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Abstract: Packaging is one of the most pervasive artefacts 
of contemporary life, mediating relations between products, 
brands, users, and sociotechnical systems. More than a contain-
er, it operates simultaneously as a functional prosthesis and a 
communicative device, guiding practices of use, circulation, and 
interpretation. Its functions range from protection and preser-
vation to persuasion, identity construction, and systemic co-
ordination across material, digital, and symbolic domains. Se-
miotic and operational dimensions are intertwined: packaging 
encodes gestures, conveys narratives, and shapes user experi-
ence, while technological innovations extend its role as an inter-
active interface. At the same time, it is embedded in distributed 
project chains and overlapping ecologies that include material, 
social, economic, and cultural contexts, which highlights its 
relational and systemic nature. Framing packaging in this way 
reveals both its complexity and the responsibilities it entails, 
positioning design as an anticipatory and collaborative practice 
oriented towards circularity and regenerative processes.

Keywords: packaging complexity, packaging system, commu-
nication device, design mediation, design responsibility.

1. UNDERSTANDING PACKAGING COMPLEXITY: FUNCTIONS, 
MEANINGS, AND RELATIONSHIPS

Erik Ciravegna 1. Understanding packaging complexity
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1.1. Packaging pervasiveness and its multiple roles in 
everyday life

Among the multitude of manufactured goods that populate con-
temporary life, packaging is one of the most pervasive. It accom-
panies almost all the products we buy, consume, or interact with. 
Integrated into domestic routines, professional environments, 
leisure activities, and increasingly the digital domain, it shapes 
daily practices. Its presence extends beyond the material sphere 
into the broader media ecosystem, which includes advertising, 
e-commerce platforms, television, and social networks. In these 
contexts, packaging acts as a mass-media actor (Bucchetti, 
1999), contributing to the visual and semantic construction of 
consumption. Like other familiar objects, it alters environments 
and shapes the aesthetic, semantic, and behavioural codes of 
everyday life. More than a simple container, packaging is a bear-
er of meaning and a semiotic construct that mediates between 
product, brand, and user. Objects function through their utility 
but also as systems of signs that organise meaning within con-
sumption practices (Eco, 1976; Baudrillard, 1981). Through 
its sensory and semantic properties such as form, materiality, 
finishes, and graphic systems, packaging influences how a prod-
uct is perceived, interpreted, and experienced.

This role is particularly evident in the contemporary con-
text, marked by globalised and decentralised production, com-
plex regulatory frameworks, platform-mediated consumption, 
and growing dematerialisation. Technological advances such as 
track-and-trace systems, IoT devices, intelligent labelling, sen-
sors, and scannable codes expand its capabilities, turning the 
container into an active interface that conveys messages while 
collecting, processing, and transmitting information. In sectors 
such as food, cosmetics, fashion, and e-commerce, particular-
ly within the Made in Italy ecosystem, these innovations ena-
ble real-time temperature monitoring, origin verification, an-
ti-counterfeiting checks, and personalised product information. 

At the same time, environmental emergencies, resource 
scarcity, and public awareness of pollution and waste have rede-
fined the social responsibilities of packaging. It now engages in 
dialogue with users, supports the social structures in which it 
operates, and preserves the ecosystems with which it interacts.
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Packaging emerges as a complex artefact that is technological 
and cultural, commercial and regulatory, material and symbol-
ic. It reflects and co-determines the intricacies of the systems 
it inhabits, from supply chains to legal frameworks, from en-
vironmental dynamics to sociocultural expectations. Design-
ing packaging today requires more than functional or aesthetic 
solutions. It requires systemic thinking: the capacity to operate 
within networks of interdependencies and manage the mul-
ti-scale impacts of decisions over time. It also requires antici-
pating multiple futures and cultivating renewed ethical sensi-
tivity to the long-term consequences of design.

The evolution of packaging, from container to communica-
tion tool and now to information infrastructure, calls for con-
ceptual frameworks that extend beyond product design or engi-
neering, and for interdisciplinary approaches. Advanced Design 
(Iñiguez Flores et al., 2014; Celaschi, 2015; Celaschi & Celi, 
2015), particularly in its intersections with Transition Design 
(Irwin, 2015; 2018; Kossoff, Irwin & Willis, 2015) and Sys-
temic Design (Bistagnino, 2011; Barbero, 2017), provides a 
valuable lens to address these challenges. Designers are increas-
ingly called to act as mediators of knowledge, facilitators of in-
novation, and anticipators of future scenarios within diverse and 
evolving ecosystems. This role rests on the capacity to synthesise 
heterogeneous inputs, interpret intricate systems, and align the 
needs of multiple stakeholders; it has long been recognised as a 
foundational dimension of design (Celaschi, 2008).

Looking at packaging through this broader lens means ap-
proaching design as a strategic and cultural operation that in-
volves material, symbolic, systemic, and ethical dimensions.

1.2. The multifaceted nature of a complex artefact

Packaging is an essential element for the circulation of products 
and a fundamental condition for accessing the commercial ex-
change system. It is both a technical necessity that protects and 
preserves its contents and an infrastructure that allows goods 
to be marketed, positioned, and traded. From supply chain 
logistics to point-of-sale display and consumption, packaging 
shapes how products are distributed, valued, and experienced.
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In increasingly hyper-artificial environments (Manzini, 
1990), it functions as a bridge between production and con-
sumption and as an interface that enables multiple relationships, 
for example, between brands and consumers or between users 
and products. According to sociocultural theories, it acts as an 
object of mediation, activating symbolic processes and translat-
ing product-related knowledge into experience (Livolsi, 1983). 
Every designed element, from graphics and morphology to ma-
terials and surface treatments, enhances recognition, trust, and 
responsible use (Bucchetti, 1999, 2005; Ciravegna, 2010).

This mediating dimension can be further understood 
through semiotic analysis, which highlights the mechanisms 
by which packaging produces and conveys meaning. From this 
perspective, the communicative effectiveness of packaging de-
rives from the articulation between signified and signifier (from 
French: signifié and signifiant), the two main components of a 
sign. The signified represents the plane of content, while the 
signifier expresses the observable aspects of the sign (Eco, 
1976; Marsciani & Zinna, 1991). In packaging, the choice of 
graphics, materials, or structural components (signifier) sup-
ports symbolic and functional interpretations of the object (sig-
nified). This process enables users to interpret explicit textual 
and figurative messages, such as instructions for use or warn-
ings, as well as implicit cues, including surface finishes or colour 
codes that suggest brand positioning, and structural features 
such as die-cuts or thumb notches that indicate how the object 
should be handled. 

Uncoated raw cardboard combined with green graphics, for 
example, is often used to signal sustainability or reduced en-
vironmental impact. Yet such codes, now widely standardised 
and internalised, can encourage reductive interpretations or su-
perficial associations, as in the case of greenwashing (Delmas 
& Burbano, 2011). Designing packaging, therefore, requires 
careful alignment between the intended message and the cho-
sen means of expression. When conducted effectively, this pro-
cess can turn sustainability from a superficial code into a trans-
formative and regenerative narrative that supports behavioural 
change and systemic transitions (Succini et al., 2025).

The semiotic and practical dimensions of packaging are, in-
deed, inseparable. Codes intertwine with the operational char-
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acteristics of the container, generating constant interaction 
between communicative and instrumental functions. These 
dimensions converge in what Deni (2002) defines as factitivity: 
the capacity of a designed object to induce practices and social 
behaviours through a combination of operability and signifi-
cation. Packaging “teaches” users how to act, through explicit 
instructions for use (e.g., text, pictograms) and implicit indica-
tions, or affordances (Norman, 2013), such as colours, surface 
finishes, morphology, and other structural elements that shape 
the sequences of actions performed during interaction (Buc-
chetti & Ciravegna, 2014).

In conclusion, packaging can be described as a relational and 
evolving device. It shapes actions, guides interpretations, and 
enables meaningful interactions across material, technological, 
and symbolic dimensions. It may be seen both as an artefact 
and as a node within a broader system of relations, an ecosys-
tem of actors, actions, and meanings that design must interpret 
and coordinate. This perspective shows that packaging is em-
bedded in production and consumption networks and carries 
broader responsibilities for ecological and social regeneration. 
Within this horizon, design choices can create value that goes 
beyond impact reduction (Succini et al., 2025).

1.3. Packaging functions: From object of use to 
communication device

Packaging, as a dynamic nexus of meanings and interactions, 
also acts as an extension of everyday practices, a prosthetic form 
(Bucchetti, 1999; 2005; Ciravegna, 2010; Bucchetti & 
Ciravegna, 2014) that accompanies and structures consump-
tion gestures. It can be approached from two perspectives: as 
an instrumental prosthesis (object of use), and as a communica-
tive prosthesis (means of communication). As an instrumental 
prosthesis, it protects and preserves products, facilitates their 
distribution, and supports actions associated with their use. Ac-
cording to Cioccarelli et al. (1995), it allows consumption to be 
displaced in time and space, extending the useful life of prod-
ucts (time) while enabling their circulation across global mar-
kets (space).
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As a communicative prosthesis, packaging activates process-
es of meaning and orients users’ interpretations. It fulfils a va-
riety of functions, from attention appeal to seduction, from in-
formation provision to instruction for use. It functions as a ful-
ly-fledged communication device or, in Agamben’s (2009) terms, 
a communicative apparatus. This perspective encompasses both 
the technical-functional role of packaging in design and produc-
tion and its sociosemiotic dimension in philosophical discourse. 
It also highlights the multifaceted nature of the artefact, which 
operates simultaneously on material, symbolic, and systemic 
levels. In this role, meaning is co-produced by the designer and 
interpreted by the user. Through its structural characteristics, 
packaging shapes users’ gestures: whether opening, pouring, 
closing, measuring, or discarding, each action is inscribed in 
the form of the artefact. The design of these gestures reflects 
what Deni (2002) defines as “programmes of action,” structured 
sequences incorporated into the object that guide and inform 
users’ interaction.

Building on this distinction, packaging functions can be 
grouped into two interdependent domains, reflecting its hybrid 
nature as an integrated prosthesis with material, semiotic, struc-
tural, and symbolic dimensions:

•	 Use-related functions, linked to packaging as an object of use, 
cover its performative dimensions as a “protective shell” 
(e.g., containment, preservation, protection, distribution) 
and its operational dimensions as a “tool for interaction” 
(e.g., opening, closing, resealing, dosing, discarding).

•	 Communication functions, associated with packaging as a 
communication device, encompass the ability to convey, 
instruct, and mediate meaning, ranging from guiding user 
experience to expressing values and enabling brand iden-
tification.

A closer look at the communicative aspects reveals multiple in-
tersecting dimensions. Packaging fulfils appellative, persuasive, 
and identity-related roles by enabling differentiation and fos-
tering emotional resonance through its chromatic, typograph-
ic, structural, and tactile qualities. It also conveys informative 
and prescriptive content, from technical data (e.g., ingredients, 
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expiry dates, origin) to regulatory markings, environmental in-
dications, and instructions for use. As Bucchetti (1999) notes, 
these elements are generally organised hierarchically in the 
overall packaging topography: primary surfaces (front and top) 
promote brand visibility and product identity, while secondary 
ones (sides, back, bottom) provide operational or regulatory in-
formation.

Taken together, these functions show that packaging com-
munication extends beyond textual or graphic language to a 
coordinated system of visual, tactile, material, and structur-
al elements that shape the designed product experience. Such 
a system may evoke tangible and intangible values, including 
territorial identity, authenticity, craftsmanship, tradition, or 
technological innovation, particularly in Made in Italy sectors, 
where packaging plays a key role in product recognition and in 
the construction of culturally situated brand identity. This stag-
ing function is captured by the concept of mise-en-scène (Buc-
chetti, 1999), through which packaging creates the visual and 
sensory context in which the product is presented and inter-
preted, acting as a theatrical interface between object and au-
dience.

Alongside these traditional communication functions, pack-
aging increasingly assumes mass-media and cross-media roles. 
As a mass medium, the physical artefact becomes a platform 
for disseminating messages that extend beyond the product it-
self. Through its communicative features, it articulates brand 
identity, shapes consumer experiences, and often supports 
co-marketing initiatives and social campaigns, for example, on 
sustainability, health, or other ethical concerns. In its cross-me-
dia role, packaging is represented and recontextualised through 
advertising, e-commerce platforms, social media, and user-gen-
erated content such as unboxing videos. In these contexts, as a 
representation rather than a physical object, it contributes to 
broader symbolic and narrative systems, in line with transme-
dia storytelling strategies. Within this expanded media ecology 
(McLuhan, 1964), packaging operates both as a communica-
tive interface and as a media object, simultaneously material 
and digital, situated and distributed.

To meet contemporary challenges, packaging must be de-
signed with careful coordination of physical and digital com-
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ponents to ensure visibility and recognisability across multiple 
media. Accessibility is crucial in this process, both for usability 
and inclusiveness. Recognising this complexity also means ac-
knowledging that packaging is embedded in systemic dynamics, 
including economic, environmental, technological, and cultural 
factors, and that its roles are best conceived as relational dimen-
sions within networked ecologies of production, consumption, 
and communication.

1.4. The packaging system: From complexity to responsibility

The complexity of packaging is reflected in the broader eco-
system of actors and relationships to which it belongs. On the 
one hand, as Bucchetti (2010) observes, the design of this ar-
tefact lies at the intersection of multiple fields of knowledge, 
including design and communication, as well as sociocultural 
and technoscientific domains such as semiotics, marketing, 
ergonomics, and industrial engineering. This multidisciplinary 
nature makes packaging the outcome of a distributed project 
chain, fragmented and dispersed across different contexts and 
time frames. It often results in incremental interventions car-
ried out by diverse actors, each working with distinct methods, 
goals, and timelines (Badalucco et al., 2000).

On the other hand, beyond its distributed project chain, 
packaging is embedded in networks of production, distribution, 
communication, consumption, and end-of-life management. As 
Giardina (2024) argues, it is a node within an intricate web of 
technical, economic, social, regulatory, and symbolic relation-
ships. The set of processes that lead to the development, cre-
ation, use, and disposal of packaging constitutes the so-called 
packaging system (Ciravegna, 2010, 2017) or, when consider-
ing new technological infrastructures and contemporary circu-
lar strategies, the extended packaging system (Giardina, 2024). 
Far from being linear or unified, it emerges from the interaction 
of heterogeneous actors, whose decisions collectively shape the 
functional and communicative profile of the artefact.

Stakeholders in this ecosystem include designers and manu-
facturers, brand owners and marketers, logistics providers and 
retailers, as well as policymakers, regulators, end users, and 
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waste managers. Each operates with specific competencies, ex-
pectations, and constraints. Their interactions both influence 
and are influenced by the artefact’s properties, producing a dy-
namic field of negotiation in which design acts as a mediating 
force. Within Advanced Design frameworks, this role is recog-
nised as strategic and anticipatory (Giardina, 2024).

The packaging system also operates within overlapping 
ecologies (Guattari, 2000): material, technological, economic, 
social, and symbolic ones. These are not neutral environments 
but relational systems, often marked by tensions and trade-
offs. For instance, reducing material complexity may improve 
recyclability while limiting brand expression, whereas increas-
ing traceability through smart labels may support regulatory 
compliance but raise concerns over data privacy and accessibil-
ity. This ecological perspective builds on design research that 
describes the interdependencies between artefacts, users, and 
contexts, involving not only material flows but also symbolic 
and experiential dimensions (Manzini, 2015; Zamenopoulos 
& Alexiou, 2018).

Acknowledging packaging as part of these ecologies high-
lights its role as a relational device that connects supply chains, 
communication infrastructures, and environmental pressures. 
In this scenario, the designer’s role gains renewed relevance: 
design becomes an anticipatory and collaborative practice that 
negotiates among stakeholders and addresses long-term im-
plications. Packaging must therefore be conceived as both an 
industrial process and a material and communicative device 
whose responsibility extends to the systems it activates and 
transforms. Circularity is not limited to closing loops but in-
volves fostering regenerative processes, where design restores 
value and relationships across ecological, social, and economic 
dimensions (Succini et al., 2025). Packaging thus emerges as a 
lever for socioecological transitions, calling for ethical and for-
ward-looking approaches. It embodies the complexity of con-
temporary systems and places on design the responsibility to 
orient them towards sustainability and regeneration.

Author role acknowledgement: The author was responsible 
for the conception, writing, and final revision of all sections of 
the chapter.
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This book presents the outcomes of the FuturE-Pack research project, 
developed within the Made in Italy Circolare e Sostenibile (MICS) 
extended partnership and funded by the Italian National Recovery 
and Resilience Plan (PNRR). It focuses on the application of smart 
solutions in packaging design, exploring the transformation of this 
field into a strategic domain for sustainability and innovation.  
Bridging design research, industrial practice, and digital technologies, 
it shows how Advanced Design and Systemic Design approaches 
can guide transitions towards circular production and responsible 
consumption. Combining theoretical perspectives with applied 
experimentation in the Made in Italy ecosystem, it offers models, 
tools, and case studies illustrating how intelligent and connected 
packaging can integrate ethical awareness and environmental goals 
with industrial competitiveness and cultural value.
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