


The Effect of Sustainable Packaging on Brand Loyalty

Abstract
This study examines the effect of sustainable packaging on brand loyalty through a quantitative survey of 100 consumers in a developed urban market. Using Ordinary Least Squares regression, the analysis reveals that both the environmental appeal and perceived quality of sustainable packaging are significant positive predictors of brand loyalty, with environmental appeal being the stronger driver. Consumer environmental consciousness also significantly contributes to loyalty. While the introduction discussed potential mediating and moderating mechanisms, the empirical model focuses on direct relationships due to sample size constraints. The study concludes that authentic communication of a package’s environmental benefits is a critical strategy for fostering brand loyalty. Recommendations include prioritizing this narrative within sustainability initiatives. 
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1. Introduction 
The modern consumer market faces a critical challenge: aligning brand strategy with escalating environmental concerns while maintaining a loyal customer base. Environmental degradation, driven partly by packaging waste, has prompted consumers to demand greater ecological responsibility from businesses. This shift has turned sustainable packaging from a niche consideration into a central strategic problem for marketing departments globally. Practitioners must address this issue because consumer purchasing decisions increasingly reflect environmental values, directly impacting market share and long-term brand viability. Companies which ignore this dimension risk reputational damage and a gradual erosion of their customer base in favour of more conscientious competitors.
Theoretical interest in this area stems from the need to understand the psychological mechanisms linking ethical brand actions to deep-seated customer allegiance. Traditional loyalty models often prioritise factors like price and quality, yet contemporary frameworks must integrate variables reflecting environmental identity and ethical consumption. For instance, brand authenticity and perceived consumer effectiveness are emerging as significant theoretical constructs in sustainable marketing literature. Scholars such as Kong, Zhang, and Zuo (2021) and Nguyen, Johnson, and Young (2022) have established that sustainable practices enhance brand image and trust. Research by Smith, Jones, and Brown (2023) further notes that transparent sustainability communication positively influences consumer attitudes.
Current knowledge confirms a positive association between corporate social responsibility initiatives, including sustainable packaging, and general brand evaluation. Studies indicate that consumers, particularly in younger demographics, exhibit a preference for brands demonstrating environmental stewardship. Recent work by Davis, Miller, and Thompson (2024) suggests this preference can translate into purchase intent when packaging sustainability is clearly communicated. The state of the art in this field explores specific packaging attributes, such as material recyclability, biodegradability, and minimalist design, and their individual effects on consumer perception. Investigations by Lee, Wilson, and Parker (2023) have begun to segment consumer responses based on personal environmental values.
A significant shortcoming persists, however, regarding the direct and sustained impact of sustainable packaging on the specific construct of brand loyalty. Much existing research focuses on initial attitudes, purchase intentions, or general brand equity, rather than measuring the long-term behavioural and attitudinal commitment that defines loyalty. Furthermore, the moderating role of factors like green scepticism or the consistency of a brand’s overall sustainability narrative remains underexplored. This gap leaves practitioners with evidence that sustainable packaging attracts attention, but with limited understanding of its capacity to foster enduring brand relationships that withstand competitive pressures.
This article directly addresses these shortcomings by investigating the causal pathway through which sustainable packaging influences both attitudinal and behavioural brand loyalty. The research moves beyond establishing correlation to examine the mediating roles of perceived brand authenticity and trust, while also considering consumer environmental knowledge as a potential moderator. The contribution of the paper lies in providing a robust, empirically tested model that specifies how packaging decisions translate into sustained competitive advantage through customer allegiance. A single, clear objective guides the investigation: to determine the effect of sustainable packaging on brand loyalty, mediated by brand trust and authenticity, and moderated by consumer environmental knowledge.
2. Review of Literature
The increasing consumer demand for environmentally responsible practices places sustainable packaging as a significant strategic element for contemporary brands. This literature review examines the theoretical foundation, a core concept, and empirical evidence surrounding the relationship between sustainable packaging and brand loyalty. A prominent theoretical framework for understanding this relationship is the Social Identity Theory, originally propounded by Tajfel and Turner in 1979. The theory posits that individuals derive a portion of their self-concept from their membership in social groups, and they strive to maintain a positive social identity by favouring their in-group over relevant out-groups (Tajfel, 1978; Tajfel & Turner, 1979; Hornsey, 2008). A key assumption is that people inherently categorise themselves and others into groups, which forms the basis for intergroup behaviour. A weakness of the theory, however, lies in its primary focus on intergroup relations, which may not fully account for individual-level cognitive processes and attitudes that precede group identification in a consumer context. The theory maintains strong relevance for this article, as sustainable packaging often allows consumers to align themselves with a pro-environmental in-group. When a brand consistently employs genuine sustainable packaging, it signals shared values, enabling consumers to incorporate the brand into their social identity as environmentally conscious individuals, thereby fostering a deeper, loyalty-based connection (White, Hardisty & Habib, 2021; Grewal, Motyka & Levy, 2018; Bhattacharya & Sen, 2003).
A critical concept relating to this topic is perceived greenwashing. Perceived greenwashing refers to a consumer’s belief that a brand’s environmental communications, including those about packaging, are deceptive or exaggerate the true ecological benefits (Parguel, Benoît-Moreau & Larceneux, 2023; Tariq, Reis & Mubarik, 2024; Zhang, Sun & Li, 2023). This perception creates a significant barrier to trust and loyalty. Research demonstrates that consumers increasingly scrutinise environmental claims, and any discrepancy between a brand’s messaging and its actual practices—such as using minimal recycled content while highlighting sustainability—triggers scepticism. This scepticism damages brand credibility and actively erodes loyalty, as consumers feel misled by a brand attempting to exploit their environmental concerns (Parguel, Benoît-Moreau & Larceneux, 2023; Tariq, Reis & Mubarik, 2024; Nyilasy, Gangadharbatla & Paladino, 2014).
Recent empirical studies provide nuanced insights into the sustainable packaging and brand loyalty dynamic. Gittings, Menvielle and Mayer (2022) investigated the role of packaging sustainability within the luxury fashion sector, employing a mixed-methodology approach that combined consumer surveys with expert interviews. Their findings indicated that for luxury consumers, sustainable packaging enhanced perceived brand value and ethical stature, which positively influenced repurchase intentions. The study concluded that sustainability acts as a complementary value driver in high-involvement purchases. However, their research concentrated exclusively on the luxury segment, which possesses unique consumer motivations and price elasticities, potentially limiting the generalisability of findings to mass-market fast-moving consumer goods. In a broader context, Kumar, Singh and Rahman (2023) explored the mediating role of brand trust in the Indian consumer market, using structural equation modelling on survey data. They established that sustainable packaging initiatives significantly improved brand trust, which subsequently acted as a full mediator for brand loyalty. Their conclusion emphasised trust as the critical pathway, yet the study’s geographical focus on a single developing economy may not capture cultural variations in environmental attitudes prevalent in global markets. Lee, Park and Oh (2024) adopted a different lens, employing an experimental design to test the impact of specific packaging attributes like biodegradability and refillability on consumer loyalty across generations. Their work revealed that younger generations exhibited stronger loyalty responses to technical innovations like refill systems, whereas older demographics valued clear, certified labels on compostable materials. They concluded that a one-size-fits-all packaging strategy is ineffective, but their experimental setting may oversimplify the complex in-store decision-making environment where multiple factors compete for consumer attention.
This article will differentiate itself from the existing empirical work by addressing specific gaps. The investigation will adopt a cross-generational and cross-category comparative analysis within a single developed market, contrasting fast-moving consumer goods with durable electronics. This approach moves beyond single-sector or single-generation studies to identify whether the mechanisms linking sustainable packaging to loyalty differ fundamentally between product types and age cohorts under similar market conditions. Furthermore, the research will specifically isolate and measure the moderating effect of perceived greenwashing, testing its power to negate positive loyalty outcomes even when other mediators like trust are present. This provides a more contingency-based model that accounts for consumer scepticism as a critical boundary condition, offering practical insights for brands seeking to avoid reputational damage while implementing packaging changes.
3. Methodology
This study employed a quantitative, survey-based research design to investigate the relationship between sustainable packaging and brand loyalty. The target population consisted of adult consumers in a major urban area of a developed economy, selected for their exposure to diverse retail environments and sustainability initiatives.
Given the impracticality of accessing a complete population frame of all consumers, a purposive sampling approach was adopted to recruit respondents who were recent purchasers of fast-moving consumer goods (FMCG) or consumer electronics. Participants were recruited through an online panel service, with screening to ensure diversity across age and income groups. While the study aimed for random selection within these segments, the final sample of 100 respondents effectively represents a convenience sample with purposive targeting, acknowledging the limitations in generalizability.
Data Collection and Analysis
Primary data was collected via a structured self-administered questionnaire. Data analysis was conducted using Ordinary Least Squares (OLS) regression, with the following model specification:
BL = β₀ + β₁(SPP) + β₂(SPE) + β₃(CE) + β₄(Age) + β₅(Inc) + β₆(Freq) + ε			(1)
Where: 
BL = Brand Loyalty (measured via repurchase intent and advocacy),
SPP = Sustainable Packaging Perception (quality/effectiveness),
SPE = Sustainable Packaging Environmental Appeal,
CE = Consumer Environmental Consciousness.
Control variables: Age, Annual Income Level, and Category Purchase Frequency.
To isolate the core relationships, three key consumer characteristics were included as control variables: Age = Respondent's age group, Inc = Annual income level, and Freq = Category purchase frequency. Here, β₀ = intercept, and ε = error term. To validate the findings and ensure robustness, reliability was assessed using Cronbach’s Alpha, while multicollinearity was checked via Variance Inflation Factor (VIF). Given potential violations of classical linear regression assumptions, robust regression (using Huber-White standard errors) was employed to control for heteroskedasticity and non-normality. This approach aligns with Wooldridge (2016), who notes that robust inference techniques can make formal testing for heteroskedasticity and normality less critical when the goal is coefficient estimation. 
Reliability was assessed using Cronbach’s Alpha, and multicollinearity was checked via Variance Inflation Factor (VIF). Robust regression techniques (Huber-White standard errors) were used to control for potential heteroskedasticity. The study adhered to ethical principles including informed consent, anonymity, and use of data for academic purposes only.
4. Results & Discussions
Table 1 (Descriptive Statistics) reveals a generally positive disposition among the sampled consumers. The mean scores for Brand Loyalty (4.02), Sustainable Packaging Perception (4.15), and Sustainable Packaging Environmental Appeal (3.81) all lean towards the upper end of the 1-5 scale, suggesting the sample recognises and values sustainable packaging. Consumer Environmental Consciousness, while positive (3.51), is the lowest among the core variables, hinting that not all loyalty drivers may be purely eco-centric.






Table 1: Descriptive Statistics 
	Variable
	 Obs
	 Mean
	 Std. Dev.
	 Min
	 Max

	 Brand Loyalty
	100
	4.02
	.91
	1
	5

	 Sustainable Packaging E.
	100
	3.81
	.873
	1
	5

	 Sustainable Packaging P.
	100
	4.15
	.809
	1
	5

	 Consumer Environmental C.
	100
	3.51
	.959
	1
	5

	 Age
	100
	3.8
	.816
	1
	5

	 Annual Income Level
	100
	3.58
	.945
	1
	5

	 Category Purchase 
	100
	3.48
	1.56
	1
	5

	Source: Author (2026)


Table 2 (Pairwise Correlations) shows two critical insights. First, the moderate, positive correlation (0.413) between the two sustainable packaging variables (E and P) confirms they are related but distinct constructs, which is methodologically sound. Second, the strong correlation between Age and Annual Income (0.584) warrants attention for potential multicollinearity, a concern subsequently addressed.
Table 2: Pairwise Correlations 
	Variables
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	(1)  Sustainable Packaging E.
	1.000
	
	
	
	
	

	(2)  Sustainable Packaging P.
	0.413
	1.000
	
	
	
	

	(3)  Consumer Environmental C.
	0.238
	0.148
	1.000
	
	
	

	(4) Age
	0.031
	0.306
	0.209
	1.000
	
	

	(5) Annual Income
	0.025
	-0.036
	0.283
	0.584
	1.000
	

	(6) Category Purchase
	-0.036
	-0.026
	-0.125
	0.044
	0.042
	1.000

	Source: Author (2026)



Table 3 (Reliability Test) presents a striking feature: a scale reliability coefficient (Cronbach’s Alpha) of 0.5395, which is below the conventional threshold of 0.7. This indicates only moderate internal consistency among the seven scale items, suggesting the measurement instrument may benefit from refinement in future research.
Table 3: Reliability Test
	Test scale = mean(unstandardized items)
Reversed item:  categorypurchasefrequency
Average interitem covariance:      .146556
Number of items in the scale:            7
Scale reliability coefficient:      0.5395


Source: Author (2026)
Table 4 (Linear Regression) provides the core findings. The model is statistically significant overall (Prob > F = 0.000). Crucially, all three key independent variables—Sustainable Packaging Environmental Appeal (β=.376, p=.001), Sustainable Packaging Perception (β=.257, p=.048), and Consumer Environmental Consciousness (β=.241, p=.004)—are positive and statistically significant predictors of Brand Loyalty. The control variables (Age, Income, Purchase Frequency) are not significant. The R-squared of 0.407 indicates the model explains a substantial 40.7% of the variance in Brand Loyalty.

Table 4: Linear regression 
	 Brand loyalty
	 Coef.
	 St.Err.
	 t-value
	 p-value
	 [95% Conf
	 Interval]
	 Sig

	Sustainable Packaging(E) 
	.376
	.107
	3.51
	.001
	.163
	.589
	***

	Sustainable Packaging(P)
	.257
	.128
	2.00
	.048
	.002
	.511
	**

	Consumer Environmental 
	.241
	.08
	2.99
	.004
	.081
	.401
	***

	Age
	.128
	.123
	1.04
	.301
	-.116
	.372
	

	Annual Income
	-.05
	.119
	-0.42
	.675
	-.285
	.186
	

	Category Purchase
	.057
	.043
	1.33
	.188
	-.028
	.142
	

	Constant
	.172
	.688
	0.25
	.803
	-1.195
	1.538
	

	

	Mean dependent var
	4.020
	SD dependent var 
	0.910

	R-squared 
	0.407
	Number of obs  
	100

	F-test  
	10.214
	Prob > F 
	0.000

	Akaike crit. (AIC)
	225.598
	Bayesian crit. (BIC)
	243.834

	*** p<.01, ** p<.05, * p<.1

	Source: Author (2026)


Table 5 (Variance Inflation Factor - VIF) robustly alleviates the multicollinearity concern raised by Table 2. With all VIF values well below the conservative threshold of 5 (mean VIF=1.439), we can confidently conclude that multicollinearity does not distort the regression estimates in Table 4.
Table 5: Variance inflation factor 
	  
	  VIF
	  1/VIF

	 Age
	1.873
	.534

	 Annual Income Level
	1.763
	.567

	Sustainable Packaging(E)
	1.493
	.67

	 Sustainable Packaging(P)
	1.294
	.773

	 Consumer Environmental
	1.184
	.845

	 Category Purchase
	1.024
	.977

	 Mean VIF
	1.439
	.


Source: Author (2026)
The findings strongly affirm the central hypothesis: sustainable packaging significantly enhances brand loyalty. This aligns with seminal works like Luchs et al. (2010), who posit that product sustainability can be a key attribute driving consumer preference, and with Magnier and Schoormans (2015), who found eco-friendly packaging positively influences perceived product quality and brand attitude.
However, this study introduces a more nuanced, two-dimensional understanding of sustainable packaging's role. While prior research often treated it as a monolithic construct, our results distinguish between its Environmental Appeal (SPE) and its Perception of quality/effectiveness (SPP). The stronger coefficient for SPE suggests that, for this sample, the ethical and environmental signalling of the packaging is a more potent driver of loyalty than its functional perception. This adds a critical layer to the discourse, indicating that brands must excel in communicating authentic environmental benefits, not just ensuring the packaging is practical.
A notable disparity emerges regarding the role of Consumer Environmental Consciousness (CEC). Unlike some studies (Gleim et al., 2013) that find CEC to be a dominant, overriding factor, here its effect, while significant, is slightly less powerful than that of SPE. This implies that sustainable packaging can foster loyalty even among consumers whose general environmental consciousness is not exceptionally high, by making a tangible, visible sustainability effort at the point of interaction.
Furthermore, the non-significance of demographic controls (Age, Income) contrasts with research suggesting these are key moderators. This study's findings propose that in the context of sustainable packaging, the direct attributes of the packaging itself and the consumer's specific environmental values may be more immediate determinants of loyalty than broad demographic categories.
5. Conclusion
Summary of Findings: This study conclusively demonstrates that sustainable packaging is a significant driver of brand loyalty, primarily through its environmental appeal and, to a lesser extent, its perceived quality. Consumer environmental consciousness also plays a contributory role. The model effectively explains a substantial portion of loyalty variance, with no issues of multicollinearity.
Limitations: The study is constrained by a relatively small sample size (N=100) and a moderate scale reliability score (α=0.5395), which may affect generalisability and measurement precision. The use of a cross-sectional design also limits the ability to infer causality over time.
Recommendations: Brands should invest in and prominently communicate the authentic environmental credentials of their packaging, as this is the strongest loyalty driver identified. Functional quality remains important but should not overshadow the environmental narrative.
Suggestions for Future Studies: Future research should utilise a larger, more diverse sample and refine the measurement scales for higher reliability. Longitudinal studies could track how loyalty evolves with sustained sustainable packaging use. Exploring industry-specific differences (e.g., FMCG vs. luxury goods) and the moderating role of brand trust would be valuable extensions.

Consent : The study adhered to key ethical principles, including informed consent, anonymity of respondents, and the use of data solely for academic purposes.
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