies 

2. Central Pollution 

Control Board's 

To guarantee adherence the Board recommend the regulations and 

directives that encourages the best waste management methods. The 

Board also monitors the registration of producers and waste 

processor so that they keep tab on how well they are performing in 

achieving EPR goals. 
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Table 4: Scope of Enforcement Agency 

China 

Another large country from Asian continent  China, which is the world's largest producer and 

consumer of plastics, has implemented several measures to address plastic packaging waste (Yu, 

2023). These include regulations to promote recycling, restrict the use of certain plastics, and 

encourage the development of biodegradable materials (Yu, 2023). 

 

Africa 

In African continent implementation of EPR programs are  still a beginning. Although number of 

different nations in Africa like Brazil and Chile  have introduced rules  for businesses to make 

sure a specific amount of their packaging is recyclable or compostable. These rules apply 

especially strictly to beverage packaging, which is a significant source of plastic waste in the 

area.  

But Rwanda has set an exception in African continent and emerged as a leader in Africa in 

implementing policies to reduce plastic waste (Ogutu, 2023). The country has banned single-use 

plastics and is promoting the use of alternative packaging materials (Ogutu, 2023) 

 

Case Studies 

On July 1, 2022, India banned single-use plastic items including straws, cutlery, ear buds, 

packaging films, and plastic sticks for balloons, candy, ice cream, and cigarette packets.  The ban 

was imposed because India has been using an average of 14,000,000 tons of plastic without any 

proper plastic management system, which has led to littering throughout. We have also quoted 

the examples of some top notch organizations that have adopted sustainable packaging and green 

marketing practices and that has enabled them to become a brand which is gaining the advantage 

and a positive consumer engagement and acting responsibly to this global concern. 

 

Amazon India  

Throughout the world, Amazon continues to look for methods and means to reduce packaging 

and simultaneously replace regular packaging materials with recyclable materials. While 

ensuring safe and sound delivery of the products, they figure out ways to use less packaging 

material while giving weight to curbside recyclable materials.  

Amazon has taken a few initiatives to achieve the above objective. All the data and figures have 

been taken from the website of Amazon. 

In Amazon, they prioritize eliminating packaging altogether and make this work the best policy 

is to use what already exists; initially, they look for products that can be dispatched in their 

original packaging from the supplier without any additional Amazon packaging materials such as 

boxes, envelopes, or bags. They have been using eco-friendly alternatives for bubble wraps and 

have completely eliminated air-filled plastic pillows by October, 2024 and are using paper 

3. Bureau of Indian 

Standards 

The BIS establishes guidelines for a number of packaging-related 

concerns, such as performance criteria, materials, and dimensions. 

These guidelines encourage the adoption of environmentally friendly 

substitutes while guaranteeing the caliber and security of packaging 

materials. [Raj, B., Rahul, J., Singh, P., Rao, V. V. L. K., Kumar, J., 

Dwivedi, N., Kumar, P., Singh, D., & Strzakowski, K. (2023)] 
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“paper fillers” and “paper-padded envelopes.” The new envelopes have paper-based shock 

absorbents. And even more Amazon is constantly scaling up its innovation to reduce and recycle 

its packaging material. 

 

Flipkart 

Flipkart Group companies, including Flipkart and Myntra, adopted sustainable packaging and 

stopped using 100% single-use plastic packaging. Since July 2021, more than 75% of Flipkart  

shipments have also been processed in green packaging materials, which has been reducing 

waste in the supply chain and promoting reusable materials while encouraging green packaging. 

 The company introduced scalable, sustainable alternatives such as eco-friendly paper shreds, 

replacing poly pouches with recycled paper bags, replacing bubble wraps with carton waste 

shredded material and two-ply rolls, to name a few.  

 

Tata Consumer Products 

In September, 2021 Tata Consumer Products was the founding member of the Indian Plastic 

Pact. The pacts stand as a partnership amidst (Confederation Indian Industry (CII) and the world 

wide Fund for Nature (India), which aim to bring together many stakeholders to set time-based 

adherence to modify the ongoing linear plastic system to a circular plastic economy. The Public 

Private partnership seeks to change the entire plastic value change within 2030. They aimed to 

convert 100% plastic packaging into recyclable plastic, redesigning problematic plastic 

packaging. 

 

Paper Boat  

Neeraj Kakkar and Neeraj Biyani the founders of Hector Beverages Pvt. Ltd. created a brand 

which touches the buyers and takes them on a nostalgic journey. What they have unique is their 

packaging, which is not only innovative but also different, as it is environmentally friendly. 

Paper boats are an example of those who look up to environment-friendly packaging.  Paper Boat 

is a pioneer in compostable plastic and sustainable packaging. Right from cardboard packs to 

bags made from corrugated boxes, recycled paper products, and tetra packs. They are distinctive 

in their packaging design and eco-friendly packaging materials. 

 

Fab India 

Fab India is a brand of Indian origin that indulges in the sales of different products that originate 

in rural India, including clothing, home decor, furniture, and personal care items. Its mission is to 

provide support to designers, weavers, farmers, artisans, and entrepreneurs. Fab India not only 

works for the Indian community, but also for children, taking keen interest and working hard for 

the environment; they are constantly using eco-friendly packaging alternatives and compostable 

bags; they have partnered with the manufacturers of eco-friendly packaging  to replace plastic 

with compostable material that is safe for the environment; it breaks down naturally into the 

environment without any problem of land or water pollution. Avoiding the plastic bottle Fab 

India uses a glass bottle that supports reduction   and is a reusable option that can be recycled 

later. 
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Chumbak 

Apart from being a spirited, lively and sparkling lifestyle brand, Chumbak recognizes its 

responsibility towards environmental well-being and places compostable nature-friendly 

packaging,   which includes bags, boxes, and labels on high priority. Reducing its environmental 

footprints is crucial for them, and their efforts should be motivational to others, and these small 

efforts from each organization will lead to a sustainable society while maintaining their brand 

identity.   

 

Forest Essentials: Nurturing Beauty and Sustainability 

Aside from being a high-end premium beauty brand with an Ayurveda ethos. They integrated e-

packaging into their systems, making them one of their kind. Working together with 

manufacturers of compostable packaging, they have come up with glass bottles, environmentally 

friendly pouches, and compostable paper bags. They are one of its kinds in the beauty industry; 

making ways for others to follow their footsteps, and have reduced the use of plastic in 

substantial amounts thus are examples for others.  

 

These case studies demonstrate that sustainable packaging initiatives in India are diverse, 

innovative, and increasingly central to corporate strategies and brand identity. 

 

These Green marketing and sustainable packaging initiatives show growing awareness among 

Indian organizations about their responsibility towards the environment and the potential for 

innovation in this vertical. The longevity of these programs indicates a paradigm shift in 

corporate culture towards prioritizing sustainability and holistic development as core business 

values. In conclusion, the success of these small but large initiatives in balancing functionality 

with eco-friendliness proves that green packaging can be both practical and indispensable for 

manufacturers and consumers. 

 

Green packaging solutions offer a promising route toward environmental sustainability but the 

transition from traditional to sustainable packaging has been possible only due to developments 

in biodegradable materials, intelligent packaging technologies, and customer demand for 

environmentally friendly substitutes. But for a broader acceptance, issues with performance, 

scalability, and affordability, awareness should be taken ahead along with ongoing innovation, 

and encouraging regulations. 

 

References 

1. Theron, J. (2023, October 9). 16 Principles of Green Marketing: A Comprehensive guide. 

Googlesir. https://googlesir.com/principles-of-green-marketing/ 

2. Vilkaite-Vaitone, N., & Skackauskiene, I. (2019). Green marketing orientation: evolution, 

conceptualization and potential benefits. Open Economics, 2(1), 53–62. 

https://doi.org/10.1515/openec-2019-0006 

3. Han, J., Yang, X., Ruiz‐Garcia, L., & Qian, J. (2018). Food Packaging: A Comprehensive 

Review and Future Trends. Comprehensive Reviews in Food Science and Food Safety, 

17(4), 

https://googlesir.com/principles-of-green-marketing/


 

http://jier.org 

 

Journal of Informatics Education and Research 
ISSN: 1526-4726 
Vol 6 Issue 2 (2026) 

468 

4. Sharma, R., & Ghoshal, G. (2018). Emerging trends in food packaging. Nutrition & Food 

Science, 48(5), 764–779. https://doi.org/10.1108/nfs-02-2018-0051 

5. Gore, A. H., & Prajapat, A. L. (2022). Biopolymer Nanocomposites for Sustainable UV 

Protective Packaging. Frontiers in Materials, 9. https://doi.org/10.3389/fmats.2022.855727 

6. Mahmud, M. Z. A., Mobarak, M. H., & Hossain, N. (2024). Emerging trends in biomaterials 

for sustainable food packaging: A comprehensive review. Heliyon, 10(1), e24122. 

https://doi.org/10.1016/j.heliyon.2024.e24122 

7. Chiu, I., & Yang, T. (2024). Biopolymer-based intelligent packaging integrated with natural 

colourimetric sensors for food safety and sustainability. Analytical Science Advances, 5(5–

6) https://doi.org/10.1002/ansa.202300065 

8. Jafarzadeh, S., Jafari, S. M., Zargar, M., Forough, M., Abdollahi, M., Kouzegaran, V. J., 

Garavand, F., & Azizi-Lalabadi, M. (2023). Improving the functionality of biodegradable 

food packaging materials via porous nanomaterials. Comprehensive Reviews in Food 

Science and Food Safety, 22(4), 2850–2886. https://doi.org/10.1111/1541-4337.13164 

9. Cheng, J., Gao, R., Zhu, Y., & Lin, Q. (2024). Applications of biodegradable materials in 

food packaging: A review. Alexandria Engineering Journal, 91, 70–83. 

https://doi.org/10.1016/j.aej.2024.01.080 

10. Khandeparkar, A. S., Paul, R., Sridhar, A., Lakshmaiah, V. V., & Nagella, P. (2024). Eco-

friendly innovations in food packaging: A sustainable revolution. Sustainable Chemistry and 

Pharmacy, 39, 101579. https://doi.org/10.1016/j.scp.2024.101579 

11. Rai, M. L. (2022). Sustainable packaging: a study of sustainable packaging in india. 

International Journal for Research in Applied Science and Engineering Technology. 

https://doi.org/10.22214/ijraset.2022.39993 

12. Jones, J. N., Vijayasrinivasan, A., & Parker, J. (NaN). From waste to value: business 

opportunities in solid waste management. None. https://doi.org/None 

13. Raj, B., Rahul, J., Singh, P., Rao, V. V. L. K., Kumar, J., Dwivedi, N., Kumar, P., Singh, D., 

& Strzakowski, K. (2023). Advancements in pet packaging: driving sustainable solutions for 

todays consumer demands. Sustainability. https://doi.org/10.3390/su151612269 

14. Yu, C., Jin, D., Hu, X., He, W., & Li, G. (2023). An overview of management status and 

recycling strategies for plastic packaging waste in china. Recycling. 

https://doi.org/10.3390/recycling8060090 

15. Ogutu, M., Akor, J., Mulindwa, M. S., Heshima, O., & Nsengimana, C. (2023). 

Implementing circular economy and sustainability policies in rwanda: experiences of 

rwandan manufacturers with the plastic ban policy. Frontiers in Sustainability. 

https://doi.org/10.3389/frsus.2023.1092107 

16. Han, J., Yang, X., Ruiz‐Garcia, L., & Qian, J. (2018). Food Packaging: A Comprehensive 

Review and Future Trends. Comprehensive Reviews in Food Science and Food Safety, 

17(4), 

17. Sharma, R., & Ghoshal, G. (2018). Emerging trends in food packaging. Nutrition & Food 

Science, 48(5), 764–779. https://doi.org/10.1108/nfs-02-2018-0051 

18. Gore, A. H., & Prajapat, A. L. (2022). Biopolymer Nanocomposites for Sustainable UV 

Protective Packaging. Frontiers in Materials, 9. https://doi.org/10.3389/fmats.2022.855727 

https://doi.org/10.1108/nfs-02-2018-0051
https://doi.org/10.1108/nfs-02-2018-0051
https://doi.org/10.3389/fmats.2022.855727
https://doi.org/10.3389/fmats.2022.855727
https://doi.org/10.1016/j.heliyon.2024.e24122
https://doi.org/10.1016/j.heliyon.2024.e24122
https://doi.org/10.1016/j.heliyon.2024.e24122
https://doi.org/10.1002/ansa.202300065
https://doi.org/10.1002/ansa.202300065
https://doi.org/10.1111/1541-4337.13164
https://doi.org/10.1111/1541-4337.13164
https://doi.org/10.1016/j.aej.2024.01.080
https://doi.org/10.1016/j.aej.2024.01.080
https://doi.org/10.1016/j.aej.2024.01.080
https://doi.org/10.1016/j.scp.2024.101579
https://doi.org/10.1016/j.scp.2024.101579
https://doi.org/10.22214/ijraset.2022.39993
https://doi.org/10.22214/ijraset.2022.39993
https://doi.org/10.22214/ijraset.2022.39993
https://doi.org/None
https://doi.org/10.3390/su151612269
https://doi.org/10.3390/recycling8060090
https://doi.org/10.3390/recycling8060090
https://doi.org/10.3389/frsus.2023.1092107
https://doi.org/10.3389/frsus.2023.1092107
https://doi.org/10.1108/nfs-02-2018-0051
https://doi.org/10.1108/nfs-02-2018-0051
https://doi.org/10.3389/fmats.2022.855727
https://doi.org/10.3389/fmats.2022.855727


 

http://jier.org 

 

Journal of Informatics Education and Research 
ISSN: 1526-4726 
Vol 6 Issue 2 (2026) 

469 

19. Mahmud, M. Z. A., Mobarak, M. H., & Hossain, N. (2024). Emerging trends in biomaterials 

for sustainable food packaging: A comprehensive review. Heliyon, 10(1), e24122. 

https://doi.org/10.1016/j.heliyon.2024.e24122 

20. Chiu, I., & Yang, T. (2024). Biopolymer-based intelligent packaging integrated with natural 

colourimetric sensors for food safety and sustainability. Analytical Science Advances, 5(5–

6) https://doi.org/10.1002/ansa.202300065 

21. Jafarzadeh, S., Jafari, S. M., Zargar, M., Forough, M., Abdollahi, M., Kouzegaran, V. J., 

Garavand, F., & Azizi-Lalabadi, M. (2023). Improving the functionality of biodegradable 

food packaging materials via porous nanomaterials. Comprehensive Reviews in Food 

Science and Food Safety, 22(4), 2850–2886. https://doi.org/10.1111/1541-4337.13164 

22. Cheng, J., Gao, R., Zhu, Y., & Lin, Q. (2024). Applications of biodegradable materials in 

food packaging: A review. Alexandria Engineering Journal, 91, 70–83. 

https://doi.org/10.1016/j.aej.2024.01.080 

23. Khandeparkar, A. S., Paul, R., Sridhar, A., Lakshmaiah, V. V., & Nagella, P. (2024). Eco-

friendly innovations in food packaging: A sustainable revolution. Sustainable Chemistry and 

Pharmacy, 39, 101579. https://doi.org/10.1016/j.scp.2024.101579 

24. Arfelli, F., Roguszewska, M., Torta, G., Iurlo, M., Cespi, D., Ciacci, L., & Passarini, F. 

(2024). Environmental impacts of food packaging: Is it all a matter of raw materials? 

Sustainable Production and Consumption, 49, 318–328. 

https://doi.org/10.1016/j.spc.2024.06.032 

25. Hoffmann, S., Lasarov, W., Reimers, H., & Trabandt, M. (2023). Carbon footprint tracking 

apps. Does feedback help reduce carbon emissions? Journal of Cleaner Production, 434, 

139981. https://doi.org/10.1016/j.jclepro.2023.139981 

26. Vendries, J., Allaway, D., Mistry, M., Hawkins, T. R., Canepa, P., Sauer, B., & Rivin, J. 

(2020). The Significance of Environmental Attributes as Indicators of the Life Cycle 

Environmental Impacts of Packaging and Food Service Ware. Environmental Science & 

Technology, 54(9), 5356–5364. https://doi.org/10.1021/acs.est.9b07910 

27. Eißenberger, K., Schulz, C., Schwede, K., Ißbrücker, C., Gioia, C., Rodríguez-Turienzo, L., 

Mennella, M., Saile, N., Hornberger, R., Ballesteros, A., Sisti, L., Pogrell, H., Cinelli, P., 

Sturm, M., Verstichel, S., Uyttendaele, W., Demeyer, E., Spinelli, D., Romano, A., … 

Schmid, M. (2023). Approaches in Sustainable,Biobased Multilayer Packaging Solutions. 

Polymers, 15(5), 1184. https://doi.org/10.3390/polym15051184  

28. Mahmud, M. Z. A., Mobarak, M. H., & Hossain, N. (2024). Emerging trends in biomaterials 

for sustainable food packaging: A comprehensive review. Heliyon, 10(1), e24122. 

https://doi.org/10.1016/j.heliyon.2024.e24122 

29. Chirilli, C., Molino, M., & Torri, L. (2022). Consumers’ Awareness, Behavior and 

Expectations for Food Packaging Environmental Sustainability: Influence of Socio-

Demographic Characteristics. Foods, 11(16), 2388. https://doi.org/10.3390/foods11162388 

30. Han, H. (2021). Consumer behavior and environmental sustainability in tourism and 

hospitality: a review of theories, concepts, and latest research. Journal of Sustainable 

Tourism, 29(7), 1021–1042. https://doi.org/10.1080/09669582.2021.1903019 

31. Orzan, G., Chivu, R.-G., Bălăceanu, C., & Cruceru, A. (2018). Consumers’ Behavior 

Concerning Sustainable Packaging: An Exploratory Study on Romanian Consumers. 

Sustainability, 10(6), 1787. https://doi.org/10.3390/su10061787 

https://doi.org/10.1016/j.heliyon.2024.e24122
https://doi.org/10.1016/j.heliyon.2024.e24122
https://doi.org/10.1016/j.heliyon.2024.e24122
https://doi.org/10.1002/ansa.202300065
https://doi.org/10.1002/ansa.202300065
https://doi.org/10.1111/1541-4337.13164
https://doi.org/10.1111/1541-4337.13164
https://doi.org/10.1016/j.aej.2024.01.080
https://doi.org/10.1016/j.aej.2024.01.080
https://doi.org/10.1016/j.aej.2024.01.080
https://doi.org/10.1016/j.scp.2024.101579
https://doi.org/10.1016/j.scp.2024.101579
https://doi.org/10.1016/j.spc.2024.06.032
https://doi.org/10.1016/j.spc.2024.06.032
https://doi.org/10.1016/j.spc.2024.06.032
https://doi.org/10.1016/j.jclepro.2023.139981
https://doi.org/10.1016/j.jclepro.2023.139981
https://doi.org/10.3390/polym15051184
https://doi.org/10.3390/polym15051184
https://doi.org/10.1016/j.heliyon.2024.e24122
https://doi.org/10.3390/foods11162388
https://doi.org/10.3390/foods11162388
https://doi.org/10.1080/09669582.2021.1903019
https://doi.org/10.1080/09669582.2021.1903019

