



Factors Influencing Consumer Preference for Green Packaging Products in Kamrup Metropolitan District, Assam, India


ABSTRACT 

	The rapid increase in population has led to the overutilization of resources, resulting in their depletion and contributing to pollution, which adversely affects public health. This alarming situation has prompted a global shift towards sustainability, with green marketing and the use of eco-friendly products gaining significant importance. Green products are biodegradable, environmentally safe, and generate minimal or no waste.
This study was conducted in the Kamrup Metro district of Assam by collecting primary data from consumers of green products, particularly green packaging materials used in fast-food outlets. The respondents ranged from school-going students to older generations and were categorized into six age groups (I–VI), a total 115 consumers from 16 fast food outlets. A detailed questionnaire was designed and distributed among the respondents, allowing them to rank the factors influencing their purchase preferences toward green products.
The collected data were analyzed using factor analysis through Principal Component Analysis (PCA) to identify the factors affecting consumers’ preferences for purchasing green products. The analysis revealed three principal components (PCs) with eigenvalues greater than 1 that influence purchase preferences. These components are as follows: Personal Factors (PC1), determined by five variables; Environmental Factors (PC2), influenced by three variables; and Social Factors (PC3), also influenced by three variables.
The results indicate that green corporate image ranked the highest among all factors, followed by social norms and brand trust. In contrast, the availability of green products ranked lowest. This suggests that many respondents prefer purchasing green products primarily because of their trust in the brand’s green corporate image rather than the ease of availability.
These findings provide valuable insights into consumer behavior and can help policymakers, marketers, and businesses enhance the adoption and promotion of green packaging material within society.
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1. INTRODUCTION 

The global population is growing at an unprecedented rate, leading to increased pressure on natural resources. Over time, people have indiscriminately exploited these resources, severely degrading the environment and making it increasingly unbreathable. One of the major contributors to this environmental deterioration is the fast-paced modern lifestyle, which has led to a surge in the consumption of fast food (Baig & Saeed, 2012). This sector generates a significant amount of non-recyclable waste, primarily through packaging materials, which form the bulk of this environmental burden.
Recognizing this issue, many restaurants and food outlets have started introducing Green packaging materials/items made up of materials that are safe for the environment and leave minimal or no harmful effects. These green packaging products, often used interchangeably with sustainable products, aim to reduce the ecological footprint of the fast food industry. With increasing public awareness of environmental issues and the health and safety benefits of eco-friendly alternatives, consumer preference is gradually shifting towards green packaging products.
This study focuses specifically on sustainable or green packaging materials used in the fast food sector. It aims to analyze the key factors that influence consumers' purchase intention towards these green products, offering insights into the growing demand for environmentally responsible consumption choices.

2. material and methods 
Sampling plan
The study was conducted in the Kamrup Metropolitan district of Assam, covering the financial year 2024-25. Kamrup Metropolitan District is one of the 35 districts in Assam, India, created on February 3, 2003. The district covers an area of 1,527.84 km² and has a population of 1,253,938 according to the 2011 census. Guwahati serves as the administrative headquarters of the district. The district is a significant commercial center and serves as a connection point for six other North Eastern Indian states: Arunachal Pradesh, Nagaland, Manipur, Mizoram, Meghalaya, and Tripura.
Primary data were collected from September to October 2024. The data were obtained from 16 fast-food outlets in Kamrup Metropolitan city, with a total of 115 respondents. The respondents were asked to rank the variables that influence each factor, using a five-point Likert scale.

Table 1: distribution of consumers across the age groups
	Age Groups
	No. of Consumers
	Percentage (%)

	AG-I (under 18years)
	2
	1.74

	AG-II (19-28 years)
	36
	31.30

	AG-III (29-38 years)
	48
	41.73

	AG-IV (39-48 years)
	9
	7.83

	AG-V (49-58 years)
	10
	8.69

	AG-VI (above 59 years)
	10
	8.69

	Total
	115
	100
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Analytical methods
Factor Analysis
Factor analysis using Principal Component Analysis (PCA) is used to linearly reduce the correlated factor into smaller uncorrelated factors. The statistical technique known as Principal Component Analysis (PCA) transforms a set of observations of potentially correlated variables into a set of values of linearly uncorrelated variables known as principal components whereas the Factor analysis identifies the latent/hidden factors and explains the relationship between observed variables (Anchliya et al., 2023). 
To assess the validity and reliability of the collected data, the KMO (Kaiser-Meyer-Olkin) and Bartlett’s test, and the Cronbach’s alpha test are conducted. According to Kaiser (1974), the KMO value should be above 0.5, and the p-value from Bartlett’s test should be less than 0.05 for the data to be considered valid. Additionally, Field (2009) states that a Cronbach’s alpha value above 0.7 indicates acceptable reliability for the collected data.

Table 2: results for kmo, cronbach alpha and barlett’s sphericity test for checking adequacy of the dataset for factor analysis
	Kaiser-Meyer-Olkin (KMO) measure
	0.810

	Cronbach’s Alpha
	0.732

	Bartlett’s sphericity test

	Chi-square (Observed value)
	416.891

	Chi-square (Critical value)
	85.965

	Degree of freedom
	66

	p-value (two-tailed)
	<0.0001

	Alpha
	0.05


XLSTAT,2024



 Factors influencing consumer preference for Green packaging products are assessed using a set of variables rated on a five-point Likert scale. 
Consumers provide scores based on their preferences:
1 = Not important  
2 = Slightly important  
3 = Moderately important  
4 = Very important  
5 = Highly important  
The factor analysis was conducted using two software programs: XLSTAT 2024 and R software. XLSTAT 2024 was employed to perform the factor analysis, while R software was utilized to calculate the global weights necessary for assigning global ranks to various variables.

Table 3: Variables and codes of the variables influencing the consumer preference for green packaging products
	Variables
	Codes

	Price 
	PF1

	Brand trust
	PF2

	Product quality
	PF3

	Green corporate image
	PF4

	Health benefits
	PF5

	Eco-packaging
	EF1

	Availability
	EF2

	Environmental consciousness
	EF3

	Social/peer influence
	SF1

	Social norms
	SF2

	Social media 
	SF3

	Advertisement 
	SF4









3. results and discussion


Factors affecting preference towards purchasing of Green Packaging Products
The factors affecting preferences towards the purchase of green products are identified as Personal factors, Environmental factors, and Social factors, each comprising specific variables that influence consumer choices.

Eigenvalues of components and their variability
The figure 1 show that the first three components have eigenvalues greater than 1, making them the most significant according to the Kaiser criterion. Together, these three components explain 55.25 percent of the total variance, with Component 1 contributing the largest share at 34.89 percent, Component 2 at 10.82 percent, and Component 3 at 9.55 percent. These components capture the most important patterns in the data, making them essential for further analysis. Other components having value less than 1 contribute less to the overall variance. 
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Figure 1: scree plot of eigenvalues



Factor loadings after Varimax rotation
The factor analysis results reveal three key components that influence consumer preferences towards green packaging products, categorized into personal, environmental, and social factors. Component 1 (C1) is primarily driven by Price (0.659), Brand trust (0.714), Product quality (0.797), Green corporate image (0.560), and Health benefits (0.608), indicating that personal factors such as price sensitivity, trust in the brand, perceived product quality, corporate image, and health-related benefits play a significant role in influencing purchasing decisions. Component 2 (C2) is associated with environmental factors, represented by Eco-packaging (0.502), Availability (0.550), and Environmental consciousness (0.585). This highlights the importance of sustainable packaging, product availability, and a general awareness of environmental issues in shaping consumers' preferences for green products. Component 3 (C3) reflects social factors, with Social norms (0.737), Social media (0.818), and Social/Peer influence (0.666) being the key variables. In contrast, Advertisement was excluded from the interpretation, as its factor loading was below the threshold of 0.5.

Table 4: factor loading after varimax rotation
	Variables
	C1 (Personal factor)
	C2 (Environmental factor)
	C3 (Social factor)

	Social/peer influence
	0.302
	0.046
	0.666

	Social norms
	0.427
	-0.158
	0.737

	Price
	0.659
	-0.071
	0.338

	Social media
	0.156
	-0.156
	0.818

	Brand trust
	0.714
	-0.018
	0.429

	Product quality
	0.797
	0.145
	0.032

	Green corporate image
	0.560
	0.172
	0.497

	Health benefits
	0.608
	0.163
	0.178

	Eco-packaging
	-0.337
	0.502
	0.486

	Availability
	0.222
	0.550
	-0.130

	Environmental consciousness
	0.192
	0.585
	0.068

	Advertisement
	-0.315
	0.444
	-0.223


XLSTAT,2024                                                                                                                
Extraction Method: Principal Component Analysis
Rotation Method: Varimax with Kaiser Normalization

Relationship between Factors and variables
The variables Price, Brand Trust, Product Quality, Green Corporate Image, and Health Benefits are grouped under Personal Factors, as these variables influence an individual’s personal decision to purchase green products, based on their perceived importance for personal growth rather than for the environment or society. On the other hand, Social/Peer Influence, Social Norms, and Social Media are grouped under Social Factors, as these variables influence purchasing decisions from a societal perspective; individuals may buy green products to benefit society or to maintain social reputation. Lastly, Eco-packaging, Environmental consciousness, and Availability of Green packaging products are grouped under Environmental Factors, as these variables affect purchase decisions with an environmental mindset—consumers believe that choosing green products will cause less pollution, minimize environmental degradation, and contribute to a sustainable environment.

Table 5: The factors influencing purchase intention based on Rotated components matrix
	




Purchase Preference
	Factors
	Variables

	
	

Personal factors
	Price

	
	
	Brand trust

	
	
	Product quality

	
	
	Green corporate image

	
	
	Health benefits

	
	
Environmental factors
	Eco-packaging

	
	
	Availability

	
	
	Environmental consciousness

	
	
Social factors
	Social/ peer influence

	
	
	Social norms

	
	
	Social media




The decision to purchase green packaging products is influenced by personal, environmental, and social factors. Through Principal Component Analysis (PCA), three principal components were identified, and the variables contributing to each component were examined using Varimax rotation. These components were named Personal, Environmental, and Social Factors. The variables within each component are highly correlated with each other, but they are uncorrelated with the variables of the other principal components.



Ranking of the factors influencing consumers' purchase intentions based on their relative significance
Table 6 analyzes the factors that influence consumer behavior toward green packaging products, focusing on personal, environmental, and social factors, ranked by their global weights. The most significant variable is the green corporate image (PF4), which has the highest global weight of 1.822, highlighting the importance of a company's eco-friendly reputation. This is closely followed by social norms (SF2), with a weight of 1.285, indicating that societal expectations heavily influence consumer choices. Brand trust (PF2) ranks third with a weight of 1.230, underscoring the necessity for companies to establish reliability and authenticity in their green claims. Among social factors, social/peer influence (SF1) is ranked fourth with a weight of 1.006, reflecting the significant impact of community and peer perceptions on purchasing decisions. Social media (SF3), with a weight of 0.920, comes in fifth, demonstrating its effectiveness as a tool for promoting green products. Product quality (PF3) ranks sixth with a weight of 0.873, followed by price (PF1) in seventh place with a weight of 0.824. This indicates that while these variables are important, they are secondary to corporate image and social influences. Health benefits (PF5), with a weight of 0.561, are ranked eighth, suggesting that personal health concerns are less crucial compared to other personal factors. Environmental factors are ranked lower; environmental consciousness (EF3) is ninth with a weight of 0.169, eco-packaging (EF1) is tenth with a weight of 0.099, and availability (EF2) is eleventh with a weight of 0.068. These rankings suggest that while environmental factors are relevant, they are overshadowed by personal and social influences in shaping consumer preferences. Overall, the data emphasizes that enhancing corporate image, leveraging social norms, and building brand trust could significantly increase consumer engagement with green products.

Table 6: ranking of the variables leading to the purchase intention of the green packaging products
	Criteria
	Variables
	Code
	Global weight
	Global ranking

	Personal factors
	Price
	PF1
	0.824
	7

	
	Brand trust
	PF2
	1.230
	3

	
	Product quality
	PF3
	0.873
	6

	
	Green corporate image
	PF4
	1.822
	1

	
	Health benefits
	PF5
	0.561
	8

	Environmental factors
	Eco-packaging
	EF1

	0.099
	10

	
	Availability
	EF2
	0.068
	11

	
	Environmental consciousness
	EF3
	0.169
	9

	Social factors
	Social/peer influence
	SF1
	1.006
	4

	
	Social norms
	SF2
	1.285
	2

	
	Social media
	SF3
	0.920
	5


R-Software
The respondents ranked Green Corporate Image, a Personal Factor, as the most important, followed by Social Norms, a Social Factor, and Brand Trust, also a Personal Factor, which ranked third. This indicates that Personal Factors are the primary drivers when purchasing green products. In contrast, Environmental Consciousness, Eco-packaging, and Availability of Green Products ranked lowest, suggesting that variables influencing Personal and Social Factors matter more to respondents than Environmental Factors. Green Corporate Image and Brand Trust contribute to creating a loyal customer base that prefers green packaging regardless of price. Social Norms exert a social compulsion, encouraging consumers to purchase green packaging products. Peer/Social Influence motivates consumers to align with their social group, either due to personal choice or concern for environmental sustainability. Additionally, Social Media plays an important role in raising awareness about green packaging as an environmentally friendly alternative to non-green materials, which contribute to pollution and environmental degradation.


4. Conclusion

The study was carried out across 16 fast-food outlets in Kamrup Metropolitan city, Assam, India, involving 115 respondents belonging to different age groups ranging from Age Group I to VI (i.e., under 18 years to above 59 years). The respondents were asked to fill out a detailed questionnaire designed to rank the variables influencing various factors using a five-point Likert scale.
Through Principal Component Analysis (PCA), three key factors were identified, each influenced by a set of variables. PC1 (Factor 1) represents Personal Factors, influenced by five variables: Price, Brand Trust, Product Quality, Green Corporate Image, and Health Benefits, as these variables pertain to an individual’s personal choice in purchasing green products. PC2 (Factor 2) corresponds to Environmental Factors, influenced by three variables: Eco-packaging, Availability, and Environmental Consciousness. PC3 (Factor 3) represents Social Factors, influenced by three variables: Social/Peer Influence, Social Norms, and Social Media. Based on the ranking of each variable, global weights were assigned using R software. The results revealed that Green Corporate Image ranked first, followed by Social Norms in second place, and Brand Trust in third place. In contrast, the Availability of Green Products ranked eleventh. This indicates that the variables influencing Personal Factors have a stronger impact on consumers’ purchasing decisions for green packaging products compared to Social and Environmental Factors.
Suggestions
The study provides an understanding of the major factors that influence the purchase of green products, which can guide future research in promoting awareness and encouraging more green product purchases by emphasizing the preferred factors. A strong corporate green image helps attract more environmentally conscious consumers, while building trust in green brands fosters a loyal customer base. Establishing social norms around the use of green products can lead to wider adoption, as individuals follow societal trends to fit in. Additionally, social media serves as an effective channel to create awareness, reaching a large audience quickly.
Nowadays, people are willing to pay more for environmentally friendly products, but they will not compromise on quality. Therefore, focusing on high-quality green packaging at an affordable price is desirable. Consumers are aware of the harm caused by plastic packaging, and providing sustainable alternatives will be widely welcomed if they are accessible and maintain product quality. The fast-food industry, in particular, generates large amounts of waste, much of which is non-biodegradable and harmful to the environment. Green packaging can serve as a sustainable alternative, reducing waste and promoting environmental responsibility in this growing sector.

Disclaimer (Artificial intelligence)


Author(s) hereby declare that generative AI technologies such as Large Language Models have been used during the writing and editing of this manuscript. The tools utilized include ChatGPT-3.5 (OpenAI) and Grammarly, which were employed solely to improve the grammatical accuracy, clarity, and readability of the text. No AI tools were used for data analysis, interpretation, or generation of research results.
Details of the AI usage are given below:
1. ChatGPT-3.5 (OpenAI) – used to assist in grammar correction, sentence restructuring, and improving language clarity.
2. Grammarly – used for proofreading and ensuring grammatical correctness.
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