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Abstract. In recent years, the "dual‑carbon" goal has driven the global 
upgrade of sustainable consumption. Eco‑friendly packaging has becom e a 
key differentiator for FMCG enterprises. However, consumer acceptance 
varies, and companies face a dilemma of imbalance between investment in 
green design and consumption conversion. Existing studies mostly discuss 
the impact of sustainable product design or green marketing separately, 
lacking a systematic integration of the synergistic effects and moderating 
mechanisms in the context of eco‑friendly packaging. This study adopts a 
systematic literature review. Based on the Theory of Planned Behavior (TPB) 
and Design for Sustainable Behavior (DfSB), it summarizes evidence 
showing that packaging design attributes can encourage pro‑environm ental 
behavior by shaping consumers’ perceived value, while green marketing 
strategies mainly work by strengthening trust and attitudes. When design 
and marketing are combined, factors such as subjective norms, perceived 
behavioral control, and environmental consciousness significantly change 
the strength of these paths. The study concludes that the successful 
commercialization of eco‑friendly packaging requires close coordination 
between design and marketing, as well as differentiated strategies for 
consumer groups with high and low environmental consciousness, in order 
to promote the implementation of sustainable consumption under the 
dual‑carbon goals. 

1 Introduction 
This study examines sustainable consumption under China's "dual-carbon" goals. In recent 
years, eco-friendly packaging has become a key competitive tool for companies in fast-
moving consumer goods and fresh food industries as the main carrier of sustainable products. 
However, consumer acceptance varies widely, leaving firms facing an imbalance between 
high environmental design costs and low purchase conversion rates. At the same time, 
existing research mostly examines sustainable product design or green marketing separately. 
There is a lack of systematic analysis of their combined effects and moderating mechanisms 
specifically in the eco-packaging context. Consumer behavior pathways remain fragmented, 
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creating clear gaps in both theoretical integration and practical guidance. Therefore, this 
study deepens understanding of the individual roles, synergies, and moderating mechanisms 
of sustainable product design and green marketing in eco-packaging scenarios. It also 
provides decision-making references for companies to optimize product design and 
marketing strategies under dual-carbon pressures and green transformation, offering 
important theoretical and practical significance. 

Building on this background, this study focuses on the core question: "How do sustainable 
product design and green marketing jointly influence consumer behavior through eco-
friendly packaging?" It addresses three specific research questions: (1) Through what 
pathways do eco-packaging design attributes affect purchase decisions? (2) How do green 
marketing strategies shape consumers' perceptions and acceptance of eco-packaging? (3) 
What synergistic effects and key moderating mechanisms exist between eco-packaging 
design and green marketing? 

To answer these questions, this study uses systematic literature review to screen and 
synthesize core domestic and international literature on eco-packaging design attributes, 
green marketing strategies, and their interactions. Drawing from findings of questionnaire 
surveys with SEM analysis, experimental studies, and bibliometric research, it examines how 
different design and marketing elements impact consumers' perceived value, trust, attitudes, 
and purchase intentions, while identifying key moderating variables such as subjective norms, 
perceived behavioral control, and environmental consciousness. Compared to single 
empirical studies, systematic literature review integrates fragmented findings on a larger 
scale, minimizes limitations from sample size and context, and supports building a more 
comprehensive theoretical framework. 

The ultimate goal of this study is to construct an integrated framework of "sustainable 
product design attributes + green marketing strategies →  perceived value and trust → 
purchase decision-making," grounded in the Theory of Planned Behavior (TPB) and Design 
for Sustainable Behavior (DfSB). This framework systematically reveals the mediating and 
moderating mechanisms through which design and marketing influence consumer behavior. 
To achieve this, the study first reviews relevant theories and empirical evidence through 
systematic literature search and screening. It then analyzes design attributes, marketing 
strategies, and their synergies across three dimensions, and finally extracts strategic insights 
for business practice along with directions for future research. 

2 Thesis statement 
This study uses the Theory of Planned Behavior (TPB) as its core framework, supplemented 
by the Theory of Design for Sustainable Behavior (DfSB), and explains the synergistic 
influence mechanism between eco‑ friendly packaging design attributes and green marketing 
strategies on consumers. 

The primary theoretical foundation of this study is the Theory of Planned Behavior (TPB), 
which was suggested by Ajzen in 1991. TPB states that the three factors that define 
behavioral intention are attitude (AT), subjective norms (SN), and perceived behavioral 
control (PBC), and that intention and perception of behavioral control directly predict the 
actual behavior. TPP is extensively applied in the area of sustainable consumption to 
understand the transition of consumers from cognition to actual behavior. TPP applies in this 
research to describe the effect of the eco-packaging design features (material, structure, 
sensory features) and the green marketing strategies (advertisement, label, and price) on the 
purchase intention based on the perceived value, trust, and attitude. The current empirical 
studies have also expanded the TPB model. To illustrate the above, Dahhan and Arenkov 
confirm the impact of green advertising on purchase intention based on cognitive and 
affective response (CAR), consumer reactions to the company and its products (CR) and 
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ethical influence (EI) and find that the attitudes towards green products (ATGP) is the 
moderator of such relationships, with SN and PBC moderating the relationships positively 
[1]. Kautish et al. go further to propose an extension of TPB by demonstrating how the effects 
of perceived consumer effectiveness (PCE) and willingness to be environmentally friendly 
(WEF) on the green purchasing behaviour are moderated by the presence of environmental 
consciousness (EC) and recycling intention (RI) [2]. These extensions give a sound 
foundation to this work to analyze the functions of environmental consciousness, 
environmental knowledge, environmental concern, and other moderating factors. 

The supplementary theory applicable in this study is the Design for Sustainable Behavior 
(DfSB) theory, which was put forward by Bhamra et al. DfSB outlines the potential to attain 
sustainable behavior by directing product design in an embedding mechanism [3]. According 
to the theory, the three design strategies that can transform the consumption habits of users 
include functional constraints, real-time feedback, and information transmission. When 
applied to eco-friendly packaging, DfSB is especially helpful when one explains how the 
structural (modularity, easy-to-open seals) and sensory (easy visual design and comfortable 
touch) features can make the usage less expensive, enhance the emotional bond, and imprint 
the pro-environmental behavior. This will assist in enhancing the long-term acceptance of 
sustainable products by consumers as well as their readiness to consume them. DfSB is an 
effective approach to TPB when it comes to the limitations of the latter and its inability to 
describe the direct effects of the features of physical products on behavior. 

The existing literature primarily applies TPB or its variations to the individual impact of 
the packaging design or green marketing. Nonetheless, there is no systematic empirical 
evidence concerning the interaction of design attributes and marketing strategies in the 
context of eco-friendly packaging, especially the interaction between sensory design and 
green marketing communication, as well as moderating factors of subjective norms (SN), 
perceived behavioural control (PBC), environmental consciousness (EC) and environmental 
knowledge, which remains inadequate. To address this theoretical gap, this paper adopts TPB 
as the main theoretical framework with the support of DfSB design embeddings mechanism 
and green marketing interactions. It creates a full chain of design attributes + green marketing 
- enhanced perceived value and trust - purchase behaviour, and investigates the effect of 
moderating mechanisms that are involved. This gives a holistic view of sustainable 
consumption behaviour in several aspects. 

3 Discussion 

3.1 The impact path of eco-friendly packaging design on consumers’ 
purchasing decisions 

Existing research shows that eco-friendly packaging design attributes do not influence 
consumers independently. Instead, they work through a chain pathway of "perceived value 
construction → trust and attitude formation → purchase decision," which different design 
dimensions have different mechanisms and boundary conditions.  

In the case of material properties, eco-friendly packaging establishes consumer 
perception first on the perception of environmental friendliness, and health and safety. Jerzyk 
has conducted a survey of 161 Polish and French college students, and discovered that the 
most significant characteristics that were of concern to consumers include: Recyclability 
(mean = 4.36), health safety (mean = 4.27) [4]. This brings out the threshold role of materials 
in creating basic trust. Duarte et al. also demonstrated that, compared with traditional plastic 
packaging, degradable materials greatly increase purchase willingness. But at a certain point, 
the price premiums become too high, and therefore this benefit is lost. This implies that the 
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environmental benefits of the material nature should be in line with the cost perceptions to 
translate into real purchase behaviour [5]. In general, it is the beauty of the material qualities 
that both fulfil the expectations of environmental safety and economic reasonableness, with 
different markets and consumer groups attaching potentially different importance to the 
aspects of reusability and health safety. 

At the structural attributes level, the design secret lies in the need to have environmental 
protection without the loss of functionality and the demand for continuous purchases by 
reducing the use costs. Bhamra et al. observed the usage of home refrigerators and used 
interviews to identify that modular and space-optimised interior structures can decrease food 
waste by approximately 40% and the amount of energy used to open doors by 25%. This 
shows that structural optimization can "embed" pro-environmental behaviors more 
conveniently, thus improving consumers' long-term purchase willingness [3]. Luo et al.'s 
review points out that for fast-moving consumer goods, structural features like "easy-to-open 
and reusable sealing" are major advantages for eco-friendly packaging. Their impact 
coefficient on purchase decisions is significantly higher than simple appearance design [6]. 
Together, these findings demonstrate that structural attributes address consumers' concerns 
about durability and convenience in eco-packaging by enhancing user experience and 
reducing functional costs, which echoes Jerzyk's "quality bottom line." 

At the level of sensory attributes, visual and tactile design mainly promotes selection by 
strengthening emotional identity and self-image. According to the literature analysis by Luo 
et al., vision and touch are among the hotspots of sensory sustainable design, as most of the 
literature is relevant, and the synergy of the two sensory modalities holds higher effectiveness 
in comparison to the use of single sensory modalities, particularly in young consumers [6]. 
Jerzyk discovered that conscientious consumers are inclined to eco-friendly packaging, 
which has a simple appearance, and excessively rich appearance faults their beliefs in 
environmental qualities [4]. These findings reveal that sensory design must give out distinct 
signals brought about by the environment by way of simple vision + comfortable feel to make 
eco-packaging less bizarre and risky in perception. It should also align with the target group 
tastes (such as Generation Z), to aesthetics and experience, to complete the emotional 
transition to no longer just being aware of the importance of environmental protection, but 
willing to spend money on it. 

3.2 Analysis of the role of green marketing strategy on consumers’ acceptance 
of environmentally friendly packaging 

The available literature tends to lean towards the direction of information transmission → 
value recognition → attitude and behavior change as the path in which the green marketing 
strategies influence consumer acceptance of eco-friendly packaging. Among them, 
credibility of promotional communication, the power of ecological labelling, and the fairness 
of pricing policies are the main criteria of the strategy's effectiveness. 

Regarding promotional communication, the transparency of information of high quality 
is needed to enhance the acceptance of eco-friendly packaging. Empirical research by Correia 
et al. (690 Portuguese consumers) indicates a strong positive relationship between the 
(corporate) green marketing communication paid and the green purchasing behaviour 
(R2=0.45). Particularly, consumers are concerned about product environmental 
characteristics and production processes revealed to the consumers by the company. Quite to 
the contrary, a perception of communication as deceptive advertising (greenwashing) will 
lead to a general mistrust of labels and certifications on the part of the consumer, which will 
decrease the willingness to buy green products [7]. The study of food enterprises by Lim et 
al. reported that green purchasing behaviours are mainly influenced by the awareness and 
attitude of consumers on green marketing [8]. Among them, companies will be able to 
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increase the value recognition and pro-environmental preferences of consumers by informing 
them about the environmental issues in a clear and specific manner. Based on these two 
studies, it may be observed that, the promotional strategy is not so much about the degree of 
greenness of the slogan but about whether the information is particular, verifiable and aligned 
with the popular channels and issues of the target market. 

In the case of an ecological labelling strategy, labels can be considered as the information 
vehicles and bridges of trust. The analysis of the structural equation model of Shabbir et al. 
demonstrates that ecological certification labels positively influence the beliefs of consumers 
regarding the environment (path coefficient = 0.35). The labels that deliver precise, readable, 
and authoritative information to consumers are of high value, especially to consumers who 
build trust in eco-friendly packaging and enhance acceptance [9]. Jerzyk discovered that 
more than half of consumers left eco-friendly packaging items because they had labels that 
were confusing and unclear, but they accepted them much better when packaging with visible 
labels on the recyclability rates, degradation periods and other facts [4]. This implies that 
ecological labels need to fulfil the requirements of being understandable and credible 
simultaneously, and the degree of the relative sensitivity of consumers to power and 
readability is relative to different markets.  

In the case of pricing strategy, green packaging usually comes with a premium. The trick 
is to position the extra cost as an investment that is worthwhile. According to the research of 
Machova, there are consumers who are ready to pay a limited premium on the products which 
are packaged in eco-friendly packaging, though the premium has to remain within an 
acceptable range. Where companies articulate the use of premiums, price elasticity reduces 
[10]. It also records the apparent intergenerational variation in premium acceptance, with 
Generation Z being more tolerant of the environmental premium in comparison to older 
generations [10]. Regarding an integrated approach, the concept of pricing strategy is not 
only about revenues but also about value communication. Its performance is moderated by 
environmental consciousness and generational attributes, where environmentally conscious 
young people would be most receptive to acceptable premiums and form consistent tastes. 

3.3 The synergy effect and adjustment mechanism of eco-friendly packaging 
design and green marketing strategy 

The current studies identify the direction of the synergy between the packaging design 
features and the green marketing strategies as the path design cues + marketing 
communication → enhanced perceived value and trust → improved purchase behavior. This 
process is greatly moderated by the subjective norms, perceived behavioral control, 
environmental knowledge, awareness, and recycling intentions, and consumer characteristics 
define the strength of synergy and efficiency of conversion. 

To achieve synergies in action, the packaging design and green marketing do not interact 
in a mutual manner, but they collaborate in a complementary fashion. According to the TPB-
based study by Xia, sustainable packaging has important synergies with green advertising 
when real features (recyclable materials, modular structure) coincide with the assertions of 
the ad, which increases trust, attitudes, and green purchase intent [11]. This is in line with the 
findings of Jerzyk and Luo et al.: sensory design comprising simple vision and comfortable 
touch, plus particular emission data and authoritative eco-labels, minimizes unfamiliarity, 
whereas material health/safety and structural convenience generate a stronger corporate trust, 
more successful than individual dimensions [4, 6]. The study on publicity conducted by 
Correia and Lim et al. validates that the process of social media-mediated disclosure of 
material sources and use also prevents the perception of greenwashing, as well as only fulfils 
the value-behavior loop when supported by a practical structure design (easy-open seals) [7, 
8]. 
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The level of the adjustment mechanism, which is very associated with the characteristics 
of individual consumers, is mostly in the moderating effects of subjective norms (SN), 
perceived behavioural control (PBC), environmental awareness and recycling intention. 
Dahhan et al. employed a structural equation model and discovered that SN and PBC have a 
moderating positive effect on the influence of the various dimensions of green advertising 
(CAR, CR, EI) on purchase intention. The strength of this path is greatly enhanced in the 
case of consumer groups which are characterized by high SN (people around me support 
environmental protection) and PBC (I have channels/ability to buy) [1]. Li et al also 
discovered that the environmental knowledge mediates between the presence of green 
advertising and purchase intention, with a moderating effect of consumer innovativeness. 
High-knowledge + high-innovativeness, the individuals are more affected by the eco-labels 
and brand image, which can easily convince an individual by the combined scheme of 
degradable materials + authoritative labels from the Gen Z generation, who know more about 
environmental protection and love to experiment [12]. Using a long-term TPB framework, 
Kautish et al. confirmed that the effect of perceived consumer effectiveness (PCE, which is 
associated with material properties) and willingness to protect the environment (WEF, which 
is associated with pricing recognition) on the actual green purchasing behaviour is 
significantly moderated by environmental concern (EC) and recycling intention (RI). This 
moderating effect is more effective in the consumer groups that have a high EC and a high 
RI, therefore, increasing the transformation of perceived effectiveness and environmental 
willingness into the actual green purchasing behaviour [2]. These moderating variables are 
congruent with the results of Jerzyk and Machova: the generational differences in the 
"recyclable weight" and the "premium tolerance" determine the conditions of the boundary 
of the synergy between young and highly environmentally conscious groups [4, 10]. 

In summary, the core of design and marketing synergy lies in "information consistency + 
trust superposition". By strengthening attitude mediation and moderating variables, it builds 
a complete chain from perception to behavior. Consumers with high SN, high PBC, high 
environmental knowledge, and high EC/RI are the optional target groups for synergy effects, 
while those with low awareness and low recycling intention require additional 
communication and intervention. This mechanism not only integrates the design path and the 
marketing path but also reveals the key conditions for the commercialization of eco-friendly 
packaging in the context of fast-moving consumer goods. 

4 Conclusion  
This study, within the context of eco-friendly packaging, reveals the independent paths, 
synergistic mechanisms, and moderating effects of sustainable product design attributes and 
green marketing strategies. This also constructs an integrated framework of "design + 
marketing → perceived value and trust → purchase decisions." The conclusion is that the 
commercial success of eco-friendly packaging requires deep synergy between design and 
marketing. Only with the support of physical convenience, psychological identity, and social 
norms can sustainable intentions into sustained actions. This research provides valuable 
insights for research on sustainable consumer behavior, primarily influencing theoretical 
integration and corporate practice. It suggests that companies should achieve a trinity of 
simple sensory design, functional structures, and eco-materials, plus truthful information 
disclosure, authoritative labels, premium narratives, and tiered strategies for different 
customer groups. Future research should prioritize cross-cultural empirical validation, field 
experiments to test causal strength, and longitudinal tracking of emerging markets and low-
awareness groups to enhance framework generalizability. 
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