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Executive summary

The main purpose of thideliverableis to
report the first insights onthe social
acceptance as result of stakeholder
interviews and survey questionnaire, and a
workshop.In-dept analysis of these results
will be reported by M44.

SAVONIAstarted the social acceptance
contextidentificationwork with a seriesof
interviewsand smalfroupdiscussionsith
the companiesstakeholderstargetgroups
andexperts,whichwere reported, as part
of D8.1 inFebruary202Q In collaboration
with  Murcia (Spain) and Kalundborg
(Denmark) municipalites a  survey
questionnaire on social acceptance and S
LCAhas been developedAnswershave
been collected and data analysed and

formulatedthe study scope and questions,
and analysed questions which are common
to bothapproaches.

Frst insidits of social acceptance are
satisfactory.  Insights on  barriers,
opportunities and challenges have been
collected from stakeholder and expert
interviews, survey questionnaires both at
Murcia and Kalundborg municipalitiesnd
from a workshop on Social Acceptance and
SLCAwhich applied portfolio techniques
for joint future scenario insightsThe
respondent number is lower than
expected, but it gives good basis for
qualitative analysis. Kalundborg and
Murcia, and the industry partnerdave
actively participated into the survey

managed according to the European GDPRcontent development and realisation, with

legislation and ethical requirementsis
agreed on VALUEWASTProtection of
PersonalData (POPD)D11.2 and Human
(H)participation(D11.4).

The social acceptance study has
connections on the social life cycle
assessmenfSLCA)n WP6, which studies
social impacts of th&/ ALUEWASTElue
chains. The-8CA is comprised of different
stakeholders, subcategories,and social
indicators. One of these stakeholdersis
“ ¢ 0 n s u hes rstakeholder comprises
different subcategories like health and
safety, privacy, and feedbaakechanisms.
Within the last subcategory (feedback
mechani sms),

social indicator. In this way, the survey
performedon WP8forms part of the SLCA
carriedout inWP6,completingthe synergy
betweenboth WPsWehaveidentifiedand

C 0 NS u mermjact

language editions before launch, and
CETENMAas broughtSLCA insights, as
well as evaluated and given feedback to
improve thereport.

The preliminangurveyresults indicate that
the citizens are aware of environmental
concerns and think they are important. The
acceptance of feed ptein, and recycled
plant nutrierts is expected to be high when
they are made availabléo the market
However, we need idepth analysis on the
aspects affectingital behaviourof citizens
and potential customers. Also, the need for
information is raisedand will be tackled
during the next steps of th# ALUEWASTE

acceptance is a
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1. Introduction

TheVALUEWASTEOject proposes an integrated approach in urban biowaste upcycling for the
production ofhighvalue biebased products, developing the first complete solution to fully
valorise biowaste across Europe. Three value chains use urban biowaste sidestreams as raw
material for its valorizationVALUEWASTIE developed at two very different European
locations, Murcia (&in) and Kalundborg @mark with the purpose of finding solutions both
technically and socially adopted to the different seemnomic contexts.

Circular economyCE)rovides many opportunities for companiesistomersand the soiety.

The European Union has recognized both the challenges, and the needs to develop new
products and services from urban biowaste. The opportunity is getting new protein and fertilizer
sources from biowastside streams.The technologiesto developthem are beingtested in
VALUEWASTHowever, there has been very little empirical research focusing on consumer
behaviour in the acceptance process of these new products, services or business models. Very
little is known on the consumer willingness to adopt new technologies, products anide®r

There is also a lack of systematic approaches when develGngsiness model€Estrategies

are crucial and should start from an assessment
accept different innovation pathways and include all astof supply chain (Borrello et al.,
2016).

Target 12.3 of the Sustainabl e Devel opment Go a
capita global food waste at the retail and consumer levels and reduce food losses along
production and supply chains, ihading posth ar v e st |l osses’”, by 2030.
achievable if productiorand consumption practices both change (Beretta et al. 2013, UNEP

2020). Consumer behaviour can be influenced on the basis of comarahdontrol, market

based or voluntary chaye approaches (UNEP, 2020). Consumers are more averse to command
and-control and marketbased measures (also because these are often poorly communicated),
making policy makers more inclined to rely on voluntary change. There is little evidence that
voluntary behavioural change contributes to significant changes in overall consumer behaviour.
Information tools do yield responses, though on modest scales. This highlights the need to
improve carbon literacy levels in the wider population to change sooiahs. Information tools

can be optimized to increase their efficiency by considering the complexity of consumer
psychology, including gender norms (UNEP, 2020).

Some studies have demonstrated how consuming insects (as a whole or powder) show
significant bendfs in terms of protein content (Rumpoldand Scluter,2013, van Huis,2013,
Halloranet al., 2015), but the social acceptance is still very low in Western societies (van Huis,
2013,Hartmann and Siegrist, 20L7Amato (2017) has summarized a) barriersgectbased
foodsin westernsocietiesandb) potential driversthat might leadto a changein eating habits,
whichhelpsto understandwhetherandto what extent consumersarewillingto acceptinsects

(or their components) in their diets which is crucial information when estimating how to
organize the food chain towards the introductionin$ectbasedingredients in Westerdiets.

The concept of social acceptance dimensions has been useddiestay\Wistenhageret al.,
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2006, andMoulaet al.,2018.Theconceptanddimensionsareappliedin the studydesign.Three
dimensions of social acceptance, namely sqabtical, community and market acceptance
have been identified. Factorsfluencing socigolitical and community acceptance are
increasingly recognized as being important for understanding the apparent contradictions
between general public support for new innovations and the difficult realization of specific
projects. The thd dimension, market acceptance, has received less attention so far and
provides opportunities for furtheresearch.

Models such as the Theory of Basic Human Values (Schwartz, 2012) could be seen as
increasingly important for international marketing camgras €.g.,0f products), as they can

help to understand values and how values vary between cultures. The Theory of Basic Human
Values tries to measure universal values that are recognised throughout all major cultures.
Schwartz’ s t he ovatonallydistinct valies andfurthee descnibestthie dynamic
relations amongst them. Human values are one of the most powerful explanations of consumer
behaviour (Beatty, 2005T.hese esults suggest that culture play a significant role in the success

of entrepreneurial efforts across countries even ones with largely similar governmental
structures. Cultural attributes accounted for 60% of the differeimo@rossDomesticProduct
(GDP)varianceper capitain countrieswithin the EuropeanUnion (EU) l(inan & Fernandez
Serrano, 2014). We can assume that cultural attributes are worth to be considered when
developing new products ®&ervices.

2. Objectives

Oneofthe mostimportantobjectivesofthe VALUEWAS Pojectisto seekimprovedperception

of citizensonurban biowasteasalocalsourceof valuablematerials Forthis purpose citizensare
beingaddressedhrough several communication campaigns and a citizen & consonmmted
approacles The objective offask 8.3 is to create joininderstanding on the social acceptance
and awareness, andhis report explains the first results and insights of saaakptance.

3. Description of the work

In order to prepare for the social acceptance study, we have earlier reported the following
deliverables:

i) D8.1 ¢ First insights on concept definitioproviding valuable insights on the
citizens’ perspective towar gredudisi owast e
ii) D8.2¢ Context definitiondefining the research context for the social acceptance

and the consumer perspective study, a requisite for sucaégsfoduct and
business development.

Information from survey questionnaires and a workshop have been collected to identify insights
and knowledge about social barriers, unmet and unarticulated needs,pams and gains,
barriers and drivers, and citizens perceptions and acceptance on the new bioproducts. The
participation of two contrasting cities (Murcia and Kalundborg) is expectatstoprovidedata

of interest to evaluate biowaste valorisation impientation strategies for those cities.

v al
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The social acceptance study has connections on the Social life cycle assesdmaiti(BWP6

(Fig 1), which studies social impacts of theALUEWASTHlue chains. The taskiming at

evaluatingt he ¢ o n s u mree is directly dinked potthe-ISCA. The-BCA is formed of

different stakeholderssubcategoriesand social indicators. One of these stakeholders is
“consumers”. This stakeholder comprises differe
andfeeack mechani sms. Within the | ast subcatego
acceptance is a social indicator. In this way, the survey performed on WP8 will form part of the

SLCA carried out in WP6, completing the synergy between both WPs.

Life cycle assessment (LCA)

WP6 Task 6.2 for each final market To identify the key social
; product
Future large-scale ———— Environmental aspects and map the current
plants assessment - social conditions in order to
Social life cycle assessment |_— jotarmine the social effects

(S-LCA)

during the development of
ValueWaste

Task 8.2 Questionnaires and Interviews
WP8
Evaluate social
acceptance

Direct relation

Task 8.3. Evaluate social acceptance

Figurel. Link between WP8 social acceptance studies and WP6 Social life cycle asseds@®@nt (S

The information generated in the social acceptance studies bl usedin the project
commercialisation / business mod#¢velopmentprocess As practical implementation, social
acceptance information is needed when developing different topics of the business model:
customer needs and drivers affecting custoni®haviour customer segmentscompany
solution—and in comparison with competing solutions, value proposition, marketing channels,
and customer relationships, key resources, partners, and activities, and revenue model.
Especially value proposition is important parG#business modes. When developing business
models, social acceptance is one of the evaluation criteria of the business model along with
other criteria, like sustainability and business potential.

4. Research design on social acceptance

4.1 Phases

The social acceptanceusly is designed to have three phases:

4.1.1Input: Getting information. Context definition and
understanding

The first step is to define the research context for the social acceptance and the consumer
perspective studyinterviews,and questionnaire, focusn group discussionhis stepwvas done
in tasks 8.1 and 8.
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Interviews and questionnaire to citizens

In collaboration with Murcia and Kalundborg Municipalities, a structured questionmaire

developed whichhas beenavailable online at the citizen participatory platform of the
municipalities. The launch dhe suvey was MarchJune, 2021The main purpose of this
questionnairewasto measure the public level of social acceptance of the three value chains

which produce new biowastealorisingproducts and services or technologies (Moula et al.,

2017). Specificallyhe goal of the survey questionnaiveast 0o assess the public
knowledge about the use of biowaste sidestreams as sources of feed or food protein by using
insects. The intentiomasalso to determine consumers motivation towards a better gepa

collection of wastes.

S

The scope and content of the questionnaiw@s discussed with both municipalities, and the

VALUEWASTIEnovation TeamVALUEWASTID19. Three perspectives (social, community

and marketiare beingconsidered when implementing innovations or a hew product innovation
process

1 Sociepol i tical perspective: attempts t o me a s
awareness and perceptions about the Europea
gas emission/carboneutral 2050 policies.

T Community perspective: i ntends t o study t
importance of environmental and soe&conomic issues, and needs the community
has, e.g., new protein and fertilizer sources.

1 Market perspective: is desiged t o study peopl es
products from insect, bacteria, fertilizer value chains.

willingt

Thus, the study questionnaire scheduled for the survey participants has been prepared to
include four parts. The purpose of part one is to gatherkigaaund information about the
interviewee such as country oésidence age, educational level and gender. This is to make
sure to collect information from a variety of people (e.g., not just interview males, but females
too). Also, the information can based in the analysis of social acceptance in different groups
of people

The survey questionnaitead 17 structured and background Information questions. At first, the
questionnairewasdesigned in a manner that thesgould be no correct or incorrect answe

The difference between the answerwas only dependent on personal viewpoint and
experience. The quantitative analysis will be made by summarizing all the data and calculating
the percentage of the choices for each questitmterms of participants, itvasour aim to
include people from different ethnical backgrounds to enrich the sample space in order to make
the research results more substantiedjiable,and objective (Moula, 2012a).

As this is an activity involvement the participation of humarthjcE committee approval,
informed consent and the protection of personal data as envisaged in our deliverables
(VALUEWASTID18: Protection of Personal Data (POPD) D11.2 and Human (H) participation
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D11.4) and according to the GDPR legislation of the European Wm@srapplied when
interviewing stakeholders or using the survey questionnaire. Therefore, before starting the
activity it wascommunicated to the Ethic Management responsible from Gaiker, evisaired
that the activity complies with the ethics requirements.

4.12. Analysis of socio -economical, community, and market

acceptance

Theconcept of social acceptanees analyed by addressing three dimensions of it: the secio

economical, community and market acceptance aspects and insights in relation to business
model development of protein, feed, or fertilizer production from urban biowaste sidestreams.

The concept (Fig) wasupdated and adaptedo this studyaccording to the feedback from

interviews.

Social acceptance concept

Socio-political Community
acceptance

acceptance

- Of technologies
and policies

- By the public

- By key stakeholders

- By policy makers

- Distributional

justice
- Trust

Market acceptance

- Supermarket chains,
- Proceduraljustice - Retailers,

- Companies selling feed,
fertilizers, or pesticides to
the agricultural sector

- Consumers
- |Investors
- Intra-firm

Adapted and modified by feedback from the interviews and from: Social

acceptance of renewable energy innovation: An introduction to the

concept. Rolf Wlstenhagen et al,, (2007)

Figure2. Social acceptance dimensions, adapted to VALUEWASTE from Wiistenhagen et al., (2007) and feedback

from the interviews.

Sociepolitical accefance This isa more general level of social acceptance. Squilitical
acceptance effectively fosters and enhances market and community acceptance, for example

opening many options for new investors awdntextbasedplanning systemsCommunity

acceptanceThis can bexplained by the fact that people support new products as long as it is
not in their own backyardNIMBYism. It significantly brings strong sense of ownership in the

process of energy policy and decisimaking.Market acceptanceSocial acceptance can also

be interpreted

as

t he

process

of

mar ket

adopt i

level of satisfaction. A market acceptance view is not just on consumers, but also investors

(Moula, 2021).

The analysis of survey questionnaire resuiasdone throughWebropol an electronic survey

system which is used to create surveys, collect answers, and analyse and visualize them.

Webropol is available to students and staff membersS#&VONIAThe system can be used to

L Webropol3.0surveyandreportingtool at webropol.com;

https://www.webropolsurveys.com/Manuals/Insight%2820Manual.pdf
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perform electronic surveys and implemt statistical and qualityelated analyses of data.
Results producd data in tablesWe received a total ofi47 answers, in comparison to the
expected around200-2000 answers from both Kalundborg and Murcia City citiz&ie
gquantitative analysisummarisesll the data and calculasthe percentage of the choices for
each question. Besides, this study content analgsised to determine the presence of certain
concepts, topics and, ‘i dentsteysngfunieqgtse’ t i Mo
Moula and Torrénen, 2016). The content analysis provides an avenue to understand the social
reality in terms of public acceptance of products/services from biowaste sidestreams by using
insects or bacteria in a subjective rdientific manner (Jung et al., 2016, Moula and Torrénen,
2016). Alsocorrelationswill be investigated between several questions as to identify certain
patterns and beliefs regarding the product or services.

4.1 3. Output: Determining social acceptance level.

In the survey, the scales for answeringre Yes/No, or Escale Likert from (1) Strongly disagree
to (5) Strongly agree, whidk usedwhen determining public acceptance. The scale cannot be
directly used to derive the social acceptance levels ohTdon and Joys@008 and Thomson

and Boutilier (2011), but it gives indication whether the citizen acceptance is withdrawal,
acceptance, approval, or psychological identification.

4.2 Expected results

4.2.1 Insights on citizen perceptions & social acceptance, and
awareness on environmental aspects

i) Getting ofinsights on the acceptance of citizens, including customer and end user,
on new CEproducts and services related to food, feed protein with insects or
bacteria, or biofertilizers in relation tihe value chains ofALUEWASTE

i) Learningon the consumer willingness to adopt new technologies, products and
services.

i) Developing and applyingystematic approaches when developi@i business
models.

iv) Gaining on thanew insights on three aspects of social acceptance when developing

new businesses oG Eof urban biowaste.

V) Gatheringof information on the changing needs: needs, wants and demands are
different in different mindsets and cultures (Moula, 2021).

4.2.2 Pract ical implications:

Understanding of social acceptance and its limitationsisileeded when desigring better

https://www.jyu.fi/yliopistopalvelut/surveys/webropoleng/Webropol 3.@evelopmentVersion Ma
nual.pdf
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products, services and business modelsC&nUnderstanding people's perceptions of biowaste

and their utilization as a new resource Qf- their thoughts, feelings and expectationss a

key component of the project. By participating
practices and government policy and contribute to one of the most important project
outcomes: guidelines fondustry, government and communities on how to work together and

ensure a more responsible biowaste management and their utilization as a sustainable resource

for protein or fertilizer production.

5. Preliminary results from the survey
guestionnaires at Murci a and
Kalundborg

This Section provides the preliminary results from the survey questionnaires in Murcia and
KalundborgResponses are provided in Annex |

5.1 General

We had 447 responses, of which 167 (37%) from Kalundborg, Denmark, and 270 (61%) from
Murcia, Spain. 10 answers were received from other countries of residence (Belgium, United
Kingdom, ltalia, Colombia, USA, and Greenland). Bachelor and Master/PhD @uucati
represents 75%, of which women represent 62.6% of the answers. 45% of the answers were
given from the age group 245 years, and 37% from the age group oftdbyears. Also, young
people (1830 years) were present with 14% percentage of answers. 92 nefgmts gave free
comments and feedback.

5.2 Socio -political acceptance

This isamore general level of social acceptance. Sgoailitical acceptance effectively fosters
and enhances market and community acceptance, for example opening many optionsvfor ne
investors and contexbased planning systems. In our survey, the questions 5, 9, 16, and 17
(Annex I) were designed to bring information on the squaditical acceptance.

5.3 Community acceptance

This can be explained by the fact that people suppesproducts as long as it is not in their
own backyareNIMBYism. It significantly brings strong sense of ownership in the process of
energy policy and decisiemaking. In our survey, the question88§Annex I) were designed to

get insights on the communitacceptance.

5.4 Market acceptance

Social acceptance can also be interpreted as the process of market adoption of an innovation.
It focuses on consumer’s | evel of satisfactio
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consumers, but also investors (Moula, 2021). In our survey, the quedi®bs (Annex I) were
designed to get insights on the market acceptance.

6. Interviews with stakeholders and actors
of VALUEWASTE

6.2 Interviews preparation and development

The First set of interviews with focusn groups, companies, Murcia anlalundborg
municipalities, and experts were performed between January 2019, and January 2020. The
stakeholders were classified according to: « Technology Developers », « End Users », «
Academia », « Research Entities », and « Public Administration».|lBiwérfg questiongTable

1) were used in the interviews to help to define the social acceptaimgext The results of

this first round of interviewsverereported as part of D8.1 iRebruary2020.

Tablel. Interview questions uskduring stakeholder and actor interviews.

Context design Social acceptance points of view

Description of the case(s)

Which are the social characteristics of the
application of the technology?

Which stakeholders are involved? . . _ .
Discussion on the social acceptance different

Who is the investor? Is &n outsider? point of views: socigpolitical/economical,

o o community, and market acceptance
Is the initiator an actor from within the

community? Barriers, opportunities
Is the community invited to participate in The focus and target groups of the survey
the project? which consumer/end user questionnaire on social acceptance

roups will be engaged and how?
groups wi 9ag W The questions needed in the survey

Does the local community have significant guestionnaire on social acceptant®ebring

influence in the process? information in relation to the ALUEWASTE
valuechains.

Is specift local, tacit knowledge used or is

the community only expected to say Organisation of the survey questionnaire in

“yes" ? the city platforms and social media

If locals can be involved in either the Ethical considerations and dat@anagement

process or the investment, does this apply (GDPR)
to all or not? Moreover, who decides
about that?

Schedule for the survey guestionnaire &
deciding the target group(s) and size
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Table2. Interviews during 201:2020.

Person

Organisation/company

VALUEWASTE Project | Grant agreement number

Month
(0]

818312

Type of entity

: VTT, Finland, current: Founder at Volare

interview

animals using insectdt wascreated as a

Dr. Matti Tahtinen | ResearcheCE eg, on insect farming an¢ 11/2019 Research Entity
side-streams
Ferrovial CESPA. CESPA is a large comg;
Mr. Antonio belonging to the group Ferrovi&ervices
g g. group . 12/2019 Large Company
IgualadaFernandez that negotiates the contract of the city o
Murcia
Mr. Kell Andersen
) ) Technology
andMr. Lars Danish Food and Bioeconomy Cluster 04/2020
developer
Humholdt
Municipality of Kalundborg/Symbiosis
Center Denmark. Kalundborg is a ¢
located in the Northwestern coast of th
largest Danish islands, Zealand, with .
Mr. Johan Ib g . . . 4 and Public
population of 16,490 inhabitants (2017 . .
Hansen, Denmark 10/2020 administration
The development department o
Kalundborg  Municipality  runs  the
Symbiose Center, a gip of industrial
companies
iosi D k Kal Technol
Mr. PerMoller Symbiosis Center Denmar alundbc 10/2020 echnology
1/2019 developer
i VALUEWASTE j A ia/R k
Dr. Martin Soriano Coordinator U S project, 4-11/2020 cademla( esearc
CETENMACartagena, Spain Entity
Dr. David
, SLCA ExperCETENMA
Ferrandez
Murcia City. 450.000 inhabitants, the cit
of Murcia is the capital of the Region ¢
Mr. Manuel Valls | Murcia. In VALUEWASTEhey are ini 3,4 and Public
Sevilla charge of Communication and citize 10/2020 administration
engagement and promotion of biowast
selective collection in Murcia.
Sopropeche. Innovative nutrients
Internationally recognized as expert in th
areas of anirr?lal feeg a uaculturz etfoc Technology
Mr. Olivier Derome ! . p 9/2020 | developer/Researct
and organic fertilizers. .
Entity
https://w ww.sopropeche.com/en/notre
activite/
Entomo Agroindustrial, Murcia. Entomo
Mr. Juan o .
. Agrolndustrialis a newly created Spanis
Antonio company with the mission of enablin 11/2019; Technolo
Cortez, Mr. P y g 3,4,9 and 9y
: companies totransform waste from the developer
Diego . . 10/2020
Food Industry intosustainable food for
Amores
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platform of professionals andompanies
that allow companies testart projects of
recovery of waste. In VALUEWASTE, t
areresponsible of the installation of insec
farm DEMOin Ceheg, and conversion ¢
urban biowaste viaBlack Soldier Fly intc
feed and food protein.

Dr.MunjurMoula,

President of the SAS (Social Acceptar
Studies) network at Aalto University
Finland and Advisory Group Member
VALUEWASTE

10/2020

Academia/Researct
Entity

Mr. Michael Jenser

Unibio, Danish  biotechnology firm
Copenhagen 1/2019. Unibio is a leadi
Danish biotechnology company founded
2001 with core competences withir
fermentation technologies, allowing
highly scalable production of bacterie
protein meal. In cooperation with
Technical University of Denmark (DTL
Unibio has developed amnovative and
unigue technology as the result of mor
than 30 years of research and developme
activities: the ULoop® fermentation
technology. IVALUEWASTEhey Design,
implement and test the microbial protein
productionfrom upgraded biogas.

10/2020

Technology
developer

Ms.AinhoaBilbao

Gaiker makes laboratory tests th
properties of bio-compounds,

toxicological, functionalities, microbiology
Test the toxicology and fictionalities of
the products in the 3 value chains. Unibic
bio-compound related to SCP. Entomo
bio-compound  related to insect
production process. Ekobalan
biocompunds on biofertilizers, not ye
received

10/2020

Research Entity

Dr. GunnaiThelin
and Dr. Wim
Moerman

Ekobalans/Nuresys

10/2020

Technology
developer
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6.3 Results

The interviews produced valuable information andefulinsights on the social context: end
productsdefinition, goals of the study and target groupsrticipants, acceptance levels, as well
as information on the operational environment (e.g., legislation, political). Results of the
interviews are summarised at Table 3

Table3. Social acceptance barriers and opportunit&skeholder insights.

Barriers, challenges

Opportunities

Food products: authorization from EFS
needed; can be difficult as an ingredien
takes a long time or not approved. Resu
from VALUEWASTEan be good, but the
approval may not be received. Unibio

waiting for the toxicological evaluatior
interested bya possible customer interestec
of abio-compoundproduct.

Healthy properties people would like to buy

antioxidative properties (no results obtained yet)

Bio-compound are targeted for food or feed. Gaike
makes laboratory tests the properties dbio-
compounds, toxicological, functionalities,
microbiology, Test the toxicology and functionalitie
ofthe productsin the 3valuechains CurrentlyUnibio
has 3bio-compound related to SCP, Entomdib-
compound related to insect production process
and Ekobalns biocompunds on biofertilizers, no
yet received

Possibilities on marketing of biocompunds &
ingredient for food or feed. Different customers
possible, eg if promotes the growth of the fish

The market is not ready; acceptance of ne
type of protein, legal framework partly

opening, Unibio has permits for thedS,

consumer safety aspects, end user

acceptance to buy the products

New jobs, attractive business of sustainability, loc
resilience, save CDbe more sustainable

Acceptance of new products, legislation

Novel products and development of value chain
better use of biowaste, adapting to climate chang
like waterscarcity and soil degradation

Feed: legislative context, prize, some ra
materials are cheap and have to compe
with them

Food: social acceptance is the main barri
legislation.

Opportunities, impact of novel products or
consumers/people for both feecnd food. Feed
products are easier to bring to the market along wit
fertilizer products. Business to business.

Heavy metals, toxins or drugs accumulatio
Market acceptance can be barrier.

Target group young people- in 515 years
consumers habits cathange

Direct comparisons of new products again
traditional ones might not be plausible

Opportunities lay on the use of bimompounds as
ingredient in food and feed products. Fish feed.

Toxicological properties obio-compounds
(possiblebarrier)

Final marketable product shall be both feed &mod
for microbe and insecprotein.We should address
the market acceptance of: Supermarket chési
retailers, andcompanies selling feed, fertilizers an
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pesticides to theagricultural sector. Business tc
business.

Biowaste is a resource for recycled plant nutrien
that can replace artificial fertilizers

Citizen awareness (possible barrier)

The expert interviews indicatsome focus groups othe market acceptance: Supermarket
chain, Retailers, and Companies selling féexijizers,and pesticides to the agricultural sector
as well aBusiness to business.

The safety and legislation are key components in achieving social acceptaccedify to the
European waste and food legislation, waste cannot be used as material for feed of food, but the
technical use, for e.g. biodiesel, is possible. Definitions and requirements in the waste and food
directives should be followed.Biowaste from cateyiif processed correctly, could possibly be

an option for a sidestream which could be used in tiMaluechain,if not classifiedaswaste.

Novel foods, in practice, for example,producedwith insects, need authorization from the
EuropeanCommission. Safety of such novel food is assessed, upon request by the Commission,
by the European Food Safety Authority, EFSAA&LS).

In order to achieve market acceptancéete are indications that people would like to buy
productswith bioproductshavinghealthy properties. Gaikgrerformslaboratory tests on the
toxicological, functionalit andmicrobiological propertie®f the bio-compound produced in

the 3 value chainsUnibio develops Jio-compound related to single cell protein (SCP),
Entomo 2bio-compound related to insect production process, and Ekobalans biofertilizers
which are not yet under laboratory testing. Thm-compound could be sold as ingredient for
food or feed. Different customagrofile are possible(e.g.customers cultivating figh

The driver for change of customer behawican be related tattractive novel products and
circular value chains, better use of biowastestainability and adaptation to climate change
related towater scarcity and soil degradation. However, the market is not ready for these new
bioproducts and we lack information on the custonmenofile and drivers obehaviourakthange
which will be needed in order to increase the market acceptance.

There are fators which may increase sogqpolitical, and community acceptance. For example,
creation of new jobs, attractive business of sustainability, better local resilidass, C®
emissions, anthe development of more sustainable society

7. Preliminary results of the social
acceptance and S  -LCA workshop

The virtual wor kshop “Food, - dustoener,insigate df sdcialr t i | i z e
acceptance and-B C Avas organisedn 24 of February, 2021. The starting point was that we do not

know enough on the social acceptance and sediflA, or which are the new sources of protein

we need an introductory workshop to gain insights for future. How can we make food system change

—which are the barriers, challenges and opportunities. Also, which aredhsumerexpectations-

is it prize, taste and textureThe workshop started with two keynotdsy Dr. Moula and Dr.
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Fernandezfirst, an introduction to social acceptability and ndwproducts— needs, wants and
demands (Moula, 2021), and introductiontiee SLCA.

The workshop applied PRIA approadProspective Rapid Impact Assessm@gkelinen et al., 2021)

PRIA is a future scenario workshop methfodusing on the future impast Often the issues are
portfolio problems where the task is to find a set of actions that meet the objectives of the various
stakeholders as well as the specific targets (e.g., CO2 emission reduction) and constraints (e.g., costs).
The challenge is thahe development and evaluation of portfolios can become very complicated,
especially if the number of candidate actions is large and there are synergies or antagonistic effects
among the actions. Portfolio Decision Analysis (PDA) is a powerful approaeafioig with portfolio
problems. The PDA is used to develop decision scenaridhis case on social acceptanc&he

portfolio is a collection of actions, which can be recommended to be taken into account in designing
and deciding actions how to improyBaldanius & Kajanus 2021).

At the workshopideaswere brainstormed to 6 categories, and evaluated fastckby a multicriteria

(MC) visual evaluation todNTOat into.SAVONIA. The categoriegvere: 1) weaknesses, missing
capacitiesand vulnerabilities, 2) strengths and existing capacities, 3) values, hopes and goals,
4) actions, strategies and means, 5) threats, risks and fears, and 6) opportunities and possible
worlds (Kajanus et al., 2019 & 2019; Eskelinen et al., 22020, and2021). The ideas were then
moved toan evaluatiorenvironment, where theyvere evaluated easily from 1 to The evaluation
criteria were: 1) policy makers point of view: does the idea increase social accefitamc at all,

7= very mucl 2)roducers &value chain point of view: opinion of the producer on the social
acceptance or social impact from the value chain point of {lewnot acceptable at all 7= very easily
acceptable idep and 3)social acceptance from theonsumer or citizen point of vie{l = not
acceptable at all, 7 = very easily acceptable Jd8aideas were created, and 14 evaluatevsluated

them against the three evaluation criteria, resulting into 763 individual evaluatibiteas

The INTO tool features PDanalysis based ooore index andreporting according tdhree PRIA
zones.PDAwasusedto select an optimum portfolio of actions for the futufithe overall esults are
presented at the PRIfkame (Figure 3)where the ideas are listed, thdeas havindest coreindex
at top of each category. Figure 4 lists the best ideas according to theiires byPRIAzones The
PRIAzones arel) protection zone where threats meet weakness, 2)empowerment zonewhere
opportunities meet strengths and finallg) innovation zone where objectives meet actions
(Kauhanen & Kajanus 2021; Eskelinen et al., 2@gdkiijk,
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Actors: Producers, customers, citizens,
communities, enterprises, public
organisations, research, NGOs,
municipalities, state, international
organisations

Context: What do we know on Values, hopes, goals
the social acceptance of food,

feed, fertilizers from biowaste

V1 Decrease waste production
V2 Alternative sources of protein than meat
V3 Green future for the children

<V4 To keep healthy and safe ingredients

V5 New markets for fertilize producers
V6 Reduce environmental footprint of food
V7 Increase resilience and self-suffiency

Threats, risks, fears

T1 Consumers don't like the end products

T2 Lack of interest for investments in innovative
solutions and products (that have a low degree of
social acceptance

T3 NIMBYism (Not in My Backyard)

T4 Too expensive to take to the market

Opportunities, possible worlds

01 Good for the environment and climate
02 Sustainable circular biofertilizers

03 Healthy diets and properties documented
04 New customer segment for biowaste based
food or fertilizer
Consumer personq,

Strengths, capacities po li Cy ma k er
’
51 Lots of raw materials available pr.od ucer
sts

N

Weaknesses, missing capacities

W1 Culture and tradition has to be redesigned;

meals without meat can create resistance etc.

W2 Need of teaching and educating the consumer
Actions, strategies, means W3 Govermental regulations make use of biowaste

Al Adapt legislation and regulations /tax reduc resources costly and problematic and send a

A2 Disseminate the economic impacts (jobs etc.]\, message to consumers that biowaste based

A3 Raise awareness at the local level products are problematic in terms of quality

52 Shortage of proteins on the global market
53 Biowaste upgrading will lower society’s co
54 High ground morally compared to
production using limited resources

S5 Technological strength and capacity

S6 Sustainable production and acceptance

AN

A7 Pop-up restaurants /campaigns of products
A8 Workplace strategies

locall
Y A4 Showing how to contribute to climate change and security
AS Showing the new values produced by kg of urban
PRIA © Savonia UAS biowaste ’ Criteria: social acceptance from
A6 Inclusion of the new products with wellknown .
brands producer, customer, and policy

point of view

Figure3. The social acceptance workshop results at the PRIA frame, where the ideas are pramtitizdihg to
their coreindex.

PRIA- zones

!
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Figure4. The social acceptance workshop results by three-BR&1Aas (Eskelinen et al., 2021, Paldanius & Kajanus,
2021).
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8. Discussion

Our survey results indicate that the citizens are awareen¥ironmental concernsand their
importance (egon climate change and low carbon society)d, as a key insightwould like to
welcome newbioproducts which cause less environmental effe@ise resultsndicate alsahat the
acceptance of feed protein and recycled plant nutrients would be hitiferfood protein.However,

the citizens, ancconsumers have only little experience of such produtitere are citizenswho are
willing to change their eating habits to a neosustainable directiorOne major finding is, the lack of
information, and need to get more information on waste management, new policies and trends, and
information to the public, is obvious at different levels, including the EU. The citizens think
information on taste, fuationability, technical quality, and vitamin/mineral conteate important.

We can estimate that the producté ALUEWASTHEl produce need to fulfill the expectations of
consumerswhat comes to taste, functional properties, technicalatjty, and vitamin/mineral
content.

The social acceptance workshop produced a joint view oBbkactceptance based on, firstiyolicy
makers point of viewsecondy, producers & value chain point of viewpinion of the producer on
the socialacceptance or social impact from the value chain point of yaavd thirdy, consumer or
citizen point of view.As a major threatthe participantsidentified that consumersvould notlike

the end product, and as weakness, tlelture and traditions whicmeed to be changed. As
opportunity, the productsare positivefor the environment and are sustainable. As existing capacity,
there is arange of raw material and technology availabl€he bggest value comes through the
decrease of waste, arttie obtention ofalternative sources of protein and fertilizéFhemain action
would be adaptindegislation andraising of awareness and disseminationimformation on the
impacts.The results will be interpreted critically since the participaoitthe workshop were mainly
representing the value chains and experts, and the consumer, citizen, and policy makers viewpoints
were present only indirectly through the expertise of the participaitse PRIA approach seems to
work well to gain joint undestanding on thedifferent aspects ofocial acceptare

9. Next steps

Preliminary results on the first insights of social acceptance were formed with three study
approaches, interviewssurvey questionnaire, and a workshog. final report on social
acceptanceof biowastederived productswill include irdepth analysis of the datgathered,
and discussion on the resultsvith Murcia and Kalundbar municipalities, as well as
implementationof the results with the industry partners Unibio, Entomo, and EkoBalemsn
developingCBEbusiness models. This includes also the developmethiedf ALUEWAS Tizerall
business model. Insights from some stakeholders outsid¢ ALUEWASTEEOvering
supermarkets, retailers, or companies selling fefedtjlizers, or pesticides tahe agricultural
sectors as well as some municipalitiespuld bring value added on market acceptandbe
industry partners need teecommendsuch stakeholdersor further interviewswhich are of
interest to their business cases.

The survey questionnarresults from the Murcia and Kalundborg municipalitiesill be

WA/ 20



Deliverable D8.3.| VALUEWASTE Project | Grant agreement number 818312

analysedon their opinion of the valorisationof biowaste and on their views as potential
consumerof the new generatedbio-basedproducts. This is an ongoing processich will be
completed when all the information is collecteifinal report on social acceptance of biowaste
derived products and services will be prepared by M44 (DeliverableJ8ide, 2022)We will

also use feedback to further develop tsecial acceptance andLEA study approaches and
methodologies, and communicate the result to target audiencesial and target groups,
values, objectives/goals, and prioritize potential opportunities based on the insights. Social
acceptance and-BCA aidies will be coordinated between WP8 and WP6.

The participating municipalities, Murcia and Kalundborg, have shown inter&siiningthe
citizens perceptions on sorting of biowaste, al
the productsVALUEWASTi& producingWe are going to need need-gepth analysis of the

results to answer these question@ur goal is to gain understanding on the complex factors

affecting consumer behavim and sustainable food system. The consumer behaviour can be

influenced o the basis of commandnd-control, marketbased or voluntary change
approachegUNEP, 2020We need to change both the production and the behawxid he key

question is, which is the vithkehaviourwe need to change (Grenny et al., 2013).

One key findig, the lack and need for informatiaf the citizensand consumerspeeds to be
addressed in the next steps of the project. The survey results indicate that this could be
important factor to influence customer behavin Consumers identify anfdivour the product
entailing lower carbon emissions.

10.Conclusions

Preliminary esults on thefirst insightsof socialacceptance wer@roducedwith three study
approachesinterviews with stakeholders, a survey questionnaire at Murcia and Kalundborg,
and aworkshop on social acceptance aneLGA The respondent numbeof the survey
questionnaire(447 in total)is lowerthan expected, but it gives good basis for qualitative
analysisEven 93 respondents gave also verbal feedback and ideas, which will edatu
further analysis.Kalundborg and Murcjaand the VALUEWASTIiEdustry partners Unibio,
Ekobalans, and Entombave actively participated into the survey content developmand
realisation, with language editions before launch, @EITENMAas brought £ CA insights, as
well as evaluated and given feedback to improvertgport.

The main insights represettte production and value chain point of vieas well aitizens,
consumers, and the society in generalProduction and value chainomt of views were
providedby interviews, and a social acceptance workshop. The expert interviews indicate some
focus groups on the market acceptansapermarket chais, retailers, andcompanies selling
feed, fertilizers and pesticides to the agricultusactor, as well alsusiness to business.

The main scope of the social acceptance survey questionnaire was to measure the public level
of social acceptance of the three value chains which produce new biowaste valorizing products
and services or technolagg. The preliminary results indicate that, overall, the citizens have
awareness and interest in new bioproducts like protein ingredients and recycled plant nutrients

WA 21
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Theythink that environmental factors are important and we can expect that the acceptance

level will be high when these products enter to the marlés. a first insightwe can expect

citizen acceptance | evel of ®“acceptance”™, or ‘
with some products, according to Thomson and Joyse (2008) amdsbm and Boutilier (2011).

However, only few citizens hawxperiencednovel bioproducts and they are not available at

the marke We need further analysis of these results.

The safety and legislation are key components in achieving social acceptancefaddge in
practice, for example, produced with insects, need authorization from the European
Commission. Safety of such novel food is assessed, upon request by the Commission, by the
European Food Safety Authority, EFSA (EU, 2015).

In order to achieve @ rket acceptance, there are indications that people would like to buy
products with bioproducts having healthy propertiesThe driver for change of customer
behaviour can be related to attractive novel products and circular value chains, better use of
biowaste, sustainability, and adaptation to climate change related to water scarcity and soil
degradation. However, the market is not ready for these new bioproducts, and we lack
information on the customer profile and drivers of behavioural change whilttb@&/needed in
order to increase the market acceptandeere are factors which may increase semiditical,

and community acceptance. For example, creation of new jobs, attractive business of
sustainability, better local resilience, less C€nissions,and the development of more
sustainable society.

Resultswill be useful and applied when making new businessmodelsin WP7,where social
acceptance is used fbevelop ancevaluate the new businesaodels.Also, our goal is tgain
understandng onthe complex factors affecting consuméehaviourand sustainable food
system.The consumer behaviour can be influenced on the basis of commaddontrol,
marketbased or voluntary change approaches. We need to change both the production and
the behaviou. The key question is, which is the vitehaviourwe need to change (Grenny et

al., 2013)Also, how can we improve with the consumer getting better information.
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12.Annex |. Social acceptance study Spain
Denmark Basic report . Survey
guestionnaire on social acceptance
(VALUEWASTE )

Total number ofespondents: 447

1. Country of residence
Number of respondents: 447

Denmark

Spain

Other, which

0% 10% 20% 30% 40% 50% 60% 70%

2. Education level
Number of respondents: 447

1 1 1 1 1 1
5 _
S
5o
9 c
28
v 8
% >
3
o
-0
0 1 2 3 4 5
Average: 3.4
Elementary/ Technical/ Other/
. y vocational | Bachelor: Master/PhD | No Average: Median
High school
program answer
Pleaseselect
your
: 2.9% 16.3% 21.5% 53.7% 5.6% 34 4.0
education
level
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3. Gender
Number of respondents: 447
- -1
- -0
0 1 2 3
Average: 14
Female Male No answer Average Median
62.4% 37.4% 0.2% 1.4 1.0
4. Please select your age group
Number of respondents: 447
<18
18-30
31-45
46-65
No answer I 1%
0% 10% 20% 30% 40% 50%
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5. Are you aware that
Number of respondents: 447

the EU aims to be climate -neutral by 2050

an economy with net  -zero
greenhouse gas emissions (CO2). All parts of
society and economic sectors
will play a role from the power sector to
industry, mobility, buildings, agriculture and
forestry

Technologies using insects for protein
production can cause less greenhouse gas
emissions than traditional methods

Insects are rich in protein and fat content

Biowaste is a resource for recycled plant
nutrients that can replace mineral fertilizers

Average :1.3

Project | Grant agreement number 818312

Average
score

13

15

1.2

11
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6. Do you agree on the following statements?

Number of respondents: 447 Average
score

The community needs new products
and solutions for a more effective n = 446 4.4
utilisation of biowaste

| am ready to change my eating
habits and eat proteins from new n =444 3.7
sources

We need new protein sources for
humans

n =445 4.0

We need new fertilizer sources for _
food production n=444 4.6

The European Union should be more
self-sufficient in sustainable protein n =443 4.2
production

Biowaste should be used as a source _
for feed n =443 3.6

Biowaste should be used as a source
n =443

for food 4.0

Biowaste should be used as a source _
for fertilizer n = 446 45

Separate collection of biowaste is _
important n=444 4.5

The society should contribute to
economic development/investments
for more sustainable use of biowaste

= 446 3.5

=}
|

| get enough information on waste
management issues, such as new
policies and trends, or how to reduce
waste

n =439 3.4

o
[
N
w
N
ol

Average :4.0
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7. Do you take any kind of measures to palliate thiémate change?
Number of respondents: 445

Yes

No 4%

0% 20% 40% 60% 80% 100%

8. If yes, please select of the following options

Number of respondents: 439 Average
score

a) reusing, recycling, reducing your

waste at home n =436 11

b) | reduce water and/or energy

consumption n =430 11

c) | use the public transport or
alternative transport (bike, electric n =428 1.5
scooter,skateboard, roller skates etc).

d) other ways of reducing waste n =409 13

o I

Average :1.2
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9. Please disagree/agree on thmportance of following environmental and socieconomic
issues
Number of respondents: 447

Average

score

Air pollution n = 446 4.7

Water pollution n = 447 4.7

Food security n = 447 4.5

Loss of biodiversity n = 446 4.6
Deforestation n = 446 4.7

Waste disposal n = 446 4.5

Natural resource depletion n =447 4.7
Soil degradation 4.4

Water scarcity n = 446 4.7

Human rights n =446 4.5

Working conditions/Health and 44

safety
Cultural heritage 4.0
Socio-economic impacts 4.1
0 1 2 3 4 5

Average :4.5
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10. Would you agree to choose from the following new protein or fertilizer sources when
made available?

Number of respondents: 447 Average
score
Feed Protein produced by using 41
insects '
Feed Protein produced by using 3.9
bacteria '
Feed Protein produced by using fungi 4.1
Food Protein produced by using _
insects U= 3.4
Food Protein produced by using _
bacteria n =439 3.4
Food Protein produced by using fungi 3.7
Recycled plant nutrients from _
0 1 2 3 4 5

Average :3.8

11. Have you bought products which contain insect/bactebased products, for example,
protein bars or protein powder
Number of respondents: 441

:
0% 20% 40% 60% 80% 100%
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12. Please, rate the following statement
Number of respondents: 434

The information provided on new

products, such as protein bars

containing insects- based
ingredients, in product labels clear,

understandable and useful?

Average : 3.6

n =434

VALUEWASTE Project | Grant agreement number

818312

Strongly
disagree

Disagree

Neither
agree
nor
disagree

Agree

Strongly
agree

Average

Median

Theinformation
provided on new
products, such as
protein bars
containing insects
based ingredients, in
product labels clear,
understandable and

useful?

3.0%

5.1%

46.8%

20.7%

24.4%

3.6

3.0
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13. Please evaluate thenportance of following properties of the insect/bacteridbased
product
Number of respondents: 430

Average
score

Taste of the product

Information on the product, for
example, protein, fat or other content

Functionality, referring to the main
function of the product

Technical quality, such as stability,
durability, ease of maintenance

Additional services rendered during use 38

and disposal '
Aesthetics, such as appearance and _

Image (of the product or the producer) 3.6

Costs related to purchase, use and 4.0
disposal '

Specific environmental and social a1
properties '

Rich vitamin and minerals content 4.2

0 1 2 3 4 5

Average :4.0
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14. Please, rate théollowing statements on insect/bacteriebased recycled products

Number of respondents: 438

Would you agree to buy insects-based
products because they are sustainably
produced and reduce environmental

emissions?

Would you be willing to pay more on
insect/bacteria-based protein
products because their cause less
environmental effects like carbon
emissions, or due to functional
properties, for exampole, positive

effects on health?

The origin of the biowaste/side stream
(= what the bacteria or insects uses)
has an effect on my choice when
choosing the product

Would you buy the insect/bacteria-
based product because of rich vitamin
and mineral content?

Average : 3.4

n =436

n =438

n=434

I

o
=
N
w

Average
score

3.6

3.0

3.6
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15. Please, rate the following statements on new, innovative recycled plant nutrients which
are aimed at plant production
Number of respondents: 440

Average
score

Would you agree to buy recycled plant
nutrients for crop production because
they are sustainably produced and
reduce environmental emissions, or

improve soil properties?

Would you be willing to pay more on
recycled plant nutrients for crop
production because their cause less n =439
. ) 35
environmental effects like carbon
emissions?

The origin of the recycled plant
nutrients for crop production has an
effect on my choice when choosing the

product

3.8

Average :3.8
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16. How do you think theeU and governments should motivate customers to choose
recycled products
Number of respondents: 441

Average
score

By providing information to the public
on benefits

By lowering taxes of insect/bacteria-
based products

By reducing inhibitory regulations

Average :4.1

17. Please give any additional comments
Number of respondents: 93
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