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ABSTRACT 

Due to climate changes, resources availability and evolving markets, the food 
system is developing towards an articulated and complex ecology, with fast trans-
formations occurring in food production, preparation, delivery and disposal. In 
this context, innovation is needed not just to ideate solutions to deal with a fast-
changing system but also to accompany the change adopting a systemic long-
term approach. We reflect on the transformational potential of design in the food 
sector enabled by digital technologies, one of the current major drivers of change. 
We define two levels of changes implying digital technologies, those that radi-
cally change the food system and those enabling changes within a given system. 
These levels are exemplified with case studies documented in literature and with 
students’ projects showing how transformational design can help grasp the 
complexity of current problems, and question the current status quo by facilitating 
a dialogue among stakeholders to stimulate behaviour change without prescrib-
ing it. In this article we encourage a paradigm shift of design from craft activity 
to a holistic approach of systemic thinking where the designer assumes the role of 
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promoter and facilitator of change. Reflections on challenges at cultural, social and 
technological levels are provided in the conclusion section.

INTRODUCTION

Under today’s accelerating ecological, climate, health and globalized change, 
dramatic changes that once happened every few centuries or millennia now 
occur within human lifetimes that alter community and food environments 
(Mattioni et al. 2020). The contemporary industrial economic model and the 
growing demand for food identity, linked to a rediscovery of cognitive and 
social sustainability in all its aspects (environment, health and social rela-
tionships), have somehow given rise to transformative cultural models where 
information technology and different communities of stakeholders are the 
true protagonists of change. This article promotes a reflection on the complex 
transformations occurring in the current models of food production, prepara-
tion, delivery and disposal, particularly those enabled by digital technologies.

Considering that, food transformation, as well as ecological transforma-
tions, can have important consequences for human communities through 
changes in the availability, quality or type of ecosystem goods and services 
(Millar and Stephenson 2015), the research in this field is well timed and 
necessary. In the past few years, a new wave of transdisciplinary research 
has emerged focused on food and food systems as engines for wider soci-
etal transformations. One of the reasons for the flourishing of these studies 
is that food has low knowledge barriers, being knowledgeable to everyone 
and enabling the involvement of researchers from various disciplines and 
stakeholders in the whole process, from material discovery to the final design. 
However, the community of researchers dealing with transformations related 
to society’s most complex problems is still small.

Hebinck et al. (2021) conducted a systematic review of transformative 
change of urban food practices. They found that most represented transforma-
tive processes utilize participatory approaches and the creation of synergies 
among different stakeholders. Pereira et al. (2020) proposed the T-Lab as a 
‘transformative space’ to discuss challenges in the local food system from a 
range of different perspectives, in order to co-develop transformative innova-
tions that could feed into government planning. They adopted participatory 
processes bringing together change agents to generate outcomes that policy-
makers and planners can use to define and implement systemic interven-
tions. These projects on urban food practices underline empowerment, social 
learning and social capital development as key factors in facilitating transfor-
mations. They show a clear ferment in the field, even if the principle inspir-
ing transformative projects are still relatively underdeveloped and spread 
(Schäpke et al. 2017).

DESIGN FOR TRANSFORMATIONS

The general term ‘transformation’ is increasingly common in peer-reviewed 
literature. It is approached from varied perspectives (Schuurman et al. 2022) 
and recurs in various design approaches like in transition design (Irwin 2015; 
Irwin et al. 2015), design for environmentally sustainable social innovation 
(Jégou and Manzini 2008; Manzini 2014), design with the intent of sustainable 
behavioural change (Lockton et al. 2009) and design for lifestyles on a planet 
(Lettenmeier 2018). The term transformation knowledge is generally used 
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when the process of knowledge exchange is deep, constructive and meaning-
ful and goes beyond the simple acquisition of knowledge since it supports 
not only critical models but above all the agency of the end user (Taylor 1998; 
Mezirov 2000; Simsek 2012). Early studies in organizational development 
(Watzlawick et al. 1974) provided a useful definition of transformation, identi-
fying two levels of change: first order and second order. First-order change is 
related to adjustments and fluctuations within a given system, while second-
order change implies qualitative changes to the system itself.

Burns et al. defined an approach to facilitate change within both organi-
zations and communities called transformation design. They defined it as 
follows:

Because organisations now operate in an environment of constant change, the 
challenge is not how to design a response to a current issue, but how to design 
a means of continually responding, adapting and innovating. Transformation 
design seeks to leave behind not only the shape of a new solution, but the tools, 
skills, and organisational capacity for ongoing change.

(2006, original emphasis)

The design for transformations shifts the focus from products to multi-
stakeholder ecologies and explores the social, cultural, economic and politi-
cal nature of the problems following the social innovation approach. In this 
perspective, the transition design framework adds further layers of complexity 
(Irwin et al. 2013, 2015): in a long-term perspective, the design provides open-
ended and speculative visions of the desired future, and while the design of 
radical changes in the socio-technical systems can be catalysed and directed, 
the outcomes cannot be accurately predicted. Thus, the single design solu-
tion (to adjust a given system or to change the system itself) is conceived as 
a single step in a long transition towards a future-based vision (Irwin 2015).

Dealing with ever-changing living ecosystems, the challenge is to envision 
possible futures and use design methods to empower the agents of change. To 
this end, IDEO proposes a design-driven approach to organizational change 
that aims at growing capabilities and tools to transform a company and its 
culture (Coughlan et al. 2007): the mindset, iterative process and methods of 
design thinking are employed to uncover innovation opportunities as well as 
to prototype the changes by moving from abstract ideas to role-playing, tangi-
ble and experiential solutions (Carlgren et al. 2016).

In this article, we look at the transformations of food and food systems 
from a designerly viewpoint. We consider two levels of changes: those that 
radically change the food system and those enabling changes within a given 
system. Both levels require a systemic design approach based on the analy-
sis of current behaviours of different stakeholders and their continuous and 
constant involvement. We also focus on transformations enabled by the intro-
duction of digital technologies considered as enablers of the changes taking 
place between the world of food production and the end user.

The main objective of our approach of transformational design is to go 
beyond a ‘solutionist’ view of design which is ineffective for solving complex 
problems. It rather aims at unpacking the complexity, questioning the status 
quo, favouring a dialogue to set the conditions for a behaviour change. We 
particularly focus on transformations enabled by digital technologies since 
they have the potential to radically change the current food system. In the next 
paragraph, we review different projects using digital technologies to enable 
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transformations in the food system. Different types of projects are examined 
from a literature analysis and selected from master’s degree courses in design 
of two Italian universities. These projects exemplify different levels of transfor-
mation: at material level (e.g., showing disruptive use of 3D printing for grow-
ing and transforming food); at local level, showing a labelling system for food 
safety which can be introduced in the current food distribution chain, and at 
systemic level, transforming the lagoon fishery threatened by the invasion of 
Mnemiopsis Leidyi in a new value chain involving various stakeholders.

DIGITAL TECHNOLOGIES FOR TRANSFORMATIONS IN THE FOOD 
SYSTEM

In recent years, major transformations of food systems are affected by four 
major technological revolutions in the agri-food sector (biotechnology, nano-
technology, information and communication technologies, neurosciences 
and artificial intelligence [AI]), which are applied to key phases of the entire 
supply chain:

1. in the production of raw material;
2. in food processing (including packaging and distribution);
3. in planning and selling food (through design and marketing);
4. in consumption and
5. in post-consumption.

The food market is increasingly complex and appears progressively sensi-
tive to issues such as the environmental impact, safety, traceability, ethical 
consumption and above all to the local and cultural resources of the terri-
tory. Information technology has offered ‘local’ products the opportunity to 
expand the size of their markets by addressing a greater number and type of 
consumers.

In this context, the development of food production is characterized by the 
pervasiveness of the technology it uses and the new opportunities it offers in 
retail. The digital technologies in fact contribute to guaranteeing food safety, 
the expansion of quality products linked to the place of origin, the improve-
ment of the quality of these productions, the strengthening of the associated 
companies, the implementation of effective commercial promotion activities 
and solicitation of consumer awareness.

A fundamental role is played by retail off and online (e-commerce, block-
chain), which is a meeting point between supply and demand for goods 
and services (between developed and underdeveloped countries) and where 
the disparity of resources, inadequate prices and unfair economic policies 
only aggravate a difficult situation that is already very unbalanced. From a 
study conducted by Future Food Institute and Talent Garden in 2020 (Segre 
et al. 2020), among the components for innovation in the agri-food sector, 
the greatest is the digital transformation that focuses mainly on platforms, 
online software and mobile applications that use AI, internet of things (IoT), 
data processing and mechanisms inextricably linked to the sharing econ-
omy to simplify all the procedures for arriving at food, especially for the final 
consumer.

Other technologies like 3D printing enable food transformation and 
contribute to the evolution of more cost-effective food manufacturing and 
futuristic dining cultures. Food 3D printing has been growing rapidly in the 
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past few years and 3D printed food is already sold on the market, including 
pasta, meat, side dishes and desserts. Mixing 3D technologies and food allows 
not just more complex and original shapes and innovative recipes but also 
adaptation to specific diets. Some researchers have made a step ahead in the 
transformation of edible materials and food preparation practices by exploit-
ing 3D technologies in radically new ways.

Wang et al. (2017) created shape-changing digitally fabricated food to 
minimize the size of packaging and the shipping costs. Their design called 
‘transformative appetite’ produced self-wrapping caviar cannoli and self-
chopped noodles to demonstrate multiple food materials interactivity through 
designed shape transformation upon hydration. Another example of trans-
formational design through edible material innovation and digital fabrica-
tion technique is the Edible Growth project by Chloé Rutzerveld (2018). She 
combined natural growth, digital manufacturing technology and design to 
create food with living organisms. The project demonstrated a radically new 
way of using 3D printing to produce natural, healthy and sustainable food by 
combining natural growth, technology and design. The outcome is a radically 
new way of processing food and an excellent example of what we call ‘trans-
formational design’ of food material. These visionary projects of radically new 
use of 3D printing are exemplars of transformational design aiming at a radi-
cal change in food growing and production.

Innovative technologies are also used to transform the packaging using 
environmentally friendly material (e.g. recycled material) and introducing 
smart functionalities: through the use of sensors embedded into the packag-
ing to detect, sense and record the changes in the product environment (Yam 
et al. 2005; Biji et al. 2015) and through the use of augmented reality to provide 
information about ingredients and nutritional value, warning labels and cook-
ing instructions to overcome the limitation of traditional packaging (see, e.g. 
the review by Styliaras 2021). Such innovations of the specific system of pack-
aging enable transformation at the production and distribution level towards 
more sustainable models, as well as in the decision-making and consumption 
habits of the consumers towards their empowerment.

At a systemic level, some recent initiatives exploit the potential of digi-
tal platforms, AI systems, IoT to experiment with a circular and collaborative 
economy. An example is the REFLOW project (with the pilot ‘Food Market 4.0 
Dashboard’) that promotes the transformations towards circular and regenera-
tive cities through a systemic change of the current approach to material flows 
in the urban context. Specifically, the project co-designed a tracking system for 
fruit and vegetables, conceived as an ecosystem of physical and digital tools, 
to track and monitor the food flows along the chain and in the urban market, 
to prevent its waste. To support the transformation, the technologies serve as 
enabling factors to connect different actors in the value chain and inform the 
decision-making towards a more sustainable agri-food system.

LOCAL AND SYSTEMIC TRANSFORMATION OF THE FOOD SYSTEM: 
TWO STUDENT PROJECTS

In a world of increasing complexity, where transformations are necessary to 
meet the goal of sustainable and equitable food systems, design is becom-
ing a vital tool for shaping future concepts and guiding the transformation. A 
fundamental shift in the role of design is required, from a craft activity, where 
the designer acts as an artisan, to a holistic approach of systemic thinking, 
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where the designer assumes the role of facilitator of change. In this perspec-
tive, the design practice is no longer limited to products, modes of interaction 
and services. It is rather used as a means to imagine possible futures, to frame 
the problem and to create enabling environments to activate and sustain the 
changes (Burns et al. 2006; Sangiorgi 2011).

The designer can act as a mediator to ease a shared ownership of the final 
design outcome and to empower the stakeholders as agents of change. The 
final consumers are no longer involved in the design process as a source of 
information and evaluation but as active partners in problem-framing, deci-
sion-making and drivers of change (Sangiorgi 2011; Manzini 2015). The active 
engagement of the stakeholders is pivotal for any transformative projects 
in complex systems like food, welfare and educational systems (Burns et al. 
2006). In order to implement this vision, it is quintessential to train young 
designers in dealing with transformations, managing participatory processes 
with multiple stakeholders in a creative and visionary way.

In the following, we present two projects developed by master’s degree 
students in design of two Italian universities. The projects help identify the 
characteristics of transformational and transformative design and the associ-
ated challenges. Both projects focus on the fish segment, which is undergo-
ing a profound transformation due to the drop of almost 4.5 per cent of wild 
fish capture. The United Nations’ Food and Agriculture Organization (FAO) 
released its latest ‘State of World Fisheries and Aquaculture’ report in late June 
2020 outlining a ‘blue transformation’ that aims to make both the aquaculture 
and wild fisheries sectors more sustainable and productive to help feed an 
increasing human population.

Indeed, fishing and aquaculture represent an important source of food of 
high nutritional value, as well as an important source of income and employ-
ment of the local communities. Since ancient times, fish has been of primary 
importance in human nutrition, and the western civilization, born and devel-
oped on the coasts of the Mediterranean, is pervaded by cultural references and 
traditions concerning fish and fishing. Today, there is an increasing demand for 
fish products, given their importance for a healthy diet (see the Mediterranean 
diet) and this market demands led to the evolution of fishing, conservation 
and processing technologies and the development of aquaculture.

Unfortunately, as the FAO report (2020) points out, fishery resources 
continue to decline due to several factors: overfishing, pollution and degra-
dation of marine habitats, poor management of the resources and biological 
invasion of non-native species. The decline of the fishery resources critically 
affects the small-scale producers, and the local coastal communities are 
vulnerable (FAO 2020). Thus, the current situation requires improving fish-
ery and aquaculture, while safeguarding the ecosystems, reducing pollution, 
protecting marine biodiversity and supporting the local artisanal fishers.

The European Community started funding innovative projects to reverse 
this trend and push a transformation towards sea safeguard and fishery circu-
lar economy. For example, the WaSeaBi project (Waste, Seafood side-streams 
and Bioeconomy, ‘waste, fish by-products and bioeconomy’) deals with opti-
mizing the exploitation of the seas. It demonstrates how the use of waste and 
trimmings to produce fish meal can help meet the ever-increasing demand 
for seafood. In fact, fishmeal is a sustainable and circular solution, which is 
obtained from small fish or from the carcasses of large fishes discarded from 
the production of baby food for children and for gastronomy. Today, waste 
begins as soon as the nets are withdrawn. Only some species are brought into 
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port, the others are thrown back into the sea, usually already dead. This trend 
continues in the processing plants, which generally aim only at the fillet. The 
FAO has estimated that worldwide waste, along all stages, is equal to 35 per 
cent of all fish and what is produced in aquaculture. Finally, waste also occurs 
in the definition phase of the final processed fish product.

Starting from this problem-framing, the students met some of the current 
challenges of sustainable fish capture, transformation and consumption 
by developing two original projects. Both projects identify fishermen and 
consumers as possible agents of change towards a more sustainable and safe 
fishery chain. The first project addresses biological invasions as a global chal-
lenge for the environment, the food system and the local communities, iden-
tifying artisanal fishers as main agents of a renewed and innovative fishery 
chain. The second project addresses food security as an urgent demand from 
the customers who take the role of consumers and agents of change in food 
security perception and implementation.

Fishers as agents of change

The 2022 Student Service Design Challenge is a global design award that cele-
brates, encourages and inspires the next generation of designers. It was initi-
ated by Philips Design, as part of its mission to involve young designers in 
finding people-centred and future-oriented services for people and the planet. 
The competition invites students from all over the world to tackle a global 
challenge through the design of a service that disrupts the current ownership 
economy towards a collaborative and sustainable economy, using the mindset 
and tools of design thinking. A team of master’s degree students in design 
from the University of Siena participated in the call for projects, developing 
research on the sustainable use of marine resources.

By performing desk and field research they discovered that the 
Mediterranean Sea is threatened by the invasion of Mnemiopsis Leidyi, 
an alien and invasive ctenophore that is considered one of the world’s top 
100 most invasive alien species. The Mnemiopsis Leidyi feeds on fish eggs 
and zooplankton; its reproduction is very fast and considerable and criti-
cally damages the marine ecosystem. Based on these insights, they framed 
the problem by systemically identifying a deep crisis in the local fishery as 
well as in the socio-economic context, requiring a transformation of the 
extended value chain. They inquired about how to transform the invasion of 
the Mnemiopsis Leidyi into an opportunity for development of the lagoon 
in the socio-economic context. The project aimed to create a shared socio-
economic responsibility in the ecosystem through collaborative consumption, 
highlighting the value and quality of fishes provided to the local community 
and putting the artisanal work of fishermen in the spotlight as an enabler of a 
more sustainable model.

The design process

The methodology applied is Design Thinking (Plattner et al. 2009) that moves 
from the empathy phase, to investigate and deeply understand the context, to 
the ideation phase and iterative design and evaluation, by alternating diver-
gent thinking and convergent thinking (Plattner et al. 2009; Brenner and 
Uebernickel 2016). During the empathize phase, the students collected rele-
vant documentation (reports, scientific literature) and discussed with experts to 
understand the phenomenon of the biological invasion. To deeply understand 
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how this phenomenon is experienced by the actors of the fish value chain, the 
students visited the Venetian Lagoon and performed field observations and 
interviews with the local communities of fishers. This exploration of the prob-
lem led to mapping the negative impact of the Mnemiopsis Leidyi invasion at 
different levels: on the fishery practice, on the loss of artisanal knowledge and 
lagoon traditions and on the entire supply chain.

While the discussion with experts provided the students with an overview on 
the phenomenon of biological invasions and its impact on the marine ecosys-
tem, the field research enabled them to understand the vulnerability of the 
small-scale fishers in the Venetian Lagoon, who represent the base of the fishing 
economy, and the way such vulnerability affects the entire local community. The 
fishing in the Venetian Lagoon represents an artisanal traditional practice that 
is very different from the industrial fishing: it involves fishing households (as 
opposed to commercial companies); it uses relatively small amount of capital 
and energy; it makes short fishing trips close to shore; it employs techniques 
that prevent the bycatch in order to protect their livelihood and the fish is 
mainly for local consumption (The Fish Project 2015; FAO 2020). This traditional 
sustainable practice shapes the cultural identity of the fishers and their role in 
the community, and it is passed down through generations. But the biological 
invasion of non-native species is hindering generational change.

In the define phase, the students translated the research data into design 
insights through the creation of stakeholder map, map of the value chain, 
personas representing diverse actors and How Might We questions to focus 
the challenge (Stickdorn et al. 2011). Then, in the ideation and development 
phase, the students moved from the divergent thinking to the definition of a 
concept, employing design methods such as the cognitive walk-through, user 
journey map, service blueprint and mock-ups.

The design concept

‘NOCE’ is a platform, run by a lagoon fisher cooperative, composed of a fish 
hub and an online marketplace service capable of directly connecting produc-
ers and consumers (Figure 1). Within this new value chain, different actors 
are involved in creating a collaborative network of lagoon fishers, restaura-
teurs and citizens (Figure 2). Instead of dealing with the entire process from 
fishing to selling, which is the current model today, the lagoon fishers bring 
their fish to the hub, where it is aggregated and stored in the fridges. The 
hub is provided with a smart scale, where fishers can weigh their catch of the 
day. Thanks to an IoT technology, the scale automatically provides the real-
time availability for buyers through the online platform. Restaurateurs and 
food service owners can visualize the fish availability and order it, thanks to 
NOCE’s marketplace.

The online platform receives and submits the orders to the hub. NOCE’s 
employees place the order while the online platform notifies the buyer who 
may decide to go to the hub and collect the order (in reusable boxes) or to 
book the delivery service. NOCE also engages private citizens in a concept 
of collaborative consumption through a reward-based crowdfunding mecha-
nism: they subscribe to a monthly or annual plan in order to support the local 
economy and, in return, receive monthly rewards (e.g., discounts, recipes, fish 
boxes).

To introduce the transformation proposed by NOCE, diverse management 
steps will be required to engage the key stakeholders, implement the enabling 
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technologies and facilitate the transition from the traditional model to the 
NOCE model. The creation of a cooperative of fishers is one of the manage-
ment step towards the transformation: instead of reinforcing the competition 
among the fishers that characterizes the current model, the cooperative allows 
them to collaborate, support each other, train the future generations, as well 
as create synergies with partners (e.g. with research centres to investigate 
the phenomenon of the biological invasions, with the local communities to 
develop initiatives for the preservation of the ecosystem).

The students reflected on the possible issues and negative consequences 
that might occur when introducing the new system: for example, the new 
value chain should support the quality inspection and assurance policies, 
and by moving from industrial food distribution networks to the short supply 
chain, the large numbers of intermediaries are left out. A way to deal with this 
issue is to transform the role of the intermediaries to become advocates of the 
new socio-technical system.

Fish market: Consumers as agents of change

As stated above, wild fishing is an activity in crisis due to the overex-
ploitation of fish resources. Aquaculture (fish farming) is booming and is 
often invoked as the solution to procure fish in order to satisfy the grow-
ing world population. About 59.9 per cent of the main commercial fish 

Figure 1: Hero image of the NOCE project. Courtesy of Giulia Teverini, Lisa Lazzarotto, Leonardo Bindi 
and Anna Caponi.
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species monitored by FAO are currently fished at biologically sustainable 
levels, while 33.1 per cent are fished at biologically unsustainable levels. The 
obvious consequences of overfishing, illegal fishing and destructive fishing 
practices require the implementation of science-based management plans to 
restore stocks and reduce the amount of fish that is discarded or disposed 
of after catch. In addition to this scenario, in 2020, in conjunction with the 
first lockdowns due to the COVID-19 pandemic and the increase of online 
purchases (delivery and e-commerce), big retailers recorded a significant 
loss in turnover due to the decrease of consumer demand for fish. Inspired 
by these data, a project was developed in the master’s degree in systems 
design at ISIA Roma Design, with the aim of understanding the relation-
ship between the final consumer and the fish supply chain and identifying 
potential drivers of change to activate in the retails and blockchain systems 
for achieving the Sustainable Development Goal 14 of the UN Agenda (refer 
SDGs) ‘Life below water’.

In the food industry, there is often the risk of running into a wall of false 
myths to dispel that can easily mislead consumers in their daily choices. Today, 
the focus of food consumer protection activity has been based on ex-post reso-
lution of any conflict situation between consumer/user and company, a legal 
and adversarial approach that can be implemented only after the consumer 
has suffered a damage or a contraction of their rights. Without prejudice to 
the fact that this type of activity is and will be indispensable, it is necessary to 

Figure 2: Visual map showing the actors and tools involved in the NOCE collaborative system. Courtesy of 
Giulia Teverini, Lisa Lazzarotto, Leonardo Bindi and Anna Caponi.
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offer consumers a better defence of their rights by intervening ex ante, seeking 
to resolve any type of problem in advance.

Based on these insights and in order to make this qualitative shift, the 
students have framed the problem systematically, identifying the evident 
growth of a new model of consumer, who must be more aware of their food 
choices and their consequences. The consumer must evolve from a passive 
consumer of the consumerist era to a consumer actor (more active for system 
change) in the market of the new consumerist era. Through desk and field 
research, the students discovered that consumers nowadays seek and demand 
more quality, reflecting irrepressible values, expectations, ethical and social 
demands. Globally, there are numerous ways and tools (mostly labels) to 
provide information on allergens, food labelling, food hygiene, food security, 
origins up to cases of diseases caused by food. But the proliferation of numer-
ous acronyms, scales, indices, scores (such as the recent nutriscore tool) and the 
consequent excessive fragmentation of items have fostered the reverse process, 
particularly in recent years, with the weakening of education in the consumer, 
and the consequent weak awareness and agency in purchasing choices.

The student’s project aimed to create an alternative tool, starting from the 
fish market, to share scientific content behind food safety with the consumer 
and help consumers make informed decisions about their daily food choices. 
Moreover, the student’s project aims at empowering the consumers about their 
choices and the direct and indirect consequences on his life of others, but also 
to transform the distribution system that today favours the logic of extreme 
low-cost, nurturing empathic mechanisms to reshape the consumer–producer 
relationship of food sensitively, redefining the quality of the product/service 
offered and purchased. The research also highlighted an evident lack of knowl-
edge not only on the fish product but also on the whole fish supply chain.

The design process

The project development process followed the design thinking approach 
(Plattner et al. 2009; IDEO 2011; Brenner and Uebernickel 2016). During the 
inspiration phase, data were collected with desk analysis and a series of inter-
views with experts and stakeholders in the fish market sector. The research 
project involved national and global data collection and involved numerous 
industry experts (retailers, nutritionists, agronomists, food producers), as well 
as field observations.

To fully understand consumers, their needs and buying style in the fish 
market, the ethnographic research phase was crucial. Several qualitative 
methodologies were applied, such as a multiple-choice questionnaire to allow 
participants to express their views in an informed way and the ‘fly on the 
wall’ method (Martin and Hanington 2012), to observe how the user natu-
rally interacts during the purchasing phase (at the supermarket, at the open 
market, through apps and e-commerce). In this phase, it was important to 
compare data with other thesis students in the Department of Economics who 
conducted questionnaires and field interviews in the fish consumption sector 
in the pre- and post-pandemic periods. Finally, the method of unstructured 
interviews was also applied, in which users were able to express themselves 
freely and identify their values and main drivers in the buying process through 
guided storytelling.

In the problem definition phase, user profiling and analysis of differ-
ent food distribution methods allowed for the grouping of different ‘iconic 
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personas’ of purchase. At this stage, major gaps in consumer knowledge 
about seafood products were identified, as well as drivers by which consum-
ers can activate changes in the seafood market system. Critical consumption 
and socially and environmentally sustainable practices to drive new processes 
and production logics fuelled the ideation phase. In the ideation phase, the 
new labelling system was designed as a system and then also designed using 
attractive graphics that were easily accessible to all types of consumers. The 
naming of the labelling system also required careful analysis and design: the 
Ethical, Quality, Origin and Seasonality (EQOS) name and logotype arose 
from the need to identify a unique and recognizable name regardless of 
language. Starting from the idea that one label alone is not enough, and it is 
necessary to educate the consumer by introducing different dimensions, the 
acronym chosen results from the combination of the following four words: 
Ethical, Quality, Origin and Seasonality. In the testing phase, stakeholders 
and experts (chefs, retailing experts, nutritionists and sustainable marketing 
experts) were interviewed to validate, improve and finalize the concept.

The design concept

EQOS is a labelling system for the fresh food chain that aims to revolutionize 
the way of selling fresh food, starting from the case of the fish market. The main 
goal of EQOS is not only to involve consumers in the buying process, but also 
to empower them as agents of change to determine a greater impact when, 
together with the local community, they decide to affect the food system by 
activating healthier and more sustainable purchasing decisions for the planet. 
The project proposes a new labelling system to provide consumers with crucial 
information such as the ethical state of food (e.g., good animal husbandry, 
biodynamic agriculture and fair trade partnerships), seasonality and origin of 
the product, so that they can make informed and fair choices. Armstrong et al. 
(2019) demonstrated that positive ethical information can increase consumer 
expectations of a product. This research was taken as a reference point to define 
ethical quality. Since expectations of nutrition, taste and quality can influence 
consumer purchase decisions (Furst et al. 1996), companies might usefully 
communicate ethical information (e.g., that products are sustainably produced) 
when marketing their products. In turn, this may increase consumer expecta-
tions of their products, resulting in increased sales of ethical foods.

The information described in Figure 3 is displayed through a scale, a gradi-
ent that can be improved but also worsened. The design of the ‘circle stamp’ 
in the label contains a concentric grid, the versatility of which allows the three 
parameters of ethical quality to be represented in a simple way: (1) C means 
Certain, safe, like a hug; (2) F means Fair, the balance not quite achieved by 
the product; a product may achieve a fair level but not have the various factors 
balanced and (3) Q means Questionable, for a product with questionable ethi-
cal quality, highlighted by the stylized magnifying glass, which prompts the 
consumer to ask questions (and/or prefer other products). The use of colours 
has been implemented on these three icons to define different scales of origin 
(regional, national, continental and international) and the consistency with the 
four seasonalities (it is an inclusive label because even colour-blind people can 
access the information easily). The designed labelling system becomes a trig-
gering agent of change: on the one hand, it educates the consumer who will 
gradually become more and more educated on the fish supply chain; on the 
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other hand, it guides retailers to choose more credible and sustainable food 
producers and suppliers.

The advantage of EQOS is its flexibility. It is designed to be applied by 
the same food retailer in different ways; the label is complementary to the 
ones in use and can be used for both physical and digital channels. From pre-
packaged fresh food to the fish market, from the app as search filters to the 
website, EQOS is designed to solve the different needs and purchasing meth-
ods of consumers, thanks to its representation of information: simple but intu-
itive (see Figure 4). In fact, this labelling system is perfectly suited to all the 
information on the food supply chain reported by blockchain technology, the 
pivot for a more united and transparent food supply chain.

EQOS is also a tool for food retailers to direct them to build new busi-
nesses and unique customer experiences. The research project includes an 
envisioned ‘fish-retail of the future’, which functions as an interactive installa-
tion, developed according to the principles of retail-tainment (the concept of 
adding entertainment and experiences to the retail mix as shown in Figure 5) 
and customer-centricity omni-channel, thus fulfilling the needs of customers 
both in a dynamic and interactive way.

The consequences and impact that this new labelling system could gener-
ate rely on the definition and use of a real common ‘language’ that can also 
be easily transferred to the catering sector (e.g., in menus of restaurants) or 
to other food sectors, to highlight the characteristics and uniqueness of food. 
Monitoring and traceability help meet the growing consumer demand for 
food safety, establish responsibilities along the entire supply chain (from raw 
material to product sold) and provide a means of fair competitiveness and 
sustainable rationalization of production systems, as well as a system for the 
enhancement of local and quality agri-food productions. A critical point of the 
project is in the reliability of information: less critical is mapping and report-
ing origin and seasonality but more difficult is tracking ethical quality. Forms 

Figure 3: EQOS new labelling scale. Courtesy of Nicola Bovenzi.
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of monitoring and assessments, as well as evaluation tools for the indicators 
proposed in EQOS, need more detailed analysis and research, especially in 
the transition phase from concept to prototype, and in the application of the 
system to the real market.

During the validation with experts, it was emphasized that the innovation 
is in the labelling as a tool for relationship and interaction among stakehold-
ers, even before being a tracking tool. The transformation that the student’s 
concept envisions is in the systemic role that this labelling could have in 
fostering critical thinking in readers and thus in transforming the relationships 
between different stakeholders in the agri-food supply chain (particularly in 
the fish sector). The Future of Fish project mentioned many challenges in the 
fish market labelling process. EQOS concretely addresses one of them: inter-
operability. Indeed, today organizations tend to adopt the system that works 
best for their internal needs; EQOS is designed to easily communicate with 
other systems adopted by trading partners or companies further up or down 
the supply chain.

From the experts’ comments, it appears that this alternative labelling could 
support the idea of the supermarket of the future, as suggested by the ‘ville 
du quart heure’ concept (Paris, ideal post-pandemic concept), which involves 
a short and very short supply chain, a real reduction of space occupied by 
supermarkets in cities in favour of a ‘dynamic fish market’ and phygital that 
keep up with the demands of generation Z and beyond. The risk in giving the 

Figure 4: A sample of EQOS applied to an Italian label. Courtesy of Nicola 
Bovenzi.
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supermarket a role as a certifying unit could impact positively in the choices of 
the food industry but, on the other hand, implications of marketing, customer 
trust and a consequent competition among retailers could bring the consumer 
back to a position of passivity and difficulty in purchasing choice.

The ability to implement this alternative label also could be affected by 
the future penetration of blockchain. Blockchain may prove to be a strategic 
lever in the food supply chain for the reduction of food waste and for greater 
awareness of what is consumed, since higher quality products positively 
impact consumers’ health and their quality of life. Presenting consumers with 
‘true’ information about the origin of a food can be a lever against competi-
tors, even if the consumer then stops at the first perceptual level: that is, 
the fact that the company adopts a blockchain traceability system, perceived 
as truthful and secure in itself, rather than actually going to read the data 
contained therein.

DISCUSSION

The two projects address the challenges of sustainable fishing, in a context 
where the overexploitation of fish resources and illegal fishing, combined with 
the pollution of the marine ecosystem, and the increasing market demand, 
hinder the access to healthy, secure and affordable food (FAO 2020). The 
NOCE project proposes a radical change in dealing with the invasion of the 

Figure 5: Simulations of retail-tainment shopping experience with EQOS 
application. Courtesy of Nicola Bovenzi.
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Mnemiopsis Leidyi in the Mediterranean by transforming the ecological threat 
into an opportunity for sustainable business. Through the design of the NOCE 
value chain, the Mnemiopsis Leidyi moves from being a waste product to 
being a valuable edible food that provides a source of revenue for the fishers. 
Moreover, the fishing of the Mnemiopsis Leidyi can serve as a collective action 
performed by the fishers, the restaurateurs and the citizens to reduce the inva-
sion in the Venetian Lagoon and to restore the ecosystem. The EQOS project 
proposes a transformation within a given system to exploit a new labelling 
system for educating the consumers and empowering the retailers as credible 
and sustainable providers.

The two projects go beyond the design of a response to a current issue 
(Burns et al. 2006). Rather, they enlarge the perspective towards a systemic 
approach to frame the problem (e.g., how the biological invasion of the non-
native marine species affects the entire community) and to consider the 
consequences of the proposed transformations on the individual, commu-
nity, organizational and societal levels. This way, the focus of attention 
shifts from the individual ‘user’ to an enlarged community of stakeholders 
and natural systems who have a primary role in driving the transforma-
tion (Meroni 2007). Moreover, the process leading to the concepts of NOCE 
and EQOS highlights the need for educating the future designers to act as 
mediators of the behavioural, cultural and organizational changes and to 
adopt a systemic view of the problem (considering both the possible barriers 
and the enabling factors), which can favour the transition towards the food 
transformation.

The two projects question the status quo and propose modification of 
traditional practices, attitudes, values, roles and tools along the entire fish 
supply chain. By introducing digital technologies (e.g., the NOCE market-
place, the EQOS labels), the practices of collecting, packing, distributing and 
buying fish are transformed. These innovations pose new challenges related 
to the acceptance, adoption and appropriation by the stakeholders. Both solu-
tions and behaviour changes must be considered and designed together to 
favour the transition.

For example, the NOCE project requires awareness of fishers and consum-
ers about threats and opportunities and an open-minded attitude to change 
some cultural practices. During the field research, the students found out that 
the traditional lagoon fishing is based on silversides and crayfish, and thus the 
fishers perceive the Mnemiopsis Leidyi not only as a waste product but also 
as a threat that reduces the most important fished species. However, they are 
not aware of the potential benefits of eating species like jellyfish and insects 
while consumers are reluctant to eat these species due to personal, cultural 
and social concerns (the so-called food neophobia) (Giordano et al. 2018). 
The students envisioned a possible solution to the invasion of the Mnemiopsis 
Leidyi, requiring not just technology but a mind shift from considering 
Mnemiopsis Leidyi as a threat into seeing it as a business opportunity for fish-
ers and an edible food that can offer prospect for creative food alternatives to 
chefs and consumers.

The transformation of the traditional food system also requires new 
relationships based on mutual commitment and trust among the differ-
ent actors of the value chain. This challenge is specifically pointed out 
by the EQOS project since the new labelling system relies on the trust-
worthy and secure collection, storage and distribution of the fish. In this 
case, the labels offer a tangible means to support this trustworthy supply 
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chain (from the raw material to the product sold in retail). To be imple-
mented, this system requires creating synergies among the diverse stake-
holders. Participatory design practices are pivotal to activate such synergies 
(Hebinck et al. 2021).

When moving from the design concept to the implementation and deploy-
ment, it is fundamental to anticipate the changes in the power dynamics 
(Avelino and Rotmans 2011), which can be directed towards cooperation and 
synergies, even if they cannot be fully predicted. Other challenges regard the 
setting up of the enabling factors to pursue the expected changes: for exam-
ple, the rules and agreements at institutional level that are needed to support 
the new socio-technical systems, which tend to be self-reinforcing and resist-
ant to change (Avelino and Rotmans 2011; Abson et al. 2017).

The two student projects help highlight the need to educate future 
designers to adopt a systemic perspective beyond defining new functions. 
First, the designer should deeply understand the context and the diverse 
perspectives of the stakeholders. For example, the student of the EQOS 
project identified diverse consumers’ demands related to food quality and 
safety, while the students of the NOCE project empathized with the lagoon 
fishers threatened by the invasion of the Mnemiopsis Leidyi. The field 
research performed through observations, interviews and questionnaires 
enabled the students to frame the problem and to map the diverse needs, 
concerns and demands of various stakeholders. Within an iterative process, 
the problem-framing was dynamic and incremental. Indeed, one of the key 
characteristics of the transformation design is the definition and redefini-
tion of the brief involving the stakeholders in the formulation of the right 
problem to tackle (Burns et al. 2006). Then, using visual maps, prototyping 
techniques and evaluation methods the students designed solutions which 
represent new socio-technical systems to empower fishers, consumers and 
other key actors in the value chain. The proposed solutions are based on 
new services that not only may contribute to solve a local problem but can 
also stimulate the emergence of a more collaborative and sustainable econ-
omy (Sangiorgi 2011).

To better understand the possible barriers and negative consequences (at 
individual, social, economic, environmental and policy levels), which might 
occur when introducing both radical changes and transformations into a given 
system, pilot actions in the operational environment can be useful to enable 
the stakeholders to try out, critique and improve the proposed solutions. The 
scientific literature about the dynamics of acceptance and adoption of new 
systems in the food sector (see, e.g. Giordano et al. 2018) can support the esti-
mation of the enabling and hindering factors. However, iterative field testing 
is needed to identify (and design for) the peculiar context-related factors.

The involvement of the stakeholders in the transformation design project 
requires skills to enable the participants to take part in the decision-making 
and envisioning of the solutions (Burns et al. 2006). When employing partici-
patory design techniques, designers bring their expertise in methods and 
theories, while people contribute with their knowledge of community histori-
cal, economic, social and cultural dynamics (Ozanne and Anderson 2010). 
Moreover, co-designing with key actors can produce a cascade effect to 
engage the wider community around the main stakeholders in the transfor-
mation process (Sangiorgi 2011; Manzini 2015).

The challenge of educating young designers on transformational design 
is not limited to teach theories, methods and tools to envision new solutions. 
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Students should be educated to vehicle the value of the proposed changes, 
taking into account the possible resistances in communities and organiza-
tions towards radical changes (Sangiorgi 2011), covering cultural, social, 
economic and policy factors affecting the transformations (Irwin et al. 2015). 
To this end, the education of the future designers can take advantage from 
the combination of lectures, reading, discussion and hands-on activities to 
stimulate systemic and holistic thinking, with theoretical frameworks from 
different disciplines (e.g., the theories of change from psychology and politi-
cal science), as proposed by the course in transition design at the Carnegie 
Mellon University.

CONCLUSIVE REMARKS

This article focuses on transformational design in the food system with a 
specific emphasis on the use of digital technologies as an enabler of two levels 
of transformations occurring within an existing system or transforming the 
system. Digital solutions can address and solve the problem of accessibility 
to food and food security that underlies the imbalance in the production and 
distribution of food resources, the cause and consequence of world hunger 
and inequalities.

By transformational design we mean an iterative, incremental, collabora-
tive and creative process producing ‘knowledge for action’ (Grunwald 2004), 
that is knowledge that can help design coherent and integrative strategies and 
adopt a systemic approach which considers the system at large and as a whole. 
It is a generative approach supporting the goal of grasping the complexity of 
current problems and questioning the current status quo.

In this article we focus on the potential of transformational design using 
digital technologies as an accelerator of the transformations taking place 
between the world of food production and the end user. From the analysis 
of the existing literature and two student projects, we identified some funda-
mental steps that must be taken to implement transformational design.

The first step concerns a deep understanding of the context, analysing the 
current behaviour, rules, attitudes, values and practices that are intended to 
be transformed. To achieve a deep knowledge, the designer needs ‘to grasp 
and feel’ the context consulting experts to get insights and to empathize 
with people directly experiencing or indirectly having a role in the system 
to transform. Walk-throughs, interviews, observation concerning the current 
status can help define whether certain aspects of behaviour address indi-
vidual habits, environmental conditions, sociocultural practices and policies. 
This helps acquire a systemic view on the problem and identifies the potential 
enablers and actors of change. For this, the designer is required to develop 
certain sensitivity and to be open-minded.

Once the current behaviour is understood and described, the designer 
can move on to the transforming behaviour part of the design approach. They 
can start exploring possible solutions to achieve the desired transformation 
of behaviour, by involving stakeholders in explorative and generative prac-
tices such as role-playing, brainstorming and design for point of view (Brown 
2019). The collaboration and dialogue with stakeholders are also essential to 
question the designers’ beliefs and assumptions that profoundly influence 
the design decisions towards a shared common ground (Irwin et al. 2015). 
Moreover, we believe that in contrast to current persuasive technologies, 
which address behaviour transformation solely from prescription and nudges, 
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transformation of behaviour can also be achieved through a deep involvement 
of stakeholders who become the main agents for change.

Designing for transformation requires validation in context as well as a 
systemic approach. This means iterative design, prototyping and evaluation in 
context. This process allows stakeholders to see their ideas materialized and 
open to adjustments and redefinition. Prototypes in this context help try out a 
solution and envision the implication of a transformed behaviour.

Transformational design has also an ethical dimension. The impact that 
this approach could reach goes further than changing behaviour towards 
building inclusive and sustainable food markets and safeguarding supply 
chains and enabling sustainable production of foods by identifying, adapting, 
piloting and scaling technologies with local partners and in collaboration with 
primary stakeholders including local governments and policy-makers. We 
believe that transformational design can contribute to a shift towards health-
ier and more sustainable behaviours, applying strategies such as participa-
tion, empowerment, education and communication to achieve collective goals 
(Abson et al. 2014; Rauschmayer et al. 2015). With the case studies presented 
in this article and the analysis of the state of the art in transformation design, 
we hope to inspire design thinking towards a systematic thinking, which 
can stimulate behaviour change without prescribing it. The unsustainable 
patterns of production and consumption in which we live today cannot be 
adequately resolved with single design solutions or one-off policy measures. 
On the contrary, we believe that transformational design can provide a lens to 
abandon a short-term ‘solutionist’ approach, which is not suitable for solving 
complex problems like the ones ongoing in the food system, contributing to 
unpack the complexity by questioning what we are doing and why and envis-
aging new long-term socio-technical systems.

The two cases adopt Design Thinking as a mindset, a process and a set of 
tools to address wicked problems towards transformations. Within the design 
thinking framework, IDEO conceptualized five building blocks to facilitate the 
transformations in schools and educational settings by leveraging on the rela-
tionship between educators and learners (Diefenthaler et al. 2017; Teachers 
Guild x School Retool 2020). Notably, during their project works, the students 
recognized in those building blocks the role of design in the transformational 
process: 

1. Trust – relationships grounded in trust and mutual commitment; 
2. Belonging – in fair and inclusive systems which see, know and value each 

person and equitably share the power; 
3. Resilience – to adapt to challenging situations, changing needs and long-

term visions; 
4. Evidence – to support the individual and collective capacity to create 

change, through field experimentation and impact evaluation; 
5. Collaboration – not just as a way to work together, rather as a means to 

change the power structures and create distributed power and leadership.

We agree with the call for the close collaboration among experts who have 
so far been contributing mostly from within the boundaries of their respective 
disciplines (e.g., environmental science, sociology, economics, engineering) 
(Gaziulusoy and Oztekin 2019) and with the attempt to hybridize the design 
education with diverse theoretical frameworks and perspectives so as to train 
the future designers to work in transdisciplinary teams (Irwin et al. 2015). The 
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design case is a powerful educational tool to engage the students with open-
ended projects working on the local scale but to address a global challenge, 
focusing on the current problems but with a long-term vision of the dynamic 
future (Irwin et al. 2015).
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