Scanning

Rise of circular
bioeconomy
models

Structural
food insecurity
and inequity

D4

__ Contextual Envirop,y,
! EnViroppe

Systemic
inefficiencies of

food loss and waste

NGTs crops
and agricultural
biotechnologies

Geographic crop
migration and
latitudinal shifts

Development of
advanced food
manufacturing

Rise of CEA
technologies
/

Agricultural

Precision agriculture | (URSUStAINABIlEY
and smart farm andresource

depletion

Agricultural labor
crisis and aging
Transitionto workforce

nerative and

o Rising demand for
Verified UPFsand
transparency convenience foods

Alternative and consumer Advancementsin
protein demand empowerri/ food experience
Growth of food

technologies
delivery and genomics

takeaway platforms se of functional and advanced
F nutritional science
personalised

Diet-related
health burden

Food safety and
biosafety risks

Well-being culture
and the longevity
economy

Development of
novel foods and
alternative proteins

V

T5

Escalating
environmental
awareness and

regulatory pressure, Rise of

invasive alien
species (IAS)

Global geopolitical
instability
7

D1

Type of Elements

. Megatrend

. Driver
‘ Trend

A \Weak signal

Systemic Design



Systemic Design

Research Synthesis Map

Population growth <> Rising global food demand

Climate change

Rise of invasive alien species (IAS)
Urbanisation
Globalisation

Well-being culture and the longevity economy

Global geopolitical instability .\

Escalating environmental awareness and regulatory pressure
Progressive loss of food biodiversity

Systemic inefficiencies of food loss and waste

Rise of circular bioeconomy models

Structural food insecurity and inequity

Diet-related health burden

Food safety and biosafety risks
Agricultural unsustainability and resource depletion
Geographic crop migration and latitudinal shifts

Agricultural labor crisis and aging workforce @)

<> Climate Emergency and resource scarcity
<> Systemic fragility of global agri-food supply chains
<> Systemic production inefficiency and rise of bioeconomy and circular practices

—\<> Rising public health costs resulting from systemic food insecurity and unhealthy diets

Transition to regenerative and sustainable agriculture /

Precision agriculture and smart farming
Rise of CEA technologies

NGTs crops and agricultural biotechnologies '

<> Escalating production costs and food affordability crisis
<> Agrobiodiversity loss and food system vulnerability

/ <> Escalating food safety demands and disease threats

<> Loss of rural farming knowledge and labor

<> Environmental unsustainability of conventional primary production systems

’ff <> Rise of soil-independent and proximity-based production models
O Transition to regenerative and agro-ecological farming systems

<> Pervasive digitalisation and farm automation

_ <> Global expansion of alternative protein sources and market
/

<> Structural time scarcity and convenience demand

/\ = <> Acceleration of advanced food and agricultural biotechnologies
>

Development of novel foods and alternative proteins .

Development of advanced food manufacturing

O Adoption of hyper-personalised diets

<> Novel foods adoption and acceptance

<> Resilience of food heritage and traditions

Alternative protein demand .
Growth of food delivery and takeaway platform F

Rise of functional and personalised nutrition

Verified transparency and consumer empowerment .
Rising demand for UPFs and convenience foods

Nutrigenomics and advanced nutritional science

Advancements in food experience technologies

> <> Food source diversification and the shift toward healthier diets
Type of Elements
<> Consumer empowerment and nutritional awareness Megatrend
. . . . . " . Driver
<> Advancements in food virtualisation and consumption technologies
. Trend
<> Urban centralisation of agricultural production
. Weak signal
<> Domestic food production and self-sufficiency <> Assumption
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Impact/Uncertainty Matrix
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. Rising global food demand

. Climate Emergency and resource scarcity

. Systemic fragility of global agri-food supply chains

. Systemic production inefficiency and rise of bioeconomy and

circular practices

. Rising public health costs resulting from systemic food

insecurity and unhealthy diets

. Escalating production costs and food affordability crisis
. Agrobiodiversity loss and food system vulnerability

. Escalating food safety demands and disease threats

. Loss of rural farming knowledge and labor

Environmental unsustainability of conventional primary
production systems

. Rise of soil-independent and proximity-based production

models

Transition to regenerative and agro-ecological farming
systems

Pervasive digitalisation and farm automation

Global expansion of alternative protein sources and market
Acceleration of advanced food and agricultural
biotechnologies

Structural time scarcity and convenience demand
Adoption of hyper-personalised diets

Novel foods adoption and acceptance

Resilience of food heritage and traditions

Food source diversification and the shift toward healthier
diets

Consumer empowerment and nutritional awareness
Advancements in food virtualisation and consumption
technologies

Urban centralisation of agricultural production

Domestic food production and self-sufficiency
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Low
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Roadmap

Drivers of Change

Developed Strategies

)

Population Growth

and Global Food ~—————
Pressure

o

Climate Change
and Ecosystem —
Degradation

-
&

Progressive
Urbanisation

=)

Agricultural
Environmental
Unsustainability

@

Development of
CEA Technologies

V]

Consumer Shift
toward Healthy and ——

—_—

\__ Plant-based Diets

K
Developing Urban
Farming Infrastructures

&)

Engineering Urban Sensory
Profiles and Expertise

¥,
Shaping Urban Food Heritage
and Building Communities

il
Establishing Hyper-local
\__ Distribution

Type of Flows
—— > DirectInfluence

-======---=-3 Systemic Influence

—— @ Landscape Final Features

Systemic Design

Landscape Metropolitan Terroir scenario

National plans driving
urban food self-sufficiency

| (Karpe, 2025). Increased Agrifood Resilience

through Local Autonomy
5 . Leading cities

By 2100, 30% of crops reaching 50%
will face unprecedented food autonomy.

| climates (Kummu, 2021). Urban-Centric Production

Consolidation

Nearly 800% indoor
vertical agriculture growth
since 2023 (Karpe, 2025).

Escalating frequency and
intensity of extreme climate

events (Harrabin, 2025). Systemic erosion of

rural workforce and
agronomic know-how.

By 2050, nearly 50% |
of people in cities
(UNDESA, 2025).

Consumer Awareness
and Food Reconnection
Relocalisation of
agri-food production
into cities.

Agriculturalintensification
driving resource
| degradation (FAO, 2025).

Decoupling of

gastronomic

heritage from soil.

O Consolidation of Urban
Gastronomic Heritage

Structural collapse of Institutionalisation of

traditional agricultural UOC (Urban Origin

systems. Certified) standards.

50% agricultural
production intensification
| by 2050 (FAO, 2025).
Cultural Acceptance
of Novel Foods
Exponential scaling
of the alternative
protein market.

| Plant-based market reaching |
$162B and 7.7% protein
| share by 2030 (B/, 2021).

Metropolitan Terroir scenario

Company Strategy

/—H e
£ A roan 7L ccosysiem fntegration Urban Metabolic Hubs

Modular Plug-and-Play Scaling )

Defining Building-Integrated Metabolic Symbiosis

l Urban Scouting and Pilot Lab Activation
Regulatory Policy Framing

Capacity Building and Knowledge Generation
Contextual Mapping and Territorial Correlation

Institutionalisation of Urban

/ ' Terroir Expertise

Deployment of UOC Framework

Consolidation of Urban
Gastronomic Heritage

©,
Social Advocacy for Urban Food Transition

Consolidation of Community
and Food Reconnection

Implementation of Hyper-local

Scaling Autonomous Last-Mile Logistics DistrbuhonEn T

S ;
Developing Hyper-local Digital Marketplace Deploying Neighborhood Pick-up and Recovery Points /—

Integrating Circular Surplus Recovery )

<—————————————————————_—_—_
2025 2030 2040 2050

Type of Elements

Data Points
Scenario Projections

f% . Systemic Relevance (Based on

o f
@ Systemic Outcomes " nodal connection density)

v Final Scenario Features

Q Forces of Change
O Transition Enablers
O Structural Shifts

amsssm—— Strategy Flow

Strategy Sub-Phases
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—— @ Company Final Features



Systemic Design

System Blueprint

Outside Turin / DIGITAL SERVICE \
[

Sourcing App Consumer

/ PROFILING NARRATIVE BRANDING \

L&

Ecosystem ] \‘ Bmldmg Identlty Product Urban Narrative
Cultural Value | Passport Heritage Profile Packaging
HYPER-LOCAL DELIVERY

\_ v

Micrologistics

Network

/ SENSING DECODING BIO-MATERIALISATION \

‘ Plug-In Sensor Metabolic Twin Urban Bio-Modular Novel Bio-Alimentary
| Features Hub Dashboard Farm Source

\_

Starter Cultures

Type of Flows Type of Elements

— Value Flow ----e----=--> |Information Flow . Macro-phase Technical Output Starting Point
Technical Flow > Material Flow . Specific Phase Value Creation Output End Point
e Service Flow — = Digital Flow ) o
- Artifact Technical Input Finished product

Value Creation Input A Touchpoint
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Futures Wheel

1

1
1
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|
|

1
| Development of hybrid i

academic curricula

!

Reactivation of underutilised
7 urban volumes

Mitigation of seasonal
supply volatility Refunctionalisation

/ of architectural heritage

/ Climate-independent
production cycles

Enhanced appeal of
tech-driven agri-food

Metropolitan Terroir
Scenario

Creation of new
New educational professional figures

and training needs

[} . ]
\ Increasingurban ,

v 1 foodresilience |

Expansion of hyper-local

Reduced urban
urban food production

supply dependency

Drastic reduction
in food miles

Minimisation of food
packaging waste

| Reduction of greenhouse |

| gas emissions ]

Increased urban
utility demand

Increased freshand
novel food uptake

Shift to healthier and
more sustainable diets

Decrease inthe use
of agricultural land

Exposure to global
resource volatility

Diversification of
urban dietary patterns

| Fluctuationin food |
\ productioncosts |

Promotion of
ecosystem rewilding

4

-

! Reduced dietary |

i healthrisks

~ - __4
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