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Segment 1 Segment 2 Segment 3

Personal benefits  Personal benefits Sustainability

and animal welfare motives

Ttry to eat sustainable food at home 292 4.80° 550"
1 try to eat sustainable food in the canteen 267 432" 4944
‘The origin of the food, or whether it is organic, is important to me when I choose food .

in the canteen 22 7 o
Pre-ordering lunch in the canteen could help me choose more sustainable 285 325 405
Weight-based pricing of meals in the canteen would help me in reducing food waste 360° 384 438
Offering different portion sizes in the canteen would help me in reducing food waste 436" 462" 55"

All items were rated on Likert scales ranging from 1, not important, to 7, very important; significant differences (p < 0.05) actoss segments are indicated by contrasting letters (A vs. B vs. C).
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Number of Segment 1 Segment 2 Segment 3

respondents selecting ~ Personal benefits  Personal benefits Sustainability
item as top five (n=98) and animal welfare motives
(n=437) (n =201) (n =138)
1. Less food waste 304 66 136 102
2. Local food 277 66 127 84
3. Ethical production/farming 265 61 126 78
4. Carbon footprint 232 49 13 70
5. Health 28 63 95 70
6. Animal welfare 27 51 9 72
7. Norwegian raw materials 176 46 7 57
8. More plant-based food 166 2" st 564
9. Less meat 164 31 85 4
10. Organic 124 u 55 45
11.100% vegetarian/vegan 32 7 17 8

Significant differences (p < 0.05) across segments are indicated by contrasting letters (A vs. B).
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Segment 1 Segment 2 Segment 3

Personal benefits Personal benefits Sustainability
and animal welfare motives

Twish there were more plant-based foods in the canteen 276" 432 4674
Twish there were more vegetable based dishes in the canteen 338" 473 506"
Twish there were more dishes with plant-based meat replacers (e.g, vegetarian

E & ks 254 363 4024
burgers) in the canteen
One meat-free day a week in the canteen is a good idea 3910 524 548"
1f the plant-based alternatives were cheaper than the meat-based ones, 1 would

EREY 3924 4300

choose plant-based more often
Twish there were more meat-based foods in the canteen® 3740 264 291

Allitems were rated on Likert scales ranging from 1, not important, to 7, very important;significant differences (p < 0.05) across segments are indicated by contrasting letters (A vs. B). *Note:
the reverse formulation.
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Focus group

Location
Price model

Warm meal

portioning
Guests daily

Opening hours

Canteen 1
Physical

Stavanger

Buffet

Self-service

400-500

10:30-13:00

Canteen 2
Physical & online
0Oslo

Per piece/meal

Pre-portion

300-350

10:45-12:45

een 3

Online
Bergen

Per piece/meal or
weight

Pre-portion

250

11:00-13:00

een
Online
Greater Oslo
Per piece/meal or
weight

Self-service

260

10:30-13:00

Canteen
Online

Greater Oslo

Per piece/meal

Pre-portion

250

10:30-13:00

Canteen
Online
Greater Bergen
Per piece/meal or
weight

Self-service

200

Not provided

Canteen
Online
Stavanger
Per piece/meal or
weight

Pre-portion

650

10:45-13:00
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Segment 1

Personal benefits

Segment 2
Personal benefits
and animal welfare

Segment 3
Sustainability motives

Gender

Age group (in years)

Individual income level

Educational level

#adults in household

#kids in household

Male

Female

<29

30-39

40-49

50-69

<1.000.000 NOK (= €87.000)
2 1.000.000 NOK (= €87.000)
Undisclosed

High school,or below
University degree, Bachelor or above
1

2

3 or more

None

1or more

57.1%"
42.9%"
19.4%
27.6%
26.5%
265%
73.5%
19.4%
7.1%
25.6%"
74.4%°
35.7%
50.0%
143%
58.2%

41.8%

45.3%"
54.7%
169%
264%
30.3%
264%
66.2%
28.9%
5.0%
12.8%"
87.2%"
25.9%
59.7%
144%
542%

45.8%

36.9%"
63.1%"
167%
27.5%
304%
25.4%
68.8%
25.4%
5.8%
18%
829"
32.6%
55.1%
123%
543%

45.7%
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Segment 1

Personal benefits

Segment 2
Personal benefits and
animal welfare

Segment 3
Sustainability motives

Ltry to cat healthier in the canteen than at home
T try to cook healthier at home than what I eat in the canteen
What I eat in the canteen influences what I eat at home
Tusually eat the same type of food at home as in the canteen
My colleagues inspire me to try new foods in the canteen

1 dare to try new dishes if available in the canteen

3.56
3436
3.06"
3.20
271%

487"

347
401"
349"

302

298"

5.60"

379
472
3944

332
337"

564"

All items were rated on Likert scales ranging from 1, not important, to 7, very important; significant differences (p < 0.05) actoss segments are indicated by contrasting letters (A vs. B vs. C).
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Segment 1 Segment 2

Personal benefits Personal benefits

Segment 3
Sustainability

What I eat in the canteen is usually driven by offers and promotions
What I cat in the canteen is usually driven by price
Itis important to have a fast meal when  eat in the canteen

Twant to be full (satiated) after eating in the canteen, so that I do not need
such a big meal at home

1 relax and enjoy the meals in the canteen

and animal welfare

309 290
3350 3010
413 399
382 395
434" 466"

motives
3474
3720

417

398

494

All items were rated on Likert scales ranging from 1, not important, to 7, very important; significant differences (p < 0.05) across segments are indicated by contrasting letters (A vs. B).
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Segment 1
Personal

benefits
(N=98)

Itis important that food

« Positively affects my mood

« Helps me maintain weight

«Is healthy

« Provides a pleasant eating
experience

Segment 2
Personal benefits

and animal welfare
(N=201)

Itis important that food

+ Respects animal welfare

+Is healthy

«Is practical

« Provides a pleasant eating
experience

Segment 3
Sustainability

motives
(N=138)

Itis important that food

« Is fair trade

« Is sustainable

«Is climate friendly

«Is produced with minimal
waste
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Demographic

Gender

Age group

#adults in
household

#kids in household

Educational level

Individual income
level

Work type

Length of current

employment

Level

Female

Male

<29 years

30-39 years

40-49 years

50-69 years

1

2

3 or more

None

Lor more

High school, or below
University degree, Bachelor or above
Other/undisclosed

< 1.000.000 NOK (= €87.000)
21,000,000 NOK (=~ €87.000)
Undisclosed

Mainly office work

Mainly hands-on work
Combination

<1year

1-3 years

4-10 years

> 10 years

239

198
76
118
129
114
132
25
60
241
196
72

346

300
12
25
357
2
52
53
123
143

118
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Section content

Section 2. Motives underlying food
choices, evaluated as the importance of

different food attributes

Section 3. Sustainability meaning, by
identifying subjective connotations to

sustainability and food

Section 4. Preferences for sustainable
and plant-based food, evaluated as food

behavior in the canteen and at home

Source of included items

11 statements from the Single-Ttem Food

Choice Questionnaire (Onwezen et al., 2019),

plus six items specific to the local and national

context
11 terms related to food and sustainability,
adapted from the Sustainable Food Choice
Questionnaire (Verain et al, 2021) and
refined through project discussions

23 items developed by the project members

and pilot tested prior to the survey

Measure framing

“Itis important to me that the food

Teat ona typical day is ..”

“When you hear the word
‘sustainability’ in the context of

food - what do you think about?”

“Think about the food you et in
the canteen and the food you cat at

home:”

Measure assessment

7-point Likert scale, ranging from 1 “not

atall important” to 7 “very important”

Selection and ranking of the five

subjectively most important terms

7-point Likert scale, ranging from 1
‘completely disagree’ to 7 ‘completely

agree’
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Murankoetal. | Anaction which is brought about due to prioritising resource-

(2018) efficiency. This behaviour benefits or at least reduces damage to
the environment, economy and society (p. 133)

Gomesetal. Circular consumer behaviour s one that promotes resource

(202: efficiency, as wel as the flow of circular value, in consumption

systems (p. 2)

Arias etal, ‘Those consumer behaviours necessary in a circular economy
(2022) .3
Zibell etal. Consumer behaviour aligned with circular economy goals and

(2021) principles (p.3)
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Case Scenarios sense-making

Global scenarios contextualized

through contextual factors in regional
UNEP global-regional integration workshops; adaptation to diverse
sociocultural contexts and
institutional capacities.
Pre-existing EU Global Standing
scenarios adapted to sectoral context
EU single market with contextual factors; rapid
engagement with large management
group (80+ participants)
Future Wheel method used with
EIONET Group for systematic
Food system transformation examination of scenarios through
contextual factors; focus on

environmental and social dimensions

Transition pathways

X-curve framework applied through
regional lens; focus on disruption

potential and impacts

X-curve framework applied to
determine pathways between present
and alternative policy scenarios

X-curve framework analysis of
sustainable practices build-up and
unsustainable elements phase-ou;
temporal sequence across transition

phases

Strategic areas of interventiol

Policy interventions identified to address
human wellbeing and planctary health threats;
region-specific solutions developed through

collective intelligence

Eight strategic domains identified

(instit

ional, financial, sectora, etc.);
‘emphasis on policy coherence and cross-

domain integration

Morphological analysis across ten food system
‘governance dimensions; four coherent policy

pathways identified through pairwise

consistency assessment
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Short loops.

Medium loops.

Long loops
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10-R Framework
RO: Refuse
R1:Reduce

R2: Resell/reuse
R3: Repair
R4: Refurbish
RS: Remanufacture
R6: Repurpose
R7:Recycle
R8: Recover (energy)

R9: Re-mine
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Insights from food
service industry

- Discussions with
canteen and food
producers

Consumer survey
(N=437)
« Food Choice Motives
- Sustainability aspects
« Canteen specific
aspects

L 2

Insights from

research
« Literature study

Focus groups
(N=19)
- Barriers and drivers of
‘consumption
- Canteen choices
- Canteenvs home

Consumer

segments
based on:

- Dietary and health
preferences

- Convenience,
enjoymentand
economic factors

- Sustainability concerns

- Meatreductionand
plantalternatives

- From canteen to home
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&

Navigating

Shaping

PRESENT

O

Orchestrating

SCALE-UP

PHASE-OUT

=

2050

Legend. Clusters of Interventions according to agency in sustainaility transitions

Green systemic reconfiguration (green)

Resource scarcity pushes global value chain reconfiguration

Accelerated exit from fossil fuels

New innovative indicators on environmental impacts

Critical tech sectors (transport, steel and construction) became GHG-neutral
Large corporations abandon resource intensive sectors

Adoption of regenerative and remedial practices on environmental services

New practices and popular demand for 1,5 degrees lifestyle & eco-consciousness
Upscaling circular solutions across value chains

Strong public-private cooperation for a sustainable transition (Blue)
1. New future accountability tax, pricing in all measurable environmental externalities
2. Shiftin the role of states on public services and use of public funds

3. Government fully shift to monitoring/ controlling role for public services

4. Multi-actor collaboration supporting new business model

5. Tech neutral regulation + private R&D investment

6. Public-private partnerships + Infrastructure + Green entrepreneurship

7. Finance and corporates - Blended finance instruments

Bioeconomy takes centre stage (yellow)

Elimination of subsidies for non-sustainable agriculture

Food challenge addressed through agriculture optimization
Material and energy efficiency replaced by circular solutions
Emergence of agroecology, biotechnologies and urban farming
Diffusion of high-tech solutions for bioeconomy sectors
Shared vision Corporates & SMES - R&D and Food security.
Waste is a critical resource

Bioeconomy is at the core of the economy

New Business models for reshaping markets (Black)

1. Technological paradigm shift and economies of scale

2.Strong shift to green taxation, standards and market incentives

3. Increased market segmentation, diversification

4. Increasing adoption of high-tech solutions for service sector

5. New business models: high-tech, service and circular econormy

6. Consolidation of digital tools and global platforms + service sector
7. Emergence of customer made solutions

8. Consoldation of 828 economy

New models for enabling social mobility (red)
1.Labour force transitions from traditional to dynamic sectors
2. Unskilled non-EU migration is discouraged

3. Elimination of unskilled and repetitive jobs

4. Emergence of private providers of public services

5. Emergence of philanthropy and civilsociety organizations
6. Educational model shift & Upscaling technologies

7. Employees as corporate shareholders
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Dimension 2 (11.7%)

Dimension 1 (37.7%)

Clusters

Segment 1

(personal benefits)

m Segment 2

(personal benefits and animal welfare)

E Segment 3

(sustainability motives)
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Four Foresight scenarios EU 2050 Four Transition Pathways

Social
Technological
Economical

Environmental
Political
Geopolitical

Phase-out

g@ 2
W (_Adion )
Transformative elements
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A new social Govenance for
contract sustainability

Global
perspective on

People and
Economy sustainability

Four clusters on Strategic areas of intervention
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Current age

POLYCRISIS

Social contract

Actors

Focus areas

Society's Commitment to Sustainable Development

Desicion-
makers

Private
sector

- Economy and work promoting wellbeing and sustainable consumption
- Education, competence and sustainable lifestyles
- Wellbeing, health and social inclusion
- Food system promoting wellbeing
- Forest, water and land use promoting biodiversity and carbon neutrality
- Sustainable energy systems
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Shaping change through systemic
policy mixes

Navigating uncertainty and

complexity

Orchestrating processes and

relations

Steering change requires the capacity to act according to the objectives of systemic policy mixes including:

Mobilising resources and introducing new policymaking mechanisms to reorient and accelerate change (Ghosh et al,, 2021);
« Co-creating, planning and implementing comprehensive interventions, taking into account the complesity of sustainability

transitions (Matti and Bontoux, 2024);

Shaping markets by enabling a vision for change and direction, supporting strategic investment in critical infrastructures and
facilitating exchange of practices to foster new business models (Ottosson et al, 2020).

Navigating is understood as the ability of actors to deal with uncertainty and adapt (Jorgensen, 2012). It covers processes and practices

suchas:

Interpreting changing conditions on the way to sustainability transitions (Turnheim and Nykvist, 2019; Steen, 2016);

Introducing new practices such as forward-looking process aimed at analysing and managing available options and evolving

conditions (Tonurist and Hanson, 2020);

‘Taking decisions to maintain a course amid changing relationships and associated shifts in power dynami

Newig, 2016).
Orchestrating refers to the abilty of actors to manage processes and relationships to bridge differences between conflcting interests. It
covers:

« Exploring strategically synergies and opportunities spaces (Cirilltsch and Sotaraua, 2020) for ‘orchestrating a way forward through
22);

Faciltating alignment of social and economic actors on a long-term vision (Stcc, 2016) with interventions to complement financial

asystemic policy portfolio (Gomes and Barros,

support and regulation (Alvial Palavicino etal,, 2023);

Organising a safe operating space for collaboration and experimentation (Percira ct al, 2015) between the public and private sectors

(1zulain et al., 2024).
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Strategic areas A new social contract  Governance for

for sustainability sustainability

People and economy
for sustainability

Global perspective on
sustainabili

- Reformulate the social -
contract to embed
sustainability across all
dimensions, ensuring

equitable access to resources

and opportunities

- Renew democratic
engagement through
participatory governance,

fostering citizen involvement

in sustainability initiatives. -
Shaping change through - Accelerate sustainability
Systemic policy mixes competence development

through education and

training programs. -

Develop a coherent mix of
regulatory and fiscal policies
that reinforce each other,
promoting

sustainable practices

Phase out unsustainable

production and consumption

patterns through targeted

policies.

- Develop adaptive policies that | -
can respond to changing
social, economic, and
environmental contexts.

- Build consensus among

diverse stakeholders to create

Navigating uncertainty and
i a unified approach to
complexity
sustainability challenges.

- Promote research and.

innovation to anticipate and

mitigate potential disruptions.

Faciltate dialog among
stakeholders to build

consensus on sustainability

priorities and actions.

Create platforms for
collaboration that connect
Orchestrating processes and | various actors, including civil
relations society, businesses,

and governments.

- Promote intergenerational
equity in decision-making
processes to ensure long-term

sustainability

Source: own elaboration.

Foster multi-level governance
structures that faciltate
collaboration among local,
regional, national, and

EU levels.

Enhance democratic
legitimacy by involving
citizens in decision-making
processes related
tosustainability

Promote transparency and
accountability in governance
systems to build trust

among stakeholders.

Ensure alignment of policies
across sectors and levels to
achieve coherent sustainability

outcomes.

Create frameworks for
collaborative governance that
enable stakeholders to address
complex sustainability

isues collectively:

Strengthen capacities for crisis
management and resilience
building in

‘governance systems.

Utilize scenario planning to
prepare for various future
sustainability challenges.

Establish clear roles and
responsibilities for different
governance levels to enhance
coordination and effectiveness.
Remove regulatory barriers
that hinder innovative
business models aligned

with sustainability.

Foster collaboration among
regions and cities to leverage
local knowledge and resources

for sustainabiliy initatives.

Encourage business.
innovation that aligns with
sustainability goals, providing
incentives for green
technologies and practices
Support fa labor practices
and job creation in sustainable
sectors, ensuring equitable
economic opportunitis.
Promote sustainable
consumption patterns through
education and

awareness campaigns,
Implement social protection
measures that address
inequalities exacerbated by the

transition to sustainability.

Equip individuals and
communities with the skills
necessary to adapt to changing
economic conditions and
sustainability challenges.
Foster partnerships between
public and private sectors to
enhance adaptability and
resilience in local economies.
Encourage community-led
initiatives that promote
sustainable practices and
lifestyles.

Implement policies that
encourage sustainable
lifestyles, such as incentives
for energy-efficient practices
and sustainable transportation.
‘Support initiatives that
promote local economies and
reduce reliance on
unsustainable global

supply chains.

Provide access to resources
and support for communities
transitioning to sustainable

practices.

Strengthen international
cooperation on sustainability
issues through partnerships
and agreements that promote
shared goals.

Develop strategies to navigate
geopolitical uncertainties
while maintaining a focus on
sustainability objectives.
Foster global trade practices
that priori

sustainability
and resilience over short-
term gains.

Address global inequalities in
resource distribution and
access to sustainable

technologies.

Enhance global governance
mechanisms to address
transnational sustainability
challenges effectively.

Build networks of transition-
oriented partnerships that
facilitate knowledge sharing
and resource mobilization.
Promote global initiatives that
support sustainable
development goals (SDGs)

and climate action.

Strengthen international
partnerships to address global
sustainability

challenges collaboratively.
Promote synergies between
local actions and global
sustainability goals, ensuring
that local initatives contribute
o broader objectives.

Foster a global culture of
sustainability through
education and awareness

campaigns.
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Open
participatory

Analysis,
Assessment &
Interpretation

process

September

Scenarios for
sustainable EU 2050

Contextual factors.

&

Workshop 1 Workshop 2
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Scenario validation & Transition pathways
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|| cocreation areas of intervention
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Transition pathwa
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Description Results

Timespan 20002024
Sources (journals, books, etc.) 291
Documents 492
Annual growth rate % 2424
Document average age 195
Average citations per doc 151
References 26378
Keywords plus (ID) 4945
Author’s keywords (DE) 1692
Authors 1905
Authors of single-authored docs 35
Single-authored docs 0
Co-authors per doc 127
International co-authorships % 2459
Article 25
Book 3
Book chapter 26
Conference paper 165
Conference review 6
Letter 1
Review 55

Short survey 1
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Country Total citations Average article

citations
China 1301 13.60
United Kingdom 758 5830
India 531 650
UsA 421 2.40
Taly 25 1750
Malaysia 209 16.10
Brazil 165 2060
Korea 144 2400
Thailand 132 2640

Singapore 108 5400
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Paper
Sharma et al. (2020, Comp Oper Res
Lietal (2021), Chem Eng

Lietal. (.

2), Technol Soc
Hughes etal. (2020, Prod Plann Control

De Lucia etal. (2020), Sustainabi

Lietal. (2020), Int ] Prod Res
Alahi et al. (2023), SENSORS

Sharma et al. (2018), Neural Netw
DaSilva etal. (2020), Comput Ind Eng

Sharma et al. (2022), Comput Electron Agric

otal citations
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9
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9
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82

tal citations per yea
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3233
3167
19.00
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45.00
1257
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27.33
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Frontiers in
Sustainability

Fosters interdisciplinary conversations about!
novel solutions in sustainability science.

Aligned with UN Sustainable Development Goas,
this journal explores innovations in how we
produce and consume products, empowering
scientists to be more involved in the sustainability
discussion:

Discover the latest
Research Topics

Frontiers
Sustainability

Frontiers

Avenue du Trbunal-Fédéral 34
1005 Lausane, Switzerland.
fontersinorg

Contactus

+41(01215101700
frontersnro/about/contact

& frontiers | Research Topics
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Itis important to me that the packaging is
convenient.

Itis important to me that the packaging is
informative.

It is important to me that the packaging is bio-
degradable.

Itis important to me that the packaging is
reusable.

Packaging is not important to me.
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