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1. Executive summary

BIONnTOp is four-year research project carried out by 21 teams and almost 170 experts from research
institutes,the mechanical engineering sector, food and packaging companies, and trade bodiesdgmm

EU countries. The project aims to develop novetHdased and compostable packaging and textiles
through experimental research on copolymers and compounds with customized biodegradability and
multifunctional coating solutions.

In order to ensure the sustained alignment of BIONnTOP to market real needs #wetp decrease the
time-to-market of the proposed solutions, Movimento Consumatori has been appointegihatyse
consumer perception on bibased packaging, identifying awareness, attitudes and willingness to buy.
This researchesultsand the recommedations proposedConclusion$gb) are drawn froma surveyg
3.303responsegollected in n.8 European countries (Germany, France, Italy, Sjmherlands Belgium,
Greece, Maltay and n.3 focus groups focused on consumer associations;dbaih industy companies
andinstitutions.

¢tKS adGdzReQa NB&adz Gas SEFYAYS GKS F2tft26Ay3 | NBI
Awareness and knowledge The research provetthat consumes had dack of knowledgeegarding bie
basedproducts that cannot be easy identdd in the market. Although low awarenesd bioplastics
characteristicsvas identified the study verifies positive consumer percepsdhat were so positive they
wished for nore incisive legislative regulatisto support it at global or, at least, Europekevel

Association and connotatiorg, According to awareness and knowledge analysien ifthe European
consumers associate bioplastidth an environmentally friendlghoice,they also raisedsome doubts
related tothe economic éxpensiv¢andsocial fand consumptiohimpact connected to bioplastics.
Information and labelc Datashowsthat consumers have more interest factual advice that maximizge

the utility of the selectedproduct. Moreoverthe researcidemonstratedthat more information could &
provided mainlyin relation to recycling procedure and that consumers complain aboyiackaging
informationthat is urclear, especiallyaroundEnd of LifeEol) treatment.

Buying decision and willingness to pay Buying decisions are strictly connedtwith the ability to
NEO23ayAT S o06A2LI I adA OmderiffingtBe ndide/of piadustipaeiaging puFchased dzf ( A -
represents a barrier on market development. Therefore, even if European conspereeive bioplastic

as an environmentdkiendly choice, they do not recognizesi$ such at point gburcha®. Furthermore,

the study points out that consumer purchiag choices are based not only on environmergahcerndout

also on social and economic judgements.

RR] .\ Bio-based Industries m BlOnTopProject- All Rights Reserved Grant Agreement n°3 761
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2. Introduction

2.1 About BIOnTop

BIONnTOp is four-year research project carried out by 21 teams and almost 170 experts from research
institutes,the mechanical engineering sector, food and packaging companies, and trade bodiesdm
EU countries The project aims to develop novel Hiased andcompostable packaging and textiles
through experimental research on copolymers and compounds with customized biodegradability and
multifunctional coating solutions.
The main impactexpectedare:
i Establising a new biocluster connection and intensifyg a further four connections, in the
bioplastics, packaging, addod, personal care and textile sectors.
1 Creaing three new stable and effective value chains by both creating new interconnections
upstream of the current value chain and by remodelling éxgstalue chains to substitute fossil
derived manufacturing witlioplastic.
1 Developng two biopolymerbased innovations that will be used to createveralconsumer
oriented products such as packaging and wrapping.
1 Developng and validaing two novel appoaches one to obtain copolymerisation, focusing on
developing novel, lowecost biacopolymers; the other will focus on fatty acid grafting that will
coat biobased films to improve their wateresistance and ease of emptying.
f Minimisingthe environmentd F22 GLINAY G 2F GKS LI O1F3IA¥YEA YI OGS
RSAAIYQ I LILINEFOKSa (KFG 0SGGSNI adzaid 6A2RSINI R
1 Reduingthe overall cost of the endf-life burden of the packaging products by making materials

suited to wage and mechanical recyclability, industrial compostability or biogasification.

2.2 Scope of the document

Thisreport has beerconductedwithin the context of Work Package¢Market strategy ad innovation

impacts of the BIOnTop projeztindersubtask 7.2; Study of consumer perception

In the BIOnTop frameworla study of consumer perception has baaadenot only to drivesuccessful

future packaging developmenbut also to ensure a correct alignment foject activities to market

needs.

Therefore, the main goal of this study is to analyse consumer perceptibtio-based packaging,
identifying awareness, attitudes and willingness to buy. Therefore, once letedp we will be able to
RSaA3ay | aSi 2F NBO2YYSyRIGA2Z2ya G2 adSSNILINR2SO0

iy
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howto increase consumers' virtuous behaviolihus Movimento Consumatori designed a questionnaire,
submitted to consumers im n.8 European countries, the results of which were discussed in three focus

group in which associations, companies and institutions participated.

2.3Document structure

Before presenting the collected data, the report provides a brief descriptfaroesumer expectation,
based orexisting research and reports, followed aynethodology chapter that explagithe approach
applied to complete this research. Thus, the main resaspreseneéd and some recommendatiorere

offered from Movimento Consumatofl @C)point of view.

Findly, in accordnce with BIOnTop rules, M@iill make the raw data collected available to any
stakeholder, to promote innovation, development and useful change between civil society, companies

and institutions.

2.4 The context

According to the UnitedNation (2019) the global population could grow to around &#8lion in 2030,
andreach9.7 billion by 2050. The equivalent of almost three planets could be required to provide the
natural resources needed to sustain current lifestyldaited Nations 208).

Therefore, the European Union launched a concerted strateiipne European Green Dealto prevent
environmental degradation and achieve climate neutrality by 2@B0s ensuringthe 9 | Q a -tefm2 y" 3
competitivenesgEuropean Commission 20R0Moreover, thisstrategy aimed tencourage changes in
consumer and business behaviour and facilitate an increase in sustainable public and private investment
(European Commission 2019)

Thus, m order to achieve climate neutrality by 2050, the Commiss$ias definedsevenmain strategic
building blocksOneis related to production of industrial goodgke plasticsthat should reducesnergy

needs and increa&recycling rategEuropean Commissiit018)

Hence,m March 2020, the Commission adegtthe EU industrial strateggnd the new circular economy
action planwith the aim to stimulate the development of leigg)markets for climate neutral and circular
products(European Commission 2018)oreover, the Circular Economy Action Pleatendsto providea
future-oriented agenda for achieving a cleaner and more competitive Europe -treadion with

economic actorszonsumers citizens and civil society organisatidi&siropean Commission 2020)

Gonsumerengagementvill be crucial fothe success of this agends long a#s priority iswell-defined.

According tahe latest Euromonitor International reportgenvironmental threats have become one of the

iy
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most urgent social prionigsin 2021 (Angus & Westbrook 2021Thus,t should notbe asurprise if the
FANBG &/ 2y adzy SN ofidly) (skelaBd/td réduction & PlasticBuse/(68 %) climate
change (61%), reductionin food waste (5%%), recyclal items (588%), trust in recyclable labels
(57,2%)andbuying sustainable @ckaging (48%).In other words, the health and interest of society and

the protectionof the planetcomply with consumer expectatios

However plastic is still thenost commorchoice for food, cosmetics, or pharmaceutipatkaginglue to

its excellent praection properties(BIOnTop 2019 hat is extremel important if weconsiderthat 39,6%

of European (EU28+NO/Cplastic demand istill for packagingand more than half (63%) is for food
packagindPlastics the Facts 2020)

Relying @ anew circular economy action plan and new consumer priontgecentyearsa strong growth

has been observedibio-based materials irthe packaging industryBIOnTop2019. According to
European Bioplasti; the global production capacities of bioplastics are predicted to grow from around
2.11 million tonnes in 2019 to approximately 2.42 million tonnes by420Re number of biofastics
applications has seegreat development inrecentyears mainlyin relation toconsumer products and
packaginghat representthe largest market segment for bioplastics with%4{0.99 million tonnes) of the

total bioplastics market in 202(European Bioplastics 202020208.

If on the one hand bidbased innovation technology has been characterized by strong expansion, on the
other consumerfamiliarity has not kept pacewith its development According to several studies
O2yadzySNE R2 y20 KH®&RSIRQOM S NI YORYIOBYIi2 F yROR2 y2i
of bio-based plastics eithgSijtsema et al. 20)6Moreover,bio-based plastic packagearcdiffer in their

end-of-life disposal optionssome can baecycledby consumers, while othersannot some can be
compostableby home while otherscanonly be broken dowrin an industrial compost facilityTaufik et

al. 2020).Even the information on packaging, Hased or fossibased,seemsto sow a consumer
confusion ands mistrusied so that evenwhenthe consumeis stronglyfamiliar with bicbased products,

they donot always carry at the proper disposal actiondJNEP 2020, Taufd020).

Therefore,our N5a S NOK | AY Aa G2 | yslofbid-baSed pe2kAgindzpr&didk Q LIS N
studyingcitizerQ Aabits in relation to shelflife information, packaging format preferengseemerging

needs, material typgand end-of-life (EoL) labellingAny collectedinformation will be useful to assess
howtheseissue® | y I FFSOG O2y &dzYSNR o6dz2Ay3d OK2AO0S
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3. Methodology and research design

The research activity has been initially developed through an exploratory pyisal of mixed methods
approaches (Bryman 2006). Sourceew ondocumented research work and reports on the perception
of bioplastis (Biobridge 2@0, Feve 20160penBio 2014 )nstitutional sites and sources were used at the
European level and then at the level of individual states involved in the investigation. As documented in
the introduction, reports from initiatives promoted by producers' associati@esisumer associati,
universities, and researctentresactive on the theme of bioplastics wemonsidered to be valuable
sources In the initial phase, we participated in some online events to deepen the potential of these
products promoted by associations of bioplasfcoducers. From this first document collection, studies
with a prevalent technical focus that did not include in their surveys the collection of primary data from
citizens were excluded.
At the same time, a specific reviedf the questionnaires documented bie various studies was
undertaken to understand how consumer perceptidiasve already beeaxplored and to identify the key
pointsto addressdn thisresearch.
The research design involved two joint actions:

a) The creation of an online questionnaire aédsed to the citizens of eight countries belonging to

the European communityincluding3.303respondents;
b) the creation of three focus groups to validate the results, the first with consumer associations,

the second with companies active in the food supply chain industries; the third with institutions.

Quantitative Data The datawas collected from two differat sources Approximately 1300
guestionnaires ame from the proposal and stimulus work carried out by the associations and bodies that
are partners inthe project and with the support aihe European ConsumsitUnion (ECUXhe official
stakeholder othe BIOnTop projecfThs data wasanalysed to check consistenayith main demographic
variables like sex, age and educatievhich werecompared to official statistics about the populations
studied To maintainconsistent representatiorfior the most populous countries in Europea random
sample was added withpproximately 2000 responss collected from structured panels involving
agencies active in the various countriesspondentswere identifiedthrough quota sampling that took

into account sex, ge and educational qualificatiotUNESCQ@013)!. Both data sets collected were

1 ISCED is the UNESCO (2013) reference of International Standard Classification for Education and refers to
programmes and related qualifications by levels and fields worldwide. ISCED 2011 classification has been
implemented in all EU data collections siritH 4.

BIOnTopProject- All Rights Reserved Grant Agreement n°3 761
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subjected to a merigg procedureto combine them into a dataset &303 case% The overall sample is
considered suitabldéor representng key European countries witheferenceto Germany, France, Italy,
Spainthe Netherlands, Belgium, Greegand Malt&. Considering the population distribution at the level

of the European countries, we consider the samplebaimg consistentin terms ofrepresentng the
European poplations for these nations.

The questionnaire was divided into four sections: i) awareness and knowledge; ii) associations and
connotations; iiijnfo and labelsandiv) buying preferences and willingness to pékis subdivisiomas
presented tothe BIOn®p consortium whichconfirmed the proposed analysig/e allocatd the largest
number of questions to the section on consumer decisions regarding the purchase of products with
bioplastis packaging. In the first section, an attempt was made to investigate much the concept of
WioplasticsQwvas knownamong the intervieweeand what normative drivesvere preferred by national

and European institutions. In the section on associations, a few questions were introduced to understand
how the labelioplastic(is associated with other ecological issues through the technique of semantic
differential. In thethird section, the focus was on labels and the information present on product
packaging. The way people approach information was expjguadiculaly whether they are really
interested in the information on the packaging or only in the contents of thek@ging. This section also
identified some of the labels that are most frequently found on bioplagiickaging to try to understand
whether they are understood correctly by consumers. Finally, in the fourth section respondents were
asked to express thejrojections with respect to the purchase of products packaged with biopgastic
materials, particuldy whether therewas a different preference for purchase amosgventypes of
everyday producté The questionnaire closewith a series of questions fosocial profiling of
respondents’ The elaborationsvere realized with SPSS statistics softwaliee Annexespresentin full

the overall frequencies and the most significant talitest were processed.

Qualitative Data The first action planned was a focus group aimed at consumer associations in four
European countries. A second focus group involved laogde Italian distribution and production

companies. Finally, a third focus group was planned to involve publiedadid institutions related to

2 Samples added were collected from Germany, Spain, Belgium, the Netherlands for Zi@furéspondents. In

total we had representative samples from eight countries (Greece, Malta, Italy, France, Germany, Spain, Belgium
and the Netherlands).

3 The disproportion in size between countries prevented a timely differentiation of responses between countries.
However, when this projection was deemed useful for the arguments in the report, it is produced in tables and charts
without data for Malta, givelits small population.

4 Trays films for fruit vegetables, packaging for tea bags, nets for fruit and vegetables, multilayer trays for modified
atmosphere packaging (MAP), coated woven fabrics (i.e. food wraps), carrier bags (by secondary raw material),
personal care products.

5 The full version of the questionnaire can be found in the Annexes.

iy
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the field of recycling like municipalities of digliantowns and a multistakeholderltalian consortium
Unfortunately, due to theestrictions imposed by thpandemic and the difficultyfescheduing a single
meeting, wechanged the research design franfiocus group methodology to individual sestructured
interviews. This choice helped us to have a more specifiejrth exploration of the topic understanding
several different context

In the first focusgroup, we tried to explore the perception and role that consumenght have n the
transition to bioplasticsln the secondyroup, the companies involved expressed their point of view with
respect to the complexity of managing the distribution chain, especially ifioi sector, in view of a
massiveause of bioplasticdn the thirdgroup,with the administrators of the municipalities and the Italian
consortium of bioplastis; we addressed the issues of changing consumer habits when the latter must
commit to the dispsal of urban waste by differentiating, recycling, composting and reusing the objects
purchased.

The interviews included three sections. The first was intended to allow for a positioning of the
interviewees with respect to bioplastiche second was more oriented towards grasping the challenges
and opportunities on the topic from the first quantitative results themerged and finally the third
section aimed at better understanding consumer behaviwith respect to ecological transition.

The focus groups were transcribed verbatim and analysed usiag.ti software. The analysis for the
gualitative part was caied out following the recursive bottorap process, from data to concepts
according to the logic of saturation of the lab#iat emergedtypical of approaches inspired by Grounded
Theory (Corbin & Strauss 2007).

g}
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European ational Consumer
1° focus group 09/12/2020 Associatior(Italy, France, Malta, Spair 5
and Greece)

Companies ofdod supply chain

1I° focus group 10/03/2021 industry 3
12/02/2021 Local Public administration 1
04/03/2021 Local Public administration 1
11I° focus group
11/03/2021 Bioplastics National Association 1
12/03/2021 National regulation entity 1
26/03/2021 Local Public administration 1
Total number stakeholdemvolved 13

Tablel: BIOnTop; Focus group timetable

3.1 Survey structure

The structure of the survey for the quantitative part was based on four areas of interest. Each area
includedseveralspecific questions with various types of responses. The most important objective was to
construct a survey that was suitable for onlinebsussion by ensuring that the sample was stable
throughout the duration of the questionnaire. In total, about 200 questionnaires were excluded because
they were partially completed

The first challenge was to find a question that would allow us to undedstého among the respondents

was already informed about bioplastics and who had partial or no knowledge about the topic.
Immediately afterwards, a precise check on the most accredited definlioropean Bioplastic14)of

Wo A 2 Liwhsiitcluded &ndas a third step, a more extensive definition was provided for all
respondents. This was necessary to have a common base of minimum knowledge on the topic so that
subsequent questions could be asked about perceptions and propensity to purchase by thesargple

and not only for those who declared an appropriate or partial knowledge of the topic.

onsortium

RE?I] QDB"’ based Industries - = BlOnTopProject- All Rights Reserved Grant Agreement n°3 761



k D.7.4 Interim report on BIOnTop valalkain and consumer perception

Another starting objective was to estimate the duration of the intengewn agreement with the
partnership, the duration of thguestionnaire was set betweendhd 10 minutes in total.The flow of

guestions requiredeveraimages and devices to make the compilation sufficiently varied and appealing.

No, never;
Have you ever heard about bimsed = Yes, but | am not sure what thi¢  Single
plastic? is about; choice
Yes, and | know what it is.
A plastic that can be produced
from recyclable resources;
A plastichat can be
biodegradable;
A plastic that can be
compostable;
A plastic that can be
simultaneously compostable,
What is a Bioplastic? recyclable, biodegradable;
A Plastic that can be produced
from biomass or biodegradable
material;
A plastic that can be produced
with minimum slares of fossil
based, norrenewable (fossil
based) materials;
No answer.
There will be mandatory laws
addressed to the companies to
do so;
There will be incentives and
Please state your degree of government investment;
agreement/disagreement with the  There will be citizens' Likert
following statements. In the future, the associations from below that scale 3.1853.197
product containers will be built in put pressure on public opinion;
Bioplastic if: There will be many individuals
from below who putpressure
on public opinion;
The public authority will tax
more the Oil companies.
At a global level (e.g. UN);
At Europearunion level; Single
At single state level; choice
No answer.
It creates new jobs (including
vocational training for those
employees in current sectors
which are due to disappear);
It reduces waste management
costs;
It reduces plastic pollution; Multiple
It uses biomass and other choice
organic waste;
It increase the production of
quality compost;
It can be recycled and used for
the creation of new Bioplastics;
There are no advantages

3.253

Single

: 2914
choice

Knowledge and
consciousness
about bioplastic

At what level should rules be enacted t
encourage companies to produce
packaging in Bioplastics?

3.029

Associations In your opinion what could be the
and links with ADVANTAGES in the use of
bioplastic BioplasticsTMAX 3)

3.258
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In your opinion what could be the
DISADVANTAGES in the use of
Bioplastics?2(MAX 3)

We propose you a series of opposite
terms. Please, select a point in the line
between them that you think indicates
more the link with BIOPLASTIC (pleas
click one of the dots between the two

labels that best represents your
proximity to the repesented labels):

What information do you read most
carefully on a product label?

Are you familiar with the following

symbols that certify the packaging

material of the product? Select the
option that most specifies the meaninc
of the symbol (3 international symbols)

Currently, scientific evidence
has not shown that products in
Bioplastics are less polluting;
Bioplastics are more expensive
than traditional (fossibased)
plastics;

Bioplastics lead those who
produce traditional (fossil
based) plastics to lay off their
employees;

It will increase the diffusion of
monocultures for industrial
purposes (foBioplastics) by
reducing the areas reserved fol
food use;

There is a risk that since they
are compostable, many people
throw them directly into the
environment;

There are no disadvantages.
Pollutant $$ NorPollutant;
Compostable $$lon
Compostable;

Infinitely reusable $$ Single
use;

Sustainable $$ Not Sustainable
Natural $$ Synthetic;
Expensive $$ Cheap;

Trust $$ Mistrust;

Safe $$ Unsafe;

Land Consumption $$ Limited
Land Consumptian

General information on product
properties;

Information on the origin of the
materials used to produce the
content;

The additives used in the
manufacturing process;
Symbols and tips on container
recycling;

Expiration dates;

Information about the supply
chain and environmental
sustainability;

Presence of an internet link
(QR, link, app, tel.) where you
can check the information
displayed if necesary;

Other.

Yes, it indicates that it is a
container/pack that needs to be
reused;

Yes, it indicates that it is a
container/package that should
preferably be composted at
home;

Yes, it indicates that it is a
container/package that goes
into the wet waste bin and
industrially composted;

Multiple
choice

Ordinal
scale

Single
choice

Single
choice

3.119

2.770-3.002

3.149

3.094-3.127
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In the event of separate waste disposs
what are the main practical obstacles
you encounter in managing the dispos:i
of products once they are exhausted?

Which of the following factors facilitate
the choiceof an everyday consumer
items?

Habits and
buying interest When making purchases (shops, mark
online store, etc.) do you recognize
products whose containers/packs are
madeof Bioplastic?
A Yes, No; (filted)
(If yes)Do you prefer them in your
purchase?
(If no)Would you prefer them in the
purchase?;
A If Yes, No; (filteR)
A WhyYes 4
A Why No- 5

g}
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No, | do noknow.

Insufficient information on the
packaging;

Thecomplexity of local rules;
Insufficient knowledge of the
recycling chain;

The challenge to differentiate
correctly in particular or
unusual situations (parties,
meetings, etc.);

The incoherence of information
between different products
Inconsistency offormation in
different places (cities, towns,
holiday contexts, etc.);

The large number of symbols
that can be encountered;

The complexity in
understanding the symbols you
may encounter,

| do not do recycling;

Other.

The lower cost;

Organic production;

The recyclable
container/packaging;

The biodegradable
container/packaging;

The compostable
container/packaging;

The sustainability of the
production chain;

None of the above conditions;
Other.

Unfortunately, they do not
solve environmental problems;
¢ KSe hatudlyprodicts;
They do not represent a
concrete alternative to plastic;
Buying them will not change
the pollution levels;

I'm not sensing the innovative
momentum they claim;

They are not compatible with
my lifestyle (e.g. waste to be
sorted);

I'm not irterested to be
fashionable;

Because | am not interested in
the projects of companies that
produce Bioplastics to support
environmental campaigns (for
example through donations for
each product sold
greenwashing);

| do not believe that | can shift
other brands to introduce bie
plastics through my purchasing
choices;

Multiple
choice
(max 3)

3.122-3.149

Multiple
choice
(max 3)

3.082-3.130

3.061;
(filter-1:
1.046);
(filter-
2:1.972);
(Yes: 2002);
(No: 916)

Single
choice
Multiple
choice

BIOnTopProject- All Rights Reserved Grant Agreement n°3 761
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Comparing Biobased to similar fossil
based products, how much would you
be willing to pay for a product you
normally use if made of Bioplastic
compostable material?

As a consumer, why would you agree 1
pay more for a Bioplastic pack?

In which waythe following elements car
encourage the purchase of a product i
Bioplastics for everyday use?

The followingproducts are packed in
Bioplastic and are very similar to othel
products packed with traditional plastic
If they will cost moe, are you willing to
buythem?

S Bio-based Industries mi'f.';;“glf”ui?mm
D i ekl

The prices are higher and/or I'r
not believing in the
sustainability of bieplastics;
Even if they are compostable,
they will not impact on the final
volume of waste (other form);
Only time wil tell how
biodegradable they really are.
| would buy as long as it's at
about the same cost;

| would buy even if it costs a
little more, about 10% of the
final cost;

| would buy even if it costs bit
more, about 1520% of the final
cost;

I would buy even if it costs
much mae, over 20% of the
final cost.

Because in the long term costs
will be lowered thanks to the
diffusion of products;
Thesematerials are of higher
quality for food protection;
These materials do not
contribute to environmental
pollution;

| feel an active part in helping
to protect the environment;

I'm not irterested in having to
pay more.

The use of raw materials that
do not impact on the
environment;

Knowing that the production of
raw materials does not have
negative effects on the
economy of tle producing
countries (e.g. monocultures,
deforestation, etc.);

The presence of the words
"Packaging made with 50%
recycled plastic";

The awareness that it is a
positive investment for health
Trademarks and tips on
container disposal;

The awareness that th helps
the planet tosave it for future
generations.

Trays & films for fruit and
vegetables;

Packaging for tea bags;

Nets for fruit and vegetables;
Multilayer trays for modified
atmosphere packaging (MAP);
Coated woven fabrics (i.e. food
wraps);

Carrier bags (by secondary raw
material;

Personatare products

Single

: 3.065
choice
Single 3.058
choice
Likert 5 1053.041
scale
Likert 5 550.3.066
scale
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Female,
Sex Male,
Other or prefer not to say

Year of Birth Number(YYYY) Blank 3.065

Single

; 3.071
choice

Belgium; Germany; Greece;
What state are you in? France; Italy; Malta;
Netherland; Other.
Lower secondary education
(ISCER);
Upper secondary education
(ISCER);
Postsecondary nostertiary
education (ISCED);
What is your education level? Shortcycle Tertiary education
(ISCE#B);
. OKSt 2ND&E 2NJ
(ISCE®B);
aladSNRa 2NJ Sj
(ISCED);
Doctorate or equivalent level
(ISCEB);
No answer.
Social profile Employee or external
collaborator;
Selfemployed, director,
manager;
Please, select your current employmer Unemployed, precarious, with }
status: short and unstable occupations  Single
Homemaker or choice
housewife/house husband;
Retired;
Student;
No answer;
Other, specify
Couple with children living
together
Couple with children not living
together
Couple without children
Please, specify the composition of you Single without children Single
household: Single with cohabiting children|  choice
Single with not cohabiting
children
I live with my parents
Other
No answer

Single

: 3.070
choice

Single

: 3.065
choice

3.303

3.065

Table2: BIOnTop Structure of the questionnaire

The areas of interest identified in the quesinaire (Table Rare the resulof a review ofother similar
researchin particular with the work carried out by RoadToBidnichthrough a systematic revieim 2017
took into account the scientific works available on these issues (RoadToBio 2017). That contribution, a

synthesis of various primary research, highlighted hosople struggt with products derived from
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complex technological processes. Bioplastics, in fact, are completely new as a concept to the consumer.
Consumers have to take care to distinguish them from traditional plastics and have to increase their
knowledge to disposenf them correctly.

Scientific contributions on the subject confirm that th®velty(bf bioplastics will require an assessment

of knowledge in terms of environmental impact, ethical sustainability of raw material prodyetiwh
impact on taditional plastics production. As we will see, especiallthe qualitative part, citizens and
administrators are preparing for even more radical choices, namely the effective abandonment of all types
of plastic. The questionnaire therefohas a basic ai ofunderstandnghow (i 2 R Icizéhgareorienting
themselesin the management of this type of material.

The research included in RoadToBio (2017) and Biobridges (R@R€ates thatthe description on
packaging and labeisnot sufficient to help consumers to actualnderstandlhe meaning, nature and

new management practicehat bioplasticsproductsrequire. In general, the aim of this research is to
follow up on this work to desilye the challenges of the transition to bioplastics. A transition that this
research has set out to verify and connect to the new proposals emerging from the market. Finally, the
research aim$o indicate how people's choice processes are being configargtw ofthe increasingly
significantpresence of this material in the packaging of everyday products.

With this awareness of previous work and the need to collect primary data a few years after that research,
four areas of interest were identified.

Thefirst area of interest identified was tdetermine whetherknowledgeamongEuropean populatiosis
increasing in relation to bioplastics. These first questions also allowed us to understand which levers
citizens consider important to continue promotingdftproduct.At the same time, those who argue that

the leverage should be legislative were asked to indicate which institutional level would be preferable to
entrust this task to: the global level, th&J or national level.

The second area of interest sghi to map the associations that consumers currettiwe regarding
bioplastics. Questions explored the possible advantages and disadvantages that may arise from the
introduction of bioplastics and tried to understand which terms are most frequently agsdcivith
bioplastics todaySomeof the terms exploredncludedpollution, cost and land consumption.

The third section of the questionnaire explored the relationship between consumers and information
aboutconsumer products. One question sought to atmarwhat information consumers usually look for

on labels and what information role tHaternet can play We askedrespondentsto recognise some of

the international labels for bioplasgamaterial now present on the packaging of products in many
European countries and to understand the ability to distinguish betwHeme compostand Yhdustrial

composfQthe two prevailing waysfalisposng of bioplastics. This section also sought to ersiand the

iy
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current obstacles to proper disposal of products. This questioraim find out where we are in terms

of the quality of informatioravailableon waste sorting chains.

The last section of the questionnaire includ&x questions related to wahasing choices. A first question
concerredthe main factor that guideé purchasing choices with reference to price, materials used and the
production chain. A second question specificallyeddtow bioplasticsvere recognised and considered
for purchase p consumerslt asled why these materialsvere preferred or notwhen makingourchases.

A subsequent question aséthow much price guides choices when considering two similar products with
different packaging. For those consumers willing to spend moregtiestionnaire asid them to define

the reasors for their choice in order to better understand what drives consumers' purchdsahgwiair.

In the fifth question, consumergiere asked to define what would motivate them to buy bioplastic
products in relation to various aspects such as heattthenvironmental impact.

The last question conceedinterest in buying seven specific products that the indubagbeeninvesting

in for future production. These items are diversified by tyipet all are dedicated to the world of large
scale distribution that characterise the daily life of each consumer.

The closure of the questionnaiveas giveroverto questions related to the respondents' background and
their social profile. The selected quastsasked abousex, age, educational qualificateand profession,

country of residence and size of household.
3.2 Open data

The research has been constructed with a specific attention to transparency and the possible sharing of
the datacollected and used for the analysis, according to the logic of open data.

Accordingly, the quantitative data consolidated and used for the andigsidbeeruploadedto zenodo
websitemade available by CERN

Datacan be reused, citing the source, dayyone wishing to enrich their work with other datasets or carry

out secondary analyses based on the raw daf&e histograms contained in the Annexes, constructed in
systematic interaction with certain variables, can also be openly ree#any the sairce.

However, it is importanto emphasisdhat citing source is a mandatory rule. Therefore, whoever want

to use research outcongeshoulduse the following sentenceith corresponding logo

6 Zenodois a global repository made available by Conseil Européen pour la Recherche Nucléaire (CERN).
7 Raw data available dmttps://zenodo.org/(DOI: 10.5281/zenodo.4772351)

iy
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RRI

S@Bio based Industries n”mw"zoz‘? .
Z SRS European Union Funding
4 ‘ ‘ for Research & Innovation
BIONnTop project The project has receivddnding from the Bio Based Industries Joint Undertaking under
European Unionés Horizon 2020 research and in

Figurel: BIOnTop BioBased Industries Joint Undertaking und@rK S 9 dzZNB LISy ! yA2y Qa | 2 NA T

and innovation programme logo

3.3 Data treatment

Through the online survey platform, a single data matrix was available from the time the survey closed on
31 March 2021 althoughthe survey was administered sevenlanguages. The structured panel surveys
with quota sampling also used the same data structure (sdde 2.

Oncethe survey was closed, a check was made on the imgaf the datasetsfollowed bya check on

the consstency of the records collected to fix any problems in the processing phase (value label check).
Somemanual corrections were made to the 'other' categories of some variables. For example, in the
answer concerning the country of origin, in thther(rategory we found countries already included in

the original list but written using national idioms.

All records with fouior fewer answerswere excluded from the data matrix (about 200 records). Their

exclusion did not change the consistency of the repreastvdness of the sample involved.

3.4 Results

The presentation of the results intends to respect the four survey areas assessed through the
guestionnaire and the social profdef the sample in the survey. This will be followed by the presentation

of the data for the qualitative side and a conclusion summarising the collected results.
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4. Results: survey and qualitative data

¢KS YIAYy 202S0GA0S 2F GKS lylfeara Aa (G2 SELX 2N
related to the developmenbf future successful bioplasspackaging and to assess their interest in new
products madeusingbioplastics. This should ensure the sustained alignment of BIOnTOP goals close to
real needs of people and decrease time-to-market of the proposed solutions.

We conducteda survey tadiscoverconsumer habitand knowledgeabout practices, label information,
packaging materials, eraf-life packaging managemenand their reactionto the source of new bio

based materials, ethi¢taconcerns regarding material origifrom food byproducts or their potential
leakinginto the environment.

As stated above, results from the questionnaivere discussed in three focus groups aseleral other
interviews, in which associations, compaand institutionsvere involved. Findingsere considered to

write the Conclusiong85) about the highlights that shoulte considered to steer the project towards
matchingO 2 Yy & dzY Snsdf Me t@pk.a A 2

The presentation of the results respethe four survey areas assessed through the questionnaireishis
followed by the survey presentation and to some extent the qualitatdsailts A conclusion summarige

the collected results.
4.1 Sample reliability and responde¥scialprofile

The sarting point of any survey should be an understanding of its representativeness in relation to the
identified population. The survey focused eight European countries: Belgium, France, Germany,
Greece, Italy, Maltathe Netherlands and Spain, which acdimg to Eurostatcollectively amountto
approximately 28 million inhabitant$. The calculation of the sample size was based on homogeneous
samples of around 500 units for the most populous countries and to a lesser extent for Italy, Greece and

Malta®. Moreover, since the final sample has been merged from two different collectiahads, one by

8 Eurostat - Populaton on 1st January by age, sex and type of projection
(https://ec.europa.eu/eurostat/databrowser/view/PROJ_19NP/default/table?lang+etrieved 10 May 2021

® According to the welknown calculation of sample size in the case of meadate observations, assuming a
confidence interval of 3.8% and a relialyilof the estimates of 95%, it was necessary to arrive at samples of 500
observations. This sample size was also adopted for countries with smaller populations to increase the reliability of
the estimates in multivariate analyses. Due to problems linketthéodiffusion of research in Italy, the sample size

was limited to 300. This limit should be considered in the projection of the data by country. Therefore, in general, it
can be assumed that results produced by the analyses will admit a fluctuation éett828% and3.8% from data
provided and will represent 95% of the observations made.

iy
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account of the consistency of the social profiles obtained.

The most effective way to check the consistency of the sample determine whether the cross
tabulated background variables give similar estimates under different conditions.

The sex variable in the total sample is equally distributed between men and worngcems#tabulatiorof

the sex variable by the country of origin shosltbw similar percentages of men and women given the
expected fluctuation in the confidence interval. The results obtained confirm that the sample for each
countrywas split almosb0/50 betweenmen and women. As expected, the only country to deviedes

Malta due to the small number of people interviewed there and the small number of inhabitants.

Belgium France Germany Greece Italy Malta  Netherland  Spain

Female 50% 47% 50% 58%  51%  70% 50% 50%
Male 50% 53% 50% 42%  49% = 30% 50% 50%
ot 100%  100%  100% 100%  100% 100% 100% 100%

(506)  (497) (504) (228)  (299)  (10) (500) (508)

Table3: BIONnTOP Sex distribution between countries

Something similar can be observed for the distribution of educational qualifications. In eidehgrbups

of qualifications identified for the analysis (ISCER 34 and 56-7)% the distribution by gendewas
around 50% as it is in the real population. Some other checks of the sample confirm its reliability in
representing the population of the eight states considered.

From an employment point of viewhe respondents are in line with the structural data goésent an
active population of about 70% (employed plus unemployéfo EU raté}, amongwhich 10%are
professionalsand managersand 44%are employees and workersSome sample differencesere
detectedin terms ofwork status the unemployed are overgresented (15% vs. 8% EU ratéhin
selected countrieg? as are students pensionersare underrepresented compared to the European
averagen 2018 (15% vs25% EU ratéf.

As far as respondents' education is concerned, the sampleligistributed with 33% in the ISCED 1 and

2 categories (lower education; eight countries rate 31%), 36% in the ISCERsSes (eight countries

10 In the questionnaire we adopted the ISCED 2011 classification,
http://uis.unesco.org/sites/default/files/documents/isceflelds-of-educatiorand-training-2013-en.pdf (retrieved

24 April 2021).

1 https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=Ifsa_ergan&lang=en, (retrieved 5 May 2021).

2 http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=une_rt_a&lang=eetrieved SMay 2021).

13 https://www.infodata.ilsole24ore.com/2020/07/14/rapportdra-occupatie-pensionatiitalia-agliultimi-posti-in-
europa/?refresh_ce=](retrieved 5SMay 2021).
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rate 40%) and the remaining 30% in tertiaryuedtion (eight countries rate 31%Also,in this case the
distribution matchesthe actual distribution of the countries consideféd

Similarly, survey variablemre oftenanalysed by considering the age of the sample in relation to the
different consumpion styles that people have in relation to their age (Sroka 208Qhis case, however,

to simplify the presentation of the analysis, the age variable waoded into three classes: 4B years,
31-56 years andover 56 years. This distinction was made in order to recognize the different apg®ach
to consumption and economic availability between those who are young, those who are mature

those who belong to théBoomer<peneration (born between 1946 and 1496

4.2 Awareness about bioplastics

In line withother research at European levél,dzNJ NB a Lkibyil&i§eyofi Gioflasticeas limited.
Among the sample, 19% claathto have certain knowledge about the characteristicsbadplastics
(OpenBio 2014, UNEPRZ2D), 50% claired to have some uncertain knowledgand about 30%ad have
never heard obioplastics. Italians claied to have the most knowledge of this type of material (29%),
followed by the Netherlands and Spain (21% and 20%). French respondairtly reported having
uncertain knowledge (63%), followed by Italians and Greeks (57% and 52%).

However, a followup question asking about the quality of this knowledge sbdthat respondents in
the three groups ("Never heard of it", "Heard of it but doréally know what it is", "Know what it is")
often did not know exactly what the ternfioplasti€meart. Those who hdnever heard of it claired
that the prevailing characteristic iodegradabilitRthose whowere WWnsuretas well as those whaere
WureQwhat the material is, declarkthat it is above all a material that is "simultaneously biodegradable,
compostable and recyclable".

The most precise answer introduced in the questionnaire to define what bioplassstated as "A
plastic that can bg@roduced from biomass or biodegradable material". This answer was chosen by 23%
of those who had never heard of it, 22% of those who were sure they knew this masemall4% of

those who were unsure.

¥ Data considered for comparison with the actual population from Eurostat 2019
https://ec.europa.eu/eurostat/datalbowser/view/PROJ _19NP/default/table?lang=s€retrieved 4 May 2021).
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Have you ever heard about bibased plastic?

No, never

Yes, but | am not sure what this is about

Yes, and | know what it is

| 2%

| 2%

A plastic that
A plastic that A Plastic that can be _
. can be produced with
A plastic that can can be -
. . . produced from | minimum
be produced from | A plastic that can | A plastic that can | simultaneously | | . .
. biomass or shares of fossil No answer
recyclable be biodegradable | becompostable compostable, .
biodegradable | based, non
resources recyclable, :
biodegradable material (most renewable
correct) (fossit based)
materials

GKS FTANAIG

Gz KFG Aa |

Table4: BIOnTop Two main answes ¥ N2 Y j dzSadGA2y-0&AISRS LE 2 dzi(i 3 OKI

OAZ2LI | aGAOKE

These answers defiren initial picture of great uncertainty with respect to bioplastiesid even among

the citizens who declarkthat they wereinformed, therewas no greater knowledgabout the subject

The level of education of the respondendsfects the distribution of the answer énever heard of
bioplastics: 41% of respondents with aweducational qualificatiolmad never heard of iagainst22%

of those with ISCED& Thisisin line with trends found in other works (OpenBIO 2014)

Qossreferendng between the first questions and the social prdditef the respondentshowshow this
guestionbreaks dowrregardingknowledge. For example, the over 56s teddo report an approximate
perception of the topic, choosing in one case out of three the ansWgplastic that can be simultaneously
compostable, recyclable, biodegradablsimilar topeopleaged31-56, although to a lesser extent (23%).
Respondents in the 180 age groupvere more scatteredn terms of responsewith 2 out of 10opting

for the definition ofbioplasticsas"A plastic that can be produced from recyclable rases", or "A plastic

that can be biodegradable" or "A plastic that can be simultaneously compostable, recyclable,
biodegradable". Agair®, out of 10 respondents chose the more comprehensleéinition, whichstated

that bioplastisis "A plastic that candoproduced from biomass or biodegradable material".

Similar issues ariseegardingthe education of respondents. As the topic is knowledgasitive, one
would the more educated to bmore confident in identifying the salient features of bioplastics. Ghisip
states in 28% of cases that they know what bioplasti€13% more than their less educateeers, but
when asked what bioplasscis, they chose imprecisely in 29% of cases "A plastic that can be
biodegradable", in 23% of cases "A plastic that ¢@n simultaneously compostable, recyclable,
biodegradable;'and only in 17% of casdgl they choose the most appropriate definition. Similarly, there
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were some differences between occupations in the ability to define what bioplastics are. For example,
those in management positiongddnot demonstrate a greater ability to choose the correct definititin.

is worth noting that pensioners stand out in identifying the answer "A plastic that can be simultaneously
compostable, recyclable, biodegradable" (36%%Hbovethe average of all the groups) and "A plastic
that can be produced from biomass or biodegradable material" (128bebow the average).

This confirms that the first important work to be domegardingbioplastics is tocorrectly inform
consumersvhat they actually are in the most complete andtapdate sense. This focus, however, cannot
rely on expectations of greater ability on the part of more educated people to understand complex
materials. Bioplastics are a material that has its own netvadraractices running through the habits of

all citizens to which no particular social profile correspomtiswever, soial profiles help us understand

the level of potential and attention.

The most effective key factor according to citizens in promotinglhstics is the enactment of binding
legislation. One in two respondents sditht they "strongly agree with this proposal.The idea of
promoting investments and incentives (35%trbngly agre® as well as the promotion of new taxes for

the oil industres (35%jvas also very much appreciate@itizens and their associations play an important,
albeit slightly lesser, role in lobbyjrpublic opinion (29% and 32%& (G N2 y )f @ | IANB S ¢

Neither agree or Strongly

Strongly

disagree Disagree disagree Agree agree Vel

100%

Mandatory laws 3% 3% 14% 28% 51% °
(3.241)

100%
Incentives and government investmen’ 4% 5% 22% 34% 35% 3 1850)
t NBaadNE 2y LidotAc . 6% 27% 3106 306 00%
association from below 3.197
( )

iopini iti 100%

Pressure on publiopinion from citizens 5% 8% 2706 31% 20% 0
from below (3187)

100%
More taxation for oil companies 5% 7% 28% 25% 35% 3 1970)

Table5: BIOnTop Key factorsfor accelerating the uptake of bioplastics

The social profile of the supporters of mandatory laws as a driver for the promotion of bioplasticstshow
a higher presencamong highly educated people (56%), ovB6-yearolds (60%) and manages or
retirees (55%and 68%). It is important to underline thaetween thedifferent occupations students,
young people anthe unemployedchosemostly "neither agree nor disagre@i relation tothe possibility
that pressure from associations and citizens aahieve results in promoting bioplastics (38% and 37%

respectively).
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Most respondentsagreedthat globalizatioris now a widespread ph@menon that everyone recognizes;
57% stated that the rules for promoting bioplastics should be drawn ugntappropriae organization
that can provide precise guidelines for thehaviourof all countries, i.e. a global body such as the WTO
or the UN Table 6.

Only just over one in four respondents said that the optimal level wagkth@nd the role of individual
stateswas definitely marginal (10%). The role of #d wasecognised by the most educated (36%), 13%

more than the least educated (23%). THEd waslso acknowledged more strongly by the employed (33%

managers andelfemployed; 29% employees).

At whatlevel should rules be enacted to encourage companies to produce packaging in Bioplas Rer\;l):ies Re(ypolies
At a global level 1.729 57,1%
At European Union level 836 27,6%
At single state level 294 9,7%
No answer 170 5,6%
Total 3.029 100%

Table6: BIOnTop At what level should rules be enacted to encourage companies to produce packages in

bioplastics?

Respondents recognidehe followingkey advantages of using bioplastissduction of pollution (29%)
creation ofnew jobs (20%)xnd reduction of the cost of waste management (17%). Disadvantages include
higher coss (24%) risk of abandonment in the environment (23%)d risk of spreading monocultures
dedicated to the industrial production proce€Bable 7. Bothpositive and negative characteristia®re

most recognised by people over 56, with high educational qualifications, retiredhersg who were

willing to pay up to 10% more for bioplagtjgroducts Table 7.

Willing to

The first three ADVANTAGES: Women Over 56 ISCED-B Retired pay more
10%

It reduces plastic pollution (Total170) 70% 78% 67% 85% 74%

It creates new jobs (including vocational training for
those employees in current sectors which are due to disappe  45% 50% 40% 60% 51%
(Total 1487)

It reduces waste management costs (Tot&5B) 39% 37% 40% 38% 42%
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Willing to

The first three DISADVANTAGES: Women Over56 ISCED-B Retired pay more
10%

Bioplastics are more expensive than traditional (felsaged)

0, 0, 0, 0, 0,
plastics (Total B91) 44% 44% 46% 48% 46%

There is a risk that since they are compostable, many people

0, 0, 0, 0, 0,
throw them directly into the environment (Total306) 44% O S 2t )

It will increase the diffusion of monocultures for industrial
purposes (for Bioplastics) by reducing the areas reserved for 34% 42% 38% 47% 40%
use (Total 118)

Table7: BIOnTop Main advantages and disadvantagesdnA 2 Lt I a G A O dz&S o6& YI Ay s3a NP dzLJa

in bold representmaximum distribution)

We must note that other works have gone into more detail on the relationship between gender and
bioplastics (WCEF 2017his work highlights howhe ethnographic analysis of plastic use practices
changes the perception of advantages and disadvadaig relation to the environment. Indeed, a
comprehensive analysis of these issues must include the processes of production, use and disposal of

plastics.

HIGHLIGHTS

1. Bioplastics is a term that is identified Bpproximately2 out of 3 people, but its meaning is blurred ar
does not allow people to properly indicate the specificity of this material.

2. Approximately 8 out of 10 peopMtrongly agre€br ¥gre€with the idea that laws shouldegulatethe
disseminatiorof bioplastics These laws should be enacted at global (57%) and European (28%) lev¢

3. About 60% of respondents recognise a role for consumer associations and individual oitsguorting
bottom-up pressure.

4. More educatedadults agedover 56 yearsare most likely tabelieve in the benefits that bioplastics ca
offer in protecting the environment.

5. About 4 out of 10 people can identify cost, misuse of bioplastics and the risk of monocultures fc

material production as possibliisadvanages.

4.3 Associations about bioplastics

Through a battery of adjectives of oppositeeaning, usually referred to as semantic differergidl was
possible to qualify the maiidleas associated with bioplastiaad the intensity of these associations (Filho
et al. 202).
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Bioplastics are most positively associated with the terms “poltuting” (63%jand"compostable" (64%)

D.7.4 Interim report on BIOnTop valalkain and consumer perception

and to a slightly lesser extent with "natural” (59%), "sustainable" (58%) and "safe" (53%). Associations
also continue positively with the termsrlst” (51%), "expensive" (49%) andflhitely reusable" (48%).

More contoversial were the choices related to the semantic field "land consumpiionited land
consumption” (38%).

The projections of the association of the term bioplastics with the various adjective pairs show that on
the one hand there is a conving adherence to the more immediate positive traits of bioplastics while it
can be noted that on other adjective pairgtizens point out the possible limitations of the industrial
processes required to produce bioplastiBfplasticseem to be associateslith a view of the production

chain that could have negative consequences on land consumption through monoculieneg
dedicated to he raw material of bioplastics Thus respondents in these categoriegere distributed

roughly evenlyfor each dimension"Land conamption" 38%; "no association32%; "Limited lad

consumption"29% (Table )8

No association Mode Respondents
Pollutant 17% 19% 63% Non-Pollutant 6 3.002
Compostable 64% 16% 20% Non compostable 1 2979
Natural 59% 19% 22% Synthetic 2 2917
Sustainable 58% 19% 23% Not sustainable 2 2.925
Safe 53% 26% 21% Unsafe 4 2.835
Trust 51% 26% 24% Mistrust 4 2773
Expensive 49% 23% 27% Cheap 3 2777
Infinitely reusable 48% 23% 29% Single use 4 2.873
Land Consumption 38% 32% 31% Igé?gﬁ%;ﬁ:: 4 2.770

Table8: BIOnTop Frequencies of semantic differential about bioplastifollowed by mode indicator and total

respondents.Thepercentage for the mostommonly selected term is in bold

The principal component analysis confirmed that respondevdse convinced that the positive aspects
of the introduction of bioplasticss consistently associated with the termsdmpostable”, nfinitely
reusable"”, Sustainable" and Hatural" (40% of vagince) then with the terms trust" and 'safe" (12% of
variance) and finally, individually, the three factopslution”, "expensive" andland consumption" (total
27% of variance).

The social profile of the respondents confedthat the positive view of bioplasticgas highest among
people over 56 (67% stadexn association with "nopolluting”, 67% with "natural”, 67% "compostable”,
63%0sustainablé). This findingvas confirmed in the case of the most educated people. 71%shaim
associate bioplastics with "compostable”, 70% with "sustainable" and 66% with "natural”. Thisitalso

with those whowere retired (73% associadebioplastics with "natural”, 70'% with "copostable" and
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64% with "sustainablg:.' This seems to confirm the idea that bioplastics are products that fits into the

D.7.4 Interim report on BIOnTop valalkain and consumer perception

framework of ecological production buhey arestill characterised by a mixed interpretation. Adults
express fully positive associatignshile young people indicatg a more marked distance from the
proposal because they see elements of uncertainty in the real possibilitigsloingthe problems of

pollution andthe consumption of the planet's resourc@NEP 2013)

HIGHLIGHTS
1. Theperception of bioplastics is positively associated with less pollution (63%), compostability 458
sustainability (59%).
2. Half ofrespondentsassociate bioplastics with increased costs, while there is concern about the po
increase in land consumption to produtteem.

3. Half ofrespondentspositively associate the term bioplastics wittohfidence" and Sdety"”.

4.4 Labels and pduct information

The third section of the questionnaire focused on what information is followed and stygtansumer
citizens on labels and product descriptions. The picture that entefigen the data analysis confired
that consumer interest is very etive. One out of three citizemmainly paid attention to expiry dates
(32% women vs. 35% men; 31% younger vs. 38% older) and one out ofdinly paid attention to
general information about the properties of the product (27% women vs. 22% men). Attention to features
related to the origins of materials, recyclability of the container and environmental sustainalmlitypd
rise aboveabout 10%.

Attemptsto offer other product information material through links to websitsthrough QR codedid
not seemto be of generainterest(Table 9. These aspects appeatto be strongly influenced by the age
of the respondentsyounger respondentsvere committed to identifying brands that guarantekthe
recyclability oftheir packaging. Those up to 30 years old engkigehis activity in 16% of cases against
10% of the over 56s.

b
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What information do you read most carefully on a product label? N°Replies % Replies
General information on product properties 764 24,3%
Information on the origin of the materials used to produce the content 320 10,2%
The additives used in the manufacturing process 385 12,2%
Symbols and tips on containezcycling 366 11,6%
Expiration dates 1.057 33,6%
Information about the supply chain and environmental sustainability 134 4,3%

Presence of ainternet link (QR, link, app, tel.) where

0,
you can check the information displayed if necessary 98 3.1%
Other 25 0,8%
Total 3.149 100%

Table9: BIOnTop Information considered about a product

An important aspect related to the labelling of bioplasticoducts is the possibility aBcognizinghem
through international brands that are becomintpre established over time. The data emerging from the
research regarding the recognition of international brands confirmglikerientationfelt by consumers

For example, less than one in three peopéeognizel the TUVAustria industrial composting label
Citizens' answers on brand recognitimare influenced by several background variables. For example, the
"TUVHome" labelwas correctlyrecognizedby only 2% of the youngest age group compared to 43% of
adults and the over 56s. This aspeets also confirmed by the level of education, which sadthat only

30% of the least educate@cognize the label compared to 47% of the most educated.

OK compost

N

AUSTRIA

AUSTRIA

@ TOV

INDUSTRIAL

OK biobased |[iafiefiafiel

Figure2: BIOnTop International TUV marks for biobased products presented in the questionnaire

Yes, packaging Yes, packaging to be

Yes, packaging to be

International logo for bioplastics to composted
composted at home : .
be reused industrially
TUV industrial 14% 17% 30,6% 38% 3.127
TUVhome 11% 38,3% 15% 36% 3.095
Ok Biobased 28% 13% 19% 40% 3.094

Table10: BIOnTop Answers to the TUMAustria international marks for bioplastic<orrect answerin bold

These two aspects, age and educational qualification, confirm the complexity of the readings that brands

can get from consumers. As far as the wrong answers are congeitnisdobserved that educational

T European Union Funding
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gualification dd not generate differences in the answershich overall were around 1517% of

respondents (Table }0n addition,the respondents' occupation shaal a different ability to identify the

correct definitionfor the brand.The tnemployed and studentaere significantly less able t@cognize

the brand than those whwere employed or retired (27% vs. 44%). These differences suggest that brands

generatespecificconnotationsin the perception of consumers and the same timedifferent range of

practicesin different subgroupsA recent United Nations report (NEP2020), whichanalysed a much

wider range of symbols and material mams, verified consumer@inderstanding 6this topic as highly

problematic Therefore, one of the maireasongfor inefficient waste managemerns directlyrelated to

the labelsused on packaging

Are you familiar with the following symbols that certify the packaging material of the produc 18-30
Yes, it indicates that it is a packaging that needs to be reused 17,2%
Yes it indicates that it is a packaging that should preferably be composted at home 27,4%
Yes it indicates that it is a packaging that goes into the wet waste bin an d industrially comy 16,8%
b2 L R2yQl 1y2¢ 38,6%

100%
Total

(809)

31-56

9,9%
42,6%
14,3%
33,2%
100%
(1363)

Tablell: BIOnTop TUVHome mark for bioplastics by ag€orrectanswerin bold.

Over
56

57
41,8%
13,5%
39,0%
100%
(854)

It is likely that these differences with respect to occupations testify to a different proximity to waste

disposal practicethat ismore evident in adults than in young peoplRevewingthe answers obtained in

different countries showd that Italians and French (55% and 63%) hegreater capacity to recognise

this labelcompared toother countries such as Belgium and the Netherlands (32% and 25%). An overall

assessment of these aspects was not the subject ofthidy. However, it is reasonable to think that the

diffusion of these labels and the different national regulatory framekganay affect their perceptiaA

third label ("ok Biobased", also from the certification body TUV Austria) was included for this purpose, to

discoverhow people respond when the label does not offer disposal information but rather indicates the

packagiig composition. In this case, largeproportion of respondents were expected to answérL. R 2 y U {

know". In fact, only 4 out of 10 chose this option, the others tried to choose one of the possible options

that could not be directly linked to the brand. Tligsa sign that there is a strong risk of inaccuracy in

relation to international brands=inally, no significant differences were observed accordinige@ender

of the respondents.
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Are you familiar with the following symbols that certify the packagimgaterial of the product? 18-30

Yes, it indicates that it is a packaging that needs to be reused 19,8% 13,6% 8,5

Yes it indicates that it is a packaging that should preferably be composted at home 23,4% 18,7% 10,4%
Yes it indicates that it is a packaging that goes into the wet waste bin an d industrially comy 17,7% 31,5% 41,1%
b2 L R2y Qi 1y29¢ 39,2% 36,2% 40,0%

100% 100% 100%

Total (809) (1378) (869)

Tablel12: BIOnTop TUVIndustrial mark for bioplastics by ageCorrectanswerin bold

For the "TUMndustrial" label, the picturavas almost identicalThe over 56s correctlyecognizel the
label in 41% of casesompared with 18% of the under 31s. Withetsecond symbol, étwever, the
youngestcohort gave the word Industrial" a value thategitimized domestic compostability in 23% of
casescompared with only 10% of the oldedtis important to consider that the labglas notrecognized
by about one in three of the respdents (36% TU¥Yome; 38% TWhdustrial). The more educated
respondents shoed a higher capacity of branecognition for both TUMome (47% more educated vs.

30% less educated) and TUhustrial B6% more educated v&26% less educated}igure 3.

ARE YOU FAMILIAR WITH THE FOLLOWING SYMBOLS THAT CERTIFY
THE PACKAGING MATERIAL OF THE PRODUCT? SELECT THE OPTIOHI TSRPECMFIES THE
MEANING OF THE SYMBOL:

32,2%
No, | do not know \ I  40,1%
TS 41,3%

Yes, it indicates that it is a container/package that 36,2%

goes into the wet waste bin and industrially I  30,4%

composted I 25.6% ISCED 6-7-8
20.Bo¢ 1 ISCED 4-5
e oo aoe ! e 170%
P y p T 15,3%
P o : 11,4%
Yes, it indicates that it is a container/pack that — 1> 5%
needs to be reused S 17 3%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Figure3: BIOnTop TUMIndustrial mark by education

To focus further on exploring the level of effectiveness that waste disposal instrudtaresamong

consumers, all respondents were askédmhat are the main practical obstacles you encounter in
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managing the disposal of products once they are exha®stdthe indicators aimd to identify how
respondents' practical knowledgafected the effectiveness of waste disposaDf these indicators, the
most selectedwas the insufficient quality of the information printed on the packaging of the various
products (36%). The second problematic aspect corezbiocal rules on how to dispose of waste (28%)
as wdl as insufficient knowledge of the recycling chain (2986 the complexity arising from the
different situations in which waste is generatedich as party meetings and festivals (29%). The answer
aboutnot being interested in disposing of waste progenias chosen by only 4% of the sample. Despite
the large investments made over the years to change citiZegisaviourregarding waste disposal, the
path still seems long and diffici{furopeanUnion 2008 EEA 202] These indicators draw a map of great
complexity and difficult response from citizeriEhe research verifieda strict relatiorship between
respondent answerand home countryln fact,mainlyltalian, Greek and French consumers (respectively
52%, 50%, 45panderlined the lack of clarity about local waste treatment rul€onsumers from Belgiym

the Netherlands and Germany seledtthis issue to a much lesser extent (respectively 25%, 29% and
35%).Althoughthe study cannoticcurately asseghe reasondor the differencesbetween countriesit

is possibldo assume a difference in national waste management politiier differencesan be noted

in relation tothe age andto a lesser extenthe education and gender of the respondents. On the other
hand, the complexity of local rules shows a small difference by gender (74% women vs. 69% men),
probablybecausdn some countries gendalifferences give more responsibility to women in household

waste management (Oates and McDonald 2006, Cairns et al. 2010).

Differencesof the consumers interviewedby country of origin shoed that the Central European
countries involved in the researttad far fewer problems with local rules (about three out of four people
did not indicate this as a problem). The social profile of consumers also indlittzie it was mainly
students and the unemployed, the younger and the better educated whbléast/no problems with

local rules.

The issue of insufficient knowledge of the recycling chadmdt show any internal differentiation with

respect to the social characteristics of the sample, indicating that the issue of the chain is more general
and less related to the social practices of citizens. On the other hand, the indicator relating to public events
that produce waste (parties, events, exhibitions, etc.), involves more active people and more educated

people, probably because of the practicalit@sevents that involvan active population.

The inconsistency of information encountered in different places seems to be a typically Italian

phenomenon. 38% of ltan respondents indicatkéthisasa problem compared t@n average of 22% of
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the whole saple. It is worth noting an overepresentation of the most educated people in selecting this
indicator. This seems to indicate that the more educated feel the insufficient quality and reliability of

waste disposal rules more strongly in their daily exgace.

However, other works have shown that the difficulty in finding one's way around waste management
characterizeshis work on the citizens' sid@Vhite et al. 2019)These reports also confirm that too often

the onus is placed on consumers to undenstaan array of confusing, contradictory, or misleading
information (UINEP2020)

In the event of separate waste disposal, what are the main practical obstacles you encounter in mana

the disposal of products once they are exhausted? (MAX 3)

Insufficient information on the packaging 36%
The complexity of local rules 29%
Insufficient knowledge of the recycling chain 29%
The challenge to differentiate correctly in particular or unusual situations (parties, meetings, etc.) 25%
Thelarge number of symbols that can be encountered 24%
Inconsistency of information in different places (cities, towns, holiday contexts, etc.) 23%
The complexity in understanding the symbols you may encounter 21%
The incoherence of informatiometween different products 19%
| do not do recycling 4%
Total (3.045)

Tablel3: BIOnTop Share of some reasons aboptactical obstacles in managing the disposal of packaging

A final comment is reserved for the 4% of responses to the "l do not recycle" indicatse résponses

were consistent with other researalsingsimilar data (Feve 2016)

HIGHLIGHTS

1. Attention to labels iselective and in general the information that prevails is the expiry date (34%).
second most soughdfter information concerns the product's properties (24%).

2. Only 1in 10 people say they are concerned about the marks on packagmegyoling or information on
chemical additives. The presenceanfinternetlink for further information does not see to beof interest
(3%).

3. Only 4 out of 10 people correctly interpret the THdme label and 3 out of 10 the TUMustrial label.
Overall more than a third say they do not know what #eelabelsnean.

4. 36% of the respondents say that the main limitation to the correct disposal of waste is insuffi
information on the product packaging.

5. 3 out of 10 respondents say that it is local redialas thatpose the biggest problerim helping consumers

to dispose of product packaging correctly.
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4.5 Willingness to pay

D.7.4 Interim report on BIOnTop valalkain and consumer perception

The fourth section of the questionnaire was dedicated to the understanding of the main reasang driv
consumer purchases of products. A series of questions explane consumers refleain cost, packaging

composition and pollution issuglsoth in general and in relation to bioplastics.

From a general point of view, the element that most respondeniwasmost significantvas cost (47%
of total choices), followed by the organic nature of the products (34#@) ability to recycle the packaging
(34%). This data confirms the nature of the rational ch®imade when making purchasing decisiorse
first two items are both usefdbr maximiingconsumers' welbeing, so their interest focuses on low cost
and organic producte&here possible Third in importance ithe recyclability of packaging (34%6llowed

by the biodegradability of packaging (28%), the sustainability of the production chain,(@6&ojhe
compostability of packaging (18%). The sanwés distributed differently within relation to different

social characteristics.

Which of the following facors facilitate the choice of an everyday consumer items? (max 3)

The lower cost 47,9%
Organic production 34,2%
The recyclable container/packaging 34,3%
The biodegradable container/packaging 27,6%
The sustainability of the production chain 25,6%
The compostable container/packaging 17,6%
None of the above conditions 6,4%
Total (5.949)°

Tablel4: BIOnTop Share of factors facilitating choice of daily purchase

Amongthe respondents men(51%)were more likely to cite cost reasons, while womeere more likely

to look for organic productiof85%) andwere also more likely to consider the possibility of recycling the
packaging(36%) or assessing its biodegradabilif®9%) The over 56swould invest more in organic
products (44% of over 5&shoices vs. 23%f 18-30s) andin the possibility to evaluate the supply chain

OHY s 2F 2 @SNI pof13-8Ds). Ofedictalidyd law l&Xiél of educafipicharacterizeshose who

made their choices mainly by thinking about the cost of the products to be purchased. At the same time,
people with high educational qualificatiomgere much more likely to choose to buy organic (28% ISCED
5-8 vs. 19% ISCEER2)] Similarly, those with higheducational levelsvere more concerned about the
biodegradability of packaging and the supply chain of various products (36% and 33% respectively). Those

with lower educational qualifications teed to focus less on compostability and sustainability of

5 The percentages exceeded 100% as it was possible to choose up to three options.
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production (17% and 19% respectively). With respect to the occupations of the respondents, it emerges

D.7.4 Interim report on BIOnTop valalkain and consumer perception

that all categoriesvere costconscious, whereas if we look at the propensity to buy organic products,
students and unemployed people chose this reason forcpase only2 times out of 10. As each
occupation corresponds to a different income capacity, we can understand why the attention to organic
products concerns managers and professiotlaés most(33%) and studentthe least(17%).However,

more than halfof pensionerg56%)selectedorganic foodas a concern.

WHICH OF THE FOLLOWING FACTORS FACILITATE THE CHOICE OBAWNGONERYMER
ITEMS? (MAX 3)

5 3,7%

None of the above conditions - 2 9%

P ; : mm 13,1%
The sustainability of the production chain — 13 6%

m 8,4%

The compostable container/packaging — A

The biodegradable container/packaging _-131‘716/70% | Female

1 Male

The recyclable container/packaging _|-16 9130'7%

. . . 18,2%
Organic production ree— 16,9%

. 23,2%

The lower cost S 06, 3%

0% 5% 10% 15% 20% 25% 30%

Figure4: BIOnTop Histogram about the factors facilitating choice of daily purchase

4.5.1 The purchase of bioplastfroducts

The purchase of bioplastiproducts is a knowledgsensitive activity stronglgharacterizedoy the life
contexts and social conditionsf consumers The first questionwas related to consumeasbility to
recognizebioplastic products in their daily purchase®&ble 15 shows thatnly one in threeadmitted to
recognimg such productsdisplayinga strong relation between answer and ageith a weaker link
betweeneducation and occupation.

Pensionersvere the least likelyto recognise products with bioplastipackagingonly 16% claired to

have this ability. Managers clagdto be able to do so in 41% of cases. The difference between young
and old is also large terms ofmaking this choice (28% less for the over 563¢s€ 1044 subjects were
asked whether they not only recognisproducts butwere also usually interested in buying theAbout

8 out of 10 of those interviewed declaring that they preéaf to buy such products Therewere no

b

BBI,, ‘Spiobased Industries B BIOnTopProject- All Rights Reserved Grant Agreement n°3 761

.37




k D.7.4 Interim report on BIOnTop valakain and consumer perception

significantdifferences in tems of the gender of the respondents, but thesere differences in terms of
education (72% for those with lower educational qualifications; 89% for those with higher educational
gualifications). A similar differenceuld be observedn termsof occupatia, with students stating that

they were interested in buying a car in only two out of three case8p#2ver than those in managerial
positions. Respondents who answered that they were unable to recognise products with bigplastic
packaging were nevertheless asked whether they would be interested in buying them despite this
difficulty. In this casegut of almog 2,000respondents who saithat they could not recognise products

with bioplastis packaging2 out of 3statedthat they would be interested in buying them.

Table 15showsthat among studentghe preference in purchasstops at 45% against 73% of thdge

managerial positions, marking a gap of 28 percentage points. To a lesser extent, the unemployed also

confirmedin half of cases that thg were not interested in buyingroducts with bioplastic packaging

Do you recognize products whose (=) (IF NO)
containers/packs are made of Yes, | recognize product in bioplasti pg you prefer them  Would you prefer
Bioplastic? in your purchase in purchase
Female 35% 81% 65%
Male 34% 80% 63%
18-30 48% 73% 49%
31-56 36% 84% 68%
Over 56 20% 84% 69%
Lower education (ISCEE2L 39% 72% 52%
Middle education (ISCEDR43 31% 82% 65%
Higher education (ISCEB-8 33% 89% 75%
Director, entrepreneur, self employe: 41% 87% 73%
Employee 36% 87% 68%
Unemployed 35% 69% 55%
Retired 16% 83% 74%
Student 45% 67% 45%

Tablel15: BIOnTop Ability to recognize products made in bioplassiqreference declared in purchamgy them

divided by background variables

To complete the picture that allows us to understand tt#ferent sensitivities of the respondents
regarding the purchase of bioplagtiproducts, a wide range of multiplehoice $hotivationQwere

identified. These indicators aimed to collect the motivations to farynot) products with bioplastis

Consortium
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packagingTablel6 and 17). Amongthe reasons for buying, selected almos0®0 times by the 297
respondentswere the desire to support an environmentally sustainable material (60% of respondents
selected this item)and becausebuying these products wouldeduce environmental pollutiori45%)
Moreover, the response optiongonsidersome indicatorshat related more to the lifestyles of the
respondentsand some otherswere oriented to push companie® producduse these items. In

percentage terms, these inthtors werenot often selecteal (by fewer than10% of respondents).

Why? (more answers allowed)If yes

They represent a sustainable choice for the environment 60,3%
By buying them, | am contributing to reduce pollution 45,3%
They represent aalternative to plastic 41,8%
To push also other brands to introduce Bioplastics thanks to my purchase choices 27,1%
They are compostable and thus contribute to reducing the volume ofreoyclable waste 26,2%
They are natural products 22,3%
Theyare biodegradable 17,3%
Because Bioplastics companies are often involved in environmental campaigns, (e.g. they make donations for eve 11.2%
product sold) ’
They are consistent with my lifestyle (for example, they are vegan choices) 10,9%
So | can finance innovative ideas 9,3%
Prices are more or less similar, but Bioplastics are more sustainable 8,7%
They make me feel fashionable 4,9%
Total (5.980}6

Tablel6: BIOnTop Why do you prefer products packaged in bioplastic?

The 1440respondents who stated that they were not interested in buying this type of product mainly
focused on the idea that "only time will tell how biodegradable these products really are" (35% of
respondents). Two other items considered important by these redpats were the idea that buying
them would not solve environmental problems (22%), and that the prizese high andthere was no
assurancehat bioplastics wuld be sustainable for the environment. The social profile variabiésot

allow usto identify particular subgraps in this type of projection.

6 The percentages exceeded 100% as it was possible to choose up to three options.
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Why? (more answers allowed)If no ‘

Only time will tell how biodegradable they really are 35,2%
Unfortunately, they do not solve environmental problems 22,5%
The prices are higher and/or I'not believing in the sustainability of bjastics 21,8%
They do not represent a concrete alternative to plastic 12,1%
Buying them will not change the pollution levels 11,6%
| do not believe that | can shift other brands to introduce-plastics through my purchasing choices 11,4%
I'm not sensing the innovative momentum they claim 9,8%
Because | am not interestec_j in the projects of companies that proBinqezlastics to support environmental campaigns 9.9%
(for example through donations for each product sefffeenwashing) '
Even if they are compostable, they will not impact on the final volume of waste (other form) 9,2%
I'm not interested to bdashionable 7,6%
¢CKSe& INByQi ylIF GdzNFt LINRRdAzO0 & 5,5%
They are not compatible with my lifestyle (e.g. waste to be sorted) 5,1%
Total (1.452%7

Tablel7:BlOnTop2 K& R2y Qi @2dz LINBFSNI LINRPRdzOGa LJ O1F3S
4.5.2Willingnessto pay more: how much more?

Having addressed the shift in intentions towards purchasing products with bioglgstakaging, an
important nextstep is to identify the cost variations that consumers are interesteutim suchproduct.

The first projection of the data confirms that consumer orientatioemsnlysplit. Some 48% of consumers
were only interested in buying products packaged in bioplastics on the assumption that they remain at
the current cost. 35%wvere willing to considea 10% increase in cosind only 17%were willing to
consider products if they coswver 10% morehan at present Differences by age inelation to cost were

not found to be significantn the groups of citizens willing to pay morewever,over 56swere more
willing to accepia 10% increase in cost, but less willihgn other agedo pay more than 10%. A similar
trend awuld be observed concerning the level of education. Citizens with the highest level of education
were more likely to bedwilling to pay€ 10% more, butvere less weHlrepresentedn the group of citizens
willing to pay more than 10% (FB).

Conversely, people with lower educational qualificatiorese more likely toaccept theproducts at the

currentcost (%1%) and much less likely b willing to pay 10%more (28%). However, people with lower

1" The percentages exceeded 100% as it was possible to choose up to three options.
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educational qualifications indicated to a slightly greater extent than others that they would be willing to

D.7.4 Interim report on BIOnTop valalkain and consumer perception

pay more than 10% for bioplassiproducts. The different occupatiahgroupsalso significanthaffected
willingness to paynore. Pensionerswere above average iterms oftheir willingness to pay 10% more
but well below average in their willingness to pay more than 10%. Coimitgtively, the unemployed
and students declaka prevailing interest in buyinguchproducts at thecurrent cost butwere also

willing to a certain extent (24% and 25% respectively) to buy the ptsdiithey cost more than 10%.

COMPARING BIOBASED TO SIMILAR FOSSIL BASED PRODUCTS, HOWUMDCH WO
YOU BE WILLING TO PAY FOR A PRODUCT YOU NORMALLY USE IBM¥RASHC
COMPOSTABLE MATERIAL?

| would buy even if it costs much more, 2,0%
over 20% of the final cost | 4.0%
M 51%
| would buy even if it costs bit more, about 15- .1111:‘3%’0/
20% of the final cost o ’
I 13,3% ISCED 6-7-8
4d.9% | ISCED 4-5
| would buy even if it costs a little more, about 70
. m 33,4% 1 To ISCED3
10% of the final cost S 08 0%
o 41,7%
I | I h '
would buy as ong(]:(?sst it's at about the same m— 48,9%
[T 53,6%

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

Figure5: BIOnTop Willingness to byproducts with packaging in bioplastgby education

One question sought to explore the reasons for this availability. Among the reasons given by the sample,
the most commorwere equally the hope that these materialuld not have an environmental impact

and that in the long run, as they become more widespread, the purclypsosts vould decrease (both

at 24%). To a lesser extent, one motivation cited was the hopectiradumerscould play an active role

in helping to protect the environment (16%). Howeveespondents who statkthat they were not
interested in purchasing bioplassiroducts at a higher pric¢otalled about 21%. This groupvas
characterised by an oveepresentation of unemployed people and students (28% and 25%) and an

under-representation of peoplén management positions (12%).
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As a consumer, why would you agree to pay more for a Bioplastic pack?

Because in the long term costs will be lowered thanks to the diffusion of products 23,7%
These materials do naontribute to environmental pollution 23,8%
I'm not interested in having to pay more 20,5%
| feel an active part in helping to protect the environment 16,4%
These materials are of higher quality for food protection 15,6%

100%
Total (3058)

Table18: BIOnTop Reasons to pay morfor products using bioplastic

A further step that the survey expladeinvolvesthe specific elements suppadng the purchase of

bioplastic products.

Among the elements considered masievant in encouraging the purchase of bioplasticoducts, the

use of materials that do not impact the environment was recogniseal ke factor(52% considered it
'much encouraging'). Slightly less strong was the indicator describiregitheeness of helping the planet

to be saved for future generations (48%). Another indicator highly regarded by respondents emhcern
the knowledge that these products do not have negative effectsiational economic systems (40%
'much encouraging'). Respdents chose as the least effective indicator to encourage the purchase of
bioplastic products the practice of indicatingPackaging made with 50% recycled plastic" (2h¥4ch
encouraging’). Only one in three respondents indicated branding on contasexs element thaivould

encourage the purchase of bioplagtiroducts (31%much encouraging’).

In which way the following elements can encourage the purchase Little

Nothing (%) (%) Enough (%) Much (%) Total

of a product in Bioplastics for everyday use?

100%
The use of raw materials that do not impact on the environment 5,2% 9,4% 33,8% 51,6% @3 0520)
i i 100%
The awareness that this helps the planet to save it for future 7.9% 132%  31,3% 47.6% 0
generations (3.041)
Knowing that the production of ramwaterials does not have 100%
negative effects on the economy of the producing countries (e.g. 5,4% 13,9% 40,5%  40,2% 3.038
monocultures, deforestation, etc.) @. )
- L 100%
The awareness that it is a positive investment for health 6,0% 15,4%  40,5% 38,1% (3.032)
. . . 100%
Trademarks and tips on container disposal 6,7% 17,8%  44,2% 31,3% (3.005)
" i i 9 100%
The pr"esence of the words "Packaging made with 50% recycled 8.5% 26.8%  43,5% 21.2% 0
plastic (3.014)
Table19: BIOnTop Elements thatcan encourage the purchase of bioplastic products
BI?I] Bio-based Industries -w”m.w BlOnTopProject- All Rights Reserved Grant Agreement n°3 761
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Among the background dimensions that poimbst clearlyto an internal differentiation between these
responses are education and ageespondents over 56vere most likely to consider the use of
environmentdly friendly materials to manufacture bioplastiproducts asvery encouragingn terms of

their purchasing decision60% vs. 43% of those under 31). Similarly, those with high educational
qualifications defind this indicator as¥ Y dzéh&ouragin@o a geater extent than those with lower
educational qualifications (61% vs. 44%). As can be seen from the table below, thisvéenepeated

with the exception of answers obtained from the indicat?ackaging made with 50% recycled plastic".
This trend seems to confirm the idea that European consumers are aware of the ecological complexity at
stake and of the opportunities offered by bioplastics. They consider the underlying issues related to the
impact on the planet much more relevant than issues related to simple product communication. At the
same time, as has been pointed out many times, skills and education levels are crucial in supporting
environmentally conscious choices and in driving purcttasiecisions towards more environmentally
friendly products. The strong differentiation by age indicates that over time the-babyner generation,
despite having experienced the economic development of the 60s and 80s, today has more awareness
than othersof the urgency oaddressingenvironmentalconcerns For example, 2 out of 3 retired people
stated that awareness of noimpacting materials is a major reason for buying bioplagtioducts. It is
important to note that thedatacollected in this surveig clear abouthe main ecological and social issues
related to the environmenand bioplasticsHowever, age ianimportant for acquiing awarenes®n this
subjectand public communicationozild also further reassure consumeis.relation tothe concernthat

these new productsnight adverselyaffect the traditional economy, respondents differed by age. 58% of
those over 56 stated that knowing that industrial developmewind be careful not to generate negative
effects on production chains encouratjnem to buy these products. However, for younger people, this
interestwasreduced to 28%. No social profile seethto characterise the positive judgements regarding

the presence of labels such as "Packaging made with 50% recycled plastic" on products. Having pointed
out these differences, it is important to remember that aflthese indicatorsachievedanswers in the

positive range (summing up the categoriégdughand much( between 70 and 90%.

iy
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Positive Over 56

Range

Much 43% 51% 60%
The use of raw materials that do not impact on the environm
Enough 36% 35% 31%
. Much 35% 47% 59%
The awareness that thigelps the planet to save it for future
generations
Enough 32% 34% 28%
Knowing that the production of raw materials does not have = Much 28% 38% 58%
negative effects on the economy of the producing countries
(e.g. monocultures, deforestation, etc.) Enough 46% 42% 33%
Much 24% 38% 51%
The awareness that it is a positive investment for health
Enough 44% 42% 35%
Much 24% 30% 40%
Trademarks and tips on container disposal
Enough 47% 45% 41%
. . Much 21% 21% 23%
The presence of the word®ackaging made with 50% recycle:
plastic"
Enough 38% 46% 45%

Table20: BIOnTop Elements that can encourage the purchase of bioplastics products by age (just category
GYdzOKé yR aSy2daAKE 2yfeo

4.5.3Willingnessto pay: seven products

The last section of questions included in the questionnaire concerns the explicit evaluation that
respondentshad for seven different everyday consumer products that could soon be the subject of
research and development@grammes to perfect bioplasspackagingSuch pckaging is also beginning

to appear insome products in largecale distribution.

To explore this area, productsere chosen that in some way could leensideredtypical of everyday
consumption which are still offered with traditional plastic packagirand present in all European
supermarkets. The productelected wee: "trays for fruitand vegetables", packaging for tea bags",

"nets for fruit and vegetables”,niultilayer trays for modified ahosphere packaging (MAP)'¢oated

BI?I] - yBio based Industries -oz BlOnTopProject- All Rights Reserved Grant Agreement n°3 761
A i

Consortium for Research & Innovation 1====



L D.7.4 Interim report on BIOnTop valakain and consumer perception

woven fabrics (i.e. food wraps)‘cdrrier bags (by secondary raw materiaBhd"personal care products"

(Table 2).

IMAGESPRESENTHRQUESTIONNAIRE

TRAYS FILMS FOR FRND

VEGETABLES PACKAGING FOR TEA BAC NETS FOR FRUIT AND VEGETABLES

MULTILAYER TRAYS FOR CARRIER BAGS (B
MODIFIED ATMOSPHERE COATED WOVEN FABRICS SECONDARY RAW
PACKAGING (MAP) MATERIAL)

PERSONAL CARE
PRODUCTS

@Yy

Table21: BIOnTop; Products presentetih the questionnaire

The questionnaire asked respondents to express tipeirchasingintention of these seven products
considering thehypothesis that these products might cost a little more if produced with biopkstic
packaing.

40%o0f respondents expressed "very much" interest in buying bags made of recycled m&endiining
"somewhat" with "very much", this produetas indicated by 74% as interestjathough more expensive
than its equivalent in traditional plasticllAdther products in the "very much" category did not exceed
30% of the responses. The products of least interest for a possible purchase at an increasesrprice
vegetable trays and foils (20%). The choices expressing "somewhat" interest for a patchasereased
price allvariedaround one third of the total. If weombineall the choices that consider even a small
interest in buying one of these products at an increased price, we obtain very high ,vadeékating
between 85 and 90% of all choicdsble 22. This data can be interpreted as a general willingness to buy
these products at an increased cpbtit converting this willingness intooncrete purchaisg decisions

remains a difficult issuél'he tioice to buy at an increased cost can be reasonably suggested to about one
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in four citizens without any particular differences from a social profile point of \&®x, age, education

and occupation are not differential variables for this type of data.

Total:
Products Somewhat Very Much Little, somewhat,
very much

Carrier bags (by secondary raw material) 34% 40% 90%
Nets for fruit and vegetables 34% 29% 88%
Multilayer trays for modified atmosphere packaging (MA 33% 29% 85%
Packaging for tea bags 33% 28% 84%
Coated woven fabrics (i.e. food wraps) 34% 26% 84%
Personal care products 34% 26% 88%
Trays films for fruit vegetables 38% 20% 85%

&\

Table22:BIOnTop2 Af f AydySaa (2 o0dz2 &SOSNIt LINRPRdAzOGA 4243y AF G

HIGHLIGHTS

1. I1FHEF 2F GKS NBaLRyRSyGaQ aal dS ingdéecision®adaded. Oae
third of respondentsdeclare that the organic origin and the possibility to recycle the packaging are ar
the reasons thainfluence purchasing decisions

2. The desire to buy products made of bioplasia concern foB out of 10people, although only 1 in 3
admits to recognizinguch productsvhen buyinghem.

3. The prevailing reason that fuels interest in buying bioplastics is that the choice to buy them helps to ¢
the environment (60%) and reduce pollution (45%).

4. Half of the citizens surveyed would prefer the cobioplastic packaged itents remain unchanged. Eve
those who would accept an increase would dansav in the hope thafit would lead tolower costs in the
future.

5. Interest in paying more for bioplasssitsataround 10% at most, especially among older people and th
with high levels of education and good jobs. There does not appear to be a significant consensus
the 10% extra cost.

6. Respondents state that they ar@eéry' or "somewhat encouraged to buy bioplastic products becaus
they do not have an impact on the environment (86%).

7. Interest in hcurring higher costacrossseven exampl@roducts made of bioplastids concentrated on

reusable products such as carrier bags.
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4.6 Qualitative data: focus groups and interviews

4.6.1 Dataand analysis

Focus groups and individual sestiuctured interviews were conducted to investigate the representation
of bioplastics with key informants. Interviewees were selected to represent relevant stakehaolters
could influence the adoption of bioplastics on arder scale (i.econsumer associatica municipalities,
large-scale retailers, bioplasigroducersandcompanies interested in using bioplastics).
Stakeholders selected to participate mostly belong to Italian institutions, associatiornthebdisiness
world. Italy has been a forerunner at EU lenagjardingbioplastisproductiorn according to théBioplastics
National Associatignthe Italian market is about half the value of the whole European market. The
interviewees constitute a sample of eadgopters of new sustainable solutions.
The focus groups and interviews were organized by Movimento Consumatori and conducted ordine via
teleconferencing system. This choice was imposed by the outbreak of Coronavirus which maide face
face encounters wit interviewees unrealistic Staff from Movimento Consumatori acted as
moderatois/interviewers during the research sessions. The outline was modelled around four main
themes in parallel with the survey: a) knowledge about bioplagtirperceived risks andpportunities
in bioplastics productionc) perspectives regarding promotion and brandiagdd) key obstacles and
potential enablers of scaling up and adoption. Focus groups and interviews werergmeded,
transcribed and analysed thematically. istfianalytical template was built around the topic outlinéten
refinedto allow for emerging themes to be represented in this report.
This section of the report is organized as follokisstly,we present a generaverview ofthe knowledge
of each grop of stakeholdes regarding bioplastics to illustrate the existing gamong them. The
analysis of the data is organizeddrour sections:

1. Awareness othe general public regarding bioplastics;

2. Opportunities and threats associated wihioplastics production;

3. Information and branding: labelling bioplastics

4. Opportunities and barriers to increase the appeal of bioplastics.
The reportendswith a conclusive sectionontainingindications for policieshat emerged from focus

groups and inteviews.

4.6.2 Knowledge of stakeholders about bioplastics

Before discussing the results of the qualitative analysis in detail, we shall briefly present one of the main
outcomes of our researclhe significant discrepancy in both the specific knowledgeuaithe topic, the

sense of urgency of developing a strategnd seting the agendafor discussion. At one end of the
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continuum, bioplastics are a relatively new topic émnsumer associatiamwhose representatives have

not yet developed a precise knowledge about their distinctive features or agenda. At the oppadite
manufacturers and representatives of waste eofdife present themselves as having a clear
understanding of the topic anas havinga strategy to promote. Municipalities and largeale distribution

can be ideally placed in the middle of the continuum. This gap is somehow reflected in how the different
stakeholders present their views on bioplastics: a precise knowledgelestesf in the use of numbers

and datg avaguerunderstanding is signalled by the use of metaphors and reasoning by analogy.

While a difference in terms of specific knowledge regarding bioptasts expected, suchgap indicates

that some stakeholders W need to develop more familiarity with the nuancestbé issueto have the
chance to influence and steer future debates and choices related to the production, promotion, branding
and disposal of bioplassc developing the expertise needed to confront more knowledgeable

counterparts.

4.6.3 Awarenessbout bioplastics amonthe general public

As noted above, one of the insights offered by the qualitative section of our research is that even among
some key infrmants therewas a limited knowledge regarding bioplastand the specific features that
distinguish it from other material Several representatives aonsumer associatian for instance,
revealed thatBIOnToR & & dzNIISe g & lioBdatbhh on lbidpjastics,2adz ddvide? T

definition of bioplastics and some key distinguishing features.

LO@S KSIFNR a2YSidKA Yy But, Ve, 2rduie soin& iBfdrBation Aslciingudeal A O & X
[myself], and | believe there is no great awareness among consumers about this theme.

(Representative afonsumer associatio#l)

Bioplastis is a change of mind because we do not focus on its disposalnbis areation.
BioplastishA & y 20 2yfeé& 0A2RS3ANI RI of-Bade. [Répiedentatitedd I &8 SR LI

consumer associatiotd)

Limited knowledge about bioplastcis also shared by companies, which are still in the process of
gathering information. For instance, the representative of Bieplastics National Associatiamd the
national regulation entity reported several anecdotal cases in which manufadtaciaquired about the
possibility & adopting bioplastics packaging and thead to be toldthat bioplastics packaginig not

suitable for norbiodegradable items.
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Our job as an association is to explain to those who call and ask for support. The moment they
ask us tanake a table out of biodegradable and compostable polymers, we ask them "what is it
for?" Maybe it's greenwashing, maybe you're trying to mislead the consumer. (Representative of

the Bioplastics National Associatipn

Municipalities confirm that local entprises and citizens have limited knowledge about bioplastics and
there isalsosome confusion among consumers. Moreover, bioplastics are regarded as something that
belongs to the future, and requires additional research and investigation, rather thamilg taf materials

already in the market requiring immediate attention.

In our perception the common knowledge is low. We had a meeting with traders in the city who
asked us about bioplastics. "We spend a lot of money to buy it. But then, how is itd@¢t\ge
we explained to them that not all bioplastics are digestible in a plant. (Represernétiveal

Public administratior1)

For consumer associatianbut also for some representatives of institutions (e.g. some municipalities),
bioplastisis regarded aa sibling of other, wetknown materials which possess some of its features (i.e.
biodegradable, made from biomass or-psoducts) and the respondents discussed the challenges,
opportunities and strategies by mean of association and analtjyproducts theywere more familiar

with. In some cases, bioplastiasere attributed features they do not necessarily possess (i.e.
biodegradability) and, for such reason, thegre presented as a solution to several environmental issues

and endowed wit great expectations.

If we can, in one way or another, in our countries, encourage the use of bigastic R2y Qi 1y 263
scientifically, what they are but | know that they are remedies against the ways we are using

plastic at the moment. (Representativecoinsumer associatioi?)

The narrow understanding of some of the key informants oni$saeis signiicant as itindirectlysignals

that organizations that should have a role promoting and shaping the policies of adoption of bioplastics
have not yet invested in developing a clear strategy on a topic wigels to baurgentlyaddressed. This
depends on the still limited volume of bioplastio relation to traditional plastic and it can be related to

the perception that bioplastigbelongs to the future rather than the present.

iy
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Certainly the topic is there but more as an aref research and development and future vision

than being on the agenda. (Representative of Local Public administration #2)

Increasing the awarenesd bioplastics, however, is a daunting endeavour considering sofrthe

impliedtechnicalitiesandlanguage issues.

Some people suspect that when we say bioplastics are made from 40% or 50% renewable raw
materials, we mean that the rest is not compostable and remains as traditional plastics in the
compost heap. This is not the case. The moment a biogastiduct is certified to the standard,

it means that microorganisms eat that biopolymer and turn it, because they digest it, into

[regular] compst. (Representative of the Blastics National Association)

The excerpt illustrates one of the complexities regarding communicatimut a material that can be
made from both agricultural bproducts and traditional use plastic, materials which belong to two
opposite worlds in terms of what the average consumercpares as ecfriendliness.According to the
Representative of thdBioplastics National Associatioit could soonbe possible to obtairbioplastics
entirely from renewable biomassnaking it possible to claim that the packaging is made from 100%
renewabk raw material, which woulbde unlikely tacreate confusiommongconsumers. At presenthere

are not enough facilities to producdditionalamounts of bioplasticc compared to currenproduction
and, according to th8ioplastics Nationahssociationthe industry is reluctant to invest consistently since
there are no guarantees the market will favourably accept bioplastics.

On a side note, some interviewees ndté¢hat communication regarding bioplastics could lead to
unintended consequenae and be incontention with other environmentaffriendly policies. The
representative of a local public administration, for instance, tvaer the yeardavoured the use bre-
usable materialspromoting washable cutlery and dishes large public eventsand they expresd

concerrs that bioplastics could encourage a cultural shift towards disposable alternatives, undermining

GKSANI STT2NIa G2 LINRBY2GS (sécéhdbastoftion afideuse shodebe L2 & |

favoured whenever possible.
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4.6.4 Opportunities and threats associated with bioplastics production

The key informants, each from their own perspective, stressed the importarmetting bioplastics in a
broader contextagreangthat adoption strategies will need to consider the complete cycle of life, from
the raw materials and their availability to the disposal and the technologies neédadd consumptiof
anddgreedy industries¢ a common paiof issuesn many discussiorsbout greenwashing surfacel in

the words of some stakeholders agey concern.

We know, there is a downside. Bioplastics need raw materials to be produced, so we are talking
about land consumptiorSo,you have to be very careful, it can become a business on a par with

normal packaging. (Representative of local public administration #3)

Consumer associations, for instane&re invited to reflect on the londerm effects of any change in

widely used mterials, asillustrated inthe following excerpt.

.dzi AGQa Ffaz | LINB200dzZLI GA2y>Y 06S0OFdzaS 6S GKAY]
a situation we may reproduce exactly the same problems. Technology is something good to
change our behagidzNE odzi AdG A& |faz2z AYLRZNIIYyG (2 GKAY]
think that bioplastisis a much better solution than fossil plastic. Fossil plastics are not a solution.

It was believed they were a solution in the fifties. But maybe tormowe'll discover that there

is a problem with bioplasiz A (1 Qa y2i AYLR2aaioftSz AlG | fNBIR& K
LX FAGAO YR LXFTAGAO 461 a Iy FYFTAYy3a LINRRdzOG Ay
direction [adopting bioplastics], bwte want to have control and we believe that this control

cannot be given to the companies. It should be shared with all stakeholders, it means with

consumer associations, governments, enterprises. (Representativasafmer associatioi3)

This long exact exemplifies a conundrum. On the one hand, key informants share a conditional
enthusiasm about bioplasscwhere the attractiveness of the novelty is mitigated by the experience of
previous technological dreams gone bad. On the other hand, they twabé involved to monitor the
process of adoption and have their voice heard at any point duiniisgorocessSucha position, however,
would require being knowledgeab#boutthe topic to have the chance to discuss the fgrained details
regarding all the stages of the process that will define the regulatory aspects related to bigplastic

present, though, onlya few organizations and stakeholders seem to have invested in research on the
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topic. The confusion and lack of trained persohfsee previous section) are at odds with itheaims of

playjingt y  OGAGZS NBfS Ay (KS LINRBOS&a o6asS gtyid (2 KI
Largescale retailers show a similar concern regarding the production process since it can affect the final
decision of consumersegarding products packed with bioplastics. There is growing attentivaco-

friendly purchase choices and details of the manufacturing process are one element considered by green
consumers. Preventive measures to avoid a backlash are not merely cortired ctual production

process but, according to retailergquireinvesment incommunication and creatg a narrativefor the

products.

A different concernwas proposed by manufacturers of products that could be interested in using
bioplastics as packgng. There is still a gap between the manufacturers of bioplastics and industries
interested in adopting them. Such a gaquld be filled by the association of producers of bioplasbos

our research revealed thaat least in the Italian casiés exstence and role is still partiallypnknown to
industries.Forexample, a cheesemaker complaingobut the lack of a packaging with specific features

KS ¢2dAZ R ySSR RS&ALAGS aYlI1Ay3 Yeé 26y NBaSINOKeé |
Fromthe perspective of manufacturers of bioplastichere are no threats associated with its production.
First and foremost, manufacturers stress that the current volume of production of bioplastics isnonly a
infinitesimal fraction of traditional packaging. Secondllypresent bioplastics do not require dedicated
crops butaremade from agricultural production waste or weedsg(thistles) anddo not take land away

from agriculture or animal husbandry.

Despite presenting the manufacturing process as awiimsituation for both the environment and
consumers, producers stress that such a result depends on clearly defining some boundaries and following
some principles. In particular, producers see the benefits of bioptastiy as long as they comply with

the existing waste management systems rather than considering bioplastics as products requiring their
re-adaptation.Fromthis perspective, bioplasticcould help safeguard the environment by reducing the
amount of traditional plastic and increiag the quality of compost. For these reasons, both producers
and institutions that promotehem, bioplastis should not try to enlarge their business opportunities
beyond packaging of organic and compostable products. On the contrary, an indiscriminate use of
bioplastis (in products likeshampoobottles) could lead to a decrease in the performance of waste
management and, indirectly, to rising costs.

With regards to the opportunities, th&ioplastics National Associati@msures that bioplastics could
increaseemploymert, since for every D00 tonnes of organic waste, 1.5 jobs are creaffed a more
comprehensive and detailed forecast on the impact of green economy on employment with reference to

the US and California see Goldstein and Ele¢B®¥4) and Goldstein(2014). Furthermore, the
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traceability of bioplastics makes it impossilibeproduce them off the books, unlike what could happen
with traditional plastics. A partial substitution between the two materials and a reconversion of the sector
could lead to a reduction in the black economy and an increase in tax resienue

Besideeemployment, bioplastics are playing a role in diminishing the backlash of the crisis of EU plastic
packaging factories that are unable to compete with Asian manufactwapable of producing massive
volumes of products at low castsaRepresentative dBioplastics National Associatiohserved Partially
convertingsome production facilitie® bioplastics has already leéd the survival of some comparsend

savngthe jobs of workers.

4.6.5 Information and branding: ladeig bioplasics

Our informants were required to express their opinion on the role of labelling to increase awareness
among consumers angromote products. Several consumer associations discussed the pros and cons of
labellingat this early stage of bioplastipackaging diffusion in the market. Considering the reldittle
knowledge among consumers regarding bioplastas ¢onfirmed by several studies well as the
research presented in the first part of the repprsome regarded labels as an opportunity to increase

awareness and promote this new product.

If in thelabellingwording we can put short important information that will explain more diear
the importance of change (to bioplasicAs you realizdabellinghas to be short, you cannot
put a lot ofwords, 6 dziT L UGKAY] dzaAAy3 (GKA& NBaz2dzNOS X8 ¢

(Representative afonsumer associatio#?)

This perspectivevas not shared bgllthe representatives obther consumer associatiomsvolved in the
focusgrou® !4 2yS Y20iSR KB Y I OXSHAR IO KkEANVA2Sa (GKI G
Wo A 2 LJis A \iagua doricépt in the mind of consers,labellingproducts or packaging would not make

any significant difference. These two positions exemplify one of the challenges in branding bisatabtic

the need to strike a balance between prowvigadditional information, requiring consumers to read some

text, and a clean and recognizable logo that points to a somehow undefined concept.

A final note of caution fronconsumer associati@relates to the general issue of theistworthiness of
companies. The excerpt below highlights a broader theme of credibility of companies when describing

their products.
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5284 GKS O0dzad2YSN GNMzAG G(KS LI O1F3IAYy3IK | f20 2

NBaLR2yaAioaAaf, keiedmehth B Brénbwve da%eS bcandal about the use of labels that
correspond to nothing. The question today isaypkcompanies can make specific labels saying
this is a responsible produ@utR2 O2y adzYSNE o0St AS@PS (Ktaivk ¢ KI (0 Q&

of consumer associatio#l)

Institutions providel a different perspective on promoting the use of bioplasti€or the national
regulation entity, for instance, bioplastics should be considered in relation to the ease of its correct
disposalwith end-users in mind. As we note below (see sectfh6.6), the work consumersdo to
separate waste is crucial to ensure a high quality of waste management since it heavily affectsits end
life and measures need to be taken to ensure a smooth was@agement process. To this end,
institutions can leverage waste management costs paid by companies to guide them to adopt packaging

solutions in line with the overall efficiency of the process.

If the packaging does not fit well with waste managemdfit,rhay cause issues in the treatment
plant, it may be that a penalty may come through a contributory systBepresentativef the

National regulation entity)

Both institutions andconsumer associatios consider branding bioplassiproducts a way bincreasng
their recognizability and appeaht the moment at EU level there amseverallogos that identify the

compostability of materials that can be composted but there are no brands for bioplastics per se.
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Figure6: BIOnTop Four logoghat attest to the compostability of bioplastis productspresented by

representative of thenational regulation entity during the interview

As noted by the national regulation entity, the labelling could be used not only to increase consumer
awarenesshut it could also serve the purposd adopting technologies capablefaseparaing waste
during the endof-life of products, a major issui@ increasng the overall efficiency of théifecycleof
bioplastics packaging (see paragragh.6.6).

Retailers alshighlightedbranding as key to promtg bioplastic, insisting on the need to provide a fast
FYyR Staite ARSY(A FRdmhéirerspecive dtilyntivaiesl codsdyetanzWiings ©
to invest their time and money to make amformedchoice. However, as noted by the representative of

a popudar chain of organic storeg 6 S | NB f dzO1 & = fvelxNd yOddragia? YISNANBIILES y R
Such an investment of resources is unthinkable for the average consumer whose choicexlaie a

hurry and mostly motivated by price. Only a relalyvemadl number of consumers take advantage of the
additional information i(e. dedicated websitesprovided by largescale retailers regarding selected lines

of producs. As stressed by both retailers interviewed, communication cannot count on the average
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consumer becoming more interested in the history of the bioplasticon the green consumer spending
additional time on each product. To this end, branding shbolth reassure and facilitate the purchase.
Bioplastics manufacturers, instead, propdsedifferent way daddresingthe problem of disposal aietd

FG ARSYOGATE@AY3I &a2YSR LDDOYWAAYRAG fF HQ WO2 YILIAZ AR N} y& |
successful example in Italy with shapg bagswhich are compostable by law, manufacturars pusting

to make the use of bioplasswobligatory for products used to package or manage fdad disposable

dishes, glasses, cutlery). This strategy, according to the association of manufacturers, would ensure that
some products are intrinsically assaed by consumers with organic wastvoiding any ambiguity

regarding the enebff A TS 0@ O0f S { dzOK | LINRB LR al f {idNdoyadogo2 NIV &
that signals its composition but (as with shoppers in Italy) the product speaktsétir regarding its
composition and the procedures associated with its use and dipos

As noted in the introductory section, beirgbelled & W6 &@®adé hoh riedesdy mean that

packaging can be disposetlin a home composter (while itan always be industrially composted).

4.6.60pportunities and barriers to increase the appeal of bioplastics

Bioplastics belong to the category of environmerftandly productswhich areincreasingly appreciated

by consumers. However, consumer orgatians are convinced that consumers need to be nudgéal

adopting bioplasticshrough education and by making sutkere is noimpact on costsRegarding
O2yadzYySNEQ SRdzOF A2y s 0O2yadzYSNI 2NEBFYATFGA2ya NBL

since they have both the knowledge, the expertise and the motivation to do so.

2 A0K NB3IFNR G2 02y adzeodNieRorgankzdri@icain pla/ v erucil role KA y'1 G K
because they have thienow-how, the knowledge to educate consumerghihk actions are

needed at school level or university level, because the new generations can be the engine, hoping
AGQa y2i (22 tF3GS wWedtbhnuharassikiom)IS e owSLINBaASY il i

As noted by representatives obnsumer associatiainvolved in our focus groupsvhile consumers are
more and more ecdriendly-inclined, they feel like environmental sustainability should not come with an
increased price of the final product. The conundrum can be addressed only with a regulatory intervention
aimed at making the use of bioplastics compulsory or counting on thensdlity of retailers motivated

not only by immediate economic results but also interested in playing aimdheiilding a sustainable

future.
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Bioplastsa K2dzf R 68 2o0f A3l 2N o6& flgd LT AGQa | OK:

consideratio of the price. (Representaéi ofconsumer associatiofl)

Retailers [can play a role] by sellisigstainable productat a reasonable price. (Representative

of consumer associatio#b)

But regarding what you are buying in a supermarket, | really \xelibat many people do not

L& FddSyldazy (2 GKS LI O1IF3IAYy3IATI GKS yIFGdz2NBE 27F |
price. And packaging is long behind that. | want to add that we are living in a very patrticular,

dramatic situation, because of [pRISYA O8 ® 52y Qi F2NASG GKI G Hn YA
J2Ay3 Ayild2 LRIOSNIEd LLAKZ2MdENI OFS 20X dk@ I HiIRINBD 0.8A & Lk
by consumers, it will stay only at the consideration of the price. (Representativao$amer

associatior#3)

The representatives of Italiasonsumer associatiarecalled what happened a few years back when the

plastic bags used in grocery stofesfruits and vegetables were replaced by compostable lgabs law

required retailers to chargtorthesebagE G G KSANJ RAaONB (A 2 yivdsusekdy WLINE |
consumer associatianas a reminder of the need to consider the potential adverféects of bringing to

the market packaging that could be ethically attractive but more expensive than their traditional

alternatives.

I remember two years ago when in Italy the biodegradable packaging for fruit and vegetables
were charged 2 cents of Eltmaditional plastic bags, outlawed, were not charged before]. Then,
a2 Ylyeée LINRPGSaGa adlNISR FTNRBY Odzai2YSNBR® C2NJ H

[that motivates consumers]. (Representative @basumer associatio#t)

From the perpective of institutional stakeholders, attention shifts from the purchase to waste
management. In their view, the key strategy to promote the adoptbbioplasticds to reconsider the
production and disposal change through new regulatory and industniahgements. Municipalities, for
instance, play a role in trying to coordinate waste management companies, local retaifets,

consumers.
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We have a role, | am the coordinator for the whole province, and three or four times a year we
meet and giveecommendations to the waste management company. We try to maintain the
relationship with the company to manage the collection and disposal service in the best possible

way. (Representative ¢dcal public administration #2)

The role of municipalities is crucial since, according to the Italian regulation,aenseelocal waste
management. While suchfae grainapproach to waste management can ensure the best fit for each
region, it can be dysfunctional if considered frohe fperspective of producers of biopgtecs, which can

be classified differently across the country depending on how waste is collected or the specificity of the
waste management facilities.

A significant step forward, for instance, is how bioplastics Haeen reclassified according to their
disposability through an industrial plan developed jointly with producers, public administrations and
waste management companigdeading to a significant reduction of emd-life management costs. Such
arrangements a notjusty S32 G A+ GA 2y a | &2dziheylalfeBt 20618l Hs€ cydeof
bioplastic, impacting on how waste management isorganized Fromthis perspective, end consumers
FNBE LINBaSyiGdSR I a YlelelanatitudSalarangBniziatd ahdrefiirad t@cdmply with K
regulatiors, for instance adapting to dodgp-door waste collection andouseholdwaste separation.

However from the perspective of institutional stakeholders thereaiseed to act on consumers through
education/communication since their bakiour can significantly impathe wider process and overall

costs.

Reducing only by 1% the roampostable waste incorrdgtput in the organic waste by mistake,
that means waste incompatible with the waste management flow, we would reduce the cost of
municipalities, waste management companies and thus bills for 60 nellias. Consider that

for each kilogram of nemomposable waste we also lose 2.6 kilograms of compostable waste.
Communication to increase the performances of organic waste disposal, explaining that
bioplastis belongs to organic, and plastic belongs to plastic, would have a secondary effect that

could incrase quality and thus reduce costs. (Representative of national regulation entity)

[Referring to salad packagingihen the packaging is diedby the product, | can dispose of them
WLI O1 1 3AY 3 | YR LINE R dzthé @odicras ite cdbatibbe ndi Xrdy witho @A 2 dza f @

the packaging but also with the separate collection of organic waste, as all becomes compost

iy
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and must therefore have a guaranteed chemical and physical balance so that the material can

be used with peace of mind. (Representative ofomal regulation entity)

A similar positiorwas expressed by bioplastiproducers whichare sometimes faced with requests they
deem impractical if not completely out tfeir scope with regards to the overall objectives of introducing

bioplastics packaging in the market.

Part of our job is to explain that some dreams of making biopkstittainers are not consistent

with organic collection. One case in point is bottles. We could imagine having biglattes,

which are compostale, but the meaning is that they are inconsistent with organic collection and

do not solve any problems. Because a PET bottle is perfectly recyclable. Making a bottle out of
bioplastisthat can be disposed of would generate a series of problems, fwstllye user, who

could get confused, and then of a managerial nature at home, since with two bottles you fill a
small organic containefhen, when you deliver it, there is a problem for the receiver who has to
understand if that bottle is compostable awt. (Representative oBioplastics National

Associatiol

The excerpt from théioplastics National Associatipoints to the perceived need to keep consistency

with the objective dadapingto existing waste management procedures and avgjdreating packaging
thatsubstitutest NI RAGA 2y LINRPRdzOG&a ¢oKAOK R2 y20 LRaS Aaa
lives more complicated. The extraeso revealshe complexities and constnatis, not to mention the

variables to be taken into account, when launching new packaging to the maskging from the
exisienceof recyclable alternatives, the size of the organic container, the product it contains, the effort
required by consumers to nderstand and perform waste separatioio mention just a few. From the
perspective of producers, the challengéhasto promote their products while avoiding raig unrealistic
expectations from the industry (sometimes regarded as interested in gregmwa their brand with little

attention givento the consequences) or incréagli KS 06 dzZNRSYy 2y (KS 02y adzyYSNAC
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HIGHLIGHTS

1. Krowledge of the specific features of bioplastics among the stakeholders interviewed can be ranke
lower (consumer associatioand municipalities) to higher (retailers, manufacturers and representati
of waste endof-life).

2. For consumer associatian bioplastis belong more to the future than the present and there is s
research to be done.

3. Bioplagics could be used by some indussfor greenwashing purposes. To avtids, national bioplastics
associations discourage its use as packaging foffoad industry compostable products.

4. Consumer associatigmperceive threats associated with the protion of bioplastisthroughanalogy with
20KSNJ WANBSYQ LINPRdAzOGEA O0APSd flyR O2yadzYLIiAz

5. According tathe nationalbioplasticsassociation, increasing bioplastics use could lead to a wpie for
the environment, the job marketand fornational econongs.

6. Correct household disposal of bioplastics is essential. Consumers need to be educated t
communication and labelling of the products.

7. The cost of bioplastic packaging should not exceed that of traditional plastic since price is the most r
issue for most of consumer choices.

8. European and national regulations are required to align different systems to reduce extsuegelated

to bioplastic dissemination on consumer choices.

onsortium
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5. Conclusions

The analysis of qualitative and quantitative data allows us to proaigéture of the mainresearch
findings. Both sides offer a map of the representations and strategies of consumers and the key
stakeholders with an array of points to consider the pdiainof bioplastics.

Despite being generally regarded favably, there are some limits that could hindire acceptability and

future developmenbf bioplasticsAccordirglyto the studyQ scope we focus on such barriers to provide
somerecommendatiors.

The first consideration is thatlackof bio-based technology knowledge is the most important barfoer
bioplasticaadoption Thereforeconsumer associatianin partnership with producers and retailesould

play an important rolén leadngthis green transition process from traditional plastics to bioplastidse
second point is that expesuse the term¥ o A 2 LJin Hiffefedt @ay R e. institutions point out the EoL
treatment aspectswhereas manufactunes push compostabilitgharacteristics).

The third consideration involeghe stakeholder dierences regarding he relationship between fossH

based and bidased plastis Thus, even though some douhtsmain whereas themunicipalities and
consumer associatienfavoura @ 3 NB S y S Niopldsiis ILENE R 3z0 S NE comfdbleYvatiNG &
consideing bioplastis as a tool that can contributéo a more sustainable economy but that cannot
completelysubstitute fossibased plastisp LG Aa ¢2NIK y2G4Ay3 GKFGX G f
bestcase scenario is a relatively small markenfined to food packaging ardglivery, while consumer
associatios have less concerns regarding more widespread use of bioplastics packaging. Those limits are
alsovisible through the quantitative analysBioplastics is a termecognizedoy about 2out of 3 people

and its meaning is blurregneaning that people do ngproperly understandthis material. Therefore,
consumeranust grapple with a complgxoduct Meanwhile, 3 key informants, each with their own line

of reasoning, consided consumersas key playexr whoneed tobe moreinvolved in green transitionfo

achievefaster tangible outcome

Recommendation n°1:
European institutios, industry and consumer associations should increase collaboration to re:
consumer knowledge gap Y RX Ll2adaAiofes ARSyGATFe || 02YY2y

bioplastics.

Alongterm European plamo increase consumer awareness represents a key fastachievnga green

transition.
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Therefore, he challenge is to unlock consum@stential through measures that empower, support and
enable every consumer to play an active role in the green transidisrstated bythe New Consumer
Agenda (European Commission 2BR0

Data confirms thamany adultsg mostlythoseover 56 andhe more educatedg believe in the benefits
that bioplastics can offer in protecting the environment. These peopl®atbe wealthy side of society

but despite this, about 4n 10 people identify cost, misuse of bioplastics and the risk of monocultures for

raw material productionasthe main concerng systematic bioplastics adoption

Recommendation n°2:

As specified by the New Consumer Agendathe research confirms consuné&Kzoncern about
GANBSY 4 & KA yrHetefore, @dorkegt AcdnimB8rication focus othe sources of raw materials
involved in creation of new packaging and on EoL treatment will represent a key factor to incentivize tl

of bio-packaging.

The consumer associations point out that even though consumeiceh are based on ethitaspects,

cost is still the most important factan purchasing decisiongVith the notable exception of consumers
inclined to organic productsnost purchasesare based on the cost of thproduct beinglow. Fromthis
perspective it is not surprising thabnsumer associatia which have limited possibiiisto promote
costcutting at production sites, favour the intervention of political institutionsupporing bioplastic,
makingits alternatives less conwéent or bamingthem.

For institutions, citizens are the hardest actors to align to an efficient waste management procedure,
considering both the impact of imperfect waste separation in the-efitife cycle and the limited leverage
institutions have orthem.

However, for bothconsumer associatianand institutions, communication is the key to ensure an
increased awarenes®oth when deciding what to buy and how to dispose of packaging. It should be
noted, however, that communication here has different implications and distinctive featG@ssumer
associatios consider communicationecessaryto promote a change in consuriipn style through a
broad cultural changdnstitutions, on the contrary, envision communicatiashaving a more normative

and procedural dimension. Data collected from custosnewnfirms thatthey are convinced§ in 10
peopledeclared that theyd & G NB Y HANB SE¢ 2 NJ & I NB S éandaidrg regulatiot 6 a & k

about bioplastis. These laws should be enacted at global (57%) and European (28%) level at least. At the
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same time about 60% of the respondents recogrdse role for consumer associations and individual

citizensin supporing bottom-up pressureo adoptbioplastics

Recommendation n°3:

In relation to bioplastis the research suggests foéng the message on sustainable productic

procedures andhigh sdety and preservation standasf food protection and EoL choice.

Generaly, consumes associate bioplastics with positive terms such asless pollution (63%),
compostability (59%)and sustainability (59%). However, halfre§pondentsassociatd bioplastics with
increased costs, while themyas concern about the possible increase in land consumption to produce
them, although atthe same time bioplast&are associatewith trust and safety byansumers.
Communication is by far the most relevant theme for all the stakeholdergpafticipantssharead a
O2yOSNY Fo62dzi NIAaAy3ad O2yadzYySNEQ | g+ NBySaa NB3I
communication issues to be adssed. First, communication should be aimed at increasing the
desirability of bioplastieand stimulaing the demand from the consumer side. Consumers need to be
informed about the distinctive features of bioplastics to be able to identify and distingésh from
other similar materials. Such knowledge is one of the keys to primmds adoption in a market where
consumers are increasingly ethically driven in their purtftadecisionsSuch communication could be
aimed at the general public through dedied campaigns, and reinforced through detailed information
regardingon each produc Ebels. Research data shows thatention to labels is selective anéh
generalthe most salientinformationfor consumerss the expiry datef the product(34%). The second
most soughiafter information concerns the product's properties (24&only 1 in 10said they wee
concerned about the marks on packaging for recycling or informasibaut chemical additives.
Unfortunately,the presence binternet links for further information dd not seemto be of interestto
consumesinterviewed bnly 3%wereinterested.

Moreover, bioplastis should be well presented and communicated to allow people to know how to deal
with them. Bioplasticshouldnot just beeasilyidentifiable but its production shouldisobe traceable to
reassure green consumers thedchstep of the packagingrocesshas avoided harm to the environment.
To this end, the analysis reveals the need to alignititerests of retailers and bioplassiproducers. The

former stresgsthe impossibility ® shouldeingthe full costs of communication without the help of the
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latter or increasing the costs of the productshich will decrease their desirability in theyes of
consumers.

Secondly, as stressed by institutional actors, communication is needed to ensure consumer compliance
with correct waste disposal given its significant impact on the overall waste management systéime and
costs for both producers and camsers. With respect to the communication aimed at suggesting
preference forbioplastics over alternativedeyondmarketing, informing citizensboutwaste separation
isharderand more procedural and probably requires a dedicated information program

There are a few certifying bodies that attest to the compostability of biopgtioducts. Some are
uncommon and their lack of recogniti@mongconsumes can lead to confusion.

Only 4in 10 consumer respondentsorrectly interpreed the dTUVVHomet labd and 3in 10 the GTUV
Industriak label. Overall, more than a thidid not know what these labelsmeart, which suggesthow
significanty complexthe practiceof waste disposal is

Some stakeholders suggested adapta single logo for bioplass@roductsc directing the consumer to

the correct disposalmethod could eliminate ambiguities and make the products immediately
recognisable. An initiative to pursue this objective should be taken at EU level since proauetatross
countries.The future logo shouldlearlyidentify bioplastics and display, in a simple way, the cordt
treatment.

Logos and brands should help to disambiguate which among the bioplastics are biodegradable since this

single piece of information is the most relevant when it comes to consumers sepanatisgholdvaste.

Recommendatiom®4:

Consumers need to be infoed about the distinctive features of bioplastics to be able to identify &
RA&AGAYIdzAaK GKSY FTNBY 20KSNJ GaaAYATtINE YIGSN

European authorities shouldreate a common logo at lopean levelthat identifies bioplasticdo

maximize efficiency and lead standardization.

The future logo should be able to identify bioplastics and display, in a simple way, the doote

treatment.

The lack of clear and homogeneous policies across the EU and within single countriegas laarrier
for the takeup of bioplasticsForexample,36% of respondenteeportedthat the main limitation to the

correct disposal of waste is insufficient information on the product packaging and @ respondents
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sdd that it waslocal regulations thatvere most problematic in helping consumers dispose of product
packaging correctly

This means that despite the lack of leverage stakeholders inesteeling European or national policies,

a step forward in aligning different systems is needed to allowntldespreadadoptionof bioplastics. For
example, in the ltalian case, the wasteanagement system controlled at municipality level constitutes
an obstacle to the standardid procedures needetb manage bioplastEwaste in households. Besides
the lack of consistency in waste management, EU regulations are considered an obligatrgfpoi
passage to ensure promion of bioplastic and to make them the preferred choice for consumdrg
either penalizing or banning alternatives.

Industry has specifiequirementsregarding packagindrapid changes in terms of consumer preferences
and rtailers pose additional complexity. The bioplastimanufacturers associationafd similar
organizatiors) plays a role in facilitating the connections with industry and small producers, but it is still
not well known This is an issue especially for small producers, which need to invest heavily to find a

bioplasticproductin the marketthat istailored to their needs.

Recommendatiom®5:

The study suggests that companies interested in using bioplastics for their products will benefit
technology innovation. However, right now, companies complain about the limited availability of biop

products.

The bioplastis should be sed only to producepackaging forfood-industry productsto align bothwith

compostablevaste and bioplast&packaging disposal

The researck quantitative and qualitative data confirms that the transition from traditional plastics to
bioplastics should take place without additional costs for consumers. Consumers are very price conscious
at the time of purchasel in 2 stated that costis the man lever on whictpurchasing decisions abmsed.

Even those who would accept an increasericein the shortterm would do so in the hope that this

would make it easier to lower costs in the future.

On the positive side, consumers are very "environméytariented"”, with around 60% supporting an
interest in conscious purchasing. Respondents st#tat they were "very' or "somewhat encouraged

to buy bioplastic products precisely because they do not have an impact on the environment (86%).
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However, justa third of consumers declagethat organic origis and the possibilityof recyclng the
packagingwere among the reasonfor choosing tobuy a product. This share i®Wwer in the case of
bioplastic products. Despite the desire to buy products made oflhips reported by8 in 10 people

only 1 in 3 admtkd to recognizinguch products

Interest in paying more for bioplastisat ataround 10% at most, especially among older people and those
with high levels of education andanageriajobs.

However, work with stakeholders has shown that the process does not have to be 'linear’. It is in
everyone's interest to create a smooth traten to bioplastics without them becoming the "solution”
and the replacement material for any traditional plastic product. The possibility of maintaining the goal
of reuse and avoidance of singlse productdy consumers and local authorities should béegmarded,
while at the same time encouraging agreed developments between producers and disposal cdasortia

ensure thatan already functioning supply chasnot jeopardized
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D.7.4 Interim report on BIOnTop valalkain and consumer perception
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k D.7.4 Interim report on BIOnTop valakain and consumer perception

In this section, each variable is presented through tables and graphs after crossing data with specific

indicator (Gender, age, education and willing to pay). Absolute values, percentages and diagrams are

always provided in the sae order.

Have you ever heard about blmased plastic? N° Replies % Replies
No, never 1.059 32,6%
Yes, but | am not sure what this is about 1.593 49,0%
Yes, and | know what it is 601 18,5%
Total 3.253 100%

Annex2 - Number and percentage of respondenfidave you ever heard about bibased plastic?)

HAVE YOU EVER HEARD ABOUTBRISED PLASTIC?

M 5o
S o

Yes, and | know what it is

I 5:5%
1 Female
T 45.9%  Male

Yes, but | am not sure what this is about

I 2
| v

No, never

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

Annex3 - Replies (%) pegender (Have you ever heard about bbased plastic?)
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D.7.4 Interim report on BIOnTop valakain and consumer perception

HAVE YOU EVER HEARD ABOUTBRI®SED PLASTIC?

T 25.3%
Yes, and | know what itis I 185%
B 129%

0,
| S 880% cceh67g
: is . 45.89
Yes, but | am not sure what this is about | 48,8% 2 ISCED 4-5
N 6.0
| 48,0% 1 To ISCED3

| 21,7
No, never 32,6%

41,1%

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

Annex4 - Replies (%) per each education group (Have you ever heard abodbdsed plastic?)

HAVE YOU EVER HEARD ABOUTBRISED PLASTIC?

B 15.2%
Yes, and | know whatitis I 20,4%
N 19.3%

B 533% 4 Over 56
Yes, but | am not sure what this is about N 49,6%
131-56
| L 441%

1 Under 30

N 31,4%
No, never 30,0%
‘ 36,6%

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

Annex5 - Replies (%) per each age group (Have you ever heard aboub&sed plastic?)
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HAVE YOU EVER HEARD ABOUTBRISED PLASTIC?

I 23.8%
Yes, and | know what it is I 20,7%
W 155%
[T 44,0% 2 over 10% more
Yes, but | am not sure what this is about TN 55,19%
1 10% more
N 46,6%

1 Same cost

I 32.2%
No, never NN 24.2%
I 37.9%

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

Annex6 - Replies (%) per each willingness to pay (Have you ever heard abotltdsed plastic?)

What is a Bioplastic? N° Replies % Replies

A plastic that can be produced from recyclable resources 505 17,3%
A plastic that can bbiodegradable 646 22,2%
A plastic that can be compostable 247 8,5%
A plastic that can be simultaneously compostable, recyclable, biodegradable 750 25,7%
A Plastic that can be produced from biomass or biodegradable material 519 17,8%
A plastic thatan be produced with minimum shares of fodsied, nonrenewable

; ; 70 2,4%
(fossit based) materials
No answer 177 6,1%
Total 2.914 100,0%

Annex7 - Number and percentage of respondenfé/hat is a Bioplastic?)

BI?I] Bio-based Industries -m.:'* - BlOnTopProject- All Rights Reserved Grant Agreement n°3 761
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k D.7.4 Interim report on BIOnTop valakain and consumer perception

WHAT IS A BIOPLASTIC?

I 4,9%

N AN | 7,0%

A plastic that can be produced with minimum shares ofll 1,9%
fossil-based, non-renewable (fossil-based) materials™ill 2,8%

A Plastic that can be produced from biomass or N 18,4%

biodegradable material IS 17,1%
A plastic that can be simultaneously compostable, I ©6,1%
recyclable, biodegradable I, 24, 2Gemale

1 Male

BN S2%

A plastic that can be compostable o 9 1%

T 2?2,0%

A plastic that can be biodegradable N 23 2%

A plastic that can be produced from recyclable I 18,4%

resources m 16,5[% | |

0% 5% 10% 15% 20% 25%  30%

Annex8 - Replies (%) per gender (What is a Bioplastic?)
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k D.7.4 Interim report on BIOnTop valakain and consumer perception

WHAT IS A BIOPLASTIC?

2,5%
No answer s 6,2%
I 8,7%

A plastic that can be produced with minimum..; 5 5o
shares of fossil-based, non-renewable (fossil=m 2 5%

based) materials - 2,1%
A Plastic that can be produced from biomass or 1(%31'09%
) . —
biodegradable material IE— 1%,6%

30,9% *ISCED6-7-8

A plastic that can be simultaneously 25 8
. B —— ]
compostable, recyclable, biodegradable e |10 10 970 1 ISCED 4-5

1 To ISCED3
) 5,9%
A plastic that can be compostable s 10,1%
I | 9,5%

. ) 25,2%
A plastic that can be biodegradable I 22 3%
e 20,8%

A plastic that can be produced from recyclable 151%0/%,/
—
resources — 20,2,

0% 5% 10% 15% 20% 25% 30% 35%

Annex9 - Replies (%) per each education group (What is a Bioplastic?)
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WHAT IS A BIOPLASTIC?

No answer

A plastic that can be produced with MiNIMUM gy 3 204

shares of fossil-based, non-renewable (fossil=
based) materials

A Plastic that can be produced from biomass or
biodegradable material

A plastic that can be simultaneously compostable,
recyclable, biodegradable

A plastic that can be compostable

A plastic that can be biodegradable

A plastic that can be produced from recyclable
resources

0%

2,4%

1,5%

e 16,2%
17,6%
B

I 1 Over 56
23,7%
e —— 10, 7% ’ 31-56
1 Under 30

— ?,4%
4%
I 10,0%

Crree——— 17 4%

26,8%
IS 20 9%
IS 15 7%
16,8%
s 20, 3%
5% 10% 15% 20% 25% 30%

Annex10- Replies (%) per each age group (What is a Bioplastic?)
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WHAT IS A BIOPLASTIC?

I /8%
No answer B 55%
B 5.5%

A plastic that can be produced with minimumms 2,0%
shares of fossil-based, non-renewable (fossil=m 2,2%
based) materials mm 2,5%

I 18,9%

A Plastic that can be produced from biomass or — 16,9%

biodegradable material os—— 18,0%
; ; B — ] 0
A plastic that can be simultaneously — 24'6%28 4% @ over 10% more
. B
compostable, recyclable, biodegradable eeee— 03 1% ° 4 10% more
m same cost

B | 9,4%
A plastic that can be compostable s 7,7%
T 9.1%

I 19,1%
A plastic that can be biodegradable I | 24,5%
N 22, 7%

. I 18,.2%
A plastic that can be produced from recyclable — 14,9%

resources I 13 ,9%

0% 5% 10% 15% 20% 25% 30%

Annex11- Replies (%) per each willingness to pay (What is a Bioplastic?)
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with the following statements. In the future, the product containers will be built in Bioplastic if:

D.7.4 Interim report on BIOnTop valakain and consumer perception

Please state your degree of agreement/disagreement

Degree of
agreement/
disagreement

There will
be
mandatory
laws
addressed
to the
companies
to do so
There will
be
incentives
and
government
investment
There will
becitizens'
associations
from below
that put
pressure on
public
opinion
There will
be many
individuals
from below
who put
pressure on
public
opinion

The public
authority
will tax
more the Oil
companies

Strongly
disagree

96

118

124

170

174

Neither
Disagree ag:)ere,
disagree
109 467
163 705
204 867
253 873
220 883

Agree

914

1084

974

979

791

Strongly
agree

1.655

1.115

1.028

912

1.129

Strongly

disagree

(%)

3,0%

3,7%

3,9%

5,3%

5,4%

Disagree
(%)

3,4%

51%

6,4%

7,9%

6,9%

Neither

disagree
(%)

14,4%

22,1%

27,1%

27,4%

27,6%

28,2%

34,0%

30,5%

30,7%

24, 7%

Strongly

agree

(%)

51,1%

35,0%

32,2%

28,6%

35,3%

Total

3.241

3.185

3.197

3.187

3.197

Annex12- Number and percentage of respondentBlease state your degree of agreement/disagreement with

the following statements)

Consortium
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D.7.4 Interim report on BIOnTop valakain and consumer perception

THERE WILL BE MANDATORY LAWS
ADDRESSED TO THE COMPANIES TO DO SO

- 43,0%

Strongly agree
gyad T S 1,4%

[N 30,5%

Agree
I /.69

I 15.7% m Female

Neither agree, nor disagree
g 9 13 9%

u Male

W 2,9%

Disagree
9 419

W 2,9%

Strongly disagree
gly g ™ 3.0%

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

Annex13- Replies (%) per gendeTliere will be mandatory laws addressed to the companies to do so)

THERE WILL BE MANDATORY LAWS
ADDRESSED TO THE COMPANIES TO DO SO

1 55,9%
Strongly agree . 19,1%
I, A4, 7%
| 28,5%
Agree I, 29,2%
I (29,0%
1 10,3% ISCED 6-7-8
Neith , i I 15,99
either agree, nor disagree 15157)/70% 2 ISCED 4-5
1To ISCED3
- 3,4%
Disagree WM 3,5%
ol 3,7%
- 1,9%
Strongly disagree ™ 2,3%
T 4,8%
0% 10% 20% 30% 40% 50% 60%

Annex14- Replies (%) per each education gro(ihere will be mandatory laws addressed to the companies to do
s0)
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THERE WILL BE MANDATORY LAWS
ADDRESSED TO THE COMPANIES TO DO SO

T S . 59,7%
Strongly agree 49,4%
T 39,4%

I 23,7%
Agree 29,3%
I 34,1%

B 11,6% 1 Over 56
Neither agree, nor disagree 15,1% 31-56

I 17,6%
1 Under 30

H 2,3%
Disagree 3,6%
M 4,7%

W 2,7%
Strongly disagree 2,5%
M 4.2%

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

Annex15- Replies (%) per each age gro(@iphere will be mandatory laws addressed to the companies to do so)
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THERE WILL BE MANDATORY LAWS
ADDRESSED TO THE COMPANIES TO DO SO

TS A4, 8%
T, 57.5%

Strongly agree
I 45,9%

I 30,1%
Agree I 28,6%
I 28,7%
I 16,3% 1 over 10% more

Neither agree, nor disagree 0
ere =2 & 18,8% i 10% more
2 same cost

ml 4,9%
Disagree ™ 3,4%
M 32%

m 3,9%

Strongly disagree m 2,0%
=% | |

20% 30% 40% 50% 60% 70%

0% 10%

Annex16 - Replies (%) per each willingness to pay (There will be mandatory laws addressed to the companies to

do so)
THERE WILL BE INCENTIVES AND GOVERNMENT INVESTMENT
Stonaly adree N 35,50
gyeg T ———
o 33,0%
Agree ’
g o 35,10
. . N 2,5%
Neither agree, nor disagree 1 1 Female
9 g _———r
1 Male
— 5%

Disagree
g —

_ - 33%
St lyd |
rongly disagree -‘4,3% ‘

40%

10% 15% 20% 25% 30% 35%

0% 5%

Annex17 - Replies (%) per gender (There will be incentives and government investment)

BlOnTopProject- All Rights Reserved Grant Agreement n°3 761

Horizon 2020
1====

s,
BB|JU Bio-based Industries European Union Funding
|
84 |

Consortium for Research & Innovation
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THERE WILL BE INCENTIVES AND GOVERNMENT INVESTMENT

| L 43,0%
Strongly agree T 35,6%
I 23,5%
I T 36,3%
Agree I, 33,7%

T 33,3%

S 14,0% 1 ISCED 6-7-8
i , [ - T 23,19
Neither agree, nor disagree | 23,1% 30,606 2 ISCED 4-5
1 To ISCED3
7 5,3%
Disagree M 4,7%
N 55%
| 1,4%

Strongly disagree Tl 2.8%
7,1%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Annex18- Replies (%) per each education group (There will be incentives and government investment)

THERE WILL BE INCENTIVES AND GOVERNMENT INVESTMENT

I 4.0,1%
Strongly agree I S 35.2%
I 25,0%

T S 31,7%
Agree I I Sl 35,5%
T 35,1%

NN 18,7% 1 Over 56
Neither agree, nor disagree | T 21,4%
| 20, 7% 131-56
2 Under 30
I 5.7%
Disagree = 50%
T 4,9%

Il 3,9%
Strongly disagree 1 2,9%
5,3%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Annex19- Replies (%) per each age group (There will be incentives and government investment)
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THERE WILL BE INCENTIVES AND GOVERNMENT INVESTMENT

Strongly agree
I 29, 8%

I  31,8%
Agree e 36,6%0
I 33,69

1 over 10% more

Neith g I 25, 3%
L — 9
either agree, nor disagree : 16,0% 264% 2 10% more
u same cost
) I 6,500
Disagree wmmm 4,6%
s 5,0%

5,59
Strongly disagree m 1,6%
. 4,8%

0% 5% 10% 15%

20% 25% 30% 35% 40% 45%

Annex20- Reples (%) per each willingness to pay (There will be incentives and government investment)

THERE WILL BE CITIZENS' ASSOCIATIONS FROM BELOW THAT PWH CPRPEBULFRC OPINION

Stronaly agree T 20,996
e - T, 32,49

R e 30.3%
gree i ——r e

. . N 23,4%
Neither agree, nor disagree ' 1 Female
9 g N 7 8%
1 Male

_ I 5%
Disagree ’
g L

. N | 4,6%
Strongly disagree ’
Y CISA0TEE | o 3 30%

0% 5% 10% 15% 20% 25% 30% 35%

Annex 21 - Replies (%) per gender (There will be citizens' associations from below that put pressure on public

opinion)
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THERE WILL BE CITIZENS' ASSOCIATIONS FROM BELOW THAT PWH @RPEBURC OPINION

1 34,8%
Strongly agree I 31,9%
s 27, 1%
1 36,9%
Agree I 26,4%
I 27 ,4%
| 20,9% ISCED 6-7-8
Neither agree, nor disagree ] 30é61"/§% % ISCED 4-5
1To ISCED3
- 5,6%
Disagree s /,8%
I 6,5%
1,8%
Strongly disagree "l 3,2%
I 7,0%

0% 5% 10% 15% 20% 25% 30% 35% 40%

Annex22 - Replies (%) per each education group (There will be citizens' associations from below that put pressure
on public opinion)

THERE WILL BE CITIZENS' ASSOCIATIONS FROM BELOW THAT PWH CPRPEBURC
OPINION

I 45,0%%
Strongly agree 129,4%
T 20,0%

I 28, 6%
Agree 1 31, 7%
I 27 9%

I  20,2% 1 Over 56
Neither agree, nor disagree 1 28,2%
g g _" 36,2% 31-56
1 Under 30
_ mm 3,6%
Disagree - 6,9%

I 9,8%

m 2,6%
Strongly disagree | B, 7%
s 6,1%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Annex23 - Replies (%) per each age group (There will be citizens' associations from below that put pressure on
public opinion)
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THERE WILL BE CITIZENS' ASSOCIATIONS FROM BELOW THAT PWH GPRPESBIURC OPINION

Strongly agree LI  37,3%

Agree T 35,1%

EEee— 29, 1% 1 over 10% more
Neither agree, nor disagree —— | 9
| ’ e & 33,0% 110% more
® same cost
— 6,1%

Disagree N 5.4%
I 7,8%

. 5,7%

Strongly disagree ™ 1,4% ,
5,3%

0% 5% 10% 15% 20% 25% 30% 35% 40%

Annex24- Replies (%) per each willingness to pay (There will be citizens' associations from below thatgssure
on public opinion)

THERE WILL BE MANY INDIVIDUALS FROM BELOW WHO PUT PRESSBRIE @Y RUON

LI S 27 7%

Strongly agree e 27,9%

T S 30,1%

Agree e 30, 7%

I 29,9% 2 Female

Neither agree, nor disagree e 26, 5%

1 Male

I 8,4%
I 8,09

. I 3,9%
Strongly disagree + 6,80/1 ‘ ‘ ‘ ‘ ‘

0% 5% 10% 15% 20% 25% 30% 35%

Disagree

Annex25- Replies (%) per gender (There will be many individuals from below who put pressure on public opinion)
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THERE WILL BE MANY INDIVIDUALS FROM BELOW WHO PUT PRESSBRIE @Y RUON

1 32,1%
Strongly agree I  28,9%
I 22 6%
1 33,9%

Agree . 27, 9%
I 29,8%

| 25,3% ISCED 6-7-8
[ , i B 0
Neither agree, nor disagree 28 2&5/" 2 ISCED 4-5
1 To ISCED3

- 6,4%
Disagree I 9,0%
I 9,0%

- 2,3%
Strongly disagree " 3,6%
I 10,3%

0% 5% 10% 15% 20% 25% 30% 35% 40%

Annex26 - Replies (%) per each education group (There will be many individuals from below who put pressure on
public opinion)

THERE WILL BE MANY INDIVIDUALS FROM BELOW WHO PUT PRESSBRIE @Y RUON

e 39, 5%
Strongly agree o 25,9%
I 19,2%

I  31,8%
Agree 1 31,4%
I  26,8%

— 10,50 % Over 56
Neither agree, nor disagree 1 30,2%
g g e 53,7% 31-56
1 Under 30
) I 5,0%
Disagree I 7,7%

BN 12 4%

) . (4,2%
Strongly disagree 4,7%
I /9%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Annex27 - Replies (%) per each age group (There will be many individuals from below who put pressure on public
opinion)
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THERE WILL BE MANY INDIVIDUALS FROM BELOW WHO PUT PRESSBRIE @Y RUON

Strongly agree e 33,3%

Agree T 35, 1%
B R

I 20, 2% 1 over 10% more
Neither agree, nor disagree B E——— ] 0
g g | 2200% 32,4% 110% more
1 same cost

. I 7 9%
Disagree E—— 7.4%
T 8,8%

0,

_ T 8,3
Strongly disagree =m 2,1% +/ ‘ ‘ ‘ ‘ ‘ ‘
6,7%

0% 5% 10% 15% 20% 25% 30% 35% 40%

Annex28 - Replies (%) per each willingness to pay (There will be many individuals from below who put pressure
on public opinion)

THE PUBLIC AUTHORITY WILL TAX MORE THE OIL COMPANIES

T 34,3%

Strongly agree I ———y

T 24,59

Agree T ——— e

R 30,3% 2 Female

Neither agree, nor disagree e ——r

1 Male
: B 4,8%
| 1
Strongly disagree * 6,40/‘> ‘ ‘ ‘
0% 5% 10% 15% 20% 25% 30% 35% 40%
Annex29 - Replies (%) per gender (The public authority will tax more the Oil companies)
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THE PUBLIC AUTHORITY WILL TAX MORE THE OIL COMPANIES
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Annex30- Replies (%) per each education group (The public authority will tax more the Oil companies)

THE PUBLIC AUTHORITY WILL TAX MORE THE OIL COMPANIES
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Annex31- Replieg%) per each age group (The public authority will tax more the Oil companies)
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THE PUBLIC AUTHORITY WILL TAX MORE THE OIL COMPANIES
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Annex32- Replies (%) per each willingness to pay (The public authority will tax more the Oil companies)

. L . N°
At what level should rules be enacted to encourage companies to produce packaging in Bioplastics"

Replies % Replies
At a global level (e.g. UN) 1.729 57,1%
At European Union level 836 27,6%
At single state level 294 9,7%
No answer 170 5,6%
Total 3.029 100%

Annex33- Number and percentage of respondents (At what level should rules be enacted to encourage
companies to produce packaging in Bioplastics?)
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AT WHAT LEVEL SHOULD RULES BE ENACTED TO ENCOURAGE CONPRANDBSH O
PACKAGING IN BIOPLASTICS?
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Annex34 - Replies (%) per gender (At what level should rules be enacted to encourage companies to produce
packaging in Bioplastics?)

AT WHAT LEVEL SHOULD RULES BE ENACTED TO ENCOURAGE CONPREANDBSEH O
PACKAGING IN BIOPLASTICS?
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to produce packaging in Bioplastics?)
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AT WHAT LEVEL SHOULD RULES BE ENACTED TO ENCOURAGE CONPRANDBSH O
PACKAGING IN BIOPLASTICS?
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Annex36 - Replies (%) per each age group (At what level should rules be enacted to encourage companies to
produce packaging in Bioplastics?)
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AT WHAT LEVEL SHOULD RULES BE ENACTED TO ENCOURAGE CONPRANDBSH O
PACKAGING IN BIOPLASTICS?
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Annex37 - Replieg%) per each willingness to pay (At what level should rules be enacted to encourage companies
to produce packaging in Bioplastics?)

In your opinion what could be the ADVANTAGES in the use of Bioplastics? N° Replies | % Replies

It creates ne_WJobgncIudlng vocational training for those employees in current sectors wh 1487 20,0%
are due to disappear

It reduces waste management costs 1.258 17,0%
It reduces plastic pollution 2.170 29,3%
It uses biomass and other organic waste 890 12,0%
It increase the production of quality compost 320 4,3%
It can be recycled and used for the creation of new Bioplastics 1.180 15,9%
There are no advantages 113 1,5%
Total 7.418 100%

Annex38- Number and percentage of respondents (ADVANTAGES in the use of Bioplastics)
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IN YOUR OPINION WHAT COULD BE THE ADVANTAGES IN THE USASSDEEBIROPL
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Annex39- Replies (%) per gender (ADVANTAGES in the use of Bioplastics)

IN YOUR OPINION WHAT COULD BE THE ADVANTAGES IN THE USESDEBROPL
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Annex40- Replies (%) per each education group (ADVANTAGES in the use of Bioplastics)
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IN YOUR OPINION WHAT COULD BE THE ADVANTAGES IN THE USEASHBS82PL
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IN YOUR OPINION WHAT COULD BE THE ADVANTAGES IN THE USEASFIB82PL
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Annex42 - Replies (%) per each willingness to pay (ADVANTAGES in the use of Bioplastics)

In your opinion what could be the DISADVANTAGES in the use of Biopl N° Replies % Replies
Currently, _SC|ent|f|c evidence has not shown that products in Bioplasticg 794 13,9%
less polluting
Bioplastics are more expensive than traditional (felsaged) plastics 1.391 24,3%
Blopla_stlcs lead those who produce traditiofmissitbased) plastics to lay 724 12,7%
off their employees
It will increase the diffusion of monocultures for industrial purposes (for

. . . 1.118 19,5%
Bioplastics) by reducing the areas reserved for food use
There is a risk that since they arempostable, many people throw them 1306 22.8%
directly into the environment
There are no disadvantages 389 6,8%
Total 5.722 100%

Annex43- Number and percentage of respondents (DISADVANTAGES in the use of Bioplastics)
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IN YOUR OPINION WHAT COULD BE THE DISADVANTAGES IN THBRISESOKBP
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Annex44 - Replies (%) per gender (DISADVANTAGES in the use of Bioplastics)
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