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1. INTRODUCTION

In recent years, public awareness of the importance of caring for the environment has
been on the rise, both in Spain and in many other countries. In fact, we can see how
private and public entities, governments and consumers themselves are adapting their
business models, legislation and consumption patterns, respectively, in favour of

environmental preservation.

In the business world, in particular, care for the environment has a dual motivation:
concern for the environment itself and the competitive advantages of being known as
environmentally and ethically sustainable. Even so, many companies still refuse to
change their business models. Consequently, national and European legislation will be
very important in this transition towards more environmentally sustainable business

and consumption patterns.

This social and cultural context described above will frame the following work, which
will aim to analyse the different actors involved in the food industry, and thus see the
importance of each one in the decisions regarding the promotion of the circular

economy in this sector.

In order to address this main objective, we will analyse the food distribution sector in
the Valencian Community and the agents and factors involved in it to determine which
aspects of the value chain need to be addressed in order to move from a linear to a
circular model and to tackle the environmental problem of packaging food products with

materials that are difficult to recycle, and which are mostly single use.

In addition, during this analysis we will look for good practices framed in some of the

agents analysed, which could be possible solutions to this problem.

Finally, the most interesting conclusions obtained from this research will be presented
and a series of guidelines or aspects that we have discovered that can be improved
and that can be applied in our territory will be commented on, to see if these possible
solutions can be replicated in our territory and if they are real and environmentally

efficient solutions.



2. THEORETICAL FRAMEWORK

In this section we will give some theoretical descriptions that we have been able to
collect from different sources on the linear and circular economy models, in order to
provide a better understanding of the issues we are going to discuss and to achieve a

better understanding of the following work.

2.1. Concept of Linear Economy

Linear economy can be defined as the set of phases that products go through from the
extraction of their raw materials from natural environments until the moment they are
disposed of as wastes. As Ellen MacArthur Foundation says in their book ‘Towards the
circular economy’ (2013, p.2) “Traditional linear consumption patterns (‘take-make-
dispose’) are coming up against constraints on the availability of resources”,
“Companies harvest and extract materials, use them to manufacture a product, and sell
the product to a consumer — who then discards it when it no longer serves its purpose.”
(Ellen MacArthur Foundation, 2013, p.6).

Image 1. Linear Economy Model
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In this model, companies follow the traditional production and consumption model that
is based on producing from raw materials and disposing of the products once their
useful life is over. This system damages ecosystems from the first phase of extraction
of raw materials to the last phase of waste disposal, which means constantly extracting
resources from nature and throwing away waste to landfills and, in some cases, to

nature.



2.2. Concept of Circular Economy

The alternative to the linear economy model is a circular economy model. "The central
ideas of the Circular Economy are the elimination of waste by design, respect for the
social, economic and natural environment, and resource-conscious business conduct"
(Sariatli, 2017, p.1).

The implementation of this model is very important for sustaining the planet's natural
resources, taking into account that, as stated in WWF's 2012 'Living Planet Report'
(2012, p.12), "it currently takes 1.5 years for the Earth to regenerate the renewable
resources people use and to absorb the carbon emissions produced in a year" and "by
2030 we will need resources equivalent to two planets to sustain the world's
population.”

As the Ellen MacArthur Foundation says (2013, p.7), “A circular economy is an
industrial system that is restorative or regenerative by intention and design. It replaces
the ‘end-of-life’ concept with restoration, shifts towards the use of renewable energy,
eliminates the use of toxic chemicals, which impair reuse, and aims for the elimination
of waste through the superior design of materials, products, systems, and, within this,
business models.” This model not only collects waste from the end of the “take — make
— dispose” process and reintroduces it into this linear chain, but advocates an
integrated system in which, from the introduction of raw materials and their
transformation, the treatment of this waste is taken into account so that at the end of
the product’s useful life it can be transformed into input and reincorporated into the
production cycle as raw material. In this way, waste is avoided and at the same time

the necessary natural resources are reduced.

As a summary of all these definitions given by experts in the field, we can say that
achieving a circular economy model means achieving a sustainable model that
maximises the available resources so that they remain in the production cycle for as
long as possible, maintaining the value of these resources in the economic cycle for as
long as possible, thus preventing and minimising the generation of waste and the

negative effects of obtaining primary resources on the environment and society.



Image 2. Circular Economy Model
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3. EMPIRICAL FRAMEWORK

In order to carry out this analysis work, a research study will be carried out on the
recent circular economic model, based on reuse, reintroduction of products into the
economy and minimum waste generation. Most of the information will come from
secondary sources such as bibliographic references, statistical data and reports, press
articles, scientific papers and other web portals.

To explain this model in a more exhaustive way, we will analyse the agents involved,
focusing this work on the food industry and, specifically, on single-use packaging. This
section will analyse the involvement of each of the actors and their role in implementing

the circular model.

Subsequently, a benchmarking of this sector around the world will be carried out. In
this way, we will learn about good practices currently being carried out and how to

apply them in our country.



3.1.

Data sources

In this section there will be the list and a little explanation of the data sources we found

relevant information for this work:

Databases:

Statista: Statista is one of the leading providers of market data and consumer
information. On their portal you can find more than one million statistics on
approximately 80.000 topics.

INE: The National Statistics Institute is an autonomous organization attached to
the Ministry of Economic Affairs and Digital Transformation through the State
Secretariat for Economic Affairs and Business Support. In its website you can
find demographic, consumer, employment and economic data, among others.
Eurostat: Eurostat is the statistical office of the European Union. Eurostat
produces European statistics in partnership with National Statistical Institutes
and other national authorities in the EU Member States. This partnership is
known as the European Statistical System (ESS). It also includes the statistical
authorities of the European Economic Area (EEA) countries and Switzerland.
Fundacion Cotec: Cotec is a private non-profit organisation whose mission is to
promote innovation as a driver of economic and social development. To this
end, it collects and generates data, analyses it and, on the basis of this, draws

up proposals and issues opinions in its so-called Cotec Reports.

Food distribution companies:

Consum: Consum began in 1975 as a consumer cooperative, with the opening
of its first establishment in Alaquas (Valencia) and a group of 600 consumer
members. It currently has more than 730 supermarkets, 15.300 workers and
3.300.000 member-customers, being present in the Valencian Community,
Catalonia, Murcia, Castilla-La Mancha, Aragon and Andalusia.

Mercadona: In 1977 it began its activity within the Carnicas Roig Group, a
family business located in La Pobla de Farnals (Valencia). It currently has more
than 1.500 supermarkets located throughout Spain and more than 15 in
Portugal.

Masymas: In 1981 it was decided to open the first supermarket in Pedreguer
(Alicante), since then it has opened the 130 shops that Masymas has today,
shops that are distributed throughout the Valencian Community and the Region

of Murcia.
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- Linverd: Linverd was born in 2021, the first ecological supermarket without
plastic packaging in Spain. It is a family business located in Barcelona and was
born out of the family's dissatisfaction with the daily consumption of packaging

that pollutes.

Packaging companies and support services companies.

For example:
- ECOLAC
- Seijaenvases
- Multibisol
- AINIA
- AMIPLAS
- VAERSA

Relevant legislative bodies:

- European Union bodies:

o LIFE programme: The LIFE programme is the EU’s funding instrument
for the environment and climate action. Created in 1992, it has co-
financed thousands of projects.

o EUR-Lex: webpage where you can access to European Union Law.

o European Environmental Agency (EEA): the EEA is an agency of the
European Union, whose task is to provide sound, independent

information on the environment.

- Spanish Government:
o Ministry of Ecological Transition and the Demographic Challenge
o Ministry of Agriculture, Fisheries and Food
o Ministry of Social Rights and Agenda 2030
o Ministry of Finance

- Generalitat Valenciana:
o Regional Ministry of Sustainable Economy, Productive Sectors, Trade
and Labour
o Regional Ministry for Agriculture, Rural Development, Climate
Emergency and Ecological Transition
o Regional Ministry for Innovation, Universities, Science and the Digital

Society
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A variety of newspapers and press releases.

For example:
- elDiario.es
- Europa Press
- Levante-EMV
- LaVanguardia
- El Salto
- Financial Food
- Food Retail

3.2. Context of the research

The context of this research on the food industry is limited to the area of the Valencian
Community, analysing the agents involved in the area and those that affect the sector
directly at higher levels, such as Spanish and European legislation.

The Valencian Community is the fourth most populated autonomous community in
Spain, with approximately 5 million citizens. In 2019, this autonomous community has a
GDP per capita of 23.206 €, an economic growth of 2,1% and an average expenditure

per person of almost 12.000 €.

The food industry has got a great importance in the Valencian Community, since, as
we have seen in the previous point, several of the supermarkets with the highest sales
volume in the country, such as Mercadona and Consum, have been founded in the
community. This may have been favoured by its location, as the Valencian Community
has a large coastline for fishing, large fields for agriculture and large plains for
extensive livestock farming, making it easy to find suppliers of all types of foodstuffs in
the area.

3.3. Scientific methodology and statistical study

In order to know and understand in greater depth the aspects that affect the use of
packaging in the food industry and to find solutions to the problem that this causes for

the environment, we are going to use a case study methodology.

In this case study we will analyse the agents involved in this sector in order to discover

the weight that each one of them has in the decisions regarding the manufacture of
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packaging. We will also look for examples of good practices in the manufacture,
distribution and treatment of packaging carried out in other parts of the world, which we
could introduce in the Valencian Community and promote the circular economy from

different aspects.

All this will be based on existing information from secondary sources, such as
databases, different corporate and governmental websites, and press articles. The
information and data obtained from these and other sources will be triangulated to

obtain definitive conclusions.

4. RESULTS

Based on the data sources mentioned in the previous point "3.1. Data sources"”, we
have managed to compile the following information on the consumption of single-use
packaging in supermarkets and on some good practices of forecasting, management

and recovery of this waste in Europe and Spain.

4.1. Characterization of the agents implied

In this subsection we can see the Characterisation Map, where we can find all the
information obtained ordered and classified according to the stakeholders affected by
each of the data.

4.1.1. Europe, European Union, and European Union Legislation

From the Statista database we have obtained information from a study called "Plastic
waste in Europe", from which we have obtained information on rates and comparisons
of plastic use and recycling between the countries of the European Union.

As we can see in the following graph (Figure 1), in Europa, the amount of plastic waste

ending up in landfills has decreased, while rates of other disposal methods have

increased.
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Figure 1. Amount of plastic waste and its different treatments at the end of its useful life
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Fuente: Statista

In addition, in this study we find an analysis of the effectiveness of the Deposit Return
System, a government incentivised reward system for recycling. In the following graph
(Figure 2) we can see the difference between the countries with this incentive system

implemented compared to the UK, which does not have it in place.

Figure 2. Percentage of recycled materials by country
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Fuente: Statista

Regarding to this reward system (DRS), as we can see in the following graph (Figure
3), Germany is a great example. This country has implemented a series of laws since

1993 to achieve today that almost 100% of the packaging produced is recovered.
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Figure 3: Effect of the introduction of the DRS on the recovery of plastic packaging in

Germany
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Fuente: Statista

And, on the other hand, we can also see in this study an example of eco-innovation,
bioplastic, which is a biodegradable plastic that is beginning to be studied for its
implementation in the UE territory, although its pros and cons are still being weighed
up, it is a good line of research for which to continue studying.

Figure 4: What is bioplastic?

What is bioplastic ?

Energy input Land use Contamination risks
Bioplastics are obtained The growing of crops Because of their components'
from renewable sources used for mix, bioplastics require their
rather than from fossil requires great amounts of own recycling systems, as
fuels. fertilizers and pesticides. they can contaminate other
recycled plastics
CO? emissions
Manufacturing bioplastics
produces less Oxo-bioplastics Standards and
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faster than traditional dangerous imgect on
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Definition

Bioplastic is a material obtained from
biomass, mostly corn, sugar cane,
waste fat, and oils, as well as from
plants’ cellulose and lignin.
Bioplastic can be either bio-based,
biodegradable, or compostable.

Bio-based:
fully or partly derived from biomass
(plant or animal).

Biodegradable:

decomposed by chemical processes
into water, carbon, dioxide, and
compost.

Compostable:

biodegradable and able to transform
into compost material (decaying
organic matter) completely, without
toxic residues.

Fuente: Statista
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From the Eurostat database we have found comparative information between EU

member states regarding recycling rates, circularisation of the economy and targeted
innovation, measured in number of patents.

As there was no indicator to measure the circularity of an economy on a
macroeconomic level, Eurostat has created an indicator called "Circular material use

rate", which measures the contribution of recycled materials towards the overall use of
materials.

As we can see in the graph below (Figure 5), following the criteria of this indicator we
can observe that there is a growing trend towards circularity in Europe as a whole. This
indicator is significantly lower than other circularity indicators, such as the recycling

rate, which stands at 56%, or plastic-specific recycling, measured in 2018 at 41,5%.

Figure 5: Circular rate, EU-27, 2004-2019 (%)

Circularity rate, EU-27, 2004-2019
(%)

15

10 = > L

£
7 4

r T T Y T T T

g 2 0 ~ ® (o2 o - o~ « v v o @ D
o o o o o o — — - - - - - - -
o o o o o o o o o o o o o o o o
o~ o™~ o™~ o™ ™ o™~ ™~ o~ ™~ o™~ o~ ™~ o™~ o~ ™ o™~

Fuente: Eurostat

A table with the most relevant data for this work is presented below (Table 1), taking as
a reference the average level of the European Union, and comparing it with Spain and

other member states generally well rated in environmental matters.

In the first row of the table, we can see data on the percentage of plastic packaging
recycled in each country. Surprisingly, this indicator shows that Spain is above some of

the most renowned countries in environmental matters.
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On the other hand, the second row shows the data of the "Circular material use rate"
index mentioned above. With respect to this indicator, we can see that Spain is below
the European average and that countries such as Germany and The Netherlands are
far ahead of us, especially the latter, with the highest rate in the entire EU, so we will

see later on how they act to obtain this data.

And finally, we can observe in the last row the "Number of patents related to recycling
and secondary raw materials" of each country, this being an indicator of the importance
given to innovation in each country. In this case, Spain is among the first in Europe,

being responsible for 10,8% of patents of this type in the European Union.

Table 1: Indicators from Eurostat

. The
Europe Spain Germany Netherlands

Recycling rate of plastic
packaging (percentage) 41,5 50,7 46,4 50,4
(2018)
Circular material use
rate (percentage) (2019) Ll 10.2 122 28,5
Number of patents related
torecyclingand 269,14 29,09 66,53 15,69
secondary raw materials
(2016)

Source: Own elaboration based on Eurostat data

According to Eurostat, “Differences in the circularity rate across Member States are
due not only to the amount of recycling in each country, but also to structural factors in
national economies”. Therefore, to improve our data as a country we should take a
broad view of our factors as a nation and not only try to improve our recycling and

waste treatment system.

From the website of the EU's LIFE programme, we have obtained information about
the projects that this programme has in 43 countries, both European and non-

European.
As can be seen in the following bar chart (Figure 6) showing the TOP20 countries with

the most participants in the EU LIFE programme, Spain is the country with the highest

number of participants, with a total of 737 companies involved.
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Figure 6: Number of participants in the EU LIFE programme
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As can be seen below (Figure 7), Spain is not the country with the highest level of
funding in the LIFE programme. This is since the nature and size of the projects carried
out in our country means that the programme bases consider that a smaller capital
contribution is necessary. Even so, the difference with the country that receives the
largest amount of funding (Italy) is not significant, as this country receives 202.988.908

€ and Spain 192.185.338 €, so the difference is approximately 10,8 million euros.

Figure 7: Money allocated per country
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In the following graph (Figure 8) we can see that Spain, although it is not the country
with the largest amount of financial investment in the programme, continues to be the
country with the largest number of projects developed within this programme, having
developed a total of 179 projects, 19 more than ltaly, the second country with the

second largest number of projects developed by the LIFE programme.

Figure 8: Number of projects funded by the UE LIFE programme
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European legislation for packaging and packaging waste can be found on the EUR-lex
website. This website contains Directive 94/62/EEC of 20 December 1994, which
coordinates the national measures on the management of packaging and packaging
waste to ensure a high level of environmental protection and the functioning of the

internal market.

This directive is still in force, although it has subsequently been amended by:

- Directive 2004/12/EC of the European Parliament and of the Council of 11
February 2004.

- Directive 2005/20/EC of the European Parliament and of the Council of 9 March
2005.

- Regulation (EC) n® 219/2009 of the European Parliament and of the Council of
11 March 2009 adapting certain acts subject to the procedure laid down in
Article 251 of the Treaty to Council Decision 1999/468/EC.

- Commission Directive 2013/2/EU of 7 February 2013 amending Annex | to
Directive 94/62/EC.
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The measures set out in this directive include:

- The minimum percentage of recycling and recovery of packaging that will be
accepted from the publication of this directive (Figure 9).

- The need for governments to encourage the use of recycled materials in the
manufacture of new packaging.

- Establish systems for the return, collection and recovery of packaging and
packaging waste, as well as a system for identifying the material from which
each package is made.

- Limits on the amount of heavy metals that can be found in packaging and
packaging waste.

- Etc.

Figure 9: Minimum percentage of recycling and recovery of packaging by material

Current targets (%) By 2025 (%) By 2030 (%)
All packaging 55 65 70
Plastic 25 50 55
Wood 15 25 30
Ferrous metals 50 (incl. Al) 70 80
Aluminium - 50 60
Glass 60 70 75
Paper and cardboard 60 75 85

Source: European Commission webpage

In addition to the above-mentioned directive on packaging and packaging waste, the
European Union published the Directive 2008/98/EC of the European Parliament and
of the Council, a directive on waste, which can also be accessed from the EUR-lex

website and from which the following information can be found.

As stated in Article 4 of this directive, the order of waste treatment is: prevention,
preparation for re-use, recycling, recovery and, as a last resort, disposal, with Member
States giving priority to measures that encourage the most environmentally friendly

options.
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Another information that this directive gives us is the extended producer responsibility,
about which it tells us that the member states of the European Union can make certain
laws to make the producer, seller, importer, etc. responsible for the waste management
and financially liable for the products they have put on the market at the end of their
useful life. Apart from that, the directive gives the option to the member states of
encouraging the design of products in ways that reduce their environmental impact and

waste generation.

As these are EU directives, the objectives described above are a guide to what all EU
countries should achieve, but each nation will have to develop its own laws to achieve
them. The laws that apply in the Spanish state to achieve the objectives we have just
described will be shown in the following section "4.1.2. Spain, the Spanish government
and Spanish legislation”.

Another important directive found on the EUR-lex website is Directive (EU) 2019/904,
on the reduction of the impact of certain plastic products on the environment, which
"aims to prevent and reduce the impact of certain plastic products on the environment
and to promote the transition to a circular economy". This directive is not closely related
to the issue at hand, as its scope of application is utensils such as plastic straws,
plastic plates and cutlery, single-use cotton buds, among others. Even so, knowledge
of the existence of this European directive can show us that the European Union is
making many efforts to legislate in favour of the circular economy, so we can foresee
that, in the future, European legislative bodies will continue to make laws to promote

the circular economy.

From the website of the European Environment Agency, we have obtained
information on the quantities of packaging waste that are recycled in the different

countries of Europe.

The increasing demand for primary materials in the European Union makes recycling
one of the main ways to reduce the consumption of primary resources by replacing

them with secondary products made from recycled waste.

As we can see in the bar chart below (Figure 10) progress in the area of packaging
waste is significant for some countries. The packaging waste recycling rate increased
from 54% in 2005 to 67% in 2016, by 13 percentage points in the EU-28. At country

level, 28 countries recycled 55% or more of their packaging waste in 2016. Recycling
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rates in 2016 varied between 40% and 82%, but on average, recycling rates across

countries have increased since 2005.

The recycling target of 55% by 2008 was reached by 28 countries in 2016. Fifteen
countries had already reached the 65% target by 2025 in 2016, and as many have
already reached the 70% target by 2030 in 2016.

Among the countries that have reached the target of recycling 70% of packaging by
2030 is Spain, although this should come as no surprise since, as we saw in the
Eurostat data analysed in this section, Spain was ahead of many of the most

environmentally lauded countries in recycling plastic packaging.

Figure 10: Packaging waste recycling rates in Europe by country
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Source: European Environment Agency

On the other hand, from the website of the Europe Environment Agency we found a
piece of news item on the role of advanced digital technologies, such as robotics, cloud
computing and artificial intelligence, in making Europe's waste management and

treatment systems more circular and sustainable.
At the present time, advanced digitisation projects for waste management and

treatment processes in the European Union are in the innovation phase, in which new

business models with these technologies as protagonists are beginning to emerge.
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In the illustration below (Figure 11), we can see a very visual example of how some of

the most developed advanced digital technologies could be used to improve the

efficiency of the waste industry at the waste management stage.

Figure 11: Use of digital technologies in waste management
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4.1.2. Spain, Spanish Government, and Spanish Legislation

From the official website of the Ministry of Social Rights and
Agenda 2030 we have obtained information on Goal 12 of the
Sustainable Development Goals (SDGs), Responsible Consumption
and Production. This goal is the framework for all actions to

"promote sustainable management and efficient use of natural

resources, reduce waste and food waste, promote environmentally sound management
of chemicals, and encourage the implementation of sustainable business practices and

universal access to information on lifestyles in harmony with nature”.

On this official website we can find, within Goal 12 of the SDGs, different specific
targets to be achieved by 2030. Specifically, target "12.5 PREVENTION, REDUCTION,
RECYCLING AND REUSE OF WASTE" aims to "significantly reduce waste generation
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through prevention, reduction, recycling and reuse activities". As we can see, this
objective is in line with the Directive 2008/98/EC of the European Parliament and of the

Council, which spoke to us about the hierarchy in which waste has to be treated.

On the other hand, by accessing the "Action Plan for the implementation of the 2030

Agenda" on this same website we have access to more information related to SDG 12.

SDG 12 involves 11 ministries, with the Ministry of Agriculture, Fisheries and Food
being primarily responsible for this goal. However, within the section corresponding to
Goal 12, we see that the information provided is limited to giving data on the current
situation and does not provide any specific policy to achieve this goal, since, as we
have seen above, the laws and actions to achieve these goals must be specified by

each country on its own.

In this same document we find, in the section on leveraging policies to promote the
SDGs, nine areas called "Priority Areas for Action”, which are the areas in which the
different SDGs can be framed and in which it is intended to carry out a series of initial
actions to pave the way, in order to facilitate the implementation of laws and measures
before initiating actions on the specific goals, and to progressively achieve all the
SDGs.

One of these areas of action is "Area IV. The circular economy"”, an area that is mainly
involved in objective 12, but which also covers objectives 7, 8, 13, 14, 15 and 5. The
objectives of this area of action are to move from a linear economy model towards a
sustainable model that maximises the available resources, both material and energy,
so that they remain in the production cycle for as long as possible and minimise the

generation of waste.

The action carried out in this area is the creation of the Spanish Circular Economy
Strategy (EEEC in Spanish), Spain Circular 2030, which has a series of quantitative
objectives to be achieved by 2030:

- To reduce by 30% the national consumption of materials in relation to GDP,

taking 2010 as a reference year.

- Reduce waste generation by 15% compared to 2010.
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- Reduce food waste generation throughout the food chain: 50% reduction per
capita at household and retail level and 20% reduction in production and supply
chains from 2020 onwards.

- Increase reuse and preparation for reuse to 10% of municipal waste generated.

- Improve water efficiency by 10%.

- Reduce greenhouse gas emissions to below 10 million tonnes of CO2

equivalent.

The Action Plan for the Implementation of the 2030 Agenda indicates that the
monitoring of compliance with the SDGs can be carried out through the indicators
enabled in the Agenda 2030 section of the INE's National Statistical Plan and in
Eurostat's Sustainable Development Indicators.

From the INE database we find different indicators for each SDG and for each specific
sub-target within each of them. In our case, the Goal we are interested in is Goal 12.5,
for which only the indicator "National total recycling, in tonnes of recycled material” is
linked.

This indicator shows us, as we can see in the graph below (Figure 12), that the
percentage of waste recycled in Spain has varied between 37,10% and 38,90% in
recent years, and that in 2018, the year in which we have the latest data, this

percentage stood at 38,70%.

Figure 12: Percentage of waste recycled as a proportion of total waste treated
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On the other hand, in the Eurostat database you can also look up the indicators for
each of the SDGs, although the only interesting indicator linked to this goal is the
"Circular material use rate", which we discussed in section "4.1.1. Europe, European
Union, and European Union Legislation", Figure 5, although now we also obtain the
data for Spain in order to compare them with those of the European Union, as we can
see in the following graph (Figure 13). This graph shows how Spain's circularity rate is
slightly lower than that of the European Union in all the years that this indicator has

been observed in our country.

Figure 13: Circular rate, UE-27 and Spain
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From the website of the Ministry of Finance we have been able to obtain the "Report
on the alignment of the General State Budget with the Sustainable Development Goals
of the 2030 Agenda", where we can find a breakdown of the SDGs considering the

different measures and actions of spending policies.

Among the actions planned to finance Objective 12 is the promotion of the circular
economy at company level, where a minimum of 10 projects aimed at making the
company and the sector as a whole more efficient will be financed. As we can find on
the website of the Ministry of Ecological Transition and the Demographic Challenge,
some examples of projects of this type would be investments to encourage cleaner and
circular business models, develop the design of safe circular products, and projects

between companies related to industrial symbiosis, among others.
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Furthermore, there are different actions related to waste treatment, such as the
construction of new facilities for the preparation for reuse and recycling of separately
collected waste streams, investments in collection, sorting and classification facilities
and mechanical-biological treatment plants, and the development of instruments for the
improvement of digital waste records. These three actions are closely related to the
treatment of packaging and packaging waste and are therefore market opportunities for

packaging waste management and treatment companies.

The Spanish law on packaging and packaging waste can be found in the Official State
Gazette (BOE in Spanish), which is Law 11/1997 of 24 April 1997 on Packaging and
Packaging Waste. This law transposes Directive 94/62/EC, of 20 December, into
Spanish legislation and aims to reduce the environmental impact of packaging and
waste management throughout its life cycle.

The most important aspects of this law are:

- Obligation for packaging to reduce its weight and volume.

- The priority waste treatment hierarchy is repeated, as we saw in Directive
2008/98/EC of the European Parliament and of the Council, and in the
description of Goal 12 of the SDGs.

- Local authorities are responsible for the collection of packaging waste from
private households.

- Packagers are obliged to charge the consumer a fee per package, and to return
it when it is returned to them, although this obligation can be replaced by
participation in an integrated packaging waste management system, in which
they are responsible for the collection, transport, storage and recycling of

packaging waste.

On the other hand, in June 2020, the Presidency of the Government, together with
the Ministry of Ecological Transition and the Demographic Challenge, promoted a
Draft Bill on Waste and Contaminated Land to promote a circular economy, improve
waste management in Spain and fight against pollution. This Draft Bill aims to

transpose the following EU Directives:

- Directive (EU) 2018/851 of 30 May 2018 amending Directive 2008/98/EC on

waste.
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- Directive (EU) 2019/904 of 5 June 2019 on reducing the impact of certain

plastic products on the environment.

This legislative proposal includes, for the first time in the history of our country, the
limitation of single-use plastics, and in order to reduce single-use plastic packaging, a
tax on them is established, with the aim of complying with the waste hierarchy and

encouraging the prevention and reduction of plastic waste.

One of the objectives of this law is to reduce the consumption of bottled water,
promoting drinking water sources and supplying water in reusable containers, and,
from 2024, only PET bottles may be marketed and with a minimum amount of reused
plastic of 25%. In addition, the list of waste fractions to be collected by local authorities
includes bio-waste, textile waste and used cooking oils, among others, before the end
of 2024.

This law specifies different targets for reuse, recycling and recovery, including:

By 2020, a minimum of 50% by weight of household and commercial waste

(paper, metal, glass, plastic, bio-waste, or other recyclable fractions).

- By 2025, the preparation for re-use and recycling of municipal waste is
increased to a minimum of 55% by weight.

- By 2030, the preparation for re-use and recycling of municipal waste is
increased to at least 60 % by weight.

- By 2035, the preparation for re-use and recycling of municipal waste is

increased to a minimum of 65% by weight.

The use of compost will also be promoted, making compostable materials a useful and
real option as a substitute for plastic packaging in the food sector. In addition to
passing on to producers the obligation to design products and product components that
reduce environmental impact and that these products contain recycled materials,

among other obligations.

The following reduction schedule is established for ready-to-eat food containers, such

as fruit and vegetable packaging:

- By 2026 a 50% reduction, compared to 2022.
- By 2030 a reduction of 70% compared to 2022 is targeted.
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In addition, from 2023 the free distribution of plastic containers and packaging will be
banned, and alternative materials (such as compostable plastic, wood, paper or
cardboard) will have to be sought or a charge will have to be levied for each delivery of
a plastic item to the consumer, with a tax rate of 0,45 euros per kilogramme of plastic,

with an estimated revenue of around 724 million euros.

A ban on single-use cutlery, plates and straws, and food and drink containers made of

expanded polystyrene or oxo-degradable plastic will also be introduced by 2023.

From the Cotec database we have extracted data on a circularity indicator called
resource productivity or material productivity, which compares Gross Domestic Product
(GDP) with Inland Material Consumption (IMC), thus measuring efficiency in the use of
material resources. Below (Figure 14) we can observe the evolution of resource
productivity in Spain and the European Union. As we can see, from 2007 onwards, in
Spain, the IMC falls, which favours the country's resource productivity, although this
was only an "illusion”, since the increase in the indicator is due to the intense reduction
of the IMC with respect to GDP variations, so that the drastic increase in this indicator
is only a reflection of favourable circumstances, and not of a profound structural
change that could mark the beginning of a new productive and material consumption

dynamic.

Figure 14: Material productivity developments

230

210

190

170

150

130 o g—
110 >

90

70

50
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Espafia (PIB/CMI) @ UE (PIB/CMI) UE (CM1) Espaiia (CMI) Espaiia (PIB) UE (PIB)

Source: Cotec Circular Economy Report 2019

29



Also, in the Cotec Circular Economy 2019 report, we find a compilation of actors and
good practices focused on Circular Economy in Spain, distributed among the main
categories. As we can see in the following figure (Figure 15), the cases of good

practices in 2019 have tripled compared to 2017, from 46 to 167.

Figure 15: Number of actors and Circular Economy good practices in Spain
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In the following sections, we will see some of the different good practices shown in this

report, distributed according to the agents involved.

From the website of the Ministry of Agriculture, Fisheries and Food we have
obtained information on different programmes carried out by this ministry, among which
is the State Programme for Waste Prevention 2014-2020, which develops the waste
prevention policy to achieve the objective of reducing waste generated in 2020 by 10%
compared to the weight of waste generated in 2010.

This programme is configured around four strategic lines:

- Reduction of the amount of waste,

- Re-use and extension of the useful life of products,

- Reduction of the content of harmful substances in materials and products, and

- Reduction of adverse impacts on human health and the environment of the

waste generated.
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In addition to the actions around these four objectives, the State Waste Prevention
Programme 2014-2020 includes, among the transversal actions it intends to carry out,
the labelling of packaging whose manufacture or recycling entails a lower impact on the

environment.

On the other hand, this same document proposes different actions aimed at reducing
the amount of waste, boosting reuse and reducing the impact of the waste generated,
such as reviewing packaging regulations to reinforce prevention, dealing with over-
packaging and promoting reusable packaging and packaging that is easier to recycle. It
will also seek to promote R&D&I projects focused on the eco-design of packaging and

the development of new materials to facilitate the recycling of such packaging.

We can see in the following summary table (Figure 16), some of the measures
proposed for the packaging area mentioned above, indicating the strategic lines
followed by each of the actions. These are framed within the following strategic lines:

3) Reduction of the amount of waste.

4) Promotion of reuse.

5) Reduction of the content of harmful substances in materials and products.

6) Reduction of the adverse impacts on health and the environment of the waste

generated.

And the agents involved:
- AGE: General State Administration
- CCAA: Autonomous Communities
- EELL: Local Entities

- Industry and services
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Figure 16: Summary table of proposed measures in the packaging area

LINEAS .
| ESTRATEGICAS AGENTES
AREAS . .
MEDIDAS PROPUESTAS Industria .
PRIORITARIAS Consumidores
1 2 3 4 | AGE | CCAA | EELL y
| v EESS
SEIVIC10s
Revision de la normativa para reforzar los aspectos de prevencién, por ejemplo los
relativos al sobreenvasado, usa de envases reutifizables y los relativas a la pussta en el ol .
mercado de envases fa p en su caso criterios de
tarificacion diferenciados.
Impulso de la [+D+i de ecodiseiio de envases y uso de nuevos materiales para mejorar su
e x| x [ x [x x x X
reciclabilidad
Puesta en el mercado de prod en envases il y g X X X
Acuerdos voluntarios para incrementar la venta de pmdw.los a granel, para ¢l uso de
envases industriales para p la del consumo de bolsas y
x| x x x x x
para promover la reduccion de envases de un solo uso en las cadenas de restauracion y en
Envases ¢l sector hotelero, etc
D llo ¢ impl iondeh de benchmarking que permitan evaluar
1 los di envases disp en ¢l mercado y ayudar a las x X X X
empresas a tomar decisiones en materia de prevencién de los envases
Campaiias de educacion y sensibilizacién para enfatizar el papel que consumidores y
usuarios jucgan ¢n la reduccién de los residuos de envases y en la reutilizacion por x| x x x x X
ejemplo mediante el uso de bolsas
Acuerdos voluntarios para ¢l uso de envases comerciales reutilizables en ¢l sector < | x X X .
HORECA y similares : : :
Inclusibn de condicionantes en las compras piiblicas que impulsen la reduccién de . . . .
envases y el uso de envases reutilizables ? * ?

Source: State Waste Prevention Programme 2014-2020, Ministry of Agriculture, Fisheries and
Food

These waste prevention measures are covered by Annex IV of Law 22/2011, of 28
July, on waste and contaminated soils, so the timing of their application depends on the
initiative of those responsible. And regarding the result of these actions in 2020 at the
end of the established action period, we can find, at the end of the report, a summary
table (Figure 17), with the assessment of the effectiveness of the actions that we have

seen above.

In this table we can see the result of these measures at four levels: Degree of
adaptation and coherence of the measure with the regulations and synergies with other
actions developed; Level of acceptance and participation by the agents involved; Level
of complexity of the action and difficulty of implementation; Degree of achievement of
the prevention results obtained from the application of the action; and a final evaluation
considering the rest of the criteria.

Figure 17. Results of the assessment of the effectiveness of preventive measures
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From the Statista database we have obtained the following graph (Figure 18)
concerning the value of plastic packaging sales in Spain. As we can see, the trend is
positive, which is related to the increasing amount of packaging produced.
Furthermore, we could extrapolate the data obtained from 2008-2017 and conclude
that in 2020 this figure should be around 5,370 million euros, although the figure for this
year has probably increased due to the SARS-CoV-2 pandemic (Covid-19), during
which hygiene and packaging, especially of food products, has become very important,

and this over-packaging is generally produced with plastic products.

Figure 18. Sales value of the plastic containers and packaging manufacturing
sector in Spain from 2008 to 2017
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4.1.3. Valencian Community and province actions

Regarding the Circular Economy Law, it should be noted that the Valencian
Community does not yet have an official text, unlike many other Spanish autonomous
communities. However, as we have been able to access different information in press
releases and newspaper articles. We can see in a press release published on the
website of the Generalitat Valenciana, the councillor for Agriculture, Rural
Development, Climate Emergency and Ecological Transition, Mireia Molla, announces
that it is already in the processing phase, and about which she tells us that "the
Valencian Law on Circular Economy will propose to implement before 2023 a system of
incentive return of plastic bottles".
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This Non-Law Proposition (NLP), which has been underway since December 2020,
began to be processed at the end of the previous legislature (2015-2019), but, as we
can read in ElDiario.es, it was paralysed due to a lack of agreements between the

parties of the Valencian government.

The NLP envisages a Deposit, Return and Refund System for packaging (DRRS). This
system provides that each establishment, depending on its surface area, will have to
offer a minimum quantity of brands in reusable packaging, and these reusable
containers will be those that can be introduced into the DRS system in exchange for

financial compensation for consumers.

An alternative to the DRRS system is the RRS system (Economic Incentive Return and
Refund System), which works for single-use packaging. In this case, the Generalitat
Valenciana is considering the possibility of implementing it for plastic bottles of less
than 3 litres.

Se pretende implantar un total de 3000 dispositivos automaticos de compensacion
econdmica por toda la Comunidad Valenciana, entre los sistemas SDDR para envases
reutilizables, los SDR para botellas de plastico y los contenedores inteligentes para el

resto de los envases.

Another of the measures proposed is a ban on the introduction of non-recyclable
packaging and materials in Valencian markets, and packaging must be made of a
minimum of 50% recycled plastic, increasing this minimum percentage to 70% from
2024.

On the other hand, in the newspapers Europa Press and La Vanguardia we can read
that the Valencian circular economy NLP complies with European objectives with the
obligation of free water in bars and restaurants, which discourages the purchase of
plastic water bottles; and the prohibition of manufacturing products with programmed

obsolescence.

In addition to these and many other measures, the regulation also makes the collection
of bio-waste mandatory for all municipalities and the creation of new composting plants
where this is required, thus encouraging innovation in packaging design with

compostable materials.
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At the end of March of this year, 2021, the processing of this law began, about which
the deputy for Valencia, Graciela Ferrer, highlights in the newspaper Levante, among
other things, the innovation linked to the circular economy, the packaging return system

and the importance of environmental education.

The Generalitat Valenciana has published a document called "The 2030 Agenda. The
roadmap for cities and towns in the Valencian Community", in which we can find
information on the current situation in our autonomous community with regard to the
SDGs, specifically for Goal 12. In the Valencian Community, 230.000 tonnes of light
packaging are introduced every year, but only 100.000 tonnes are collected, and the

recycling rates of the most involved municipalities are barely 30%.

Within this objective 12, different goals are framed, one of which is to achieve a
reduction in the amount of waste by 2030 through policies of prevention, reduction,
recycling and reuse. To this end, it is proposed to promote campaigns to minimise
consumption and increase recycling and reuse at municipal level in order to achieve

the goal of recycling and separating 70% of municipal waste by 2030.

Also, on the website of the Generalitat Valenciana we can find the regional
regulations on waste management, which regulate this aspect through different laws,

decrees and orders.

The first law that appears is Law 10/2000, of 12 December 2000, on Waste in the
Valencian Community (DOGV n° 3898, of 15/12/00). In this law it is mentioned that
neither the Generalitat nor the provincial councils are responsible for the treatment of
packaging and packaging waste, but that this responsibility lies with the waste

organisations.

The Order of 5 December 2002, of the Regional Ministry of the Environment, which
regulates the model of the Annual Declaration of Packaging and Packaging Waste
(DOGV n°. 4401, of 18/12/02) establishes the obligation for economic agents to make
an annual declaration of packaging, detailing the number of packaging units by type of
material and quantity in tonnes of packaging manufactured in the Valencian
Community and that which enters the autonomous community for ordinary use and

consumption.
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And, Order 18/2018, of 15 May, of the Regional Ministry of Agriculture, Environment,
Climate Change and Rural Development, which regulates community composting
facilities in the territorial scope of the Valencian Community (DOGV n° 8300, 22/05/18)
indicates the intention to promote community composting in educational centres, civic
centres, communities, etc. as a way of managing the biodegradable organic fraction,
since centralised composting (at municipal or supra-municipal level) requires
considerably more administrative procedures and authorisations than community
composting, in addition to the fact that, in non-community composting, as it is not an
industrialised process, it is a less polluting process than community composting, which

is carried out in an industrialised manner.

The support from administrations makes the option of community composting more
attractive than it was initially, which could again provide an opportunity for packaging
companies to develop new eco-designs and innovate to make their packaging
materials compostable.

In the Integral Waste Plan of the Valencian Community, we find information on the
three ways in which economic agents can comply with the obligation of Law 11/1997,
of 24 April, on Packaging and Packaging Waste (LPPW). These three ways are:

- Through Deposit, Return and Return Systems (DRRS), which, as we have
already seen, is a system in which producers charge an economic amount per
package to purchasers up to the final consumer, and the latter can return the

packages in exchange for this amount.

- Through the application of Integrated Management Systems (IMS). This system
is based on the separate collection of packaging waste in specific containers.
The managing bodies of the IMS will charge the packagers an amount that will
depend on the type and material of the packaging and the units placed on the
market. In the Valencian Community there are 3 authorised IMS:

o ECOEMBES: takes care of light packaging and paper-cardboard waste.
o ECOVIDRIO: responsible for glass packaging waste.

o SIGRE: management entity for medicine packaging waste.

- Using the Transfer of Ownership. Packagers/traders of packaged products who
make use of the 1st additional provision of Law 11/1997, on Packaging and

Packaging Waste. This exception establishes that industrial and commercial
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packaging waste passes from being the responsibility of the packagers and
traders of packaged products to the final holder, and this final holder, the client
or consumer, must manage it by handing it over to an authorised manager

under appropriate conditions of separation by materials.

Moreover, various measures are indicated to fulfil the proposed objectives, one of
which is to maintain the level of compliance with the objectives of recycling and
recovery of packaging waste in the Valencian Community, for which a recompilation
and comparison of the data on packaging waste management supplied by the
economic agents involved (producers, GIS and packaging waste managers) will be
carried out.

Through the website of the Regional Ministry of Participation, Transparency,
Cooperation and Democratic Quality of the Generalitat Valenciana, we can access a
monitoring map of the SDGs, as shown in "Figure 19". This monitoring map specifies
the reference indicators for the fulfilment of this goal and at what level they are at,
although it does not indicate what the starting point of each one of them was or what
the numerical target that the Generalitat Valenciana intends to meet is.

Figure 19. Map of SDG 12.5 monitoring in the Valencian Community

Dato mas
Meta Indicador de Referencia C.V. Fuente
reciente
INE: Estadistica sobre recogida y tratamiento de residuos
" Residuos mezclados (kg/hab/ano) (2014) 331,6
125 De aqui a 2030, reducir (Indicadores sobre residuos urbanos)
considerablemente la generacion : 2 INE: Estadistica sobre recogida y tratamiento de residuos
Residuos de papel y carton (kg/hab/aiio) (2014) 11,7
de desechos mediante actividades (Indicadores sobre residuos urbanos)
de prevencion, reduccion, ) INE: Estadistica sobre recogida y tratamiento de residuos
z - Residuos de vidrio (kg/hab/afio) (2014) 16,0
reciclado y reutilizacion (Indicadores sobre residuos urbanos)
Ratio de reciclaje de residuos de envases de vidrio (Kg/hab/aiio) (2016) 16,5 kg/hab. Ecovidrio: Datos de reciclado
Ratio de contenerizacion de vidrio para facilitar el reciclaje 1 cont/215 hab. | Ecovidrio: Datos de reciclado
B INE: Estadistica sobre recogida y tratamiento de residuos
Envases mixtos y embalajes mezclados (kg/hab/aiio) (2014) 8,2
(Indicadores sobre residuos urbanos)
Volumen total de residuos en masa recogidos (2012) 2,1 millones de | CaixaBank Research: La economia de la Comunitat
toneladas Valenciana: Diagnéstrico Estratégico (coleccion Comunidades
Auténomas)
CaixaBank Research: La economia de la Comunitat
Generacion de residuos en masa per cdpita (2012) 419 kgs/ano Valenciana: Diagnéstrico Estratégico (coleccion Comunidades

Auténomas)

Source: Regiona‘I Ministry of Participation, Transparenby, Cooperation and Democratic Quality,
Generalitat Valenciana

On the other hand, we have available on this website the cartography of the SDGs in
the administration of the Generalitat Valenciana, where we can see the ministries
responsible for goal 12, and more specifically goal 12.5, which, as we can see in
"Figure 20", only involves the Regional Ministry of Agriculture, Environment, Climate

Change and Rural Development, so we will now investigate within this ministry.
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Figure 20. Cartography of the SDGs in the Generalitat Valenciana's administration

Garantizar modalidades de Vicepresidencia C.de :‘"" ""“‘“}; - Cie | e Samidad de Economia | C.de Agricultura, | C.deVivienda, | C.de Transparencia,

consumo y produccién Presidencia | y C. delgualdad | Hacienday Pﬁnwlm‘:ﬂ:s I, | Universaly | Sostenible, Sectores| Medio Ambiente, | Obras Piblicas | Responsabilidad

sostenibles Gva v Politicas Modelo Bemecsiticny | Caneay Salud : Cambio Climiticoy | y Vertebracion | Secial, Participacién
Inclusivas Econdmico || e Piblica. | Comercioy Trabajo.| DesarrolloRural. | del Territorio. |y Cooperacion.

Deporte

121 | Planes de consumo y produccion
sostenibles

122 |Gestién y uso eficiente de recursos
naturales

123 Desperdicio de alimentos

12.4 Gestién ecolégica de desechos y
productos quimicos

125 Prevencién, reduccién, reciclado y
reutilizacion de desechos

126 | Empresasy sostenibilidad

127 Adgquisiciones piblicas sostenibles

128 Educacidn para el Desarrollo
Sostenible

12a  |Ciencia y tecnologia para
sostenibilidad

12b Turismo sostenible

12¢ Regulacién de subsidios a
combustibles fosiles

Source: Regional Ministry of Participation, Transparency, Cooperation and Democratic Quality,
Generalitat Valenciana

We went deep into the website of the Regional Ministry of Agriculture,
Environment, Climate Change and Rural Development of the Valencian Community
and found various press releases related to the actions of this ministry in the area of
waste, although we did not find any policy linked to this ministry that implies changes or
restrictions on the production of packaging in the autonomous community.

On the other hand, we have searched the websites of the Regional Ministry of
Sustainable Economy, Productive Sectors, Trade and Labour and the Regional
Ministry of Innovation, Universities, Science and Digital Society, looking for
information on grants or subsidies to promote the use of other materials for the
manufacture of food packaging or for companies to introduce DRS systems, but we
have not found any subsidy linked to these departments, although we have found the

following two grants on the generic websites of the Generalitat Valenciana.

In this context, we have found a call for subsidies for 2020, which aims to support
sustainable industrial investments that contribute to the growth and consolidation of
industrial SMEs linked to different sectors of the Valencian Community, including the
packaging sector, for which a global contribution of 2.132.000 euros has been
earmarked. This subsidy can be used to finance the R&D of companies producing

packaging in order to make their products more sustainable.
Another aid granted by the Generalitat Valenciana in 2021 is the call for investments by

INDUSTRIAL SMEs in the Valencian Community to improve the competitiveness and

sustainability of certain sectors. These grants are aimed at subsidising the creation of
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new production lines or improving those already in operation, one of the sectors to be

subsidised being packaging and packing.

On the other hand, the Generalitat Valenciana, together with the Instituto Valenciano
de la Competitividad Empresarial (IVACE), has published a report called Investing in
the plastics sector, which provides information on the plastics sector in the Valencian

Community.

As we can see in Figure 21 with data extracted from the Regional Ministry of
Sustainable Economy, Productive Sectors, Trade and Labour, the rubber and plastic
production branch is above the regional average, and with a positive variation with
respect to the previous year. Furthermore, according to the report "Investing in the
plastics sector”, the main destination market of the plastics industry is the manufacture
of containers and packaging, so we can say that the packaging subsector is one of the

sectors of great economic and productive value in the Valencian Community.

Figure 21. Indices by branch of activity: Valencian Community

% de variacio
de la anual corregida
mitjana en d’efectes
) el que va estacionals i de
Index anual d’any calendari
INDEX GENERAL 119,5 19,5 3,2 15,7
Extractives i refinacio; energia i aigua 98,2 4.3 52 3,6
Alimentacio, begudes i tabac 116,9 1,3 -1,7 -3,2
Industria téxtil i de la confeccid 117,0 64,2 16,5 57,4
Industria del cuiro i del calgat 71,1 6,8 -18,7 -1,1
Fusta 109,1 28,3 9,7 245
Paper i carto; arts grafiques 98,2 4.8 -1,4 1,6
Quimica 125,8 7,6 2,2 57
Cautxd i plastic 123,2 27,3 57 23,2
Productes minerals no metal-lics, excepte taulells 117.,8 41,7 18,9 37,7
Taulells 126,8 13,6 14,8 12,9
Metal-lurgia i fabricacié de productes metal-lics 142,5 44 2 12,1 44 1
Material i equip eléctric, electronic, informatic i optic 360,2 19,6 -16,2 16,9
Magquinaria i equip 2343 76,3 14,8 76,1
Material de transport 84,7 31,6 -2,8 23,5
mzzﬁifsgtgeiaigh\?grses: reparaci¢ i instal-lacio de 125 30.6 16 24,0

Source: Regional Ministry of Sustainable Economy, Productive Sectors, Trade and Employment
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4.1.4. Food distributors enterprises

In this section we are going to study and analyse the actions carried out by some of the
main food distribution companies such as the Valencian supermarkets Consum,

Mercadona and Masymas, as well as a small Spanish supermarket called Linverd.

As we can read in an article in the digital newspaper El Salto, the three Valencian
supermarket chains, as members of the Valencian Business Association (AVE in
Spanish) are against the implementation of the DRRS that the Generalitat Valenciana

wants to carry out.

Consum:

We have been able to extract the following information from the Consum website
based on various press releases that the company itself publishes on its website.

On the one hand, there is a news item that states that Consum has eliminated more
than 1.300 tonnes of plastic from its production chain and is looking at replacing all its

packaging with compostable materials by 2030.

The company has changed the plastic bags used for bulk and cut products (fruit,
vegetables, butchers, delicatessen and fish) for compostable ones. This measure,
together with the incorporation of reusable jute and polypropylene bags, will mean that

592 tonnes of plastic will no longer be placed on the market each year.

In other news, Consum has obtained Aenor's 'Zero Waste' certification for its six
logistics platforms and its head office. The cooperative company has a waste

traceability system from waste production to final management.

In 2019, Consum managed a total of 27.395 tonnes of waste in its logistics platforms,
the aim of which was to recover practically all of it, more than 99% on average, thus

preventing it from being sent to landfills.

Consum also has a specific website for its social and environmental policies called
DecirHaciendo, which reflects its objective of applying a waste management model
consistent with the principles of the circular economy. Some of the actions carried out

by the cooperative include using 100% recycled paper and cardboard for the packaging
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of its products, as well as having set up the Zero Landfill project for waste recovery, to

prevent its waste from ending up in landfill sites.

Another line of Consum's work is its commitment to recycling and offering real
alternatives to plastic in its own brand, with the incorporation of between 40% and 60%
recycled plastic in the packaging of dishwashers, household cleaners, refrigerated
juices, ice cream tubs, water carafes and crisp packaging, among others. These

measures have removed 46,5 tonnes of plastic from the market.

Consum has opted for cardboard to reduce secondary packaging elements. Although
this material is not as polluting as plastic and FSC cardboard is often used, it is still an
unsustainable alternative, as it pollutes at the beginning and end of its useful life if it is
not 100% recycled and recyclable. The recyclability of brick packaging has also been
improved by eliminating the metal in between.

As part of this sustainability policy, it also has biodegradable trays in the sliced meat
section, which is another area historically dominated by plastic that is addressed by the
company's sustainability policy.

In another section of this website, we find that Consum spent 19,4 million euros on
R&D in 2020, 44% more than the previous year, although the main innovations carried
out were the digitalisation of the purchase receipt and the self-service boxes for small
purchases with cards, part of this budget was allocated to research into the yucca bags

it has on sale for transporting fruit in bulk.

Mercadona:

In December 2019 Greenpeace published the following article with the ranking at that

time according to the plastic footprint of different supermarkets operating in Spain.
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Figure 22. Ranking of supermarkets by plastic footprint

Puntuacién  Plan para Fomenta la Elimina otros Trabaja con
final sobre  Sliminar Fomenta los No fomenta las venta a granel plésticos deun  Transparente proveedores Fomenta
plisticosdeun  envases falsas Frutayverdura  en otros Elimina bolsas  solo uso (no sobre su huella  para eliminar emvases 100%
# Marca 10 solo uso (2025)  reutilizables soluciones agranel productos deunsolouso  envases) plastica plasticos reciclables
LI | EROSKI | 7.0 67 5,5 7.0 7.0 6.6 4,5 7.5 6,8 85 @
2 L{DL 7.0 5,8 6,0 58 5.9 6,6 20 @ 55 75 85 ®
3 Alampo 7.5 62 61 48 6,0 6,6 6,0 a9 50 7.5
4 ALDI 6.9 5,0 59 4,8 50 6.5 20 ® 49 75 85 e
5 ECoviefngtes 4,5 55 0e ce 5.5 6.5 ise 4,9 5,0 7.0
s Dia 4,0 30e 50 7.0 00 5,0 35 e 4,9 5,0 7.0
7 MERCADONA  Z 9 4,5 30 e 10e 3% e 10 ® 30 ® 35 e 4,9 6,0 7.0
.
8  Carrefour ( 5,0 55 a0 4,5 55 65 i5 e 00 e 00 e 70
RS

Source: Greenpeace

Mercadona was very badly affected by this comparative analysis with some of its
competitors, so we can think that this was one of the reasons why it started a

repositioning process to be recognised as a company committed to the environment.

From then on, the supermarket chain Mercadona publicly displays a series of very
ambitious plastic reduction policies framed in a programme called Strategy 6.25, which
is based on 6 actions to be carried out related to plastic packaging before 2025.
Information about its objectives and targets for packaging reduction can be found both

on its website and in its supermarkets.

The objectives of the 6.25 strategy are to reduce plastic by 25%, to make all plastic
packaging recyclable and to recycle all its plastic waste. To this end, the following six

actions are planned:

1- Eliminate single-use plastic bags, replacing them with compostable bags.

2- Eliminate single-use plastic disposable products, replacing them with reusable
products or products made from other materials.

3- Reduce the amount of plastic in packaging. This is being achieved by
eliminating plastic that does not add value to the product.

4- Make all packaging recyclables.

5- Recycle all plastic waste produced in their shops by incorporating recycling bins
for each type of waste in all their supermarkets.

6- Provide training and information on how to recycle at home, showing clearly on

all packaging in which container it should be deposited, as well as giving
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customers fridge magnets with information on where to deposit each type of

waste.

Mercadona, as well as Consum, has a section on its website where it publishes all the
company's news. In this section we can find a press release from November 2020,
when it started with the 6.25 Strategy. At that time, Mercadona invested more than 140
million euros to initiate the paradigm shift in all its establishments. This action
demonstrates the company's commitment, as other companies would have
implemented the changes very slowly, while Mercadona implemented them relatively

quickly thanks to this investment.

Masymas:

The Masymas company has historically been aware of society, especially those most in
need, as well as food waste, but this has not always been the case with regard to

environmental problems.

It was in 2019 that it initiated a series of actions to reduce its environmental impact,
including allowing customers to bring their own packaging to supermarkets to bring in
cut or bulk food, and the purchase of new shrink-wrapping machines that reduce the

plastic waste from packaging manufacture by 40%.

In addition to this, in 2020, Masymas eliminated its plastic bags from all fresh produce
sections, replacing them with biodegradable and biocompostable bags, and the

replacement of single-use plastic products with compostable ones.

Linverd:

The family barcelonian business, Linverd, encourages, through its website and its
social networks, its customers to lead a zero-waste lifestyle in their homes and when

they go shopping. Some of the proposals are:

- Carry their own reusable bags or eco-friendly baskets.
- Buy in boxes rather than bottles, as cardboard is more recyclable than plastic.
- Reuse the containers (usually glass) provided in the supermarket to store

leftovers or buy in bulk.
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As published in La Vanguardia, this supermarket's novelty is that it completely and
totally dispenses with plastics in all types of containers and packaging, which are

replaced by paper, glass or organic derivatives.

Another novelty offered by Linverd is the possibility of acquiring lettuces or edible
plants grown in situ in a vertical plantation within the shop itself, where the ideal
conditions of heat and humidity have been created for their growth, thus taking the

concept of "0-kilometre products" to the extreme.

The existence of this supermarket shows us that an environmentally friendly and
plastic-free food industry is possible if you firmly believe in it and if you work with all
your senses focused on this goal.

4.1.5. Packaging companies

In this section we will investigate different cases of companies and projects in which
innovative products and materials are being developed that can be applied in the world

of food packaging.

From the Cotec database we have obtained, from the report "Fact sheets of actors and
good practices of Circular Economy in Spain", a list of Spanish companies with
concrete ideas to promote and carry out an effective circular economy in different
sectors related to food, each one from their perspective as an involved agent. Some

examples of eco-innovations can be found below.

The ECOLAC project started in 2014 with the co-financing of the LIFE programme of
the European Union, which aims to prevent and reduce the environmental impact
associated with the manufacture of dairy products by favouring the Ecodesign of
foodstuffs through the design and use of software adapted to the peculiarities of the
sector. The result of this project was the development of a software tool for the
evaluation of environmental impacts based on the Life Cycle Assessment (LCA)
methodology. With the help of this new tool, a prototype of a new yoghurt using a

plastic with a smaller environmental footprint has been designed and produced.

The company Seijaenvases has also developed a new packaging design

characterised by the fact that it is made from PLA (polylactic acid) obtained from corn
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and other renewable organic crops. These containers, after a composting process,

decompose in 60 days.

The general objective of the Multibiosol project is to demonstrate that sustainability
and efficiency in agricultural practices can be achieved through the introduction of an
innovative, economically viable and fully biodegradable plastic that completely
eliminates waste. This product is initially intended to replace plastics in agriculture,
such as protective bags for fruit, although it could be an equally valid material for the

manufacture of packaging for fruit and other fresh food in supermarkets.

Examples such as the ones we have just seen show the key role of packaging
companies, which are often the suppliers of supermarket chains. These packaging
companies are responsible for most of the innovations in the sector, as consumers'

growing concern about plastic packaging is being passed on to them for innovation.

On the other hand, we have accessed the website of AINIA, a private non-profit
technology institute that functions as an outsourced R&D department for packaging

companies.

At this technological institute, they are looking for alternatives to conventional
packaging, which include more sustainable ones such as those made from recycled
materials, from renewable sources, or compostable. The challenge is to ensure that
these more sustainable packages maintain their barrier properties and other
functionalities that satisfy the needs of conservation, quality, safety and logistics
required in the food industry, as well as the practicality of use and waste management

demanded by the public.

AINIA shows, on its website, a technical guide to containers and packaging in which
different news of interest in the world of packaging are shown chronologically and
updated daily, among which we can find, for example, a news item from 22 April, which
tells us that Recon Polymers and Tetra Pak are exploring the possibilities of total
recycling of Brik materials. The two companies are looking at different uses for caps,
LDPE film and aluminium, which are now recycled as a single composite and could

have high-value applications.

Companies such as Cacaolat, Dulcesol or Calvo tuna are part of AINIA's network of

collaborators, which have achieved 100% recyclable packaging with 50% recycled
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plastic and biodegradable cardboard straws, packaging made from 100%
biodegradable polymers, and easy-tip packaging that reduces their environmental

impact by 35%, respectively.

Another benchmark company in the plastic packaging R&D sector is AIMPLAS, a
plastics technology institute located in Valencia, which serves more than 250 regular

users and more than 2.600 customers.

AIMPLAS has developed packaging design and development projects such as the GO-
OLIVA project, which aims to recover the stone from olives used to make olive oil so
that bioplastic containers can be made from this waste for the olive oil itself, which can
then be composted. In this way, the olive stone, which is approximately 15% of each
olive, is used to produce a 100% ecological and sustainable sub-product.

Another AIMPLAS project is BIO ADDITIVES, which is researching different
environmentally sustainable and food-safe additives. These additives are introduced
into the manufacturing process of bioplastics to give them antioxidant and antimicrobial
properties, and the resulting packaging can be composted at the end of its useful life.
Until now, biopolymers have been manufactured using the same additives as
conventional polymers (plastic) without taking into account their toxicity as they
become part of the environment, as plastic polymers are not compostable. Now, with
biopolymers, as they are compostable, we must take this into account, and, thanks to
these more sustainable additives, we are studying the possibility of making a compost

that is free of toxicity.

4.1.6. Waste treatment enterprises

First of all, we will begin this section by providing a brief explanation of the recycling
processes of the materials traditionally used for the manufacture of food packaging,
extracted from the UNED library, in order to better understand what these processes

consist of.

Plastic packaging: can be subjected to three different types of processes.

1- Mechanical recycling: this consists of cutting up the material and then introducing it
into an extruder-granulating machine to be moulded using traditional methods. It can

only be applied to thermoplastics and has two main problems. The first is that the
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plastic already used loses part of its properties, which means that it must be used in
the manufacture of other types of products with fewer requirements, and the second is

the difficulty in separating the different types of plastics.

2- Chemical recycling: this is used when the plastic is very degraded, or it is impossible
to isolate it from the mixture in which it is found. It is defined as the reversible reaction

of polymerisation towards the recovery of raw materials.
3- Energy recovery: this is a suitable treatment for highly degraded plastics. It is a
variant of incineration in which the energy associated with the combustion process is

recovered to generate energy.

Glass containers: they can be recycled without the material losing any of its properties.

Once collected, they are crushed into a coarse powder called calcine, which, when
subjected to high temperatures in a furnace, is melted and remoulded into bottles, jars,
pots, etc., which have exactly the same qualities as the objects from which they came.
The process saves a considerable amount of raw materials and energy.

Paper and cardboard packaging: this consists of the recovery of the cellulose fibres by

separation in agueous solutions to which surfactants are added in order to remove the

ink. The ink remains on the surface of the bath and can be easily separated.

Once the ink has been removed, the fibre suspension is dried on a flat surface to
recover the fibres. The fibres are then passed through rollers that flatten and compact

them, resulting in a sheet of recycled paper.

Therefore, as we can deduce, we must give priority to glass packaging, as it is the only

material with which we can achieve a full circular economy.

From the website of the Generalitat Valenciana we have extracted the following table
(Figure 23) from the report Packaging and Packaging Waste, in the Valencian
Community there are 5 plants for the selection and classification of light packaging,
which manage approximately 37,800 tonnes of light packaging per year, most of which

are managed by the company VAERSA, which we will discuss below.
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Figure 23. Selection plants for light packaging in the Valencia Community

Provincia  N°  Municipio Residuos Gestor Capacidad
(t/afio)
Elche RU Y Envases Consorcio porollo (_Sesnon'. 800
ligeros de los RU del Baix Vinalopd
Alicante 2
Benidorm Envases ligeros VAERSA 10.000
Castelléon 1 Castelldn Envases ligeros VAERSA 10.000
Alzira Envases ligeros VAERSA 7.000
Valencia 2
Picassent Envases ligeros VAERSA 10.000
Total 5 37.800

Source: Generalitat Valenciana

The VAERSA Group is the company licensed by the Generalitat Valenciana to be in
charge of selecting and classifying urban and recyclable waste in the Valencian
Community. This company is responsible for the management of urban waste, and the
separated waste (plastic, glass, paper and cardboard) is handed over to ECOEMBES

for treatment.

VAERSA currently has only one composting plant in the Valencian Community. This
plant is located in Villena, Alicante, and has an ecological garden of herbaceous and

woody products that is fertilised with the resulting compost.

At the selection and classification plants for light packaging, it is separated into the
following fractions: ferrous packaging, non-ferrous packaging, PET, HDPE, film, brick
and mixed plastics that cannot be separated. The mixing of plastics means that not all
plastic packaging can be recycled, so it will be material that goes directly out of the
production cycle.

From the Cotec database we have obtained, from the report "Technical files of actors
and good practices of Circular Economy in Spain" in which we found a list of Spanish
companies with eco-innovation ideas, the following DRRS project of different waste

fractions in isolated areas can also be found.

The CARTIF foundation has developed the LIFE PAVEtheWAySTE project, financed
by the European Union's LIFE programme, which proposes the implementation of a
series of points for the collection of different fractions of municipal waste, in which the

user is responsible for separating them correctly and is given a series of points for his
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or her waste that can be accumulated and exchanged for local services. In principle,
this project is aimed at rural areas and islands, as in these kiosks the waste goes
through a compaction process, so that the collection services have to travel to the area

a smaller number of times to empty it.

Furthermore, the AIMPLAS technology institute mentioned in the previous point is also

working on several projects related to waste management.

ESVANREC project for the recycling of biodegradable plastics. Initially, biodegradable
plastics (PPBB) were thought of as a single-use material that would decompose after
use and contribute to the circular economy, as their raw materials come from
renewable sources. However, with the attempt to eliminate the single-use concept, the
recovery and recycling of these plastics is now being seriously considered.

Another project entirely owned by AMIPLAS in this field is the RECICLAT project,
which has as its general objective the development of new environmentally sustainable
alternative technologies for the recycling of plastic materials based on chemical
recycling. The aim is to develop this technology as a solution to three current recycling
technologies, aiming to obtain from all of them chemical substances that can be used

in the chemical industry again.

4.1.7. Consumers

In this section we will look at the consumer's point of view on food packaging in
supermarkets. Consumers are the most important stakeholder, as the actions and
measures taken by companies and public bodies will be determined to a large extent

by public opinion and the consumption habits of the population.

According to a study by the Organisation of Consumers and Users (OCU) carried
out in June 2020, 56% of consumers would be willing to buy more sustainable plastic

packaging, although only 30% would pay more for it.
Furthermore, this study shows that 51% of Spanish survey respondents would prefer to

buy products without packaging, but if this is not possible, they would prefer materials

such as bhioplastic.
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Another relevant aspect of this study is where bioplastic packaging should be disposed
of. In this regard, 39% of those surveyed would prefer to do so in return machines that
allow a direct reward to the consumer (DRRS), compared to 35% who would opt to
throw it in the packaging container from which it would then be separated for specific
treatment, while 18% consider that it should be done in the organic container for

composting and only 8% in the rest container.

Another study carried out by the OCU in 2018 in different European countries gives the

following conclusions:

- Consumers are aware that 30% of the products in our shopping trolley do not
need packaging and 57% of them do not allow reuse. Even so, only 60% of
Spanish respondents avoid buying them only occasionally and 8% of them
always do so.

- Spanish consumers accurately separate packaging in 70% of cases, which, as

we saw earlier in this paper, is among the most advanced positions in Europe.

On the other hand, as we can read in several articles, for example in Eldiario.es?, a
large majority of the population would be in favour of the implementation of the DRRS.

In this particular article which shows data from a 2016 survey of one thousand people
in the Valencian capital, it is said that 95% of Valencian consumers would welcome the
implementation of this system, in which they would have to pay an extra 10 cents for
each container they buy, which they would get back when returning them in the return
machines. 80% of respondents said that they would personally contribute to this

initiative, while only 50% of respondents thought that all other citizens would contribute.

In addition, we find information on the issues of most concern to consumers in an
article in Foodretail?, which tells us that with COVID-19, consumer concern about food

safety has increased considerably, by 10% compared to a year earlier.

L https://www.eldiario.es/comunitat-valenciana/consumidores-sistema-retorno-envases-
consell 1 3708739.html

2 https://www.foodretail.es/shoppers/seguridad-alimentaria-preocupacion-consumidor-
estudio-tetra-pak 0 1493850616.html

50


https://www.eldiario.es/comunitat-valenciana/consumidores-sistema-retorno-envases-consell_1_3708739.html
https://www.eldiario.es/comunitat-valenciana/consumidores-sistema-retorno-envases-consell_1_3708739.html

According to this article showing the results of Tetra Pak's 2020 study, consumers are
currently in a dilemma between the importance of safe food and the sustainability of the
planet we live on. As we can see in the following figures (Figure 24 and 25), the
number of consumers concerned about the environment remains high, although it has
fallen by 14% in the last year, but the level of concern about food safety, although still
lower than that of the environment, has grown, as we said before, by 10% in the same

period.

Figure 24. Global Consumer Concerns 2020

COVID-19 (Coronavirus)

Environmental issues

Economic issues

Food safety and future food supplies

Fake news in politics and media

Other health-related issues (not COVID-19)

Migration of people

GCender inequality

Source: Tetra Pak Index 2020

Figure 25. Global Consumer Concerns 2019
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Source: Tetra Pak Index 2019



5. CONCLUSIONS

As we have seen throughout this analysis of the actors involved in the use of
packaging in the food industry, there are different options when planning a strategy to
establish a circular economy in this sector. Below, we are going to show the different
alternatives that we have extracted from the previous analysis and the different

recommendations that we would give at an individual level to tackle this problem.

First of all, recycling, as we know it, is not an effective alternative in the fight against
plastic waste and other non-degradable materials, since, as we have seen in this work,
its possibilities are very limited, and there is no possibility of recycling these materials
in an unlimited way, since this is only possible in the case of glass packaging.
Furthermore, although companies such as Ecoembes and other institutions try to make
us believe that in our country all types of packaging are recycled, as we have also seen
above, only part of the packaging is still recycled, leaving out of the material recovery
cycle a large part of the packaging that is most commercialised, so that recycling is no

longer a sustainable option in these cases.

For glass packaging, on the other hand, the current recycling mechanism is adequate,
as 100% of the material collected is reintroduced into the manufacture of new

packaging.

Although the recovery of glass packaging is, both in Spain and in Europe, much higher
than that of other types of material, we have seen that encouraging its return by means
of RDS is a very effective measure in different countries of the European Union, so we
could consider its implementation in our waste collection system as a recommendation

to national and regional governments.

Moreover, we believe that the implementation of the DRRS for plastic packaging could
encourage the purchase of plastic packaging and discourage the purchase of glass
packaging, which is why we do not believe that it is an adequate solution to solve the
problem of the lack of circularity in the food distribution sector, although we do believe
that it would be positive for reducing the amount of plastics that reach the natural
environment, so its implementation for packaging of products that do not have a glass

version could be a double ecological improvement.
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Another possible alternative to more polluting packaging is eco-design, which aims to
design sustainable products and services that minimise environmental impacts

throughout the product life cycle from design through production, use and disposal.

As we have seen previously in different examples of eco-design projects, this is
currently a line of research in which many resources are being allocated, both at public
and private level, as the possible solutions for each of the lines of research are very

diverse.

As we have seen in the examples extracted, most of the eco-innovations being worked
on are related to bioplastics and compostable materials. In this regard, it should be
made clear that not all bioplastics are biodegradable, so they cannot be composted
and end up in landfills again. These bioplastic materials are less polluting than
traditional plastics because of the way they are manufactured, but they are equally
polluting at the end of their useful life, so they are not a valid alternative to traditional
plastic packaging.

Although biodegradable bioplastics and other compostable materials are a real and
effective alternative to the linearity of packaging, their introduction in this and other
industries will not be useful if public administrations, from local councils to the national
government, do not provide incentives and create composting centres, which, as we
saw in the section on waste treatment, community composting is the most sustainable

and simplest option.

Nevertheless, even if we were to implement these measures from now on, there are
already many tons of plastic accumulated in landfills and natural spaces, so one line of
research that should be encouraged should be that of microorganisms capable of
degrading plastics, as this would be the only way to make the plastics manufactured up

to now disappear.

Although these microorganisms seem to be the solution to everything, if any of the
lines of research into this type of microorganisms were to become a reality we would
have an even greater dilemma, and that is that it could be the basis for the
perpetuation of linear economies, as with this technology plastic materials would be
manufactured constantly knowing that at the end of their useful life they do not harm

the environment, which would lead to their mass consumption.
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All these options for improving the sustainability of the food industry have one point in
common, and that is that none of them can be realised unless we change our mindset
and become more aware of the supply chain from research of new products to waste
management companies, giving more importance and taking into account how the

latter works in order to implement reverse logistics systems in the sector.
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