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ABSTRACT

The two major obstacles facing contemporary society include unsustainable 
consumption behaviours and a mismatch between consumer values and their actions 
relative to environmental concerns. Designers have the potential to bridge this 
gap using sensory design, with its focus on product sensory characteristics, which 
influence the decisions consumers make. This research aims to examine how different 
sensory attributes (such as colour, texture, etc.) can encourage consumers to adopt 
more sustainable behaviours, and therefore help to address the under-explored role of 
such attributes in determining consumption patterns. The study used an experimental 
mixed-method approach. Participants (n = 30) evaluated six categories of different 
materials (six categories of either sustainably sourced or conventionally produced) as 
part of laboratory-controlled experiments. Each participant was asked to complete two 
rating task types for each category: structured, quantifiable ratings using the Likert 
scale, and qualitative ‘think-aloud’ tasks that elicited spontaneous verbalizations 
about their evaluations. The quantitative data were analysed by applying ANOVA and 
regression analyses to assess associations between sensory features of the materials 
being rated and the ratings given based on sustainability considerations. Qualitative 
data collected during this research were subjected to thematic analysis that aligned 
with behavioural components found in the COM-B model. The research outlines three 
objectives: develop a model integrating sensory design with behavioural insights, 
evaluate the impact of material attributes on perceptions of environmental value, 
and study user interactions with sustainable materials. The anticipated outcome is 
a framework that empowers designers to leverage sensory qualities to enhance the 
emotional connection to sustainable products, ultimately fostering more sustainable 
consumption cultures.

Keywords:  Sensory design, Sustainable consumption, Behavioural insights, Embodied 
cognition, Material perception

INTRODUCTION

In addition to unsustainable consumption behaviour, many societies are 
also struggling to connect their environmental values to those values. While 
increasing awareness of environmental issues (Hur & Sovacool, 2022) among 
consumers has resulted in an apparent disconnect between what consumers 
say (their values) and what they do (their consumption), designers play an 
important role in this connection process; design creates both physical artefacts 
and is a carrier of meaning and identity. A recent wave of breakthroughs in 
Behavioural science has identified how sensory properties of a product (colour, 
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texture) can influence a person’s decision-making (Ho & Chau, 2016), and 
thus potentially encourage more sustainable behaviours. While there are many 
examples of how design has influenced sustainable consumption behaviours 
using function and information, the sensory aspect of design is far less explored. 
This research is designed to help close this knowledge gap by combining the 
fields of sensory design (Trang, 2026), Behavioural science, and sustainability 
communications and exploring how the attributes of materials can be used to 
encourage sustainable behaviours (Karana, Pedgley & Rognoli, 2015).

One of the major concerns with the growing awareness of environmental 
issues and the subsequent ‘attitude-behaviour gap’ is that while many 
consumers claim to care about the environment and indicate this in surveys 
or focus groups, their purchasing decisions do not reflect this concern. Many 
previous eco-labelling initiatives were unable to overcome this challenge 
because they required consumers to actively engage in decision-making, 
whereas this research proposes that by incorporating sensory experiences 
(Cavallo, Vecchio & Del Giudice, 2024) into consumption, design may 
provide a means to reduce this attitude-behaviour gap. Currently available 
sustainable design frameworks frequently ignore the psychological factors 
involved in determining user experience, and therefore, this research aims 
to identify how the sensory aspects of materials (the way materials look, 
feel, etc.) can create an intuitive understanding of sustainability (Lofthouse 
& Prendeville, 2024) and compete with other products that appear more 
aesthetically pleasing.

The primary goals of this research are to develop a conceptual model that 
combines the principles of sensory design with Behavioural insights to facilitate 
sustainable consumption and to investigate how visual and tactile attributes 
(Bennett & Harper, 2025) of materials affect the perception of environmental 
value, to apply theoretical models of cognition to examine how engagement 
with sensory stimuli affects decision-making (Ho, 2014), and to perform 
studies of user interactions with sustainable materials. Ultimately, it is expected 
that the resulting framework enables designers to use sensory properties of 
materials to effectively convey sustainability, creating a greater emotional and 
experiential connection (Ho & Siu, 2012) for users to sustainable products and 
contributing to the development of more restorative consumption cultures.

THEORETICAL FRAMEWORK 

Sensory Design 

Sensory Design refers to the intentional manipulation of the visual and tactile 
aspects (i.e., colour, texture, reflectivity, etc.) of a product to create a desired 
experience or meaning. This concept views Material Perception as a mediator 
of both a product’s physical characteristics and the user’s environmental 
interpretation of the product. Therefore, what is perceived visually and 
tactually is one of the primary channels through which ‘natural,’ ‘waste’ 
or ‘care’ concepts are defined and communicated. Thus, Sensory Design is 
not a secondary aesthetic aspect; it is a primary vehicle of communication, 
miscommunication, and/or avoidance of Sustainability at the point of 
purchase/decision.
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Behavioural Insights 

The COM-B Model of Behavioural Change (Żemigala, 2025) provides the 
behavioural insight component of the study. The COM-B Model is based upon 
the principle that behaviour is the result of interaction among Capability, 
Opportunity, and Motivation. In the context of Sustainable Consumption, 
Sensory Cues represent part of the Opportunity Structure to make certain 
aspects of environmental quality more salient and accessible within the context 
of everyday consumer choices (Gunawardena & Perera, 2024). Sensory Cues 
can also enhance Psychological Capability to allow consumers to recognise 
and distinguish between Sustainable Options without reliance on Abstract 
Information. Sensory Attributes provide the Motivational Trigger that elicits 
Affective Responses such as Comfort, Authenticity, Perceived Prestige, etc. 
that can either support or diminish Pro-Environmental Intentions.

Embodied Cognition 

A further theoretical strand of the framework is embodied cognition, which 
states that cognition is based on sensorimotor engagement with materials and 
environments rather than being abstract or symbolic. From this perspective, 
sensory engagement (Fenko, Brancatisano & Pohlmeyer, 2024) and bodily 
experience provide critical pathways to implicit environmental meaning and 
attachment. For example, how a material resists touch, reflects light, or sits in 
one’s hand can serve as a basis for ideas of durability, care, and responsibility. 
Finally, the framework incorporates the theoretical foundations of affective 
forecasting in sustainable consumption, which investigates how anticipated 
emotions (particularly pride and guilt) guide green purchasing decisions. 
Sensory cues can facilitate affective forecasts by making the implications of a 
choice for the ‘future self’ more vivid, thus linking encounters with materials 
to anticipated moral emotions and subsequently to Behavioural outcomes 
(Bissing-Olson, Fielding & Iyer, 2017).

Figure 1: The synergy of sensory design and behavioural insights in sustainable 
consumption.
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RESEARCH METHODS

The investigation uses a combination of controlled material studies and 
user trials, combined with qualitative inquiry, to assess how characteristics 
of materials that are sensed create perceptions of value and desirability 
of environmental sustainability. The study’s methodology is based on the 
assumption that physical material qualities (e.g., colour, texture, reflectance 
and composition) do not simply convey functional information; they also 
serve as pre-cognitive cues that form users’ interpretations of sustainability, 
quality and emotional connection to a product. Through an experiment-based 
manipulation of sensory aspects of the materials, along with the in-depth 
assessment of participants’ experiences with the materials, the methodology is 
designed to demonstrate both empirically quantifiable patterns of judgments 
and the complex, embodied meanings that lie beneath them.

Experimental Setup

Experimental Design The overall research design was divided into two 
sequential stages, which targeted to differing aspects of participants’ 
engagement with the material stimuli used as part of this study. Structured 
Material Evaluation (Phase 1): Participants individually viewed six different 
categories of the same six categories of material stimuli within controlled 
laboratory-like settings. Stimuli were selected from a systematically designed 
pool of stimuli that represented both sustainable and conventional materials; 
these are common in everyday products, with variations on the following 
sensory characteristics:

•	 Colour of surface finish: muted/natural tones or bright/saturated and 
glossy finishes

•	 Texture: fibre/rough textures or polished/smooth finishes
•	 Finish: dull/shiny
•	 Composition of material: composite made of recycled materials or virgin 

plastic

To minimise the influence of the brand and the formal aesthetics of the 
materials, the materials were displayed in standardised, anonymous formats (i.e., 
uniform tiles or simplified product prototypes), allowing participants to focus 
primarily on the sensory characteristics of the materials rather than product 
category cues. The initial stimulus set was iteratively improved during pilot trials 
to confirm that all variations in the materials were perceptually distinguishable 
and could plausibly occur within commercially viable design contexts.

Participants evaluated each of the structural components from which their 
prototype consisted by completing a series of seven-point Likert scale rating 
tasks (environmental friendliness/quality/aesthetics/durability/desire for 
daily use/pride/guilt). The order in which the participants rated the different 
materials was randomly assigned to eliminate the effect of serial position.

Free Manipulation and Experiential Data Collection: In addition to 
collecting the above data, in the second phase of the study, participants were 
given free access to some of their preferred materials; they could use them 
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in whatever way they wished and they articulated their thoughts as they 
went along through verbal reports (think aloud) and writing down what 
came into their minds. Participants’ views on how the materials felt, what 
they communicated regarding the environment, and how they envisioned 
themselves using/being associated with these materials for extended periods 
of time were explored during this phase.

Participants

Participants were recruited from adult consumers who indicated that they 
have some degree of concern for environmental issues, consistent with the 
study’s focus on the attitudinal-Behavioural gap in sustainable consumption. 
Participant recruitment was stratified according to age, gender and reported 
environmental commitment to enable an understanding of how sensory 
cues operate in varying motivational contexts, rather than only among 
highly motivated ‘green’ consumers. Baseline screening questionnaires were 
administered to collect information regarding participants’ environmental 
attitudes, their usual purchasing behaviour and familiarity with sustainable 
products to enable later analysis of how participants’ pre-existing attitudes 
and behaviours interact with their sensory responses to the materials. Data 
collection occured in laboratory-like environments in which each participant 
engaged with the material stimuli independently. Participants initially 
completed structured evaluation tasks assessing each material sample’s 
perceived environmental friendliness, overall quality, aesthetic appeal, 
expected durability and desired use in daily life products. The evaluations 
were completed using Likert scales to enable the statistical comparison of the 
evaluations across material conditions. To control for any potential ordering 
effects due to the sequence of the material presentations, the presentation 
order of the materials was randomised.

In a second stage, participants were permitted to manipulate a subset 
of selected materials in any manner they desired and to describe their 
spontaneous thoughts and feelings regarding the materials using think-aloud 
protocols and short written associations. The primary focus was on how the 
materials feel, what they appear to communicate about the environment and 
how participants envision using or living with the materials over time.

PARTICIPANTS

Across all thirty participants, materials made from recycled and bio-based 
materials that had matte finishes and slight texture were most commonly 
labelled as ‘natural’, ‘honest’ and ‘eco-friendly’ by the participants, and were 
generally associated with longer than average product life spans. Most of the 
participants described the materials as having a ‘solid’ or ‘dependable’ feel; 
additionally, many participants expressed a sense of pride in choosing these 
types of materials in a real purchasing situation. On the other hand, smooth 
and highly shiny virgin materials were generally associated with an image 
of being ‘high-end’ or ‘fashionable,’ but at the same time, the majority of 
participants stated that they believed these products were ‘less eco-friendly’ 
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or ‘wasteful’; a small number of participants even mentioned anticipating 
feeling somewhat guilty about buying them although they appeared visually 
pleasing. While a few participants characterised the rougher recycled materials 
as ‘unfinished’ or ‘low-end,’ this illustrates that, like the aesthetic, sensory cues 
may be interpreted by some consumers as indicating low-quality, especially 
when the imperfections are significant. The data presented here support the 
above-mentioned qualitative trends in the data set, in which recycled and 
bio-composite samples appear to have a greater perceived environmental 
benefit and anticipated pride than glossy virgin materials, and glossy virgin 
materials exhibit higher aesthetic ratings but also higher anticipated feelings 
of guilt for a subset of the participants.

RESEARCH DESIGN

COM-B Mapping 

Using the COM-B Model of Behaviour Change as a conceptual framework to 
study the role of sensory elements in enhancing sustainability related decisions 
making, this research examined whether sensory features increase people’s 
ability to recognize environmental indicators (psychological capability), make 
sustainable choices easier (opportunity), and create motivation for sustainable 
choice through the creation of positive associations. The researchers also 
studied how sensory-affective experiences influence participants’ affective 
forecasting about the emotions they expect will occur after selecting a 
product (satisfaction or guilt).

Statistical Methods Used to Analyse Quantitative Data

To analyse quantitative data gathered using Likert scale ratings, the researcher 
used a two-step process. Step 1 involved conducting an ANOVA test to 
determine if there are differences in environmental-friendliness, quality, 
attractiveness, durability, desirability, anticipated pride, and anticipated 
guilt between different combinations of materials. This step identified which 
combination(s) of materials resulted in statistically significant differences 
in participant ratings. Step 2 involved using a multiple-regression model to 
calculate the degree to which individual sensory attributes (surface colour, 
texture, and reflectivity) contribute to sustainability based upon participant 
ratings. Additionally, interaction-terms between sensory attributes (i.e., 
matte finish x recycled content) were added to the model to assess possible 
synergy when evaluating the relationship between sustainability and sensory-
based inferences. Before collecting all of the data required for this project, 
pilot-testing was completed to evaluate the reliability of survey instruments. 
Triangulating quantitative results with qualitative results was performed to 
further establish the validity of conclusions.

Thematic Coding for Qualitative Data

Data from the Think-Aloud Protocols and Written Associations were 
analysed using a structured thematic coding method. Transcripts and written 
comments were initially reviewed separately, then coded using open-coding. 
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Next, codes were sorted into themes that described the most common sensory 
(e.g., ‘naturally feeling,’ ‘looks high-quality’) and emotional (e.g., ‘pride,’ 
‘guilty,’ ‘genuine’) responses and behavioural intentions (e.g., ‘likely to buy’, 
‘perceived value’). Finally, higher-level themes were connected to the three 
COM-B components -- Capability, Opportunity, and Motivation (Folds et al. 
2008), providing an empirical basis for understanding how sensory aspects 
of products can encourage behaviour consistent with sustainability values. 
All coding procedures followed established standards for rigor, including 
reviewing coding for consistency and selecting representative quotes to 
support each theme in the findings.

Ethically, the researcher has taken measures to ensure participant 
anonymity and has aligned the study design to meet the goal of sustainable 
consumption. As a result of this alignment, the design of the study is intended 
to promote design practices that support conscious consumption versus 
contributing to increased overall consumption.

Figure 2: Average ratings per material. 

Figure 3: Distribution of perceived environmental friendliness by material.
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Figure 4: Correlation matrix of sensory and emotional ratings.

Figure 5: Average ratings by material origin.

Figure 6: Perceived environmental friendliness by participant environmental attitude.
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FINGINGS

The analysis of the participant data indicated that the sensory properties of 
the materials affected how participants viewed the environmental value and 
quality and desirability of the materials. All six material conditions and thirty 
participant combinations showed that all recycled and bio-composite samples 
with matte finishes, regardless of surface roughness, obtained higher ratings of 
perceived environmental friendliness than virgin plastic samples with glossy 
surfaces. The results demonstrated that participants made strong inferences 
regarding sustainability based upon surface cues and labelling that referenced 
recycled or bio-based composition, without reference to branding or information. 
Furthermore, although perceived environmental value was not entirely congruent 
with other evaluative dimensions, it is clear that designers must navigate trade-
offs between sustainability signalling and other material properties.

Quality and durability judgments had more complex relationships 
to sensory features. Although most of the recycled and bio-composite 
materials received moderate quality ratings, there were instances where 
specific combinations of rough texture and matte finish resulted in mixed 
responses from participants; specifically, some participants rated them as 
‘robust’ and ‘solid’, whereas others interpreted similar cues as ‘unfinished,’ 
or ‘cheap’. Smooth, glossy surfaces received lower durability ratings than 
rough surfaces, suggesting that tactile attributes can be used as anchors for 
participants’ expectations for product longevity and resiliency. However, 
quality judgments were less strongly correlated to composition labels than to 
the felt and seen integrity of the surface, suggesting that sensory experience 
can partially mitigate, or otherwise complicate, abstract notions of what 
constitutes a ‘high-quality’ sustainable material.

Participants demonstrated a predictable yet behaviourally significant 
bias toward gloss and smoothness in aesthetic evaluations. Most of the 
virgin materials with glossy, smooth surfaces had higher aesthetic appeal 
ratings than matte, rough surfaces, despite having lower perceived 
environmental friendliness ratings. This aesthetic advantage translated into 
elevated desirability ratings for some of the glossy options, illustrating the 
role that hedonic consideration plays in influencing material preference. 
However, some recycled and bio-composite samples achieved comparable 
desirability ratings to virgin materials when their matte or slightly textured 
surfaces were perceived as ‘natural’ or ‘authentic.’ Therefore, it appears 
that well-crafted sensory profiles can balance both aesthetic pleasure and 
sustainability cues.

The affective measures of anticipated pride and guilt provide insight 
into how these sensory judgments may relate to Behavioural influences. 
Materials that were perceived to have greater environmental friendliness 
elicited higher anticipated pride ratings, suggesting that participants expect 
to feel positive self-worth if they select such options. Conversely, materials 
that had lower perceived environmental value elicited higher anticipated 
guilt ratings among a subset of participants, especially when these options 
were also perceived as being aesthetically appealing, representing an 
internal conflict between hedonic appeal and moral concerns. It is also 
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worth noting that there were instances where high desirability ratings 
co-occurred with elevated anticipated guilt ratings, indicating that sensory 
design alone did not resolve all value conflicts but can highlight them in 
emotionally relevant ways.

Together, the findings suggest that sensory cues function at the nexus of 
cognitive, affective, and embodied processes, thus providing support for 
the theoretical proposition that material perception can facilitate bridging 
the attitude-behaviour gap in sustainable consumption. Additionally, the 
use of recycled and bio-based materials with intentionally designed matte 
and tactile features has the potential to convey environmental value while 
still enabling participants to perceive quality and desirability, ultimately 
increasing the likelihood of pride-based motivation for sustainable 
choices. In addition, the constant consumer preference for smooth, shiny 
virgin materials, along with the resulting patterns of expected guilt, 
demonstrates the need for design methods that not only communicate 
sustainability but also redefine what is considered attractive and desired 
in sustainable products.

DISCUSSION AND RESULTS

Data collected from all participants demonstrated that physical properties 
significantly affect judgments relating to environmental friendliness, 
perceived quality, and aesthetic appeal. Compared to glossy virgin plastics, 
recycled and bio-based materials with dull finishes were rated higher for 
environmental friendliness, further indicating that dullness and visible 
authenticity of a surface are perceived as indicators of reduced environmental 
impact. Nevertheless, there existed some variability amongst participants 
as some felt that dull surfaces conveyed a “less expensive” or “cheap” 
experience, indicating that different participants have varied experiences and 
interpretations based upon their past experiences.

Judgments regarding perceived quality and durability were influenced 
by various aspects of the sensory experience. Several participants judged 
recycled and bio-based materials as both environmentally friendly and 
durable; however, rough texture led to varying results among participants, 
with some believing roughness indicates durability (strength), while others 
believed it indicated poor finishing. Participants who experienced materials 
with a balance of tactile mass and a non-flaking surface consistently rated 
these materials as having the highest levels of durability. Glossy virgin 
materials had minimal quality losses, and many participants viewed them 
as being well-finished; however, this does not mean that positive quality 
ratings directly correlate with high environmental ratings. This demonstrates 
that quality judgments can be separate from evaluations of sustainability 
and therefore designers must consider multiple sensory dimensions without 
assuming eco-friendliness is equivalent to quality.

Participants tended to prefer smooth, glossy materials, especially those 
made from virgin materials, due to cultural associations that link shine and 
smoothness with premium classification. Some recycled and bio-based samples 
received comparable or superior aesthetic ratings when participants perceived 
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the sample as “natural, “ or “handmade, “ thereby re-interpreting dull finishes 
as stylistic choices that are intentionally related to sustainable design aesthetics. 
The strong desire for glossy virgin materials continued, even though they were 
evaluated as less environmentally-friendly than other alternatives, and several 
sustainable options achieved similar levels of desirability when they effectively 
combined environmental signalling with cohesive aesthetics.

Using affective measures, the study found that materials that were 
evaluated as environmentally friendly evoked greater anticipated pride 
among participants, specifically for recycled or bio-based materials that 
reflected an “eco-aesthetic” of muted colours and matte textures. Conversely, 
materials that were evaluated as less environmentally friendly resulted in 
greater anticipated guilt among environmentally conscious participants. 
Anticipated guilt in combination with high desirability indicated a conflict 
between the aesthetic appeal and moral accountability of consumers.

The overall findings indicate that sensory design can have an effect on the 
attitude-behaviour gap in sustainable consumption. First, specific material 
combinations can signal environmental value and preserve the perception 
of quality and aesthetic appeal, and as such generate anticipated pride and 
desirability at the time of purchase. Second, aesthetic benefits that exist with 
non-sustainable sensory profiles lead to feelings of guilt among consumers, 
demonstrating that sensory cues may not be sufficient to fully alter long-
standing value hierarchies favouring traditional product appearances. Therefore, 
sustainable design practice should focus on establishing and refining sensory 
representations of matte, textured and visibly authentic materials as desirable in 
daily consumption.

CONCLUSION

The results from analysing what participants said show that people’s sense 
of environmental-friendliness is significantly affected by how a product feels 
when you touch it (the senses), in addition to whether they think a product is 
high-quality, visually appealing or if they experienced certain emotions when 
choosing a product. Participants who evaluated products with recycled or 
bio-based materials with specific matte and texture qualities perceived them 
as being ‘greener’, and tended to anticipate feeling a greater level of pride 
when using those products; yet these products still achieved comparable 
levels of desirability as virgin materials with glossy finishes. Conversely, 
virgin-glossy materials had the same aesthetic appeal; however, they elicited 
higher anticipated feelings of guilt in participants who identified themselves 
as being more environmentally conscious. This research suggests that through 
the use of design for the senses, designers can aid in narrowing the disconnect 
between an individual’s attitudes toward sustainable consumption and their 
actual behaviour; while also highlighting ongoing conflicts between hedonic 
(pleasurable) and moral (righteous) motivations.
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