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Uvodni slovo $éfredaktora
Vazeni ¢tenari,

obvykle na tomto misté informuji o novinkdach
souvisejicich s timto ¢asopisem. Tentokrat Zadné nejsou.

Potom zde ¢asto zvu na symposium Vysledky vyzkumu a
vyvoje pro priimyslovou a komundlni ekologii ODPADOVE
FORUM, které se konava v ramci Tydne vyzkumu inovaci pro
praxi a Zivotni prostredi TVIP a jehoz je WASTE FORUM
odbornym i medialnim partnerem. Jeho letosni ro¢nik se
konal v zafi a prezentace prispévku, které na ném zaznély, i
texty k nim jsou vystaveny v archivu TVIPu ZDE. P¥isti, jiz 17.
ro¢nik se bude konat 17. — 19. 10. 2023. Pozvani najdete zase

ZDE.

Tentokrat vas ¢tenare chci predevsim upozornit na prispévek ,,Cesta, jak podpofit ekoinovace,
nova metodika ETV“na konci tohoto cisla, ktery pojednava o dalSim projektu CEMCu, vydavatele
tohoto ¢asopisu. Hodnoceni ekologickych pfinost novych produkti ¢i technologii evropskou
metodikou ETV je zatim ne piné docenénou sluzbou, ktera ma pomoci jejich autordm/vyrobcum
k uplatnéni na trhu. Jednim z divodi nepochybné je ¢asova i finanéni narocnost procesu. Pfitom
naklady nejsou dany odménou hodnotici certifikacni organizaci CEMC ETVCZ, ale naroénosti
zkousek spojenych s validnim ovérovanim deklarovanych parametrd.

V ¢em ale tato metodika jiZ dnes vyznamné pomaha reSitelim nékterych vyzkumnych projekt,
je to, Ze Technologickd agentura CR pozitivni vysledek prvni faze tohoto hodnoceni, tzv. rychlé
ovéreni, povazuje za ovéreni spravné fumkce resitelem vyvinuté metodiky. Pfitom naklady na
toto ovéreni nejsou vyznamné a patii mezi TA CR uznatelnymi néklady. To je sluzba, ktera by
mohla nékteré Ctenare zajimat, a proto se o tom zde zmirnuji.

S pozdravem
Ondrej Prochazka

Editorial

Dear readers,

I invite you well in advance to the Research and Innovation Week for Practice and the
Environment TVIP 2023, the 17th year of which will be held on October 17-19, 2023. The
languages of the meeting are Czech and Slovak. English speakers are also welcome, but
simultaneous translation is not provided.

In addition, | want to draw attention to the post "The way to support eco-innovation, the new ETV
methodology" at the end of this issue. The evaluation of the ecological benefits of new products
or technologies using the European ETV methodology is not yet a fully appreciated service,
which is supposed to help their authors/manufacturers to apply them on the market. At the same
time, CEMC ETVCZ is the only certification organization for this methodology in Central and
Eastern Europe and one of the few in the entire European Union.

Regards
Ondrej Prochazka
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Pro autory

WASTE FORUM je Casopis urCeny pro publikovani plvodnich védeckych praci souvisejicich
s primyslovou a komunalni ekologii. Tj. nejen z vyzkumu v oblasti odpadu a recyklace, jak by mohl
naznacCovat nazev Casopisu, ale i odpadnich vod, emisi, sanaci ekologickych zatézi atd. Vychazi pouze
v elektronické podobé a Cdisla jsou zvefejiiovana na volné pfistupnych internetovych strankach
www.WasteForum.cz.

Do redakce se pfispévky zasilaji v kompletné zalomené podobé se zabudovanymi obrazky
a tabulkami, tak zvané ,,printer-ready”. Pokyny k obsahovému c&lenéni a grafické upravé prispévku
spolu s pfimo pouzitelnou Sablonou grafické upravy ve WORDu jsou uvedeny na www-strankach
Casopisu v sekci Pro_autory. Ve snaze dale rozSifovat okruh moznych recenzentl zadame autory, aby
soucasné s prispévkem napsali tfi tipy na mozné recenzenty, samoziejmé z jinych pracovist nez je autor
Ci spoluautory. Je vzdy dobré mit rezervu.

Publika¢ni jazyk je Cestina, slovenstina a angli¢tina. Preferovana je angli¢tina a v tom pfipadé je
nezbytnou soucasti ¢lanku na konci nazev, kontakty a abstrakt v ¢eském &i slovenském jazyce, pficemz
rozsah souhrnu neni shora nijak omezen. Publikovany mohou byt pouze puvodni &lanky. Autor
vyplnénim a podepsanim Autorské deklarace prohlasuje, Ze se jedna o jeho vlastni praci, Zze ¢lanek
nebyl dfive jinde publikovan a Ze jej ani neposlal jinému vydavateli k uvefejnéni. Vice viz Publikaéni
etika. -

Vydavani C€asopisu neni nikym dotované. Proto, abychom pfijmové pokryli naklady spojené
s vydavanim Casopisu, vybirame publikaéni poplatek ve vysi 500 K& za kazdou stranku (bez DPH).
V pfipadé nepublikovani pfispévku v disledku negativniho vysledku recenzniho fizeni je tato astka
poloviéni.

Uzavérka nejblizsiho cisla casopisu WASTE FORUM je 8. ledna 2023, dalsi pak 8. dubna 2023.

For authors

WASTE FORUM is an open access electronic peer-reviewed journal that primarily publishes original
scientific papers related to industrial and municipal ecology. l.e. not only from research in the field of
waste and recycling, as the name of the journal might suggest, but also of waste water, emissions,
ecological remediation, etc. It is published only in electronic form and the issues are published on the
freely accessible website www.WasteForum.cz.

WASTE FORUM publishes papers in English, Czech or Slovak. Papers submitted for
publication must be the author's own work and may not have been previously published
elsewhere or sent to another publisher at the same time. He confirms this by filling in and signing
of the Author's Declaration. For more, see Publication Ethics.

Manuscripts for publication in the journal WASTE FORUM should be sent only in electronic form to
the e-mail address prochazka@cemc.cz. They must be fully formatted (i.e. printer-ready) in MS WORD.
Instructions for content division and graphic editing of papers, together with a directly usable pattern for
graphic editing in WORD, are provided on the magazine's website in the For authors section.The file
should have a name that begins with the surname of the first author or of the corresponding author.

The publication fee is CZK 500 for every new page.

All articles submitted for publication in WASTE FORUM undergo assessment by two independent
reviewers. The reviews are dispatched to authors anonymously, i.e. the names of the reviewers are not
disclosed to the authors. The paper, if it is of good quality and passes the review, is published no
later than 10 weeks after the editorial deadline.

All papers that was not subjected to a peer-review are labeled in a header of each page by the text
Komercéni prezentace / Commercial papers.

The deadline of the next issue is on January 8, 2023, more on April 8, 2023.
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Using unconsumed bakery products to produce
top-fermented beer

Alan DYMCHENKO, Milan GERSL, Tomas GREGOR, Josef LOS

Faculty of AgriSciences, Mendel University in Brno, Zemédélska 1, 613 00 Brno,
Czech Republic
e-mail: xdymchen@mendelu.cz, milan.gersl@mendelu.cz

Abstract

The present paper focuses on matters related to gastronomic waste management by circular
practices. Selected types of bakery returns were used as a substitution, i.e. a partial substitute for malt in
beer production, to reduce the amount of bakery waste while obtaining a beer with an unusual taste
profile. Eight batches of top-fermented Brown Ale and Porter were prepared with malt substitution
(ranging from 10% to 80%) and two control batches using malt only. Subsequently, analysis and sensory
evaluation of the prepared beers were carried out. The best rating was achieved by the sample in which
30% of malt was substituted with wheat-rye bread.

Keywords Food waste, bakery waste, beer, top-fermented beer, substitution with bread

1. Introduction

Worldwide, around 1.3 billion tonnes of food are wasted every year. The most common reasons are
e.g. the use of inappropriate production technology, improper storage or the use of unsuitable packaging
material *. There are also estimates that one-third of the food produced globally is not consumed 2. Food
waste leads to a loss of resources that are invested in the whole chain — such as energy and water, as
well as soil, fertilisers and other materials, or, more generally, everything that is used in the production,
transport and storage of food products. Over time, these facts can have various negative environmental
impacts, such as global climate change, soil acidification and water eutrophication ®. Equally clear are
the impacts in the economic sphere. This problem has been recognised by the United Nations in the
Sustainable Development Goals (2015). Specifically, the ‘sustainable consumption and production
patterns’ goal includes its sub-goal 12.3 which aims to halve food waste at the consumer and retail level
and reduce food losses in production and supply chains. Waste prevention is always a step that should
precede alternative uses such as material and energy recovery. A material that is wasted in one industry
can find a use as a raw material in another industry and thus cease to be waste. A specific and realistic
example involves the use of bakery returns as an additive in beer production.

Beer is one of the most widely used beverages on earth and also one of the oldest fermented
beverages * °. In 2003, global beer consumption exceeded 1.4 billion hl. ® its quantity increased to
1.91 billion hl in 2019 " 8. Beer is a fermented, slightly alcoholic, bitter-tasting beverage produced in
a brewery by fermenting grain mash. The basic raw materials for beer production are cereal malt, water,
hops and microorganisms — brewer's yeast. Malt is a grain germinated and dried under specific
technological conditions, prepared from barley in classic recipes, making this particular grain one of the
key raw materials in the brewing industry. In the 2020/2021 financial year, 159.74 million metric tons of
barley were produced worldwide " 8. Barley — more specifically barley malt — is the main ingredient in
beer production, which has a large environmental impact due to the loss of energy and water during
maturation and the production of carbon dioxide during transport to the point of use * °. For example, in
Australia, approximately 1,200 m* of water is consumed by each hectare of barley. Studies conducted by
(*Y showed that the production of beer from bakery returns has environmental savings in the global
warming category, which is the result of replacing malted barley with returned bread.
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They are ** conducted an assessment of food waste treatment options under six scenarios (landfilling,
incineration, composting, anaerobic digestion, animal feeding and donation) for five foods: bananas,
grilled chicken, salads, beef and bread. The results of the study showed that bread has the greatest
potential for reducing greenhouse gases.

In the past, especially during economic crises, various sugary and starchy malt substitutes were used
to reduce production costs. Today, we can use this to our advantage to reduce the amount of bakery
waste from gastronomy. At the same time, however, it is known that brewing beer, like baking bread, is
an ancient process. There are many theories about how the brewing of beer began, and what
ingredients were used for the process. Some historical sources suggest that beer was made from bread
at the beginning of the existence of the beverage and only later did malt start to be used. Due to the
yeast content of the bread, the fermentation process began *°. Also in some Slavic countries, there is an
ancient drink called kvas, which is made from bread, water and sugar, also with or without yeast. It is
necessary to distinguish what is termed kvas and what is termed beer. Kvas is a hon-alcoholic beverage
that has a different production technology than beer **.

Beer is one of the food commaodities in the production of which it is possible to effectively recycle
unused goods in the form of baked goods, more specifically bakery returns. The substitution of malt with
returned bread in the beer industry causes a reduction in the amount of discarded unused bread.

The objective of our approach was to replace malt with unconsumed bread. The research focused on
the sustainable use of bakery remnants through beer production technology to reduce food waste. The
work aimed to test the preparation of beer in a small university brewery using bread as a malt substitute.
Therefore, the usual technological procedure for beer production was followed. How the objective was
achieved and to what level of success the unconsumed bread was used were subject to evaluation
through the sensory properties of the beer, more specifically by comparing the taste characteristics of
a typical beer with those of a beer where part of the malt was replaced by bread during production.
Samples of top-fermented beers (Brown Ale and Porter) were prepared for this study as there are more
opportunities to mask undesirable tastes in this type of beer.

2. Raw materials and methods used

Three batches of Brown Ale, 4.5% alcohol (Figure 1), were prepared for pilot tests along with five
batches of Porter, 4.5% alcohol (Figure 2); the volume was 10 litres per batch.

2.1 Raw materials

Water from the water mains was used as brewing water; its quality complied with the parameters for
drinking water set out in Decree No. 252/2004 Coll. of the Czech Republic ™.

The main ingredients for the malt wort were a blend of malts Finest Pale Ale Maris Otter, Red Active
and Caramel Mahogany, Pale Ale, Roasted Chocolate Wheat and Brown malt (Figure 1 and 2).
Unconsumed bakery products involved wheat-rye bread of the Sumava type.
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FPAMO;

115 g; 7%
CM™; 250 g; 16%

FPAMO; 428 g;
DB; 468 g; 30% o

RA; 416 g; 27%

DB; 781 g; 50%

FPAMO; 896 g;
q . 279,
RA; 416 g; 27% 57%

CM; 250 g; 16% RA; 416 g; 27%

CM; 250 g; 16%

Figure 1: Bread to malt ratio (00:100, 30:70, 50:50; sample 1-3) for the production of Brown Ale.
Where FPAMO is Finest Pale Ale Maris Otter, RA is Red Active, CM is Caramel Mahogany and DB
is dry bread. That's a total of 1,562 g.

BM; 156 g;
RCW;  10%
78 g;
5%
DB; 468 g; 30% PA; 547 g; 35%

PA; 860 g; 55% DB; 781 g; 50%

PA; 1328 g; 85% BM; 156 g; 10%

RCW;
78g;
5% [:1\%H

156 g; 10%
S; 600 g; 28%

DB; 1328 g; 85% DB; 1328 g; 61%

Figure 2: Bread to malt ratio (00:100, 30:70, 50:50, 80:20, 80:20; sample 4-8) for the production of
Porter. Where PA is Pale Ale, RCW is Roasted Chocolate Wheat, BM is Brown Malt and S is
sugar. That's a total of 1,562 g.

The hop pellets used for hopping were Bramling Cross hops with 6.5% a-acid content and Chinook
hops with 13% a-acid content. Yeast type: top-fermenting, Safale S-04 brand. Safale S-04 yeast was
used for the production of top-fermentation beer because of its speed of fermentation, high
sedimentation rate and clearer final beer.
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2.2 Brewing procedure

The crushing was done after the malt and bread were added to the brewing water at the temperature
of 40 °C for 10 minutes. This was followed by mashing in an electric pot DOMO D0O42326PC where the
temperature was raised to 52 °C, with a 10 min delay; then raised to 62 °C with a 30 min delay and
finally raised to 72 °C with a 40 min delay. To verify saccharification, an iodine test was carried out and
after complete saccharification, the temperature was raised to 85 °C with a delay of 5 min. The wort was
filtered using a lautering vat. The subsequent wort boiling was conducted under boiling conditions for 70
minutes. After this process was finished, aromatic hops were added and the wort was left to stand for 20
minutes. During pumping into the fermentation vat, the wort was filtered through a fine-mesh strainer and
cooled down to 18 °C. Fermentation at 18 °C followed the addition of the yeast. After the main
fermentation stage, the beer was bottled with an addition of 3 g of glucose per litre to carbonate the beer.
The maturation stage was underway at 12 °C for 14 days.

2.3 Physical and sensory assessment

The methodology of the sensory analysis was performed according to CSN ISO 6658. The sensory
panel consisted of ten participants (2 females, 8 males, age range = 20 — 46 years). The beer tasting
stage took place in a tasting room at a temperature of 18 °C. The beer was cooled down to 7°C before
the tasting started. The quantity poured for the evaluation was 150 ml. The sample was poured into the
middle of a glass jar made of colourless clear glass. After the beer was poured into the glass, the basic
aroma was evaluated, and then after each sip, the other parameters were evaluated in turn. In the
process, participants were completing a sensory evaluation form, which was made according to Cufin
with minor modifications. According to *’, the quality of the head involves head stability, quantity,
adhesion, whiteness, creaminess and firmness. The quality of the head was assessed by measuring the
head stability in a 150 ml sample of beer, using a ruler and measuring the time for the head to disappear.
The beer colour tint was analysed by spectrophotometer at a wavelength of 450 nm. The results are
shown in SRM (Standard Reference Method; SRM = 12.7 x D x A,s), where D is the dilution factor
(D = 1 for undiluted samples, D = 2 for 1:1 dilution, etc.), Asso = absorbance of light at 450 nanometres in
a 1 cm cuvette). We examined alcohol content on the device for the automatic analysis of beer Funke
Gerber FermentoFlash.

3. Results and discussion

Since sample 7 was found to be contaminated with mildew after fermentation, the physical and
sensory parameters of this sample were not evaluated.

The results of the evaluation of the physical parameters of the beer and their values are given in
Figures 3 — 5. The results of sensory panel and chemical composition of the beer are shown in Figure 6 — 8.

B 00:100 B 30:70 B 50:50 P 00:100 P 30:70 P 50:50 P 80:20

Figure 3: Beer colour measurement results. SRM methodology. Where B is Brown Ale and
P is Porter
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Figure 4: Head stability measurement results.
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Figure 5: Alcohol and pH measurement values. We examined alcohol content on the device for
the automatic analysis of beer Funke Gerber FermentoFlash. The level of pH was determined
at 25 °C. B is Brown Ale and P is Porter.
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Figure 6: Sensory profile of Brown Ale. Where B 00:100 is 100 % of malt and B 30:70, B 50:50
with the use of bread
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Figure 7: Sensory profile of Porter. Where P 00:100 is 100 % of malt and P 30:70, P 50:50,
P 80:20 with the use of bread.
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Figure 8: Chemical composition measurement values. We used ICP-MS Agilent Technologies
7700 for Na evaluation and HPLC method for ClI- evaluation.

For the final Brown Ale, the colour was a bit darker than a typical Brown Ale, which was more likely
due to the mahogany caramel malt. We, therefore, recommend using mahogany malt in smaller
guantities.

For beers with bread as a substitute, the head is comparable to that of the purchased ones assessed
and is stable. For Brown Ale beers, the head height is larger than for Porter beers; this may be due to
the larger amount of hops used in Brown Ale 8.

For all the Porter beers, the head was a deep white colour, while the head of the Brown Ale was
slightly pinkish due to the addition of red and caramel mahogany malts. The head of both beers can be
described as creamy and stable enough.
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The bitter, astringent taste may indicate that polyphenol substances — oxidation products of bitter
substances — may be present in the beer.

Phenols affect the taste, aroma, colour and colloidal/head stability; they also reduce the shelf life of
beer. The main phenolic compounds are phenolic acids, tannins, flavones and flavonols *°. Phenols have
a variety of tastes and aromas: “stable”, “barnyard”, “horsey”, “leathery”, “smoky”, “spicy”, “clove”,
“medicinal” etc. ?°. Aroma-active esters are synthesized by yeast during fermentation. Esters add a fruity
taste to the beer. The amount of esters depends on the yeast species and the fermentation
temperature #. However, no unsuitable or disturbing tastes were found in any of the samples.

The slightly bitter to burnt taste of the beer comes from roasted malt or bread. Also, the large quantity
of roasted and brown malt caused the sharp taste of the coffee. In pilot trials, some of the resulting beers
showed increased viscosity and noticeable saltiness. We can see increased sodium chlorine values in
beers with bread (Figure 8). In Porter's 80:20 sample, the pH is significantly decreased. Porter (0:100)
had a lower pH than Brown Ale (0:100) due to the roasted malt used in Porter (Figure 5). The presence
of bread did not affect the alcohol content of the beer (Figure 5).

Samples of top-fermented beers (Brown Ale and Porter) were prepared for this study as there are
more opportunities to mask undesirable tastes in this type of beer. In previous studies %, we brewed
lager from the returned bread. The beer with a higher percentage of bread had a salty and diacetyl taste.
However, starting to use roasted and special malts has satisfactorily resolved this issue.

4. Conclusion

The study aimed to replace part of the barley malt with unconsumed bread in the preparation of beer.
Returned bakery products were used as a partial substitute for malt in the production of beer, which aims
to reduce the amount of bakery waste. Preparing top-fermented beer can mask the unusual taste of the
beer, which, for example, would not be desirable in a lager-type beer. Eight batches of top-fermented
Brown Ale and Porter were prepared with malt substitute levels from 10% to 80%, and two control
batches without the use of a substitute. Physical analysis and sensory evaluation of the prepared beers
were carried out. The best rating went to the beer with 30% malt substituted by bread, while the second
place went to two control samples of Brown Ale and Porter without the use of a substitute. Beers with
a large amount of bread, more specifically, those containing over 30%, were rated the worst. At the
same time, it is not advisable to replace the malt with more than 30% bread, so that the beverage
prepared also remains a beer beverage in terms of terminology. Compared to control samples without
the use of substitutes and commercial beers, the head of the beer with bread as the substitute was
comparably stable. The colour of the prepared Porter was consistent with the canonical Porter, while the
colour of the Brown Ale was slightly darker than the typical Brown Ale, which was more likely due to the
mahogany caramel malt.

Opportunities for direct recycling of bread are limited in the food industry, mainly due to the relatively
short shelf life of bread and hygiene requirements. The possibilities for the use of this raw material, as
well as the way it is collected, clearly vary from one country to another and cannot be generalised at
present. Yet the presence of pure and high-quality fermentable sugars, proteins and other nutrients
makes bread an ideal substrate from which to ferment new foods.
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Vyuziti pekarenskych vratku pfi pripravé svrchné kvaseného piva
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Abstrakt

Prace je zamérena na problematiku souvisejici s obéhovym hospodarstvim gastronomickych odpadu.
Viybrané druhy tzv. pekarenskych vratk( byly pouZity jako surogace, tedy ¢astecna nahrazka sladu pfi
vyrobé piva, a to s cilem snizit mnozstvi pekarenskych odpad( a soucasné ziskat pivo nevsedniho
chutového profilu. Bylo pripraveno osm Sarzi svrchné kvaseného piva typu Red Ale a Porter s nahrazkou
sladu v rozmezi od 10 do 80 %, a dvé srovnévaci SarZe pripravené pouze za pouZiti sladu. Nasledné
byly provedeny analyzy a senzorické hodnoceni pfipravenych piv. Nejlepsiho hodnoceni dosahl vzorek
se surogaci 30 % sladu pSeni¢nozitnym chlebem.

Keywords gastronomicky odpad, pekarenské vratky, svrchné kvasené pivo, surogace
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Abstract

The broad energy consumption together with the foreseen unavailability of low-cost fuels like natural
gas in the near future has increased the interest for alternative fuels of high efficiency. The attention has
recently shifted to the improvement of biogas quality and the generation of high purity biomethane. This
work tested the suitability of a coil filter initially developed for water cleaning to be used in biogas
upgrading and presents results of the performed experiments at various conditions. The filter was
composed of a membrane containing at the top a hydrophilic layer made of polyamide. The layer when
covered by a thin water film is transformed in a highly selective separator able to separate the water-
soluble components of biogas such as CO, and H,S from the non-soluble methane and produce
a biomethane stream of high purity. A gas stream containing up to 96 vol. % of CH4 was obtained under
specific conditions.

Keywords: biogas, upgrading, gas mixture, membrane separation, biomethane.

Introduction

The extended mining and overuse of fossil fuels like natural gas incurred a broad resource reduction
and concurrently induced negative effects on the environment. In addition to the resource abatement, the
current initiation of energy crisis necessitates an adaptation of measures in the energy market that will
provide self-sufficiency and energy security to the countries. In this context, the interest to partially
substitute the natural gas with alternative and similarly efficient fuels is growing with biogas and
biomethane being at the forefront.

In Europe, manufacture of biomethane commercially began a little earlier than ten years ago. In 2018,
the use of biomethane was highly broadened with the approval of the European directive concerning the
renewable energy sources (RED Il). Since then, the production of biomethane has been rising and this
trend is most likely to continue given the efforts for energy independency in Europe and elsewhere in the
near future. According to current estimates biomethane manufacture could secure 34 billion m*® of
renewable biomethane until 2030 representing about a 10% of the total gas demand in European union
at the same year'. The most important advantage of biomethane is related to the price of natural gas,
which currently averages around 80 €/MWh whereas the cost of biomethane approximately at
55 €/MWh'. Biomethane is a biofuel which produces significantly lower emissions than fossil fuels. It is
indicative that biomethane produced from wastes provides up to 90% emission savings expressed in
COgeq per m? of fuel compared to the emissions coming from the use of fossil fuels?.

According to the European biogas association, the biomethane producers in EU were estimated at
about 729 in the year 2020°. However, the current uncertainty surrounding the availability of fossil fuels
and the new legislation supporting novel energy sources are anticipated to further promote the
incorporation of biomethane into the energy balance. Align with the European statistics, in Czech
Republic biomethane is foreseen to substitute a 10 % of the current consumption of natural gas by 2030,
which represents a total replacement of the natural gas consumed for transportation in the country®.

A number of technologies are available for increasing the amount of methane and removing any
undesired impurities from a biogas stream. Membrane separation is considered to be an inexpensive
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and relatively rapid method for biogas cleaning characterized by high efficiency and low methane
losses®*. The gas resulting from such a separation contains more than 98 % of methane even without the
use of additional filtration as it is frequently required in more complicated purification setups®.

In this article, the efficiency of an experimental setup with a single-separation step was examined
using both a synthetic gas and real biogas. Separation of methane from carbon dioxide and the rest
gases contained in biogas was performed on a spiral-wound membrane module. The main advantage of
the method was a high separation efficiency even with the direct employment of raw biogas with its
containing moisture and impurities such as hydrogen sulphide in the separation step. In this case,
therefore,
it was not necessary to pretreat the biogas for the removal of moisture prior separation nor to include in
the process any additional secondary desulphurisation system.

Methodology and material
Synthetic gas and biogas

A binary synthetic mixture containing 50 vol% methane and 50 vol% carbon dioxide was initially
employed for the gas separation experiments. Raw and wet biogas that obtained from the 1 fermenter
of an agricultural biogas plant Pust&jov | (Zemspol Studénka a.s.) was used for a set of additional
experiments on methane purification in order to examine the effect of the secondary components and
impurities of biogas on the separation efficiency of membrane. The biogas was compressed into
a galvanized tank VHG100-11 with 100 L volume and maximum storage pressure of 10 bar using an oll
piston compressor (Glde 231/10/24).

Experimental setup for biogas upgrade

The laboratory setup was made of stainless steel (AISI 304, AISI 316 L, AISI 316 Ti) tubes with outer
and inner diameter of 6 and 3 mm, respectively and Swagelok-type valves and fittings. A schematic
diagram of the apparatus is shown in Figure 1. For many purification methods, the water contained in
biogas is required to be removed before separation to avoid potential complications®. The advantage of
the current setup is that allows the gas separation without the removal of water and gas impurities like
hydrogen sulfide.

The inlet gas passing through a system of controlling valves and pipes was introduced in the filter
tube from the bottom where a tank containing 1.2 L of water heated by an electric resistance heater at
90 °C was located. The pressure of the gas which was also the pressure applied to the module was
adjusted between 0.19 — 3.25 bar by a regulator. The saturated in water vapour gas was transferred
upwards to the filter module located immediately above the water container. A vacuum pump WELCH
ILMVAC Rotary Vane Pump P 6 Z - 101 Chemvac (97 L/min; 2 x 10 mbar) assisted the separation by
creating vacuum at the centre of the membrane. The vacuum pump was chemically resistant and
contained four stages (two membrane modules, two piston oil modules). A spiral-wound membrane filter
DUPONT DOW FILMTEC™ XLE-2521 industrially used for desalination of brackish waters was utilised
for biogas upgrade. Total area of the membrane was 1 m?. The filter consisted of two bags each made of
two membranes with the reverse sides glued together at the edges. Both bags were rolled into a cylinder
(approximate dimensions 440 x 50 mm) around a plastic tube with an internal diameter of 12 mm
containing small holes to allow for the passage of the gases penetrating the membrane. The stream
formed at this side of membrane is referred to as the permeate. The gas that passed the module on the
axial direction without penetrating the membrane is the biomethane stream (referred to as the retentate)
which in an ideal case would be almost exclusively composed of CH,. The flows of both permeate and
retentate were adjusted using needle valves and in all cases were set around similar values.

According to the operating principle of the membrane the saturated with water vapour inlet gas
approached the one end of the module and passed the layers of the coiled membrane. Due to the low
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temperature of the filter the vapours were condensed on the hydrophilic polyamide layer of membrane
and eventually its surface was covered by water. The bottom part of the module was exposed to an
operating temperature of 75 °C due to the existence of the heated water tank, however the temperature
at the upper part was constantly lower between 25 and 40 °C securing vapour condensation. Water was
recycled between the membrane and the tank following a continuous vaporization and condensation
process, whereas the water losses through the filter were minimal. In principle, the separation was
caused by the different solubility of gases in water "®. CO,, H,S, NH; and other soluble components
were expected to be dissolved in the condensed water, while methane only marginally. The pressure
gradient caused by the overpressure of the biogas at the inlet and the vacuum from the pump connected
at the outlet of the axially located perforated pipe (permeate side) were the driving forces assisting the
gas separation. The CO,, H,S, NH; and other soluble components including H, were expected to enter
the gas phase and be drained by the operation of the pump.

According to the experimental procedure inlet pressure was set to a desirable value and the system
was let for sufficient time to attain a steady state. The composition of permeate and retentate were
measured after the partial pressures of the two main gases were stabilized, i.e. the difference between two
consequent measurements was less than 2%. The time required to obtain a steady state in each test
depended on the applied pressure and flow conditions. Samples of biogas, retentate and permeate were
collected in 0.5 L bags made of fluorinated plastic. Before sampling each bag was evacuated with a pump
KNF 6 L/min. The gas composition was determined immediately after filling the bag using a portable
biogas analyser GEOTECH Biogas 5000. The accuracy of the measurements was further validated using
a gas chromatograph (BACS BRK MAG GC-TCD). The flow and total volume of the retentate and
permeate were determined by using two Ritter TG 05/PVC/PVC drum-type gas meters (1 — 60 L/h).
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Figure 1: Single-filter setup (a) image of the system, (b) detailed schematic diagram:

(1) Gas holder; (2) Pressure control valve; (3) Condensate collector; (4) Manometer; (5) Security valve
(inlet blocking); (6) Sampling valve; (7) Backflow prevention valve; (8) Filter vessel; (9) Retentate flow
control valve; (10) Retentate flow meter; (11) Permeate flow control valve; (12) Vacuum pump;
(13) Permeate flow meter; (14) Permeate sampling valve; (15) Retentate sampling valve;

(P) Permeate; (R) Retentate; (LS) Level sensor; (W,0) Water input/output; (Ty) Water temperature;
(Ts) Temperature at low-end of filter; (T;2) Temperature at upper-end of filter; (Ps) Pressure
at low-end of the filter; (HR) Heating resistance; (V) Vent; (WT) Water tank
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Display and acquisition of data were automatically performed by a custom-developed software based
on LOXONE. The software assisted also maintaining the set gas inlet pressure by controlling a switch
valve and the set water-tank temperature by switching between on and off an electric resistance heater.

Results and discussion

The results on membrane separation including the flow rate and the composition of inlet and retentate
streams are shown in Table 1. The partial pressure of methane in the retentate and the recovery
efficiency were used for the characterization of the separation performance of the filter. The recovery
efficiency was expressed as®:

L aaret
Qret PcH,

n=
d
Qfeed 'Péﬁi

where n is the recovery efficiency, Q. is the flow rate of the retentate, Qrq is the flow rate of the feed
feed

gas, and pg;’,i and pgy,~ are the partial pressures of methane in the retentate and feed gas, respectively.

Tests were conducted at relatively low pressures ranging between 0.19 — 3.25 bar. For the synthetic
gas mixture, a high amount of methane in retentate (95.6 — 96.6 vol.%) was observed at the low
pressures (0.19 — 0.68 bar) and low flow rates of retentate of 0.315 and 0.425 L-min™ tested. This
suggests that the proportion of methane was inversely proportional to the separation pressure and the
flow rate of retentate. However, this was not the case when the real biogas sample was used as inlet. In
this instance, an increase of pressure from 0.5 to 0.9 bar and a concurrent increase of retentate flow
from 0.156 to 0.250 L-min™ resulted in an increment of methane partial pressure in retentate from 93.8 to
94.2 vol.%. Nevertheless, further enhancement of pressure and flow rate did not accordingly increase
the methane in retentate, Table 1. For the synthetic gas mixture, pressures above 3 bar and flow rates of
retentate higher than 1.7 L-min™ made the separation inefficient limiting the methane proportion in
retentate at levels lower than 94 vol.%. On the other hand, very low pressures, even lower than 0.19
(results not shown here) provoked problems in system operation because the retentate flow was
diminished at a rather low level that could not have practical application whereas much of the methane
was lost in the permeate stream.

The recovery efficiency increased with the increment of pressure for the tests with the real biogas
sample, Table 1. A similar trend was also observed for the tests performed with the binary gas mixture of
50 vol.% CO, - 50 vol.% CHj,. In this case, the recovery efficiency increased from 47.9% at the pressure
of 0.19 bar and retentate flow of 0.315 L-min™ to 75.1% at the pressure of 3.25 bar and retentate flow of
2.043 L-min™". Nevertheless, the recovery efficiency was not in all cases proportional to the pressure. For
example, an efficiency of 75.1 % observed at the pressure of 3.25 bar and a higher one (76.4%) at the
lower separation pressure of 3.18 bar. This was probably attributable to the different flow rates of
retentate. In principle, the recovery efficiency is favoured by a low flow rate of retentate. In our case,
the flow rate was high (2.043 L'-min™) at the pressure of 3.25 bar and lower (1.717 L-min™) at the
pressure of 3.18 bar which likely explains the reduction of the recovery efficiency. However, the
interrelation of the two parameters was valid only for pressures higher than 3 bars and was not recurred
in any other circumstance where the recovery efficiency was not proportional to the pressure.
Consequently, the flow rate of retentate played a substantial role in the recovery of methane at
pressures higher than 3 bar, however in all other cases the pressure was the principal parameter
defining the recovery efficiency.
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Table 1: Gas separation results using synthetic gas and biogas. Experimental errors (%)
appear in parentheses

Recovery
Inlet Retentate efficiency
Pressure| Flow Composition Flow Composition
CHs | CO2 | 02 [N2| H2 | HeS CHis| CO, | 02 [N2| Ho | HeS
Bar |L-min™ vol% ppmv’ L-min* vol% ppmv’ %
Synthetic mixture
019 | 0980 | 500 | 500 0315 | 966 | 34
©0.001) | 0.005) | (0.250) |(0.250)] @0 |0 © O | (0.002) |©0.483)| 0017y | %0 |00 © 0 41.9
068 | 1102 | 500 | 50.0 0425 | 956 | 4.4
0.003) | (0.006) | (0.250) |(0.250)| 9O |0 © O | (0.002) |(0.478)| 0.022) | %0 |00 | © 0 58.1
116 | 1586 | 500 | 50.0 0677 | 949 | 51
(0.006) | (0.008) | (0.250) |(0.250)| 90 [0 © O | (0.003) |©0.475)| 0.026) | %0 |00 © 0 64.7
169 | 2586 | 500 | 50.0 1200 | 945 | 55
(0.008) | (0.013) | (0.250) |(0.250)] ©0 [00] O O | ©o06) |(0.473)| (0.028) | %0 | 00| © 0 /1.0
215 | 3.205 | 500 | 50.0 1533 | 944 | 56
©0.011) | 0016) | (0.250) |0.250)] OO |0 © O | (0.008) |(0.472)| 0.028) | %0 |00 | © 0 3.4
225 | 2529 | 500 | 50.0 1173 | 942 | 58
©0.011) | 0013) | (0.250) |(0.250)| 90 0| © O | (0.006) |(0.471)| 0.029) | ©0 |00 | O 0 0.7
269 | 3556 | 500 | 50.0 1725 | 941 | 59
0.013) | 0.018) | (0.250) |(0.250)| 90 |0 © O | (0.009) |©0.471)| 0.030) | %0 |00 © 0 4.4
273 | 2.843 | 500 | 50.0 1325 | 941 | 59
0.014) | (0.014) | (0.250) |(0.250)] @O [00] O 0 | ©007) |©0.471)| (0.030) | %0 | 00| O 0 71.0
318 | 3455 | 500 | 50.0 1717 | 939 | 61
©0.016) | 0017) | (0.250) |(0.250)| @0 |20 © O | (0.009) |©0.470)| 0.031) | %0 |00 O 0 6.4
325 | 4169 | 500 | 50.0 2043 | 938 | 62
©0.016) | (0.021) | (0.250) |(0.250)] @0 |20 © O | (0.010) |0.469)| 0.031) | %0 |00 | © 0 5.1
Raw biogas
050 | 0561 | 525 | 428 | 09 |, ] 600 | 55 | 0156 |938 | 13 | 09 [, ] 5 | 5 .
(0.003) | (0.003) | (0.263) |(0.214)|(0.001) |>* |(1.200)| 0.110)| (0.001) |(0.469)| (0.007) |(0.001)| 3* |(0.010)|(0.010) :
090 | 0823 | 525 | 428 | 09 | ]| 600 | 55 | 0250 |942 | 14 | 08 | 50| 10 | 10 e
(0.005) | (0.003) | (0.263) |(0.214)|(0.001)|3*{(1.200)| 0.110)| (0:001) |(0.471)| (0.007) |(0.001)| 3© |(0.020)|(0.020) :
133 | 0871 | 525 | 428 | 09 |, 600 | 55 | 0330 |931 | 15 | 10 || 75 | 10 o8
0.007) | (0.004) | (0.263) |(0.214)|(0.001)|3*{(1.200)| 0.110)| (0.002) |(0.466)| (0.008) |(0.001)| 38 |(0.150)|(0.020) :

*parts per million of volume

The tests performed with the real biogas mixture showed that although the proportion of H,S in the
raw biogas was relatively low (55 ppmv) compared to the typical values of raw agro-biogas (average
1000 ppmv)*™, it was further reduced in the retentate stream to values lower than 10 ppmv, Table 1.
Hence, it seems that H,S followed a route similar to that of the CO, passing through the water film
formed at the membrane surface and egressing the module as a component of the permeate. This
provided a purer retentate stream containing only traces of H,S. In addition to the separation of the two
main gases, therefore, the filter allowed for a further purification and desulphurization of methane. It is
interesting to note that those small shares of H,S were almost constant (5 — 10 ppmv) regardless of the
pressure (0.50 — 1.33 bar) and the retentate flow rate (0.156 — 0.330 L-min™). This indicates that H,S
presented a great potential to easily penetrate the membrane at the pressure and flow conditions
examined. This is not surprising, however, given that the H,S is characterized by a higher solubility in
water even than the CO,". In addition, the H, identified in the raw biogas at a concentration of 600 ppmv
was significantly separated from the methane presenting a share of only 75 ppmv in the retentate at the
highest pressure (1.33 bar) and flow rate (0.330 L-min™). In this case, however, both inlet pressure and
retentate flow appeared to have an effect on hydrogen separation since increment of those parameters
resulted in an increased residual hydrogen partial pressure in retentate.

The flow rates of the inlet gas as well as of the permeate and retentate streams are considered to be
vital for the determination of the efficiency of a membrane filter. In our case the flow rates were defined by
the pressure, i.e. any shift of pressure was accompanied by a corresponding change in the flow rates of all
system streams including inlet gas, permeate and retentate. The dependence of the flows on pressure is
presented in Figure 2. In all cases, flow rate gradually increased with increasing inlet pressure. For the inlet
gas stream the increment seems to be linear at low pressures from 0.19 — 1.16. Above this range, the
increase was also linear however was more intensive as expressed by a slightly higher slope of the
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trendline in Figure 2, whereas the flow rate values showed a greater dispersion around the linear trend.
The flow rate of the permeate and retentate enhanced more proportionally to the pressure.

m Inlet Retentate ® Permeate

4,5
4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5

0,0
0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5
Pressure [bar]

Flow rate [L/min]

Figure 2: Dependence of flow rates on pressure

The effect of the total pressure on the CO, and CH, partial pressures in the permeate stream for the
synthetic mixture is shown in Figure 3. It is evident that as the input pressure increased the permeate
enriched in CO,. In particular, the concentration of CO, increased from 65.3 vol.% at the lowest inlet
pressure of 0.19 bar to 80.1 and 79.2 vol.% at the pressures of 3.18 and 3.25 bar, respectively. This
increase suggests that the separation of CO, occurred on membrane was favoured by the high
pressures. It is interesting to mention that at the pressure of 3.18 bar the maximum concentration of CO,
of 80.1 vol.% was attained when the inlet concentration of CO, was at 50 vol.% (synthetic gas), which
constitutes a significant increase. The high recovery of CO, was comparable to the results of previous
studies on gas separation® reporting that an 83.1 vol.% of CO, concentration in the permeate stream can
be accomplished starting from a 40 vol.% of CO, in the feed gas of with the use of a hollow-fiber
membrane.

The increase in CO, partial pressure was followed by a decrease in the CH, proportion in the
permeate stream (Figure 3). The CH, found in permeate was considered as loss in the separation
process given that a number of moles of CH, in the permeate passed through the membrane layers
together with the water-soluble gases and were separated by the main CH,4 quantity recovered in the
retentate stream. The proportion of CH, in the permeate was at 34.7 vol.% at the lowest pressure of
0.19 bar whereas at the highest pressure of 3.25 bar it dropped at 20.8 vol.%. At the same time the flow
rates of all streams were increased with the total pressure (Figure 2). Membrane surface potentially
covered with a greater amount of water with the increment of inlet flow occurred at higher pressures and
this might constitute reason for the drop of CH,4 concentration in the permeate. In essence, excess of
water on the surface of module presumably incurred an increased thickness of the water film
surrounding the membrane, which in turn substantially altered the methane diffusion resistance limiting
the passage of the gas to the permeate stream. It can be concluded, therefore, that an increase in
pressure which first provoked an enhancement of all flow rates eventually resulted in a reduction of the
CH, losses in the permeate and therefore in a higher efficiency of the overall membrane system.
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Figure 3: Effect of pressure on the CO, and CH, content of permeate

Despite of the high recovery and the great proportions of methane in the retentate that obtained under
some of the applied conditions in many cases a significant amount of the gas passed through the
membrane and lost in the permeate stream. The separation efficiency of the filter is dependent on many
operational parameters such as the inlet gas pressure, capacity of the vacuum pump, water enrichment
temperature, filter temperature and retentate flow rate. All of these parameters can be optimized in such
a way that the methane proportion and recovery efficiency will remain high and at the same time the
methane losses will be minimized. Another option for the efficient recovery of those quantities could be
the implementation of a more complex setup where a second filtration module would be connected at the
permeate side of the filter. A purity in methane higher than even 98 vol.% could be attainable in this case
and the biomethane quality would potentially cover the requirements of the International and Czech
Republic norms (TPG 902 02) defining its use in the natural gas network.

Conclusions

A laboratory setup for upgrading biogas to biomethane using a water condensate covered spiral-
wound membrane was tested. The goal was to obtain an outlet stream containing more than 95 vol.% of
methane and minimal concentration of hydrogen sulfide while minimising the methane loses. High purity
biomethane was obtained at relatively low inlet pressures, whereas a relatively wide range of pressures
allows for production of biomethane of such a high quality that can be directly used in the natural gas
grid. Research efforts will be directed to experiments utilising more filtration modules in order to further
improve the quality of biomethane and minimize the methane losses.
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Cisténi bioplynu pomoci vodou nabobtnalé kompozitni polyamidové
membrany
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Souhrn

Rozsahla spotfeba energie spolu s predpokladanou nedostupnosti relativné levnych paliv, jako je
zemni plyn, zvySily zajem o alternativni paliva s vysokou ucinnosti. Pozornost se v posledni dobé
pfesunula na zlepSovani kvality bioplynu a vyrobu vysoce Cistého biomethanu. Tato prace testovala
vhodnost spiralové vinutého filtru, pavodné vyvinutého pro Cisténi vody, pro pouZiti pii zuSlechtovani
bioplynu a prezentuje vysledky experimentt provedenych za rdaznych podminek. Filtr byl sloZzen
z membrany obsahujici v horni &asti hydrofilni vrstvu tvofenou polyamidem. Vrstva pokryta tenkym
vodnim filmem je transformovana ve vysoce selektivni separator schopny oddélit ve vodé rozpustné
slozky bioplynu, jako je CO, a H,S, od nerozpustného methanu a vytvofit proud biomethanu vysoké
Cistoty. Za specifickych podminek byl ziskan proud plynu obsahujici az 96 obj. % CH,.

Kli¢ova slova: bioplyn, ¢isténi, upgrading, membranova separace, biomethan.
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Summary

The EU strategy for sustainable and circular textiles, published in March 2022, sets out the aim to
propose binding targets in preparation for the reuse and recycling of textile waste as a part of the
revision of EU legislation on waste planned for 2024. However, to set such specific targets for textile
reuse and recycling, including the subsequent scaling up of collection and recycling capacities, it is
necessary to know the amount of textile waste currently present in mixed municipal waste (MMW). This
article thus summarises the results of the analyses of 64 MMW samples performed in the Czech
Republic. The results show that textile waste amounted to 6.16% MMW in 2016—2021. To estimate the
total amount of textiles in MMW, the specific data between 2018 and 2020 was used (as these data are
unified between the Czech Statistical Office and the Ministry of the Environment). Based on the data for
this period, the total textile volume in MMW amounted to approx. 135,989 tons.

Therefore, the article summarises the current challenges for municipal textile waste management
following the EU strategy for sustainable and circular textiles published in March 2022 by the European
Commission, defines the data gap in the knowledge of the amount of textile waste in MMW in the Czech
Republic, and analyses the possible amount of textile waste in MMW. Although the results only
represent the Czech Republic, they can be a valuable input for accurate target setting and as a model for
similar analyses performed in other EU countries. Specifically, having data describing the current
presence of textile in MMW can form an important base for an evidence-based approach to the design
and creation of a network of textile waste collection containers and services prior to the 2025 deadline, in
order for it to reflect the existing amounts of household waste. The data can also be used to set targets
for textile waste collection, recycling and for reductions of the share of textile in MMW. At the same time,
the article indicates that the absence of such data is common, and points to the need for further detailed
research in this field.

Keywords: MMW — mixed municipal waste, textile waste, waste analysis, analysis of textile waste
samples in MMW, EU Strategy for sustainable textiles, methodology for analysis of textile waste

Introduction

Textile waste frequently ends up in municipal waste, where it creates countless environmental issues,
from the leakage of toxic substances into groundwater and soil through to greenhouse gas emissions
contributing to climate change, especially if dumpedl1. Currently, around 92 million tons of textile waste
are generated across the globe per year, out of which approximately 16 million tons originate from EU
countries; and with respect to increasing consumption and the low lifetime of products, this scenario
estimates its increase up to 148 million tons by 2030 2.

Regarding textile waste from consumers, which is referred to as municipal textile waste (i.e. all textile
waste except for that generated during the production process), the European Environment Agency3
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estimates that an average European disposes of approximately 11 kg of such waste per year, i.e. around
5.8 million tons in total. Every year in the EU, up to 2.1 million tons of consumer clothing and soft
furnishings are collected separately for recycling or selling on global reuse markets, which represents
approximately 38% of textiles launched to the EU market; however, it is supposed that the remaining
62% continue to form part of the mixed municipal waste (MMW) without any further use®. By
recalculating the 2018 data on waste production according to Eurostat and the number of inhabitants
according to the CSO, we learn that the Czech Republic was the seventh biggest producer of textile
waste in EU, with an average amount of 12.36 kg per person 5. According to other data on waste
production in EU countries, the Czech Republic was the country with the second highest production of
textiles going to landfill, with an average of 5.8 kg per inhabitant. Population information for each country
was obtained from the 2019 World Population Prospects Revision ’.

Recycling textile waste rather than disposing of it through MMW is associated with multiple benefits.
From an environmental perspective, an example is that producing a tonne of recycled polyester rather
than using primary raw materials could save approximately 80% of toxin release, 60% of energy use and
40% of CO, emissions 8, although currently such closed-loop recycling (with clothes being recycled into
new clothing) is only used in less for less than 1% of textile waste °. From an economic perspective, the
value embedded in the textile (such as the labour and raw materials) is lost when the material goes to
waste, meaning that the externalities are associated with a market failure. In a study from 2018, Staicu
and Pop estimate that over 500 000 000 USD are lost annually due to textile and clothing being
underutilised *.

In response to these issues, more and more emphasis in recent years has been placed on textile
waste in the European Union, which has also determined it as one of the priorities in the European
Green Deal. In 2020, the European Commission presented the circular Economy Action Plan (an
updated version of the original from 2015), which spells out the priority of the EU’s move towards closing
the material flow of textiles 7. Analyses of material flows, the goal of which is to collect data and
conceptualize them into a logical framework and visualisation, are necessary for knowing the possibilities
of increasing the degree of circularity in the textile industry. They are one of the basic prerequisites for
better monitoring of material flows used within the entire life cycle and for their understanding, for
example by key actors involved in policy-making **. In its Circular Economy Action Plan, the European
Commission also mentions the links to achieving carbon neutrality by reducing the difficulty of extracting
primary raw materials, increasing recycling, and extending lifecycles. The action plan imposes new rules
on individual member states aimed at achieving the above-mentioned goals. For example, according to
Article 11 (1) of the revised Directive (EU) 2018/851 of the European Parliament and of the Council of 30
May 2018 amending Directive 2008/98/EC on waste, published in the Official Journal of the EU on 14
June 2018, member states are obliged to introduce sorted textile collection starting from 1 January 2025 *2.
At the Czech level, this regulation builds on the approval of a new package of waste legislation taken in
December 2020. The main goal is to increase the sorting and recycling of waste, to reduce dumping, and
to transpose and fulfill the applicable EU legislation and waste targets. It already contains specific
proposals for tools, e.g. obligatory separate collection points for textiles from 2025. The Waste Act and
other stated legislation were bindingly adopted in 2020 and entered into force on 1 January 2021,

In March 2022, the EU confirmed its position with respect to closing the material flow of textiles and
supporting recycling in the EU Strategy for sustainable and circular textile. Besides criteria for eco-
design, preventing the destruction of unsold goods, or for solving the problem of microplastics,
a significant part of the strategy is devoted to the extended responsibility of the manufacturer and to
promoting the reuse and recycling of textile waste **. The key message within the context of this article is
represented by two types of requirements. Firstly, it is the emphasis on preventing waste generation by
preparing the separately collected textile waste from households and similar waste for reuse. This step
aims to reduce volumes of waste management types that are lower in the waste hierarchy (recycling,
energy use, and dumping). The second requirement is represented by the European Union’s plan to
monitor development in the generation, composition, and processing of textile waste. The Commission
also launched a specialised study aimed at proposing binding targets in preparation for the reuse and
recycling of textile waste as a part of the revision of EU legislation on waste planned for 2024.
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Czech legislation does not currently create any obligation to measure the volume of textile waste, and
at the same time, there are no legally established goals for its reduction®. In the Czech Republic there
are no comprehensive data based on which the required capacity for carrying out collection in
compliance with applicable legislation, both at the level of the Czech Republic and the EU, could be
predicted. From 2025, basic and already approved targets will include, for example, the introduction of
a system for separate collection of textile waste at the municipal level.

To set this system effectively, it is necessary to fill the data gap regarding the volumes and
composition of textile waste, since this information is not at the moment officially reported and analysed
in the Czech Republic. This work is therefore devoted to measuring the amount of textiles in MMW in
order to form a basis of information to enable the setting of targets in the Czech Republic. The focus of
the text is textile waste in MMW.

The most extensive research so far on a similar topic in the Czech context has been conducted by
Lucie Nenckova in her dissertation from 2017, looking at what happens to household textile waste in the
Czech Republic. While this was a significant contribution in terms of sketching the potential material
flows, the work highlighted the fact that specific data in the form of the amount of textile waste in MMW is
currently lacking. The author states that the most common choice (24% of respondents) for handling
unnecessary household textiles is a container for mixed municipal waste, several times a year. 21% of
respondents hand over textiles in special containers and 18% donate them to relatives. Other ways
were, for example, taking it to a cottage or handing it over to a collection yard. A minimum of
respondents used these routes (Nenckova, 2017). This article therefore aims to fill that gap *°.

The aim of this work is to present data on the content of textiles in MMW, acquired by performing 64
physical analyses of MMW samples carried out in the Czech Republic in 2016-2021. This share is
further recalculated to an amount in tons, which can provide better estimates of current textile amounts
in MMW. The aim is to provide a clearer picture of the amount of textiles for which it is planned to set
clear targets in accordance with the EU Strategy for Sustainable and Circular Textiles, both for reuse
and recycling. Today, many studies are based on significant estimates, and problems with the
robustness of these estimates may be based on gaps in data availability and reporting on both the input
and output sides, which need to be harmonised to achieve effective combined circular economy
monitoring *’. During the research of current MFA studies in the area of textile flows at the EU level, it
was confirmed that the most significant problem is the absence of data and non-aligned definitions of
individual processes 2.

Experimental part

Data presented in the results of this work have been gathered by performing 64 physical analyses of
MMW samples carried out in the Czech Republic in 2016—-2021. In total, around 33 tons of MMW were
analysed. Sampling was carried out using a non-probability method. These analyses were made based
on cooperation between the Institute of the Circular Economy (INCIEN) and municipalities and cities that
were interested in a more detailed analysis of MMW. Their aim was to identify the proportion of
respective components suitable for further sorting and recycling. These municipalities got involved in
these analyses for three reasons. The first was their involvement in test projects for the given
methodologies, for example in Prague where the first waste analyses were conducted. The second was
their participation in the project Municipalities on the Way to Less Waste, which was set up by the
organisations INCIEN and JRK Czech Republic. Its target included a waste analysis, education, and
a set of measures for improving the waste management. The third reason for their engagement was an
interest in finding out the composition of their own municipal waste, so as to optimise waste
management in municipalities.

Over the course of several years, a sample covering all districts in the Czech Republic was created.
The municipalities comprised several types of neighbourhood (e.g. flats or family houses) in various
sizes. A basic network for the collection of sorted waste was available in all areas. For the purpose of
CEMC ETVCZ - Metodika EU-ETV - cesta jak podpofit ekoinovace
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this work, a summary of these analyses is used as the only, sufficiently extensive research available for
the territory of the Czech Republic over such a long time series under the same methodology. Its added
value also lies in its temporal and spatial dispersion. Some of the basic assumptions that can affect the
analyses’ results include the intensity and availability of the textile collection network, the education of
the population about textile sorting opportunities, and the social standing of the population, etc.

The goal of the waste analyses was not only to ascertain the contents of the share of textiles, but also
to analyse its total composition based on the methodology for sampling and analysing the composition of
MMW?™. 22 subcategories of sampled waste from the MMW catalogue number 20 03 01 were sampled.

The complete list of sampled categories within the original sample. Textiles are just one category:
Paperboard + cardboard, printed material,

Beverage cartons,

transparent film, coloured film, PET white, PET coloured, other plastics, HDP hard plastics,
electronic waste,

gastro-waste,

textiles, footwear (in the results of physical analyses counted together in one category),
wood and chipboard,

construction waste,

glass,

infectious/non-infectious waste,

metals,

hazardous waste,

other non-combustible/mineral waste (soil, ash),

other municipal waste — unsortable fine part MMW 0—40 mm.

In certain areas, for example, several sub-categories were simplified and unified (e.g. the various
categories of plastic waste). However, this unification did not affect the data in this study since the textile
sampling was always consistent. When selecting the sampled amount, a sample containing a mixture of
MMW from collection containers situated in areas of apartment blocks or single-family homes was
always arranged with the collection company. Thus the samples represented various types of housing
within  municipalities. The selected municipalities were themselves keen to provide the most
representative waste sample, as these waste analyses formed the basis for subsequent important
investment decisions related to improving their waste collection systems. Whenever possible (availability
of their own equipment for collecting individual containers, available equipment operators), all individual
collection containers were gathered from as many different parts of the municipality (high- and mid-rise
estates, areas of single-family homes, various districts, etc.) to ensure samples were as representative
as possible. This sampling methodology was used for approximately two thirds of samples. The
remaining analyses were performed by tipping off control samples from a collection vehicle used for
collecting waste from the whole municipality or city.

In some cases, the analyses were carried out for apartment buildings and single-family homes
separately (due to the interest in defining differences in sorting across different types of housing). The
precise weight of the sample was ascertained either by deducting the reading from the weighbridge
before and after tipping off the waste sample from collection vehicles or, in the case of vehicles with their
own weighing system, based on readings from that scale. A check was performed after adding up the
sum of the weights of all individual samples. Sampling was carried out by trained INCIEN workers led by
one technical worker who supervised the process to ensure all analyses were identically conducted,
which made the measurement method consistent. Sorted components were subsequently stored in
plastic bags for better handling and precise weighing on a digital weighbridge with a load capacity up to
100 kg, Type 1732, produced by ISO.

When collecting textiles in MMW, textiles get wet — for example due to their contact with bio-waste
and other wet parts of the mixed waste — and so dirt and moisture collect on the textiles, which results in
higher sample weights. Thus the moisture content distorts the research results. Therefore, to calculate
the real weight, it is necessary to use a moisture coefficient for a wet MMW sample. For this purpose,
a search was conducted in the literature for papers working with moisture coefficients in analyses of
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MMW. The most similar analysis was carried out in Sweden. Here, different packaging materials were
evaluated, as was the amount of moisture captured by the components of MMW when mixed, for
example, with biological waste ?°. A similar procedure was used in a study of material flows in Finland #.
Unfortunately, no coefficient has been determined directly for textiles; therefore, the coefficient for
materials having the most similar properties (high absorbability, structure) was used. For the purposes of
this research, the coefficient for paperboard mixed with municipal waste containing 20-30% of bio-waste
was selected (which correlates with data regarding the bio-waste contents in MMW in the Czech
Republic). This coefficient is determined at 0.74 and the resulting data is recalculated using it.

Data from the Czech Statistical Office (CSQO) are used for the final recalculation of the percentage
share of textiles in MMW. In the past there were inconsistencies and double data collection between the
CSO and the Ministry of the Environment (ME), but the data were united in 2021. In the final volume of
MMW produced in the Czech Republic, both municipal waste and “waste similar to household waste”
(technically speaking commercial waste according to the Act on Waste) are represented. This change,
following which both data from household waste and that “similar” to it are included (this official term
refers to waste produced by companies), has resulted in compliance with the European Waste
Framework Directive (Directive 2008/98/EC of the European Parliament and of the Council of 19
November 2008). The data were reconciled and recalculated upon agreement back to 2017. To
recalculate data on the amount of textiles in MMW, CSO data for MMW under the catalogue number
200301 for 2017-2020 were used. The final recalculation of the percentage share comes from data
related to our own MMW analyses for 2016-2021 and from average MMW production in 2017 — 2020
according to CSO data (when finishing this article, data for 2021 were not yet available). When
calculating the percentage share of textiles in MMW, the result was rounded to two decimal places.

In the discussion, the results of own textile analyses are also compared with the only other available
data on MMW analyses focused on textiles, which were performed by the company EKO-KOM. In the
Czech Republic, no other comprehensive research devoted to measuring textile waste in MMW is
currently available. Only EKO-KOM'’s data for a period of two years is available (analyses are probably
still being carried out, but the data is not published). EKO-KOM, an authorised packaging company,
regularly analyses the composition of MMW produced by Czech households. Waste analyses in the
territory of the Czech Republic are carried out periodically every two years. Data is only available for
2016 and 2018. In 2016, 95 samples were analysed, and in 2018, 121 samples, from 16 different
locations in total. In recent years, the analyses are repeated at regular quarterly intervals with the aim of
capturing seasonal changes in consumer behaviour. However, other data are not yet publicly
available. Thus the publicly available data from the EKO-KOM analyses are currently useful, especially
for comparing the final results. Their analysis methodology (manual sorting of sub-samples with
a separated undersize fraction) is similar to the analysis performed by INCIEN used in this study.
A substantial difference, however, is in the way textiles are counted, since EKO-KOM states clothing and
soft furnishings only when their quality is good, which amplifies the trend towards sorting for further
material use. Soiled or otherwise damaged clothing, unidentifiable scraps, or otherwise degraded textiles
are not included %% ?**_ The analyses in this study, on the other hand, also contain unusable textiles
(which are estimated by the qualified supervisor of the waste analyses to be around 15% of the total
textile samples in individual analyses).

Results and discussion

The goal of the research was to ascertain the average share of textile waste in MMW produced in the
Czech Republic. The subject of further calculations were the results from 64 analyses. The following
table sets out the partial results, recalculations for the share of textiles in each, and the annual averages
for the amount of textiles in MMW in percentages.
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Table 1: Results of analyses on the share of textile waste in MMW.

Proportion
. Analysed Textile of.textlles
Analysis L in the
Municipality/town name amount volume
date (in kg) (in kg) analysed
9 9 sample
(in %)
2016 Lhenice 824.5 31 3.76%
2016 Lhenice 770.85 255 3.31%
2016 Trojanovice 663.75 40.1 6.04%
2016 Horni Sucha — Finnish lodges 58.3 2.5 4.29%
2016 Horni Sucha — block of flats 167.9 7.6 4.53%
2016 Prostfedni Becva 141.5 9 6.36%
Average representation of textiles 4.72%
in the sample for 2016
2017 Zivotice 427.7 32 7.48%
2017 Novy Ji€in 436.6 26 5.96%
2017 Unétice 480.9 31.6 6.57%
2017 ZEVQ (Waste-to-Energy Facility) — Municipal 833.82 61.92 7 43%
District Prague 13
2017 ZEVQ (Waste-to-Energy Facility) — Municipal 706.8 165 233%
District Prague 15
2017 ZEVQ (Waste-to-Energy Facility) — Municipal 959.9 435 4.53%
District Prague 13
2017 ZEVQ (Waste-to-Energy Facility) — Municipal 67098 40.8 6.08%
District Prague 13
2017 Jaroméfice 463.5 215 4.64%
2017 Harrachov 615.4 6.5 1.06%
Average representation of textiles 512%
in the sample for 2017
2018 Municipal District Prague 15 619.5 46.35 7.48%
2018 Municipal District Prague 15 672.3 29.1 4.33%
2018 Municipal District Prague 13 264.85 17.4 6.57%
2018 Municipal District Prague 15 562.8 20.7 3.68%
2018 Municipal District Prague 16 618.7 254 4.11%
2018 Municipal District Prague 15 614 48.1 7.83%
2018 Straskov - Vodochody 446.4 32.1 7.19%
2018 Police nad Metuji 332.7 39.7 11.93%
2018 Chocen 304.5 26 8.54%
2018 HruSovany 286.9 204 7.11%
Average representation of textiles 6.88%
in the sample for 2018
2019 Horni Jifetin 284.45 31.65 11.13%
2019 Vesela 394.2 15.9 4.03%
2019 %EVVO (Waste-to-Energy Facility) — Prague 622.8 36 5 78%
Stérboholy
2019 Ptibor 458.24 45.85 10.01%
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2019 Odolena Voda 365.97 21.15 5.78%
2019 Modfice 374.08 22.8 6.09%
2019 Druzec 463.49 53.06 11.45%
2019 Brnisté 402.8 36.5 9.06%
2019 Kovarska 370.1 18.2 4.92%
2019 Vele$in — mid- to high-rise housing estate 344.8 39.5 11.46%
2019 Vele$in — single-family homes 329.4 23 6.98%
2019 Ostretin 374 36.8 9.84%
2019 Bustéhrad 394.9 19.8 5.01%
2019 Zadvefice-Rakova 338.6 12.5 3.69%
2019 Ratibof 514.1 21.3 4.14%
2019 Lukov 372.6 14.3 3.84%
2019 Chyné — mid- to high-rise housing estate 299.5 8.8 2.94%
2019 Chyné — single-family homes 326.5 23.1 7.08%
2019 Libchavy 415.3 22.6 5.44%
2019 %EVVO (Waste-to-Energy Facility) — Prague 6095 42.6 6.99%
Stérboholy
2019 (Zsi\;_OrF(zvo\laste-to-Energy Facility) — Prague 616.1 274 4.45%
2019 Paskov 401.1 26.8 6.68%
Average representation of textiles 6.67%
in the sample for 2019
2020 Béla pod Bezdézem 522.35 19.4 3.71%
2020 Dolni Podluzi 514.2 22 4.28%
2020 Dolni Podluzi 496.4 51.4 10.35%
2020 Letohrad 488.65 54.2 11.09%
2020 Olesnice 480.1 13.3 2.77%
2020 Novy Ji¢in 412.95 37.3 9.03%
2020 PSAS — GASTRO (30.9.) 593.65 24.75 4.17%
2020 Veseli nad Luznici 381.55 17.7 4.64%
2020 PSAS — GASTRO (9.12)) 609.2 31.85 5.23%
Average representation of textiles 6.14%
in the sample for 2020
2021 Teplice 355.4 13.6 3.83%
2021 Kopfivnice — mid- to high-rise housing estate 396.7 18.65 4.70%
2021 Kopfivnice — single-family homes 407.9 19.2 4.71%
2021 Bilovec 467.15 32.05 6.86%
2021 Sedlec-Préice 460.8 18 3.91%
2021 Paskov — mid- to high-rise housing estate 300.15 15.95 5.31%
2021 Paskov — single-family homes 259.35 39.5 15.23%
2021 Rudolfov 470.55 45.35 9.64%
2021 Studena 420.5 55 1.31%
Average representation of textiles 6.16%

in the sample for 2021
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Data from the waste analyses were averaged and the final average share of textile waste in MMW
amounted to 6.16% in 2016 — 2021, with a standard deviation of 2.79%. Textile waste in MMW is most
often represented in the range of 3.37% to 8.95% (i.e. 6.16% + 2.79%). Table 2 shows the summarised
results of the main statistical indicators for the representation of textile waste in MMW. Most relevant for
further work and for estimating and generalising the total amount are the data between 2018 and 2021,
as these years represent unified statistics of ME and CSO. However, the calculation for 2016 — 2021
contains more measurements and uses more samples for the average percentage value; that is why
both versions are stated.

Table 2: Statistical analysis results

Indicator 2018 - 2021 2016 — 2021
average (arithmetic) 6.53% 6.16%
median 5.78% 5.78%
weighted average 6.34% 5.92%
standard deviation 2.93% 2.79%

It is necessary to take into account that this generalisation comes from a relatively limited sample
created using a non-probability method. Further, it is important to say that fluctuation is a characteristic
feature of the proportion of textile waste in MMW. Compared to other waste types, only a small amount
is formed continuously. This probably approximates to 1%, which can be seen in the analysis results with
the lowest textile share. In cases where there is a larger quantity of textiles, it is often apparent that there
is only one source, e.g. a household sorting its wardrobe. Since these activities are frequent and
therefore necessary to take into account if we want to accurately estimate the share of textiles in MMW,
it cannot be said that these one-time reasons constitute a distortion of the actual results of the analysis.
As a result of this characteristic, however, the correlation between the amount of analysed waste and the
amount of textiles is low. In practice it means that in some cases the amount of MMW is high, but the
sample does not contain waste from ‘wardrobe sorting’ and thus the amount is low, but sometimes even
the small MMW samples contain a high share of textile waste. Owing to the low correlation between the
amount of analysed MMW and the amount of the textile waste separated out of it, the weighted average
is thus a less relevant indicator.

Which means that in analyses of MMW, deviations in certain samples are apparent. The variance of the
measured quantity lies within the range 1.06 — 15.23%. In specific analyses containing deviations, the
assumed reasons for such deviations were stated by the leading technical worker supervising the research.

The average amount of MMW produced in the territory of the Czech Republic between 2018 and
2020 according to CSO data is 2,798,126.67 tons. The average share of textile waste for the same
period, i.e. 2018 — 2020 according to locations where analyses were made, is 6.56%, which converted to
tons is 183,557 t. However, this amount according to the methodological setting of the research is to be
recalculated using the selected coefficient 0.74 to deduct moisture *°. After deducting moisture, the final
amount of textile waste represented in MMW is 4.86%, i.e. 135,989 t when converted to tons.

In a basic comparison to check the relevance of the data, an analysis of the available data on the
share of textiles in MMW in other European countries was carried out. In Finland, a study from 2016
gives us an average share of textiles in MMW of 5.1 — 6.0% 2. In a follow-up Finnish study devoted to
modelling a comprehensive analysis of material flows based on six sorting studies, it was found that the
share of textile, footwear and bags formed 6.3% in MMW?, That share was further specified, and
according to expert estimation the textile share was only 5% *. In Denmark, a similar study from 2018
states a 2.9% textile share in small containers and 7.7% in containers for MMW in recycling centres®.

The similarity of these values with the values resulting from the analyses stated in this study indicates
that the results are in compliance with the textile share in municipal waste in other European countries.
However, to use this data to accurately and effectively set systems for handling textile waste, further
research regarding the material flows of textiles in the Czech Republic is necessary. This relates to the
previously mentioned issue of data uncertainties and differences among existing sources.
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Table 3: Conversion of the percentage share of textile waste in MMW to tons
Source: Author’s own work

Waste type / 2016 2017 2018 2019 2020 2021 Aggregated

production per year average (for

(in tons or 2018-2020)

percentage)

MMW production - - 2,806,203 2,783,234 2,804,943 - 2,798,126.67 t

volume according to
CSO data (in tons)

Textile share in 4.72% 5.12% 6.88% 6.67% 6.14% 6.16% 6.56%
MMW according to
INCIEN analyses
(wet sample)

Textile share in 3.49% 3.79% 5.09% 4.94% 4.54% 4.56% 4.86%
MMW according to
INCIEN analyses
(dry sample)

Total volume 140,938.73 | 137,374.86 | 135,955.58 135,989 t
(converted to dry 9t 4t 7t
sample)

Note: Only the years 2018 — 2020 were considered in calculating the final textile amount, i.e. when
harmonised data from CSO and ME were available and could therefore be taken as objective.
Conversions were also performed using results from this period.

For a comparison with results of these studies, we can look, for example, at information provided by
EKO-KOM for 2018 regarding the occurrence of respective groups in tons, converted from the total
amount of MMW reported by municipalities. Based on these analyses, the textile waste content in MMW
amounted to 2.1%, i.e. 43 thousand tons (+- 37) in a quantity conversion. For data from 2020, it is stated
that the textile share in MMW is 1.8% and the material occurrence is converted to 38 (+-51) thousand
tons. EKO-KOM also uses similar correction moisture coefficients. In its analyses of MMW from 2018, its
moisture estimation is approx. 20% of the weight for paper or plastic. However, for calculating the total
amount in tons, EKO-KOM uses the total amount of MMW directly reported by municipalities. This data
is not publicly available; therefore, only the data officially available from the ME is used for the purposes
of this study. For further work with this data, coordination and unification of the resulting values is
necessary.

The EKO-KOM analyses would indicate a lower textile share than our study — the EKO-KOM
percentage approaches the lower limit of the final representation from our analyses. However, it is
important to recall the difference in methodology that may explain part of this difference. EKO-KOM
considers only textiles in good condition, i.e. which can be reused, while analyses performed by INCIEN
also incorporated soiled or damaged clothes to ascertain the comprehensive, total representation of
textile waste in MMW, which on average constituted 6.16% in 2016 — 2021 (with a standard deviation of
2.79%, i.e. with a share mainly between 3.37% and 8.95%).

For more precise results it is necessary to follow up the research with further analyses, which would
make more data available and hence permit more advanced follow-up statistical work. Besides which,
a more precise moisture coefficient would support the accuracy of the final result. Research focusing
specifically on the amount of this figure for textiles is needed.

Conclusions

The basic assumption for fulfilling the mandatory textile collection measures is knowledge, as precise
as possible, of amount of textile waste in MMW, based on which it would be possible to determine
binding targets both for the collection of textiles for further use and for collection intended for recycling.
The main question of this research was to determine the share of textile waste in MMW. According to
physical analyses, it was determined that the total textile share, after deducting the corrective moisture
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coefficients of 0.74, is 4.86% on average, which is 135,989 tons for the reference period of 2018 — 2020
(i.e. when harmonised data on the total MMW production in the Czech Republic is available). After
deducting the qualified estimate of 15% for further non-usable textiles from the total textile amount in the
sample, the resulting amount is 4.13%. When converted to tons, the amount is approximately 115,563
tons of textiles. Although data for only 2018 — 2020 are used for the final calculation, in the results the
article’s authors publish all the data available for possible follow-up research that would examine another
time series. When using data from 2016, the average textile representation in MMW is 6.16%, with
a standard deviation of 2.79%, i.e. most frequently in the range of 3.37% to 8.95%.

The output of this article is the specific part of the material flows of textile waste not yet covered by
data which currently ends up in mixed municipal waste in the Czech Republic. However, a suitable
follow-up step is to conduct a comprehensive study of the material flows of textile waste (i.e. an MFA
study), for which this work may be a partial input. An analysis scheme for material flows that aims to
effectively visualise the actual flows of materials within the system is also a useful interpretive framework
for conceptualising this complex issue. Such analysis would be a significant base for both identifying
data gaps and policy discussions regarding setting suitable specific measures (legislative, economic,
etc.), which would contribute to the efficient collection, use, and return of materials back into circulation
in compliance with new European and national targets in the area of textile waste management.
Specifically, the results can be used in the further work of the authors, who are preparing a conceptual
framework for the MFA at the level of the Czech Republic and for other research teams, which include,
for example, the CEVOOH project (Centre for Environmental Research: Waste and Recycling
Management and Environmental Safety). The main goal of the project is to provide the Ministry of the
Environment with professional background in the area of waste and recycling management and
problematic material flows, including textile waste.

For greater accuracy of results, it would be necessary to extend the research by more locations, use
probability sampling methods, and ideally perform measurements repeatedly, which would prevent
deviations caused by e.g. random wardrobe sorting in households. However, such data must be
reflected in the results since similar cleaning activities in households are carried out frequently, and thus
constitute relevant and regular waste content. At the same time, it would be appropriate for such
research to distinguish between usable textiles and the textiles that remain which are too damaged or
soiled. Usable textiles are considered to be a material suitable for material utilisation at the level of textile
reuse, or material recycling (in the same or worse quality); disposal by energy use and landfilling is not
considered material utilisation. Reusable or recyclable textiles are considered textiles that are not
damaged or significantly soiled (by paint or cleaning products due to their use as a substitute for rags
and cloths for household cleaning, etc.). The ratio of damaged or significantly soiled textiles has not
been separately sampled on a regular basis in order to provide representative results for all analyses.
Nevertheless, based on a qualified estimate of the technical supervisor present at physical analyses, it
can be stated that approximately 15% of the textile share in the sample cannot be reused. For further
analyses or follow-up research, we recommend also recording this part of textile waste. However, this
consideration is included only as an incentive for utilising the results of this research if were to form the
basis for creating a textile collection network. The comment is made to highlight that not all textiles are
actually reusable and it is important to educate the population so that they are able to identify which
textiles to sort for further use and which to dispose of in MMW. Further research also requires
a correction coefficient, which in this study was determined based on data for another waste group. But
for greater accuracy, it is necessary to measure it specifically for textile waste.

The results of this study can help to scale up suitable financial support (e.g. within support subsidy
programmes), which will help to create a sufficient textile collection network and simultaneously show the
guantitatively non-negligible amount of materials which can be diverted from mixed waste and reused or
recycled. One of the issues related to data collection and setting total capacity is the fact that currently
there is no centralised system of textile collection available in the Czech Republic; collection is now
provided by various private companies and non-profit organisations/charities. The usual method of
collection is via separate textile containers, but part of the collection also takes place through take-back
by individual manufacturers. Therefore, it is difficult to accurately estimate current capacities.
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Data available from this research can help shape the discussion and create specific support
instruments to increase capacities for textile collection, which will be relevant especially in connection
with the upcoming changes responding to the newly published EU Strategy for Sustainable and Circular
Textiles. Specifically, having data describing the current presence of textile in MMW can form an
important base for an evidence-based approach to the design and creation of a network of textile waste
collection containers and services prior to the 2025 deadline, in order for it to reflect the existing amounts
of household waste. The data can also be used to set targets for textile waste collection, recycling and
for reductions of the share of textile in MMW.

The results will thus be important in helping to finalise policy regarding textile collection and other
waste components, together with setting specific quantified targets, both on the European and national
level. With respect to the high percentage of textiles in waste, it is obvious that it will be necessary to
focus attention on establishing an action plan which will include educating the population to motivate
collection, gradual capacity increase, testing the functionality of the collection network, and various
collection models, including data evaluation, e.g. for partial pilot projects. With respect to the applicable
legislation calling on textile collection to be provided from 2025, it is essential to introduce these steps as
soon as possible.
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Souhrn

Strategie EU pro udrzZitelny a cirkularni textil zvefejnéna v bfeznu roku 2022 vytycila cil navrhnout
zavazné cile pro pripravu k opétovnému pouZiti a recyklaci textilniho odpadu jako soucast revize
pravnich prfedpisti EU o odpadech planovaného na rok 2024. Pro nastaveni tak konkrétnich cilt
opétovného pouZiti a recyklace textilu, vcetné nasledného nadimenzovani sbérnych a recyklacnich
kapacit, je vSak nutné znat mnoZstvi textilniho odpadu dnes zastoupeného ve smésném komunalnim
odpadu (SKO). Tento &lanek proto sumarizuje vysledky rozbort 64 vzorki SKO realizovanych v CR.
Vysledky ukazuji, Ze textilni odpad tvofil mezii lety 2016 az 2021 6,16 % SKO. Pro odhad celkového
mnoZtsvi textilu v SKO pak byla vyuzita konkrétné data mezi lety 2018 a 2020 (jelikoZ se jedna o data
sjednocena mezi Ceskym statistickym Gfadem a Ministerstvem Zivotniho prostfedi). Dle téchto dat za
pro tyto roky celkové mnoZstvi textilu v SKO pohybovalo okolo 135 989 tun.

Clanek tedy shrnuje aktuéini vyzvy pro naklédani s komunalnim textilnim odpadem v névaznosti na
Strategii pro udrzitelny textil v EU vydanou v bfeznu 2022 Evropskou komisi, definuje datovou mezeru
ve znalostech mnoZstvi textilniho odpadu ve smésném komunéalnim odpadu v CR a analyzuje
potencialni mnoZstvi textilniho odpadu ve smésném komunalnim odpadu. Ackoliv vysledky reprezentuji
jen Ceskou republiku, mohou byt cennym vstupem pro presné nastaveni cili a vzorem pro obdobné
analyzy realizované na tzemi dalSich zemi EU. Konkrétné, udaje popisujici sou¢asnou pritomnost textilu
v SKO mohou byt dilezitym zakladem pro pristup zaloZzeny na dikazech k navrhu a vytvoreni sité
sbérnych kontejner( a sluzeb na textilni odpad pfed terminem v roce 2025, aby odrazely stavajici
mnoZstvi textilniho odpadu v SKO. Data Ize také pouZzit pro stanoveni cilt pro sbér textilniho odpadu,
recyklaci a pro snizovéni podilu textilu na SKO. Clének soucasné ukazuje na béznou praxi absence
téchto dat a poukazuje na nutnost dalsiho, podrobného vyzkumu v této oblasti.

Klicova slova: SKO — smésny komunalni odpad, textilni odpad, analyza odpadu, analyza vzorku
textilniho odpadu v SKO, Strategie EU pro udrzZitelné textilie, metodika analyzy textilniho odpadu
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Abstrakt

environmentalnich a etickych dopadu. V této souvislosti se stava Siroce diskutovanym tématem
udrzitelna moda. Stale vice odévnich firem transformuje své obchodni modely a posiluje své
dodavatelské fetézce za ucelem snizeni viivu moédniho primyslu na Zivotni prostredi a zlepSeni
socioekonomickych podminek ve vyrobé. Cirkularni ekonomika je cestou, ktera muze udrzitelnost tohoto
odvétvi vyznamné posilit. Zasadni je feSit udrzitelnost médni produkce ve vSech fazich Zivotniho cyklu
tzv. ,cradle to grave®: pfi ziskavani vstupnich surovin, vyrobé médnich produkta, nakupu a uziti moédni
produkce spotrebiteli az po vyuZiti na konci cyklu.

V priuzkumech (1 — 7/2021) zahrnutych do grantového projektu GAJU 121/2020/S byl analyzovan
postoj ceskych spotrebitelli k udrziteiné modé, konkrétné uUcastnik( diskusnich skupin zamérenych na
modu v online prostredi socialnich siti. Ty se stavaji v posledni dobé vyznamnym predmétem zajmu
fashion marketingu. Zaroven byl realizovan pruzkum u c&eskych modnich vyrobct sdruZenych
v platformé vyrobeno-u-nas.cz. Oba pruzkumy byly realizovany formou elektronického dotazovani
(CAWI). V prispévku je prezentovano vyhodnoceni zakladnich okruht otazek a zavéry shrnujici postoje
k udrzitelné/cirkularni mode.

Klicova slova: Modni pramysl, fast fashion, cirkularni a udrzitelna méda, marketing udrzitelné maody,
ekoznaceni, udrZitelna spotreba.

Uvod
Médni prumysl

Moda je nedilnou soucasti kazdodenniho Zivota a zaroven dllezitym odvétvim globalni ekonomiky.
Néktefi vnimaji odévy, obuv a maédni doplriky pouze jako funk&ni prostfedek, ale pro mnohé je méda
dilezitym vyjadfenim individuality. Soucasny systém vyroby, distribuce a pouzivani moédni produkce
funguje témér zcela linearné. Linearni ekonomicky model zanechava nevyuzité pfilezitosti, nizkou miru
vyuziti i recyklace, a navic vyviji tlak na zdroje, zne€istuje a degraduje Zivotni prostfedi. Na vyrobu je
pouzivano velké mnozstvi surovin a materiald z neobnovitelnych zdroji. Kazdy rok se jedna pfiblizné
0 100 milionG tun primarnich surovin®. Sériova vyroba s nizkymi néklady (Sasto pfesunuta do asijskych
destinaci) snizuje finalni ceny odévl, které podnécuji spotfebitele k impulzivnim nakuplm
a neudrzitelnému spotfebnimu chovani. To zahrnuje nadmérnou spotiebu, velmi kratkou dobu uzivani
a predéasnou likvidaci produktu®. Tato rychla méda - fast fashion - souvisi se zménou tradiéniho
obchodniho modelu v médnim primyslu. Fast fashion povzbuzuje spotiebitele k vétsim nakuplm odéva
nejenom nizkymi cenami, ale i narGstem po&tu novych kolekci za rok®. Fast fashion pfiméla spottebitele
vhimat odévy jako rychloobratkoveé zbozi, které si mohou koupit za nizkou cenu a po nékolika pouZitich
ho vyhodit*. Odhadem je vice nez polovina produkce rychlé médy zlikvidovana za dobu krat$i nez jeden
rok. Celosvétové vyuziti odévu, tedy primérny pocet obléknuti pfed likvidaci, se béhem patnacti let
snizilo o 36 %, v Ciné dokonce o 70 %. Hodnoty vyuZiti klesaji se zvy3ujicimi se pfijmy a naopak.
Né&které odévy jsou vyhozeny odhadem jiz po sedmi aZ deseti pouZitich™.

Lze pfedpokladat, Ze v dobé krize spotfebitelé omezi své nakupy, ale opak je pravdou. V pfipadé
koronavirové krize se dokonce zrodila moda jesté rychlejSi — tzv. ultra fast fashion. Typickymi zastupci
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jsou znacky Boohoo, Asos ¢i Missguided, které vyuzivaji socialni média nejen jako vhodné misto
k umisténi reklamy, ale pfedevSim ke zméné zpusobu, jakym pfemyslime o svém oble€eni. Znacky jiz
nesleduji médni trendy na pfehlidkovych molech, ale pomoci umélé inteligence identifikuji chovani na
socialnich sitich®. V poloviné 90. let bylo standardem rychlé médy vydani nové kolekce kazdych 6 tydnd,
dnes vyrobci ultra rychlé mody predstavuji az 1000 novych kusl odéva kazdy tyden.

Environmentalné-etické dopady médniho primysiu

Modni primysl je extrémné energeticky naro€ny, zneciStuje Zivotni prostfedi a produkuje velké
mnozstvi odpadu. Latky pouzivané k barveni a finalni Upravé textilnich vyrobkd zodpovidaji pfiblizné za
20 % celosvétového znedisténi vody. Pranim syntetickych material(l se kazdoro¢né do oceanu uvolfiuje
cca 0,5 milionu tun mikrovldkna, coz predstavuje 35 % primarnich mikroplastd uvolfiovanych do
Zivotniho prostfedi. Dle odhadil zodpovida maédni pramysl také za 10 % celosvétovych emisi uhliku®.
V obuvnickém pramyslu je situace stejné zavazna. Nejvét§im problémem je toxicky odpad z kozeluzen,
ktery obsahuje chrom, kyselinu sirovou, rtut, mangan apod. Ohrozuje jak zivotni prostiedi, tak
i pracovniky koZeluzen’.

Dalsim problémem je textilni odpad. Diky systému sériové vyroby je svét prehlcen nejen novymi
maodnimi produkty, ale také neprodanym zbozim. Odhaduje se, zZze neprodané odévy koncici na
skladkach predstavuji 5 — 10 % celé modni produkce. Nékteré nové odévy putuji na skladku pfimo
z tovarny z diivodu nedostateéné kvality’>. Z celosvétového objemu vyhozenych odé&vad je recyklovano
méné nez 1 %°.

V pfipadé fast fashion se také Casto jedna o produkci spojenou s neetickym zachazenim se
zaméstnanci. Lidé, ktefi vyrabi obleeni pro svétovy trh, pracuji v nebezpeéném a nehygienickém
prostfedi, a dostavaji velmi nizkou mzdu. Pfi vyrobé obleCeni dochazi velmi Casto k zavaznému
porusovani lidskych prav. Spatné pracovni podminky zaméstnancd moédniho primyslu nejsou jen
zélezZitosti vychodnich zemi, jako je Bangladés$ & Kambodza, ale jedna se o globalni problém?.

Udrzitelna a cirkularni moéda

Vzristajici povédomi o t&chto skuteénostech pfivadi do popredi trend udrzitelné médy?. Udrzitelnou
modu — slow fashion Ize vidét jako protipdl fast fashion. Jedna se o odévy, obuv a médni doplriky, které
jsou vyrabéné, prodavané a uzivané co nejudrzitelng&jSim zplsobem s ohledem na environmentalni a
socioekonomické aspekty. Vyjadfuje neustalé zlepSovani v8ech fazi ZzZivotniho cyklu s cilem
minimalizovat negativni dopady na Zzivotni prostfedi. Toho mize byt dosazeno zajiSténim efektivniho
a Setrného vyuzivani primarnich zdroju (vody, elektfiny, pidy apod.), vyuzivanim obnovitelnych zdroju
energie ¢i maximalizaci oprav, opétovnym pouzitim a recyklaci produktu. V ramci socioekonomickych
aspektl se jedna o snahu zlepSit sou€asné pracovni podminky pracovnik(l v celém dodavatelském
fetézci. Kromé ekologické a etické vyroby zahrnuje pojem také individualni zmény postoju a chovani
spotfebiteld smérem k udrzitelngjsi spotfebé&®.

MiZzeme se také setkat s pojmem cirkularni moda, ktery vznikl spojenim cirkularni ekonomiky
a udrzitelné mody. Podstatou cirkularni ekonomiky je efektivni a Casové co nejdelSi obéh vSech materialu
a produktd mezi jejich uzivateli. Omezuje vyuZiti primarnich surovin na minimum a soustfedi se na
obnovitelné zdroje a jejich efektivni vyuZiti pfi vyrobé i spotfebé. V celém cyklu je kladen dlraz na Setrnost
k Zivotnimu prostfedi. Na odpad je pohlizeno jako na cenny zdroj &i ,ziviny* vyuZitelné pro dalSi procesy.
Koncept cirkularni mody je zaloZzen na hlavnich principech obéhového hospodarstvi a udrzitelného rozvoje.
Tykéa se médniho pramyslu jako celku, zahrnuje tedy od&vy, obuv i médni doplfiky™.

Udrzitelna moéda a spotrebitelé

MuUzeme pozorovat narlst spotrebitelského povédomi o problematice udrzitelné maédy, zejména
u mladsi generace. AvSak je nutné poznamenat, Ze existuji pochybnosti o tom, zda mize byt termin
udrzitelny pouzit v kontextu moédniho primyslu, ktery je sam o sobé& spojen s rychlou spotfebou.
Rozdilné je také vnimani rozli¢nych typa udrzitelné moédy. Néktefi vyzdvihuji dulezitost ekologického
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zpusobu vyroby, zatimco jini podporuji spiSe médu z druhé ruky nebo zapljéovani a pronajmy oproti
nakupu novych maédnich produktd®. Pravé méda z druhé ruky neboli second hand zasadnim zpUsobem
pretvafi sou€asny maloobchodni trh. Prodej odvétvi second handu rostl v roce 2019 21krat rychleji nez
prodej nové vyprodukované moédy. Segment second handu ma vysoky potencial pretvofit médni pramysi
a dramaticky zménit dllezitost fast fashion. O¢ekavany narust fast fashion v pristim desetileti je pouhych
10 % oproti 185% ruastu mody z druhé ruky. Po dlouhou dobu byly odévy ze second handl povazovany
za nemoderni, znecisténé Ci jinak znehodnocené. Toto vnimani se vSak zménilo a zejména spotiebitelé
mladS§i generace pfisuzuji obnoSsené modé stejnou, ne-li vétSi hodnotu nez novym, nenoSenym
produktdm®?.

Spotrebitelim, ktefi se snazi chovat udrzitelné, maze v oblasti médy pomoci jednoduchy vypocet cost
per wear (CPW). Jedna se v podstaté o naklady za jedno obléknuti kusu odévu z Satniku. Podlehnuti
intenzivnim/impulsivnim nakupim se ¢asto ukazuje nejen jako neekologické, ale také neekonomické. To
miiZe byt padny argument i pro jedince, ktefi se udrzitelnosti ani ekologii pfi nakupu maédy nezabyvaji>.

Mnoho informaci zvySujicich povédomi spolenosti o negativnich dopadech médniho pramyslu
pfindsi iniciativa Fashion Revolution. Mj. kazdym rokem zvefejhuje Fashion Transparency Index, ve
kterém Fadi do Zzebficku 250 nejvétSich svétovych modnich znafek dle transparentnosti; hodnoti
mnozstvi zvefejiiovanych informaci o jejich socialni a environmentalni politice, postupech a dopadech.
Kampan upozorfiuje na fakt, Zze transparentnost se nerovna udrzitelnosti, nicméné bez ni nelze
udrzitelnosti dosahnout'. Cas straveny vyhledavanim informaci o udrzitelnych praktikdch moédnich
spole¢nosti mohou usetfit ratingové weby, jako je napfiklad Good on you. K hodnoceni firem vyuzivaji
oficialni reporty znacek a jejich matefskych spolecnosti, indexy publikované tfetimi stranami (napf.
Fashion Transparency Index), nezavislé certifikace, akreditace a standardy™.

Marketing udrziteIné moédy a online prostredi

Zajem verejnosti o transparentnost obchodnich praktik v médnim prdmyslu roste. Transparentnost
ceny i vyroby posiluje vérnost a davéru ke znacce. Pokud je cena vnimana jako spravedliva, projevi
spotrebitelé vétsi nakupni intence. Cim vice informaci spole¢nost zverfejiiuje o svém dodavatelském
fetézci, umisténi a pracovnich podminkach pracovnik(l, tim vétsi je pozitivni vliv na nakupni zaméry
spotrebiteld*.

Efektivni komunikace firemnich udrzitelnych iniciativ smérem ke spotfebitelim ziskava prvofady
vyznam pro vytvofeni pozitivnich vztahl mezi obéma stranami. Dle italského vyzkumu maji udrzitelné
aspekty (jako napf. pouziti recyklovanych material() vyznamny vliv na nakupni rozhodovani pouze u fast
fashion. Na druhou stranu nema komunikace udrzitelnosti téméf Zadny vliv v odvétvi luxusni mody.
Nicméneé i luxusni méda vyvolava u spotiebitelld asociaci udrzitelnosti, a to svymi vilastnostmi, jako je
kvalita, dlouha Zivotnost &i mistrné zpracovani®’.

Metod komunikace se zdkaznikem je mnoho a vétS§ina modnich znacek nyni vyuzZiva vice nez
jednoho kanalu. Ackoli je graficka reklama v tisténych médiich stale povazovana za dulezitou, roste
vyuziti digitalni reklamy a affiliate ¢i influencer marketingu. | tradi¢ni forma propagace, jakou jsou moédni
prehlidky, se pfizpUsobuje rychlosti vyvoje odvétvi a pfechazi ¢astecné Ci zcela do online prostredi.
Tento krok umozfiuje znadce oslovit mnohem vice spotrebitel®.

S rostoucim uzivanim internetu se stala jednou z nejvyraznéjSich inovaci 21. stoleti socialni média.
Podstatné zménila zplsob, jakym komunikujeme, spolupracujeme a tvofime. Zaroven predstavuji jeden
zaméfuje na mobilni aplikace, blogy, socialni sité typu Instagram Ci komunity zabyvajici se swapem
odévu, kterym socialni média nabizeji prostor pro sdileni informaci. Kromé toho, Ze jsou socialni sité
nastrojem propagace udrzitelnosti, umoznuji zapojeni uzivateld do ruznych souvisejicich debat. Od
udrzitelnych znaCek se ocekava, ze budou prostfednictvim socialnich médii prfedavat ekologické
informace Gastgji nez ostatni'®.
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Marketing udrzitelné moédy a ekoznaceni

S odliSenim udrzitelnych produktd souvisi rizné formy ekoznaceni. Ekoznaceni vyZaduje spotfebitel
a vyrobci na tento trend pozitivné reaguji. Otazkou zlstava, kdy se jedna o skuteény krok ke zlepSeni
stavu zivotniho prostfedi a kdy jde pouze o snahu zlepSit image znacky a zvysit prodej (greenwashing).
Nejenom pro spotiebitele, ale i pro celou spolecnost je zasadni davéryhodnost téchto znaceni.

Pro ovéfeni skute€né udrZitelnosti je nejjisté&jsSi cestou sledovani certifikaci na visatkach. Nejpfisnéjsi
textilni certifikaci zajiStujici bio pavod materialu i etické praktiky ve vyrobé je GOTS (Global Organic
Textile Standard). Casto pouZivana je také certifikace Oeko-Tex Standard 100, ktera ovéem zaruduje

pouze nepfitomnost Skodlivych chemikalii, nikoli etickou vyrobu. Fairtrade, Fair Wear ¢i WRAP naopak
zaruduji pravé etické podminky pracovnikt médniho priimysiu®®.

Vysledky (prizkumy zamérené na udrzitelnou médu)

Cilem prazkum( bylo zanalyzovat udrzitelnost/cirkularitu modni produkce z pohledu ¢eského spotiebitele
a vyrobce. Pro ucely analyz byl zvolen kvantitativni prizkum formou dotaznikového Setfeni v online prostredi.
Pomoci platformy Google Docs byly vytvofeny elektronické dotazniky obsahuijici uzaviené i oteviené otazky
rozdélené do sekci. K vyhodnoceni dat byly pouzity pfedevSim kontingenc¢ni tabulky v programu Microsoft
Office Excel, kinterpretaci dat grafické vystupy ve stejném programu. Byly vyuzity komparace
s realizovanymi prizkumy Fashion Research z let 2019 — 2020 a prazkum Smurfit Kappa z roku 2020.

A SPOTREBITELSKE PRUZKUMY

Dotaznik byl cilené Sifen na socialnich sitich, konkrétné v ramci skupin zamérfenych na modu, a to
v souvislosti s jizZ zminénou orientaci fashion marketingu na toto prostfedi. Dotazovani se zu€astnilo 499
respondent. Naprosta vétSina (94 %) byly Zeny, nejvétsi zastoupeni mély vékové skupiny 18 — 25
a 26 — 35 let (spole€né 75 %). Genderové a vékové rozlozeni respondentl koresponduje se strukturou
téchto specializovanych skupin. Identifikacni otazky se zabyvaly nejvySSim dosazenym vzdélanim,
ekonomickym statusem, prlimérnym Cistym mési¢nim pfijmem a velikosti sidla, ve kterém dotazovany
Zije. Dale byl v avodni &asti sledovan ,environmentalni® profil, abychom vnimaly respondenty také
s ohledem na jejich obecny pfistup k udrzitelné spotiebé.

Okruh otazek: ,,Environmentalni profil“ respondenta

Obrazek 1: Environmentalni profil respondenta (n= 499) (1-vyznamné realizuji, 5-nerealizuji)

Trdim odpad
Nakupuji ekologicky Setrné produkty -_
Nakupuji povze ket pottebns veci
Neptgtvémpotavinari |
Rozbité véci pravusiechévim oprwvi [
Suizai spottebu enerzic.
Vyuzivam sluzeb sdilené ekonomiky .-

0%  10%  20%  30%  40% 50% 60% 70%  80%  90%  100%
Zdroj: Vlastni zpracovani m1 m2 =3 m4 m5

Nepotiebné véci daruji

Snizuji spotfebu vody

NejCastéji respondenti realizuji tfidéni odpadu, darovani nepotfebnych véci, snazi se neplytvat
potravinami, naopak nejmensi podil ma nakup ekologicky Setrnych produkti a sdilena ekonomika. DalSi
nejCastéji uvadénou aktivitou je vyuzivani véci z druhé ruky, tedy jiz pouzitého zbozi ziskaného formou
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nakupu ¢i swapu. Respondenti také Kk udrzitelné spotieb& Ffadi vyuzivani vefejnych dopravnich
prostfedkl, stravovani pouze z rostlinnych zdroja, vyuzivani latkovych plen namisto jednorazovych,
sbirani odpadku v pfirodé, bezobalové a lokalni nakupovani, kompostovani, pouzivani netoxickeé
kosmetiky a také vyuzivaji své znalosti k osvété mezi prateli a znamymi. Na pfimy dotaz respondenti
celkové zhodnotili své chovani jako udrzitelné/spiSe udrzitelné (71 % respondentu).

Okruh otazek: Znalost pojmu a aspekty udrzitelné moédy

Byla sledovana znalost samotného pojmu udrZitelna moéda a predstavy o jeho konkrétnim obsahu.
VétSina respondentl (83 %) znala termin udrzitelna méda. Respondenti maji udrzitelnou médu spojenu
predevsSim s recyklanimi postupy (87 % respondentl), vyuzivanim pfirodnich materialt (68 %), etickym
a ekologickym péstovanim textilnich plodin (67 %), etickymi pracovnimi podminkami (64 %) a také
minimalismem (64 %). Ale zpravidla si jiz nespoji tento pojem s vysokou kvalitou zpracovani, a tim i delSi
zivotnosti produktu (32 %). Pficemz byly vyznamné rozdily v odpovédich mezi skupinou respondent,
ktera pojem udrzitelna méda znala, a skupinou, ktera se s timto pojmem setkala poprvé. U této skupiny
bylo vyznamné& mensi spojeni pojmu udrzitelna méda s etickymi aspekty &i vysokou kvalitou zpracovani
(rozdil mezi skupinami 36 a 30 % bodu).

Okruh otazek: Nakup udrzitelné médy
V této souvislosti byly zjistény tyto vysledky: 53 % respondentu jiz udrzitelnou médu nakupuje, 22 %
nakup zvazuje, 25 % nenakupuje a ani nakupy nezvazuje. Byl zpracovan socialné demograficky profil
respondentd, ktefi nakupuji/nenakupuiji udrzitelnou médu. Na né pak navazuji podrobné;jsi analyzy.
a. Respondenti, ktefi udrzitelnou médu nenakupuiji

Obrazek 2: Profil respondenta nenakupujiciho udrzitelnou médu

. = e Megsicni piijem Sidlo
Profil respondenta Vek Vzdélani Status (tis. K¢&) (tis. obyv.)
rje nakUpuje, 26 — 35 vysokoskolské zaméstnanec 10-20 > 100

udrzitelnou modu

Zdroj: Vlastni zpracovani
® Bariéry nakupu

NejCastéjSim divodem, pro¢ respondenti nenakupuji udrzitelnou médu, je vysoka cena. Tu vnima
jako zasadni pfekazku 49 % respondentd. Druhym nejCetné&jSim divodem je nedostatecny vybér (38 %),
nasleduje neznalost prodejnich mist (35 %), a také nepfemysleni nad touto problematikou (16 %).

Postoj k udrzitelné modé byl nasledné ovéfovan jesté formou souhlasu/nesouhlasu se 3 tvrzenimi:

1. ,Myslim, Ze médni primysl nezatéZuje Zivotni prostiedi natolik, aby mne to prfimélo k nakupu
udrzitelné mody."
Zaveér: Dotazovani maji povédomi o environmentalnich dopadech mdédniho prumysiu (83 %
respondentl s vyrokem nesouhlasi/spiSe nesouhlasi).

2. ,Propagaci udrzitelné mody vnimam pouze jako snahu firem upoutat pozornost spotrebitel.”
Zavér: Dotazovani propagaci udrzZitelné moédy duavéfuji (64 % respondentld s vyrokem
nesouhlasi/spiSe nesouhlasi); vidi v ni i jiny ucel nez pouhé upoutani pozornosti.

3. ,Kupoval/a bych odévy a doplriky z udrZitelnych zdroji, pokud by se cena vyrazné neliSila od
ostatnich.

Zavér: Dotazovani zde potvrdili svlj postoj k ceng, jako vyznamné bariéfe nakupu (s vyrokem zcela
souhlasi/spiSe souhlasi 89 % respondent).

Z pruzkumu vyplyva zajimavé zjisténi, ze néktefi spotfebitelé modu z druhé ruky (ndkupy v second
handu) nezahrnuji mezi formy nakupu udrzitelné médy.
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b. Respondenti, ktefi udrzitelnou médu nakupuji
Obrazek 3: Profil respondenta nakupujiciho udrzitelnou médu

. y L Mésicni pFijem Sidlo
Profil respondenta Vék Vzdélani Status _ ; )
(tis. KE&) (tis. obyv.)
vpakupUJe ) 18 — 25 | vysokoskolské student/ka 0-10 > 100
udrzitelnou médu

Zdroj: Vlastni zpracovani

® Intenzita nakupu/zastoupeni udrzitelné mody v Satniku

U respondentll zaujimaji produkty moédy z udrzitelnych zdroju (odévy, obuv a maédni doplriiky
z bio/pfirodnich/recyklovanych materiald €i puvodem ze second handu) nejCastéji vétsi cast (37 %
respondentl) i pfevazujici ¢ast (27 %) jejich Satniku.

Respondent s pievazujicim podilem udrzitelné mody v $atniku: student VS z véts§iho mésta (nad 100
tis. obyvatel), nakupuijici zpravidla v second handu.

® Nejcastéji nakupované polozky udrzitelné médy

NejCastéji jsou nakupovany udrzitelné odévy (98 % respondentl). Nasleduji tasky, kabelky a batohy
(24 %). Vyrazné mensi zastoupeni ma v nakupech udrzitelna obuv (15 %) a dalsi modni dopliky (13 %).
Situace koresponduje s dostupnosti na ¢eském trhu.

® Nejcastéjsi mista nakupu udrzitelné médy

NejCastéji jsou vyuzivany second handy (70 %). Polovina respondenti upfednostfiuje nakup pres
internet (52 %) a témér tfetina se za timto ucelem ucastni trhu s autorskou tvorbou (napf. Dyzajn market
v Praze) (30 %). Relativné nizkou oblibu v souvislosti s nakupem udrzitelné mody maji odévni fetézce
typu H&M ¢&i Zara (18 %) a modni butiky Ci ateliéry (9 %). Dale se vyskytovaly médni swapy (vymény)
a platforma Vinted, ktera slouzi k individualnim nakupim, prodeji, vyméné ¢&i darovani odévl, obuvi
i mddnich dopliikd z druhé ruky (df. forma second handu). Nejméné vyuzivanym mistem jsou odévni
sekce v supermarketech i hypermarketech (4 %).

® Cena udrziteIné moédy

59 % respondentt nakupujicich udrzitelnou moédu vnima jeji cenu jako pfiméfenou, 33 % naopak
povaZzuje cenu za vysokou. Pfiméfenou cenu uvadéli nakupuijici, ktefi second handy zahrnovali do mista
nakupu udrzitelné mody, vysokou cenu pak uvadéli respondenti, ktefi nakup v second handu pfimo do
nakupu udrzitelné mody nezahrnovali.

® Nabidka udrzitelné moédy

Nejvétsi ¢ast respondentd oznacila nabidku udrzitelné mody za malou (37 %) nebo za dostadujici
(36 %). Krajni hodnoty (pIné uspokojivd a zcela nedostateCna nabidka) mély pouze marginaini
zastoupeni. Vysledek i zde souvisi s ndhledem respondenta na zafazeni second handu do mist nakupu
udrzitelné médy (pokud zafazuje second handy, pak hodnoti nabidku jako pfiméfenou).

® Informace, které spotrebitele presvédc¢i o udrzitelnosti médniho produktu

Zarucené nejpresveédcCivéjsi (71 %) je logo certifikatu nezavislé treti strany (GOTS, Oeko-Tex apod.).
Nasleduje informace o obsahu recyklovanych materiall (45 %) a informace o etickych praktikach ve
vyrobé (43 %). Zaroven relativné velkému poctu dotazovanym staci i vagni slovni oznaceni typu 100%
prirodni (36 %) Ci zeleny symbol napf. stromu/listu (24 %), ktera mohou byt soucasti greenwashingovych
praktik a maji nizkou vypovidaci hodnotu o skute¢né udrzitelnosti produktu.
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® Preferované materialové slozeni

Dotazovani volili jednu skupinu preferovanych udrzitelnych materiald. Nej¢etnéjsi odpovédi byly
pfirodni materialy (49 %) a poté sestupné recyklované (20 %), fairtradové (14 %), bio/organické (9 %)
a veganské (5 %) materialy.

® Modni znacky spojené s udrzitelnou médou

V oteviené otazce byli respondenti vyzvani k uvedeni jedné médni znacky, ktera se jim jako prvni
vybavi v souvislosti s udrzitelnou mdédou. Z Eeskych médnich znalek byla nejCastéji uvadéna Reparada
(ru¢né Sita damska moda inspirovana vintage stfihy) a Bohempia (konopné tenisky), dale napf. Vasky
(boty z pravé klze) &i Odivi (damska udrzitelna méda od navrharky lvy Burketové). Nékteré odpoveédi
obsahovaly misto konkrétni znacky online platformy umoznujici ndkup vice moédnich znacek udrzitelné
mody na jednom misté (napf. NILA, EtikButik &i Greenbutik). Zahraniéni znacky uvedené respondenty
byly dohledany na ratingovém webu Good on you. Primérna hodnota znacek, které respondenti uvedli
ve svych odpovédich (a bylo je mozné dohledat na webu Good on you) dosahla urovné 3,48 z5
(5 — nejlepsi hodnoceni). Tj. u€astnici prizkumu si s udrzitelnou médou spojuji pfevazné pozitivné
hodnocené znacky.

Okruh otazek: Udrzitelnost spotrebniho chovani v souvislosti s médou

® Impulsivni nakupy

Byl zjiStovan postoj k tvrzeni: "Nové odévy, obuv a dopliiky nakupuji planované, pouze pokud je
opravdu potirebuji".

Respondenti nakupuji médni produkci pfevazné planovité/spise planovité (81 % respondentd). 15 %
dotazanych nakupuje odévy, obuv a maédni dopliiky, aniz by je skutecné potfebovali. 4 % uskute€nuji
Cisté impulzivni nakupy. Vysledky této otazky ukazuji na udrzZitelné chovani vice nez tfi Ctvrtin
respondent(.

vzdélanim.
® Nakladani s jiz nepotrebnymi modnimi produkty

NejCastéji se dotazovani nepotifebnych produktl zbavuji viozenim do textilniho kontejneru (78 %),
darovanim c¢lendm rodiny ¢&i pfatelim (70 %) nebo prodejem v ramci bazarl (52 %). Znacna Cast
respondentl daruje pouzité zbozi na charitu (44 %). Prodej pouzitého zbozi je oblibenéjSi nez vyména
(swap), kterou vyuziva pouze C&tvrtina respondentd. Velmi zadouci upcyklaci voli 17 % dotazanych,
oproti tomu 8 % neda pouzitym produktim Sanci na druhy Zivot a vyhodi je do smésného odpadu.
Nejmensi ¢ast respondentu voli vyuziti recyklaCniho boxu médniho Fetézce, ktery nabizi vyménu napf.
za slevu na dalsi nakup.

@ Greenwashing

Termin ,greenwashing® nikdy nezaznamenala téméf polovina respondentl (47 %) a zhruba pétina
neznala jeho vyznam (22 %). Pouze 17 % respondentd pojem znala, v€etné jeho vyznamu, a navic méla
s greenwashingovymi praktikami i osobni zkuSenost.

® Hodnoceni soucasného stavu a vyhled do budoucna (z pohledu udrzitelné médy)

Respondenti vidi aktudlni nabidku udrzitelné médy v Ceské republice jako horsilvyznamné horsi ve
srovnani s ostatnimi ¢lenskymi staty EU. Poptavka se dle respondentl bude postupné zvySovat (77 %),
stejny pohled maji i na nabidku udrzitelné moédy (72 % respondentl predpoklada rust v oblasti nabidky
udrzitelné maédy).
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Shrnuti vysledku

Z vysledkl dotazovani mezi spotiebiteli vyplyva, Ze respondenti ramcové znaji pojem udrzitelna
moda. Udrzitelnost spojuji zejména s pouzitim pfirodnich material(, s vétSim odstupem nasleduiji
recyklované a fairtradové suroviny. Respondentim ale chybi znalost nékterych aspektl udrzitelné médy
jako je napf. vysoka kvalita zpracovani a respektovani etickych zasad. Pro plné docenéni udrzitelnosti
v oblasti mody je potfeba ,pracovat® na zvySovani povédomi spotfebitell o vSech souvislostech. Ackoli
v souCasné dobé témér polovina dotazovanych udrzitelnou moédu nenakupuje, jsou si védomi
negativnich environmentalnich dopadld mdédniho primyslu. Bariérou nakupu jsou pfedevSim vysoka
cena a nedostacujici nabidka tohoto zbozi na trhu. Ti, ktefi udrzitelnou médu nakupuiji, nejcastéji pofizuji
udrzitelné oble€eni v second handech, nové produkty pak nakupuji zejména v e-shopech, na trzich
s autorskou modou a v mdodnich buticich/ateliérech. Cenu udrzitelné médy vnimaji zpravidla jako
pfiméfenou az vysokou (zalezi na tom, zda zafazuji second handy do mist nakupu udrZitelné maody).
Popularitu postupné ziskava také swapovani. Obuv ¢i modni dopliiky z udrzitelnych zdroju maji mezi
nakupovanymi produkty velmi malé zastoupeni. O skute¢né udrzitelnosti vyrobku respondenty presvédci
nejvice logo certifikace nezavislou tfeti stranou (napf. GOST). Znalost pojmu greenwashing uvedlo
pouze 31 % dotazovanych. Ceskému spotfebiteli by prospéla vétsi osvéta ohledné greenwashingovych
praktik, diky neznalosti je velmi zranitelny vi¢i negativnim marketingovym praktikam v této oblasti.
Pozitivné Ize hodnotit skuteénost, Ze spotfebitelé v Cesku nepodléhaji vyznamné impulsivnim nakuptm
a chovaji se odpovédné i v oblasti nakladani s odloZzenymi produkty. Voli udrziteln&jsi alternativy jako
napf. odkladani do textilnihno kontejneru, darovani ¢i bazarovy prodej. Ve smésném odpadu konCi
minimalni objem odloZzenych véci. Zadouci je naopak posileni upcyklace. Respondenti hodnoti
sougasnou situaci v Cesku jako vyznamné hor$i ve srovnani s ostatnimi zemémi EU. O&ekavani do
budoucnosti jsou vSak pozitivni, vétSina respondentl oekava narust nabidky i poptavky v oblasti
udrzitelné mody.

Vybrané komparovatelné otazky (oblast ceny a nabidky udrzitelné médy) byly uvedeny do souvislosti
s vyzkumem Fashion Research z roku 2019 a 2020. Tyto vyzkumy potvrdily df. stejny podil respondentt
nakupujicich udrzitelnou modu, snahu C&eskych spotfebitelll o alternativni vyuziti vyfazeného
a poskozeného obleceni, i rozsah impulsivnich nakupl. Rozdily v odpovédich byly minimalni. Oproti
spotiebitelskému prizkumu spole€nosti Smurfit Kappa (2020) oznadili ¢esti respondenti v tomto
prizkumu cenu jako vyznamnégjSi bariéru nakupu udrzitelné mody. NedostateCna nabidka pak
dosahovala v obou prizkumech obdobnych hodnot.

B PRUZKUMY U CESKYCH MODNICH PRODUCENTU

Internetového prizkumu se ucastnilo celkem 32 €eskych vyrobcd médy (www.vyrobeno-u-nas.cz ).
V 21 pfipadech se jednalo o vyrobu odévd, v 9 o vyrobu mdédnich doplfkd a ve 4 pfipadech o vyrobu
obuvi. Prizkum byl realizovan formou e-dotazniku.

NaplInéni cirkularnich principu

Podstata konceptu cirkularni a udrzitelné mdédy (z pohledu vyrobce) je spojena s nasledujicimi
kliCovymi zasadami:

v’ vytvaret navrh se zadmérem pro dlouhy Zzivot vyrobku, pro efektivni vyuzivani zdroji, pro
biologickou rozlozitelnost vyrobku, pro recyklovatelnost vyrobku;

v vybirat zdroje a vyrabét lokalné, bez pouziti toxickych latek, efektivné, z obnovitelnych zdroju,
eticky;

v' poskytovat sluzby podporujici dlouhou zivotnost vyrobku;

v" znovu pouzit, recyklovat & kompostovat prebytkové materialy;

v' navazovat pfinosné spoluprace?®.

Uroveni naplnéni vy$e uvedenych zasad respondenty je priimérna, na trovni hodnoty 2,41 (pfi vyuZiti
hodnotici stupnice 1 — 5, kde 1 - zasady pIné uplatiiujeme, 5 - neuplatfiujeme). Pfijeti principu cirkularni

v

CEMC ETVCZ - Metodika EU-ETV - cesta jak podpofit ekoinovace
WASTE FORUM 2022, &islo 4, strana 291


https://www.tretiruka.cz/eu-etv/
http://www.vyrobeno-u-nas.cz/

Jitka PUDIVITROVA, Hana DOLEZALOVA : Udrzitelnost a cirkularita médni produkce z pohledu deského
spotrebitele a vyrobce (prizkumy 2021)

Okruh otazek: Dopad cirkularni ekonomiky na podnikani

59 % respondentl oCekava spise pozitivni vliv cirkularni ekonomiky na dlouhodobou prosperitu/zisk
firmy. Respondenti uvedli konkrétné vyznamnéjsi pozitivni dopad na pfiliv novych zakaznikd (prGmeérna
hodnota 2,22 pfi hodnoceni 1 — 5, kde 1 - zcela souhlasim, 5 - zasadné nesouhlasim), zvySeni kvality
vyrobku (2,69) a vétSi motivovanost zaméstnanci (2,91). Naopak nejcastéji uc€astnici prizkumu
nesouhlasili s pozitivnim dopadem na sniZeni vyrobnich nakladu (3,44).

Okruh otazek: Prechod k udrzitelnosti

Pfevazna Cast firem (59 %) myslela na udrZitelnost jiz pfed zaCatkem podnikani a udrZitelné principy
aplikuje ve vyrobé po celou dobu svého fungovani. Témér C&tvrtina (22 %) pfijala udrzitelné principy
v prub&hu podnikani a nasledujicich 16 % se udrzitelnym smérem planuje vydat v budoucnu. Zavazny
eticky kodex garantujici dodrzovani etickych podminek zaméstnanci nema zpracovano 84 %
respondent(.

Okruh otazek: Aplikace udrzitelnosti ve vyrobé

Co se tyCe udrzitelnych materiald ma 91 % respondentl nastavena kritéria pro vyuZivané materialy
(47 % velmi detailni a 44 % obecna kritéria).

S tématem udrzitelnosti je vyrazné spjata recyklace, tedy i pouzivani recyklovanych materialt (napf.
jiz pouzity textil, PET lahve, kdvova sedlina). Tyto materialy vyuZivaji ve vyrobé pouze 4 dotazané
spolecnosti, zbylych 28 firem vyrabi své mddni produkty z novych materiald (z primarnich surovin).
U 81 % vyrobcu pfevladaji pfirodni materialy. Pro barveni, impregnaci a dalSi upravy materialt v3ak
68 % dotazanych firem pfevazné vyuziva syntetické prostredky.

Ackoli recyklované materialy vyuziva velmi malé procento dotazanych, recyklovani zbytk( z vyroby
praktikuje 72 % firem.

Sledovanim ekologické stopy své vyroby, resp. vybranych ukazatell tvoficich ekologickou stopu, se
zabyvaiji respondenti spiSe minimalné. Pfi vyuziti hodnotici stupnice 1 — 5 vychazela primérna znamka
2,94 — 3,16 u sledovanych ukazatell ekologické stopy. Lépe vychazi zejména monitoring znecisténi
vody a textilniho odpadu v souvislosti s pozadavky legislativy.

Pouze 38 % firem zveregjriuje ekologické dopady své vyroby (e-shopy, webové stranky apod.), 16 %
firem tyto aktivity planuje.

Okruh otazek: Distribuce médnich produkti

AZ na jednu vyjimku vSechny firmy provozuji vlastni e-shop (97 % respondentl). Hojné jsou
vyuzivany zprostfedkovatelské e-shopy a kamenné prodejny (napf. Freshlabels, Etikbutik, NILA store,
Placestore) (78 %) a socialni sité jako Facebook ¢&i Instagram (69 %). Vlastni kamenné prodejny
provozuje necela polovina dotazanych (47 %) a 22 % prodava své vyrobky na trzich s autorskou médou
(Dyzajn markety, Mint markety apod.). Omezené& vyuzivaji vyrobci také e-mailovou poptavkovou
komunikaci, obchodni partnery, sdilené showroomy ¢i veletrhy.

Ve spojitosti s udrzitelnym konceptem odévnich knihoven byl zjiStovan pfistup vyrobcl k zapUj¢ovani
modnich produktl namisto jejich prodeje. ACkoli 78 % dotazanych zapUj¢eni €i pronajem vyrobk
nenabizi, najdou se i pfiznivci tohoto konceptu. TFi vyrobci (9 %) tuto moznost jiz nabizeji a Ctyfi (13 %)
zvazuji nabidnout tuto moznost svym zakaznikim v budoucnu.

Okruh otazek: Nakladani s neprodanymi vyrobky

O udrzitelnych pfistupech vyrobnich firem vypovidaji mnoho také zpUsoby, jakymi nakladaji s novym
neprodanym zbozim. Nejcastéji respondenti (56 %) daruji neprodané kusy na charitu, neziskovym
organizacim apod. Dale se vyznamné uplatiiuje postupné snizovani ceny, velké vyprodejové akce Ci
aukce. Ctvrtina respondent(i neprodané vyrobky upcykluje, 19 % recykluje a 13 % je daruje ¢&i preproda
do second handu. Pouze vyrobky jediné ze zkoumanych firem kon¢i na skladce.
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Okruh otazek: Baleni vyrobku

S distribuci dale souvisi obalovy material. Dvé tfetiny firem vyuZivaji papirové obaly, 41 % obaly
plastové a 34 % spoleCnosti vyuziva k baleni recyklované materidly rdzného slozeni. Vyjimkou nejsou
ani textilni obaly (22 %) a pouze 13 % vyrobcu distribuuje bezobalové.

Okruh otazek: Zpétny odbér pouzitého zbozi

Zpétny odbér pouzitého zbozi, tedy v podstaté obdobu recyklaénich boxl velkych odévnich fetézcu,
nabizi svym zakaznikim 16 % dotazanych vyrobcl a dvé spolecnosti (6 %) uvedly, Ze zvazuji jeho
zavedeni v budoucnu. VétSina firem (78 %) tuto moznost nenabizi.

Okruh otazek: Vnimani vlastni udrZitelnosti a jeji komunikace se spotrebiteli

Celkem 26 z 32 dotazanych firem (81 %) svoji spoleCnost oznacilo za udrzitelnou (41 % urcité ano,
40 % spiSe ano). Ostatni spoleCnosti (19 %) odpovédély, Ze by svou firmu za udrzitelnou spiSe
neoznacily.

Aktualni roli udrzitelnosti, cirkularity ¢i ochrany zivotniho prostfedi ve své marketingové komunikaci
zhodnotily firmy primérné znamkou 2,53 (hodnotici stupnice 1 — 5; 1 - velmi vyznamna role, 5 - role
nepodstatna). Pfitom vice neZ polovina spole¢nosti povazuje Setrny pfistup k Zivotnimu prostfedi za
vyznamny prvek marketingovych sdéleni (53 %).

Firmy mohly upfesnit konkrétni certifikaty, které vyuZivaji pro své vyrobky. Nejvétsi zastoupeni mél
Oeko-Tex Standard 100 (9 odpovédi), dale certifikadt GOTS (5 odpovédi) a jednotlivé Vegan, PETA (alt.
certifikace vegan), Bluesign a Pelle al Vegetale (certifikace potvrzujici ¢inéni kiize pomoci rostlinnych
tfislovin).

Okruh otazek: Spolecenska odpovédnost firem

VétSina dotazanych (59 %) nerealizuje Zzadné aktivity spadajici do oblasti spoleCenské odpovédnosti,
22 % planuje tyto aktivity realizovat a nejmenSsi zastoupeni (19 %) mély firmy, které jiz vybrané aktivity
realizuji. Mezi nimi se vyskytovalo tfidéni odpadu ve spole€nosti, vysazovani stroml za kazdou
objednavku prostfednictvim organizace Home for Trees, vénovani zbytk( latek divadlim ¢&i Skolkam,
podpora narodnich parki a Ceského svazu ochranct piirody (CSOP).

Shrnuti vysledku

PFistup k principum cirkularni ekonomiky je u ¢eskych médnich producentl zatim na prGimérné urovni.
Prazkum mezi vyrobci potvrdil uplatfiovani pfedevsim kliGovych zasad pro cirkularni a udrzitelnou médu.
VétSina z dotazanych spoleCnosti ma presné nastavena kritéria pro vyuzivané materialy, pouziva pfi
vyrobé zejména materialy pfirodni a zbytky materialt z vyroby recykluje &i nechava recyklovat. Prostor
pro zlepSeni predstavuje sledovani vSech ukazatelt ekologické stopy vyroby/vyrobkl (firmy se vénuji
zpravidla jen monitoringu znecisténi vody a textiiniho odpadu v souladu splatnou legislativou),
vypracovani etického kodexu ve vztahu k zaméstnancim a pouzivani Setrnych produktd k barveni,
impregnaci a jiné upravé material(. Pfekvapivé malé procento oslovenych vyrobcl vyuziva recyklované
materialy (pfevlada zpracovani novych materiall), recyklaci zbytkl z vyroby ale praktikuje vétSina firem.

Na malou ,environmentalni“ transparentnost ¢eskych mdédnich vyrobkd poukazuje nizké procento
(zhruba tretina) firem, které informuji své zakazniky o ekologickych dopadech vyroby svych produktd.

necelych 40 % vyrobcu. Stejné procento ji planuje v budoucnu vyuzivat.

Firmy nejCastéji prodavaji své vyrobky pfes e-shopy, kamenné prodejny, socialni sit¢ a trhy
s autorskou moédou. Zodpovédné se firmy chovaji v pfipadé neprodané madni produkce. VyuZivaji
pfedevSim formu darovani, vyprodejd, aukci, upcyklace, &i recyklace. Zpétny odbér pouzitého zbozi,
tedy v podstaté obdobu recyklacnich boxu velkych odévnich fetézcli, nabizi svym zakaznikim pouze
maly pocet vyrobcl, zavedeni ve vétSi mife vyrobci neplanuiji.
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Obecné nepfedstavuji cirkularni principy pro vyrobce vyznamnéjSi prekazku pfi podnikani.
Respondenti aktualné vnimaji nejsilngji jejich pozitivni dopad na pfiliv novych zakaznikl, zvySeni kvality
vyrobku a vétsi motivovanost zaméstnancli. NedUvéra je spojena s pozitivnim dopadem na snizeni
vyrobnich nakladd.

Analyzované firmy hodnoti své aktivity jako udrzitelné/spiSe udrzitelné. Pfesto vnimaiji uréité rezervy
v oblasti spoleéenské odpovédnosti.

Zavér

Médni primysl a neuvédomélda spotfeba jeho vystupl pusobi globalni spoleénosti mnoho
vyznamnych environmentalné-etickych problémd. Realizované prizkumy meély za cil vymezit aktualni
postoj Ceské verejnosti i samotnych producentld k tématu udrzitelna/cirkularni moda. Zjisténa fakta by
meéla byt motivaci pro Ceské vyrobce pro zadouci ekomodulaci jejich produktld. RozSifeni udrzitelné
produkce povede nejenom ke zvySeni nabidky na trhu, ale také vytvofi prostor pro nastaveni cen lépe
akceptovatelnych ¢eskym spotfebitelem. Obecnym predpokladem ristu udrzitelné modni produkce na
Ceském trhu je vyznamné zvySeni povédomi o tomto vyznamném tématu a to jak na strané spotrebiteld,
tak i producentll. Pak se teprve bude moci adekvatné promitnout do konkrétnich aktivit spole¢enské
odpovédnosti: odpovédné vyroby i spotfeby. Prizkumy jsou zaroven i organickou soucasti téchto aktivit-
Sifeni povédomi o udrziteIné méde.

Podékovani

Prispévek vznikl s podporou grantového projektu GAJU 121/2020/S Principy cirkularni ekonomiky
Vv regionalnim managementu vedouci ke zvySeni efektivnosti systémd.
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Sustainability and circularity of fashion production from the perspective
of the Czech consumer and producer (surveys 2021)

Jitka PUDIVITROVA, Hana DOLEZALOVA

University of South Bohemia in Ceské Budéjovice, Faculty of Economics, Studentska 13,
370 05 Ceské Budgjovice, Czech Republic, e-mail. dolezal@ef.jcu.cz

Abstract

The fashion industry is considered the second most problematic industry in terms of negative
environmental and ethical impacts. In this context, sustainable fashion is becoming a widely debated
topic. More and more clothing companies are transforming their business models and strengthening their
supply chains to reduce the environmental impact of the fashion industry and improve socio-economic
conditions in manufacturing. The circular economy is a path that can significantly strengthen the
sustainability of the sector. It is essential to address the sustainability of fashion production at all stages
of the life cycle so-called "cradle to grave": in the acquisition of feedstock, the manufacture of fashion
able products, the purchase and use of fashion able produce by consumers up to the end of the cycle.

In the surveys (1-7/2021) included in the GAJU 121/2020/S grant project, the attitude of Czech
consumers to sustainable fashion, namely participants of discussion groups focused on fashion in the
online environment of social networks, was analysed. These have recently become a major focus of
fashion marketing. At the same time, a survey of Czech fashion producers affiliated with the platform
Vyrobeno-u-nas.cz was carried out. Both surveys were conducted in the form of electronic polling
(CAWI). The paper presents an evaluation of basic question circuits and conclusions summarizing
attitudes towards sustainable/circular fashion.

Keywords: Fashion industry, fast fashion, circular and sustainable fashion, marketing sustainable
fashion, eco-labelling, sustainable consumption.
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Cirkularni gastronomie v podminkach CR
(spotrebitelska a firemni analyza)

Barbora PECHOVA, Hana DOLEZALOVA

Ekonomicka fakulta JihoCeske univerzity v Ceskych Budéjovicich, Studentska 13,
370 05 Ceské Budéjovice, e-mail: dolezal@ef.jcu.cz

Abstrakt

Téma cirkularni ekonomiky postupné vstupuje do jednotlivych odvétvi, vietné gastronomie.
Gastronomické provozy Cc&asto produkuji vyznamné mnoZstvi obalovych odpadu, gastroodpadu
a spotiebovavaji také vyznamné mnozstvi vody a energie. Cirkularni ekonomika se snazi omezit jejich
dopad na Zivotni prostfedi, zefektivnit provoz, a navic jim mize pfinést i zna¢né financni uspory.
Cirkularni gastronomicky provoz cilené pfedchazi vzniku odpadu a efektivné vyuziva vSechny své
zdroje. Doposud realizované pilotni projekty byly zamérené pfedevsim na men8i, zejména kavarenské
provozy. Potfebny dopad vSak Ize oéekavat pfi aplikaci napfi¢ vsemi gastronomickymi provozy.

V ramci grantového projektu GAJU 121/2020/S byly realizovany pruzkumy zamérené na vybrané
gastronomické provozy a spotfebitele, kteri stravovaci sluzby vyuZivaji. Byl zvolen vZdy jeden zastupce
za kaZdy zakladni typ stravovaciho zarizeni, konkrétné se respondenty staly restaurace (provozovny
zakladniho stravovani), bistra (provozovny doplrikového stravovéni) a kavarny (provozovny
spolec¢ensko-zabavni). Firemni priizkum se vénoval udrzitelnému vybéru surovin, nastaveni odpadového
managementu a udrzitelnému provozu. Zakladnimi tématy spotrebitelského priuzkumu byly postupné
povédomi o cirkularnich gastronomickych provozech, nedojedené jidlo, jednorazové plasty vyuzivané
v gastronomii, vyuZiti znovupouZzitelnych oballi pro odnos jidla/napoje s sebou a postoj k aplikaci
vybranych principt cirkularni ekonomiky v gastronomickych provozovnach. Spolec¢na témata umoZzriuji
vyhodnotit jednotlivé okruhy cirkularni gastronomie jak z pohledu provozovateld, tak i jejich zakazniku.
Pro hodnoceni firem z pohledu cirkularity byl navrZzen soubor environmentalné-socialné-ekonomickych
kritérii.

Kli¢ova slova: Cirkularni ekonomika, cirkularni gastronomie, udrZitelna spotfeba, udrZitelny vybér
surovin, udrZitelny odpadovy management, obalové odpady, gastroodpad, udrzitelny provoz,
vicekriterialni hodnoceni gastroprovozoven.

1 Uvod
1.1 Koncept cirkularni ekonomiky

Cirkularni ekonomika neboli obéhové hospodarstvi pfedstavuje uzavieny tok materiala. Material, ktery
linearni ekonomika povazuje za odpad, je v cirkularni ekonomice vniman jako zdroj pro dalSi vyuziti.
Cirkularni ekonomika tak napodobuje tok materialli a energii z pfirody, kde se rovnéz vSe kontinualné
pretvafii’. Kromé funkénich a uzavienych cykld, kde materidly neztraceji hodnotu, patfi do konceptu
cirkularni ekonomiky cerpani energie z obnovitelnych a udrzitelnych zdroju a navrhovani produkt
a sluzeb, které nemaji negativni dopad na Zivotni prostfedi a lidskou spoleénost®. Vyuzivany jsou
vyznamné sluzby sdilené ekonomiky a nové modely spotfeby, které snizuji tlak na primarni zdroje®.

Cirkularni ekonomika je €asto spojovana s pojmem udrzitelny rozvoj. Lze ji pokladat za strategii,
jejimz prostfednictvim Ize udrzitelného rozvoje dosahnout®. Nékteré dilgi cile z Agendy 2030 vyslovené
fesi oblasti, kde hraji dulezitou roli cirkularni principy. Jedna se napfiklad o efektivni vyuzivani zdroju,
redesign nebo prodluzovani Zivotniho cyklu materiald®.
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1.2 Cirkularni gastronomie

Potravinovy systém je dnes nehospodarny, naro¢ny na zdroje a znecistujici. Odhaduje se, ze jedna
tfetina potravin vyprodukovanych na na$i planeté se ztrati nebo znehodnoti, coZ pfedstavuje pfiblizné
1,3 miliardy tun potravin roc¢né. Zhruba 520 miliond tun pfitom pochazi z provozu restauraci. Pokud
by byly tyto potraviny zachranény, nasytily by se jimi asi tfi miliardy lidi ®. Je &as spoleéné pracovat na
vybudové7n|' udrzitelného potravinového systému, ktery vytvari silné vyhody pro lidi, ekonomiku a Zivotni
prostiedi’.

Udrzitelna gastronomie se snazi na zakladé principl cirkularni ekonomiky uzavirat toky vSech
materialovych zdrojl. Cirkularnich principu je v gastronomii cela fada od nejzakladnéjSich az po ty, které
potfebuji delSi dobu, neZ se zabé&hnou do kazdodenni praxe. Cirkularni principy se v gastronomii
dotykaji téchto tematickych okruht: udrzitelny vybér surovin, udrzitelny odpadovy management
a udrzitelny provoz gastronomického podniku.

a. Udrzitelny vybér surovin pro pripravu pokrmu

Udrzitelnym vybérem surovin pro pfipravu pokrml se mini zejména uprednosthovani lokalnich
a sezoénnich produktu. S lokalnosti a sezénnosti produktl se uzce poji pojem uhlikova stopa. Uhlikova
stopa u potravin vyjadfuje mnozstvi emisi sklenikovych plynt vyplyvajicich z produkce, zpracovani,
vyroby a dopravy potravin®. Stopa je logicky vy$8i pfi dovozu potravin a surovin ze zahraniéi.
Vyznamnou roli hraje také puvod produkce. Produkce z ekologického (pfip. integrovaného) zemédélstvi
ma niz8i dopad na zivotni prostfedi, nez je tomu u konvencnich zplsobl péstovani rostlin a chovu
zvifat. V pfipadé produkce, kterou nelze v Cesku vyprodukovat, Ize upfednostnit napt. certifikaci
Fairtrade nebo zvolit formu pfimého partnerstvi s dodavateli. Vysi uhlikové stopy potravin ovliviuje také
konzumace masa a mlécnych vyrobku. Spotfebé Zzivo&iSnych produkti odpovida cca 75 % emisi
sklenikovych plynt z uhlikové stopy potravin®. Pro sniZeni uhlikové stopy se doporuéuje obratit u pokrmt
zastoupeni Zivogi§nych a rostlinnych zdrojd: 1/3 Zivogisnych a 2/3 rostlinnych produkti®.

b. Udrzitelny odpadovy management

Pfedchazeni vzniku a opétovné pouZiti odpadu jsou nejvysSi prioritou v hierarchii nakladani s odpady.
Nasleduji recyklace, kvalitni energetické vyuziti a nejméné preferovanym zpusobem zachazeni s odpady
je jejich spalovani a ukladani na skladky. Prvni tfi zplsoby nakladani jsou v souladu s cirkularni
ekonomikou a podporuji udrzitelnost. Snizuji mnoZstvi primarnich surovin pro vznik novych produktd™.
Redukce mnozstvi odpadu a také spravné nastaveni odpadového managementu mlize znatelné snizit
provozni naklady gastronomické provozovny. Odpadova politika je v udrzZitelném odpadovém
managementu nastavena tak, aby svoz tfidéného odpadu byl levnéjSi nez svoz odpadu
neseparovaného™.

V ramci odpadového managementu gastronomické provozovny se obecné FeSi zejména: pfistupy
k obaltm pfi nakupu i prodeji, eliminace vzniku gastroodpadu a nakladani se vzniklym gastroodpadem.

Pristup k obaliim pfi nakupu a prodeji

Obalové materialy pfedstavuji u gastronomickych provoz( vyznamnou odpadovou polozku. Na jedné
strané obaly slouzi k lepSi manipulaci s produkty, zachovavaji Cerstvost a kvalitu potravin, maji
i zdravotni a bezpe€nostni opodstatnéni, ale na druhé strané se Casto obaly pouzivaji zcela zbyte¢né
nebo dochazi k jejich naduzivani. Pro snizeni mnozstvi obalového odpadu by méla gastronomicka
provozovna objednavat potraviny ve vétSim baleni nebo ve vratnych obalech'. Pokud jiZz obalovy odpad
vznikne, je rozhodujici zplsob nakladani, a to nejlépe opétovné pouziti nebo recyklace.

Dulezité jsou i obaly, ve kterych jsou pfedavany jidla/napoje zakaznikovi pfi vydeji s sebou. Od
Cervence 2021 se na zakladé smérnice 2019/904 nesmi na trhu Clenskych statd EU nabizet vybrané
druhy jednorazovych plastovych vyrobkud. V oblasti oball na jidla a napoje se jedna o nadoby na
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potraviny vyrobené z expandovaného polystyrenu, nadoby na napoje a napojové kelimky
z expandovaného polystyrenu (véetné jejich uzavér a vicek), a také o doplikové vybaveni, jako jsou
napojova michatka ¢&i bréka a pribory (IZice, noze, vidlitky a jidelni halky)'?. Smérnice zaroveri oteviela
prostor pro vyuzivani novych alternativnich oball, ale je tfeba zvazit, jaky obal lze povazovat za
skute€né ekologicky. Mohou to byt v nékterych pfipadech problematicky recyklovatelné bioplasty. DalSi
moznosti je papir, ale aktualné dostupna data naznaluji, ze papirové obaly pfi absenci laminace
vyzaduji nékolikanasobné vice hmoty, aby splnily stejnou funkci jako jejich plastové protéjSky.
Vysledkem je, Ze celkovy dopad na Zivotni prostfedi ma u papiru tendenci byt vy8si (s vyjimkou jeho
uhlikové stopy)™. Zajimavou alternativou jsou obaly/nadobi i pFibory pro jednorazové pouziti vyrobené
z dfevéné dyhy. Neobsahuji zadné plasty a jsou vhodné pro pouziti v gastronomickych provozech pro
pfimy styk s potravinami i pitnou vodou. Vyhoda dfevéné dyhy spociva vtom, Ze je stoprocentné
biologicky rozlozitelna. Vyuzivané jsou také obaly/nadobi z palmovych listl, bambusu a z cukrové
trtiny™. NejSetrngjsi obal véi Zivotnimu prostfedi je vSak ten, ktery neni pouze na jedno pouziti. V tomto
pfipadé maji gastronomické provozy moznost zapojit se do systému vratnych zalohovanych kelimk
a krabicek. Nejznaméjsimi Ceskymi projekty jsou REkelimek (plvodné OtoC kelimek) a REkrabicka.
Uvadi se, Ze vratna krabicka usetfi az 500 ks jednorazovych plastovych obal(i'®. Kromé& zapojeni do sité
zalohovanych znovupouzitelnych oball na jidlo s sebou mohou gastronomické provozy zvolit i jiné
zpusoby, jak omezit jednorazové obaly. Nabizi se napfiklad moznost drobnymi slevami motivovat
zakazniky k no$eni vlastnich obaltl a jednorazové naopak zpoplatnit'’®. Dale by mély gastronomické
provozovny podle principl cirkularni ekonomiky odstranit ¢i alespon omezit polozky, jako jsou brc¢ka,
michatka nebo porcovany cukr. Existuji br€ka z alternativnich jednorazovych materialt, ale opét se
jedna o material, ktery v momenté pouZiti ztraci svoji hodnotu. Pokud si zakaznik neodnasi napoj
s sebou, Ize pouzivat sklen&na nebo kovova bréka®’.

Eliminace vzniku gastrodpadu

Gastroodpad neboli biologicky rozlozitelny odpad pfedstavuji zbytky z pfipravy a vareni jidla a také
jidlo, které se nedojedlo nebo neprodalo®. V zemich EU se dle odhadtl Evropské komise roéné vyhodi
88 miliond tun jidla v hodnot& 143 miliard eur®. Evropské restaurace maji na svédomi 12 % odpadu
z celkového objemu vyhozenych potravin. To znamena, Ze ro¢né vyprodukuji pfes 10 miliond tun
potravinového odpadu v hodnoté vice nez 17 miliard eur®®. Ceské republice se roéné& znehodnoti téméf
830 tisic tun potravin, coz odpovida 6,4 % celkové spotifeby. Nejvétsi podil ztrat pfipada na samotny
proces vyroby (44 %), gastronomicka zafizeni se podili na celkovych ztratach 15 %, tedy pfiblizné 123
tisici tunami®*. 56 % se vyhodi jiz v kuchyni, 30 % tvofi nedojedené jidlo po zakaznicich a 14 % pfipada
na hotové, nevydané jidlo®’. Nadmérny gastroodpad m(iZze vznikat z divodu nedostateéné proskoleného
personalu, Spatného planovani objednavek surovin, pfi neefektivnim skladovani, pfi pfipravé pokrmu
v kuchyni, z ddvodu nedojedeného jidla zakazniky nebo neprodanych hotovych jidel.

Doporu€enymi postupy jsou zejména omezeni prezasobeni (napf. orientaci na flexibilni lokalni
dodavky nebo vyuzitim pravidla 20/20; pravidlo, které pocita s 20% nadzasobenim pro den se zvySenou
poptavkou a uchovanim 20 % zmrazenych potravin pro pfipad nenadalé udalosti), skladovani pfi
doporucenych teplotach s vyuzitim fizeni zasob metodou FIFO (Firts In-First Out; nejstarsi suroviny jsou
automaticky spotfebovany jako prvni) a zpracovani surovin s uplatnénim pfistupu ,root to leaf“/,nose to
tail“, ktery umozfuje plnohodnotné vyuZiti vdech jedlych &asti*® ** * % Déle je vhodné optimalizovat
velikost porci zavedenim détské a malé porce nebo prodejem na vahu®. V pfipadé nedojedeného jidla
nabizet automaticky zabaleni jidla s sebou?®. Ide&ln& do znovupouZzitelné vlastni & zalohované krabicky,
nebo alespon do ekologicky Setrného jednorazoveého obalu. V pfipadé neprodaného jidla pak vyuzivat
mobilni aplikace, které umoznuji zamluvit si a nasledné odebrat v provozovné zlevnéné neprodané
jidlo®”. Tyto aplikace funguiji i v Ceské republice, a to napfiklad Nesnézeno, Jidlov nebo AAHI. Konkrétné
do projektu Nesnézeno se od roku 2018 zapojilo témeéF 700 podnik(l a zachranilo se pfiblizné 108 tisic
porci jidla®®. Neprodané pokrmy Ize také darovat, a to nejenom zaméstnancim, ale také charitativnim
organizacim. V Ceské republice prozatim nejsou systematicky vybudovany kanaly, pfes které by se
potraviny z vefejného stravovani distribuovaly®®. Distribuci komplikuji legislativni pozadavky dalezité pro
zdravotni nezavadnost darovanych pokrmd. Ty se musi bud’ bezprostfedné po pfipravé zchladit (pfip.
zmrazit) nebo po celou dobu udrzovat pfi teploté nad 60 °C (i b8hem pfevozu)®. Kazda provozovna by
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méla mit pfehled, jaké potraviny &i jidla se stavaji nej¢astéji odpadem a hledat pomoci analyzy
gastroodpadu cesty k jeho redukci®®. MGze zvolit vizualni analyzu nebo mnohem presnéjsi metody
zamérené na kvantifikaci jednotlivych kategorii gastroodpadu®. Pro analyzu gastroodpadu Ize vyuzit
moderni technologie, napf. pfistroj Winnow Vision. Pfi vyhozeni zbytki do koSe pfistroj zaznamena
hmotnost a kamera identifikuje druh vyhozeného jidla. Nasledné poskytuje detailni report, ktery
zjednodusuje planovani nabidky a omezuje vznik gastroodpadu®!. Nékterym podnikiim se povedlo timto
zplGsobem snizit odpad az o 56 %*2.

Nakladani s gastroodpadem

Gastroodpad je zakazano skladkovat a jeho likvidace podléha prisnym pravidldm®®. Pokud skongi
zminény odpad na skladce, vznika pfi jeho rozkladu metan. Sklenikovy plyn, ktery je az dvacetkrat
silngjSi nez oxid uhliCity. Ve spalovné tento druh odpadu snizuje vyhfevnost, protoze obsahuje vysoky
podil vody**. V EU je rovnéz zakazano krmeni zvifat kuchyfiskymi zbytky a zbylymi potravinami, a to jiz
od roku 2002. Jednalo se o reakci na epidemii slintavky a kulhavky u hospodaiskych zvifat ve Velké
Britanii®* . Zakaz se opira o ,princip predb&zné opatrnosti*, tj. Ze jidlo, které je neskodné pro &lovéka, by
mohlo zvitatiim ugkodit'®. Zkrmovat Ize pouze zmetkové potraviny, které nebyly v kontaktu s potravinami
Zivogigného puvodu (napf. pedivo, téstoviny)*>.

U gastroodpadu, jehoz vzniku se nepodafilo predejit, je nutné zajistit spravné vytfidéni a nasledné
zpracovani. Majitelé a provozni gastronomickych podnik( by méli spravné zvolit profesionalni svoz
gastroodpadu, ktery zajistuji odpadové firmy. Nejenze majitelim zajisti legalni odvoz gastroodpadnich
zbytklG a olejil, ale postaraji se i o jejich smysluplnou likvidaci'®. Timto zpGsobem putuji biologicky
rozlozitelné odpady z gastronomickych provozu do bioplynovych stanic, kompostaren nebo kafilerii.

Kompostovani patfi mezi nejekologi¢téjsi fedeni vyuziti organického odpadu. SniZuje se tak plytvani
potravinami, které jinak kon&i na skladkach, a vytvari se plida bohata na Ziviny pro péstovani ovoce
a zeleniny®. Kompostovani Ize zajistit i pfimo v gastronomickém zafizeni. Pokud gastronomické
provozovny maji dostatek mista, mohou upfednostnit zahradni kompostér, v opacném pripadé se nabizi
fedeni v podobé elektrického kompostéru nebo vermikompostéru®.

Bioplynové stanice zpracovavaji bioodpad na bioplyn, ktery dale slouzi k vyrobé elektfiny a tepla.
Vedlej$im produktem je tzv. digestat, ktery ma vyuziti jako organické hnojivo. Situace v Ceské republice
je v8ak takova, Ze bioplynové stanice Castéji zpracovavaji specialné péstované plodiny, nez aby
vyuzivaly odpad®.

Béhem provozu stravovaciho zafizeni dochazi ¢asto ke vzniku tzv. nevyhnutelného odpadu, ktery Ize
vyuzit jako alternativni material pro vyrobu dalSich vyrobk(. Jedna se napf. o kavovou sedlinu, skofapky
od vajec, Gajové listky, slupky nebo odfezky z ovoce a zeleniny™. V soudasné dobé& se vyuziva napf.
kavova sedlina na vyrobu pelet na topeni, ke kompostovani nebo do kosmetickych pfipravkl. Pokud se
ale ke kavové sedliné pfidaji dalSi materialy, muze se pouzit k vyrobé napf. kelimkd na kavu (némecka
firma Kaffeeform) nebo vyrobé& podesvi bot (Seska firma KAVE)?¥'.

c. Udrzitelny provoz gastronomického podniku

Posledni okruh cirkularnich principl je zaméfen na provoz samotné gastronomické provozovny.
Diraz je kladen hlavné na usporna opatfeni v oblasti vody a energii a také na ekologicky uklid
provoznich prostor.

Pro Setfeni vodou je dllezita pravidelna udrzba, napf. kapajici kohoutek mize znamenat roéni ztratu
az 5500 litrGl vody™'. Nepostradatelna je kvalitni gastromycka, ktera mize zaijistit snizeni spotfeby vody
i energie aZz o 10 %*°. Dalim pomocnikem je tzv. perlator (spofi¢ vody), ktery pomaha omezit pratok
vody. U toalet je vhodné zajistit dvoji splachovani a rovnéz je dulezité pravidelné kontrolovat, zda
nedochazi k jejich protékani''. Dale je mozné vyuzivat sbér destové vody. Standardné napt. na zalévani
kvétin, nové technologie umozhuji destovou vodou splachovat toalety™.
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Pro snizeni spotfeby energie je dullezité nakupovat spotfebiCe vysSi energetické tfidy, usporné
Zarovky a také provadét pravidelnou Gdrzbu lednic**. Gastronomicka provozovna mize odebirat zelenou
energii z obnovitelnych zdrojdl nebo mit vlastni solarni panely™.

Gastronomické provozovny by se mély vyhybat béznym Cisticim prostfedkim obsahujicim velké
mnozstvi chemie. Ta ma negativni dopady nejen na zivotni prostfedi, ale také na zdravi zaméstnanc.
Ekologicky Setrné pfipravky je vhodné nakupovat ve vétSich balenich, do nadob pro opakované
doplInéni, pfi tklidu Ize pouzivat omyvatelné nebo kompostovatelné utérky &i houbicky®.

Pofizeni nabytku nebo nadobi do prostor provozovny je mozné uskuteCnit z druhé ruky, a tim dat
druhy zivot vécem, které stale dokazou zastavat svoji funkci. Lze zakoupit i nové vybaveni vyrobené
z druhotnych surovin (napf. paletovy nabytek), coz podporuje navraceni materiald do obé&hu'.
O vybaveni je nezbytné se starat a v pfipadé rozbiti je dilezité podle principl cirkularni ekonomiky véci
pfednostné opravovat a renovovat.

Nelze opomenout, Ze dodrzovani cirkularnich principt v gastronomickych provozovnach zavisi hlavné
na tom, jak se s nimi ztotozni vedeni i zaméstnanci. Vzdélavani a motivace zaméstnancl je pro spravny
chod cirkularniho provozu zasadni. Zaroven je velmi dllezité péstovat dobré (cirkularitu podporujici)
vztahy se vSemi stakeholdery.

1.3 Cirkularni gastronomické provozovny v CR

V Ceské republice teprve vznikaji prvni pilotni projekty s cilem motivovat dal$i gastronomické provozy
k pfechodu na koncept ,uzavieného toku material(“. V fadé vyspélych zemi jsou cirkularni aspekty
v gastronomii naopak vyuzivany Castéji. Mezi hlavni prikopniky patfi severské staty, zapadni Evropa,
Japonsko, USA a Australie™.

Projekt Cirkularni kavarny

Pilotni projekt s nazvem ,Cirkularni kavarny® byl realizovan pod garanci Institutu Cirkularni Ekonomiky
(INCIEN) na prelomu let 2018 — 2019. Zapojilo se pét podniku, konkrétné kavarny s kombinaci kavarna-
bar a kavarna-cukrarna. Cilem projektu byla identifikace problému, se kterymi se kavarny v odpadovém
hospodarstvi potykaji a navrh feSeni, jak snizit mnozstvi produkovaného odpadu a zefektivnit cely
provoz. Vymezit pro gastronomické provozovny cestu, ktera Setfi nejenom zdroje a Zivotni prostfedi, ale
také finanéni prostfedky*’. B&hem projektu byla pozornost zaméfena na deset hlavnich oblasti, které
predstavuji velky potencial pro konkrétni zlepSeni. Cirkularni kavarna by méla splhovat tato kritéria:
neplytvat jidlem, vafit bezezbytku, kavovou sedlinu posilat k dal§imu vyuziti, nakupovat bez obalu,
vyhybat se jednorazovému nadobi, nakupovat z druhé ruky a druhotnych surovin, opravovat, Setfit
vodou a energii, uklizet ekologicky, tfidit, recyklovat, kompostovat”.

1.4 Udrzitelna spotreba a gastronomie

Spottebitel je dalSim kli€¢ovym &lankem cirkularni ekonomiky. Integralni pfechod na cirkularni koncept
vyzaduje odpovédny pfistup jak ze strany podnikatelskych subjektll, tak ze strany spotfebitell.
Odpovédny spotiebitelsky pfistup se projevuje dodrzovanim zasad udrzitelné spotfeby. Udrzitelna
spotfeba znamena spotfebovavat méné, ale zaroven Iépe. Jedna se o takové chovani, které Setfi nejen
zivotni prostredi, ale je ohledupIné k lidem, zvifatiim a v kone¢ném dusledku spofi i penize. Odpovédny
spotfebitel by mél napfiklad eliminovat nadbyte€nou spotfebu, spravné tfidit odpad, snizovat spotfebu
energii a vody nebo nakupovat ekologicky Setrné vyrobky.

Dvé tfetiny spotiebiteld v EU si uvédomuji, Ze jejich spotfebitelské navyky maji negativni dopad
na zivotni prostiedi. Pfestoze spotfebitelé souhlasi s tim, Ze by méli zménit své negativni spotfebitelské
navyky, fada studii ukazala na rozdil mezi dobrymi umysly spotfebitell a jejich skute€nym chovanim.
Udrzitelnost neni jedinou véci, kterou spotfebitelé berou v Gvahu pfi nakupnim rozhodovani. Jsou
vyznamné ovliviiovani cenou, dostupnosti a pohodlim, zvyky, hodnotami, socialnimi normami a tlakem
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vrstevnikl, emocionalni pfitaZlivosti nebo potfebou zmény. Ekologicky odpovédna spotfeba neni
snadna, Sasto stoji vice penéz a vyzaduje vétsi Usili ze strany spotrebitele®®. Efektivni vyuzivani véech
zdroji a predchazeni vzniku odpadu je dulezitou soucasti udrzitelné spotfeby. Cirkularni ekonomika
v tomto sméru podporuje noveé koncepce spotfeby, spotfebniho chovani i nové obchodni modely (napf.
koncepce sdilené ekonomiky)*.

Udrzitelné vyuzivani sluzeb stravovacich zafizeni

Pfi vybéru stravovacich zafizeni by méli spotiebitelé podporovat ta, ktera jsou svym provozem Setrna
vuci zZivotnimu prostfedi. Pokud stravovaci zafizeni klade duraz na lokalni a sezénni kuchyni, jedna se
o jeden z duleZitych faktord udrzitelnosti®*. Vyznamny je i ekologicky/eticky plivod pouZivanych surovin
(bio nebo fairtrade certifikace). Existuji i dal$i zasady pro udrzitelné stravovani. Napf. omezenim
konzumace masa a mléénych vyrobkl ve stravovacim zafizeni muze spotiebitel vyznamné snizit
ekologickou stopu svého jidla*®. Dale se jedna o pfedchazeni vzniku odpadu z objednanych pokrmd.
Zakaznik pfi objednavce jidla muze pozadat o polovi€ni porci nebo mensi mnozstvi pfilohy, pokud je pro
ného standardni porce pfilis velika. V pfipadé nedojedeného jidla by mél vyuzit moznosti jeho zabaleni
k odneseni s sebou. Zadouci je redukce jednorazovych oballi, proto Ize pfi zakoupeni jidel/napoijti
s sebou (take away) pouzivat vlastni &i vratné (znovupouzitelné) obaly. Setfi se tim nejen Zivotni
prostfedi, ale i finanéni prostfedky. Nékteré gastronomické provozovny poskytuji za pfineseni vlastni
krabicky slevu®’.

2 Pruzkumy (experimentalni ¢ast)

Postupné byly realizovany dva na sebe navazujici prizkumy. Cilem prizkumu A bylo formou CAWI
zjistit postoj gastronomickych provozl k cirkularni ekonomice a vymezit aktualni miru aplikace
cirkularnich principt v téchto provozovnach. U prizkumu B byla obdobnym zplisobem analyzovana
udrzitelnost spotiebniho chovani v oblasti sluzeb stravovacich zafizeni. Sekundarnim cilem obou
prizkum( bylo formou prabézné vkladanych informaci S$ifit povédomi o cirkularni ekonomice
a udrzitelném rozvoji. Podrobnéji jsou metodiky specifikovany u jednotlivych priizkumu.

A Firemni prazkum
Metodika a profil respondentu

Prizkum byl zaméFen na gastronomické provozovny, u kterych byl zvolen jeden zastupce za kazdy
zakladni typ stravovaciho zafizeni podle typologie autorti Mlejnkové a kol.*®. Konkrétné se respondenty
staly restaurace (provozovny zakladniho stravovani), bistra (provozovny doplfikového stravovani)
a kavarny (provozovny spoleensko-zabavni). Jednalo se o vS8echny firmy z Ceskobudé&jovického,
Ceskokrumlovského a tfeboriského regionu registrované k 2/2021 v podnikatelskych rejstficich.
Gastropodniky byly kontaktovany pfes emailové adresy, facebookové stranky nebo telefonicky.
O vypInéni dotazniku bylo pozadano 165 restauraci, 85 kavaren a 25 bister. Celkem se do vyzkumu
zapoijilo 40 provozoven, konkrétné 16 restauraci, 21 kavaren a 3 bistra. Sbér dat probihal od 2. 2. 2021
do 21. 3. 2021. Mensi navratnost souvisi se slozitou provozné-ekonomickou situaci spojenou
s protipandemickymi opatfenimi, ale také pretrvavajici vnimani cirkularni ekonomiky jako okrajové
problematiky, ktera je pro tradi¢ni a konzervativné fungujici gastroprovozy nezajimava.

V rdmci dotazniku bylo poloZzeno 38 otazek v ramci 10 tematickych okruhl. Dotaznik byl vytvofen
pomoci Formulafe na platformé Google.

Pro ucely orientatniho posouzeni cirkularity gastropodnikd byla zvolena vlastni soustava hlavnich
a vedlejSich kritérii. Tato kritéria byla zvolena na zakladé preferenci INCIENu (Institut cirkularni
ekonomiky), aby zlstala zachovana jednotna linie posuzovani cirkularity v ¢eském gastronomickém
prostfedi. Kritéria zohledfiuji zejména environmentalni aspekty udrzitelnosti.
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Podniky ziskaly na zakladé odpovédi z dotaznikového Setfeni bodové ohodnoceni. Za pozitivni
pfistupy blizké pojeti cirkularni ekonomiky byly povazovany odpovédi s ,nejlepSim“ hodnocenim
(zpravidla hodnota 1 na 5-ti stuprfiové Skale), vtomto pfipadé byly pfidéleny 4 body. Naopak pfi
»nejhorsim“ ohodnoceni (zpravidla hodnota 5) bylo pfidéleno 0 bodu. Celkové byla posouzena dulezitost
kritérii formou brainstormingu a nékterym kritériim (zejména vedlejSim) byla nasledné pfifazena vaha
0,5. Naopak u hlavnich kritérii, které hodnoti mnozstvi obalového odpadu a gastroodpadu a nasledné
nakladani s nimi, byla zvolena vaha 2. Celkovy pocCet ziskanych bodl byl nasledné porovnan
s maximalné moznym poctem bodu. Podniky, které ziskaly vice nez 80 % z celkového poctu bodu, jsou
povazovany za ,cirkularné® orientované. Podniky se 60 az 80 % bodl jsou vyhodnoceny jako podniky
s men8im cirkularnim deficitem. Nakonec podniky s bodovym souétem nizSim nez 60 % bod( jsou
povazovany za podniky s vyznamnym cirkularnim deficitem. Vzhledem k odlidnosti provozu, a tim
i nastaveni kritérii, byly restaurace/bistra a kavarny hodnoceny zvlast.

Prehled hlavnich kritérii:

H1 Znalost cirkularni ekonomiky (vaha 1)

H2 VyuZivani sezénnich surovin (vaha 1)

H3  Vyuzivani lokalnich surovin (vaha 1)

H4  Vyuzivani bioproduktd (vaha 1)

H5 Obalové odpady (mnozstvi a zplsob nakladani) (vaha 2)

H6 Vratné obaly pfi nakupu surovin (dllezitost a mira realizace) (vaha 1)

H7  Vyuzivani vratnych zalohovanych oball/kelimk( (vaha 1)

H8 Gastroodpad (mnozstvi a zpUsob nakladani) (vaha 2)

H9 Analyza gastroodpadu (vaha 1 restaurace a bistra, vaha 0,5 kavarny)

H10 Optimalizace porci/nabidka riznych velikosti (vaha 1) — pouze restaurace a bistra

H11 Nakladani s prebytky jidel a potravin (vaha 1)

H12 Postoj ke smérnici 2019/904 a nahrada jednorazovych plastt alternativnimi obaly (dalezitost
a realizace) (vaha 1)

H13 Pouzivani kvalitni gastromy¢ky pro vétsi usporu vody (dulezitost a realizace) (vaha 1)

H14 Pouzivani spofici vody (dulezitost a realizace) (vaha 1)

H15 Pouzivani uspornych zarovek (dulezitost a realizace) (vaha 1)

H16 Nakupovani elektrospotiebitl vySsi energetické tfidy (dulezitost a realizace) (vaha 1)

H17 Pouzivani ekologicky Setrnych isticich prostfedk (dUlezitost a realizace) (vaha 1)

H18 Opravovani rozbitého vybaveni a renovovani nabytku (dulezitost a realizace) (vaha 1)

H19 Pouzivani véci z recyklovanych materialt (dilezitost a realizace) (vaha 1)

Prehled vedlejSich kritérii:

V1 Fairtradové produkty (dllezZitost a realizace) (vaha 0,5 restaurace a bistra, vaha 1 kavarny)

V2  Snizovani uhlikové stopy surovin (vaha 0,5) (niz§i vaha z divodu nizkého povédomi o této
problematice)

V3  Vyuzivani zahradniho nebo elektrického kompostéru (dulezitost a mira realizace) (vaha 1)

V4  Posilani kavové sedliny na dalSi vyuziti (dulezitost a mira realizace) (vaha 1)

V5  Vyuzivani analyzy gastroodpadu (vaha 1)

Cirkularni profil gastroprovozoven

Skupina s vyznamnym cirkularnim deficitem (provozovny, které ziskaly v celkovém hodnoceni
méné nez 60 % bodl) byla nejpoCetnéjSi. Bylo do ni zafazeno 52,5 % provozoven (absolutné 21;
10 restauraci, 1 bistro a 10 kavaren). Zjistény deficit spociva pfevazné ve Spatném nakladani s odpadem
(obalovy odpad i gastroodpad). Rovnéz by se provozovny mély vyznamnéji zaméfit na lokalni a sezonni
suroviny a do budoucna zavést vice cirkularnich principtl v ramci provozu.

Ve skupiné s mensim cirkularnim deficitem (provozovny, které ziskaly v celkovém hodnoceni 60 —
80 % bodu) skoncilo 37,5 % podniku (absolutné 15; 5 restauraci, 2 bistra a 8 kavaren). Slaba mista Ize
najit v oblasti odpadového managementu, a to hlavné u nakladani s gastroodpadem.
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Skupinu cirkularné orientovanych gastroprovozoven predstavuje pouze 10 % analyzovanych
podnik( (absolutné 4; 1 restaurace a 3 kavarny). | u nich je mozné najit prostor pro dalSi zlepSeni, a to
hlavné v oblasti nakladani s odpady. Provozovny ztéto skupiny zpravidla aplikovaly vétsSi pocet
cirkularnich principl. A to nejenom zakladni, ale i méné bézné pfistupy.

Poznamka: P¥i volbé hodnoticich kritérii se vychazelo primarné z pilotniho projektu Cirkularni
kavarny, kde byla nastavena zejména environmentalni a ¢aste¢né socialni kritéria. Pfi komplexné&jSim
uchopeni tématu by bylo vhodné zohlednit dalsi, zejména socialni a ekonomické aspekty (napf. Skoleni
a motivaci personalu, angazovanost zaméstnancl, zaméstnavani osob znevyhodnénych na trhu prace,
preferovani kratkych dodavatelskych fetézcu, partnerstvi s dodavateli, podporu mistni ekonomiky, férové
jednani se zakazniky). V souvislosti s vyvojem obecného povédomi o cirkularni ekonomice, rostoucim
zastoupenim cirkularnich pfistupl v jednotlivych rezortech, lepSi dostupnosti udrzitelnych surovin
i technologii  podporujicich  cirkularitu  1ze  pfedpokladat  postupné zmény v hodnoceni
cirkularity/udrzitelnosti, mj. ve struktufe nastavenych kritérii a hodnoté pfifazenych vah. Podrobné
hodnoceni firem a navrh komplexni soustavy kritérii pro hodnoceni udrZitelnosti gastroprovozoven jsou
gveﬂeny v diplomové praci Ing. Barbory Pechové Cirkularni gastronomické provozovny v podminkach
CR™.

B Spotiebitelsky prizkum

Spottebitelsky pfistup zalozeny na omezovani vzniku odpadu a celkové odpovédnosti vuci zivotnimu
prostfedi ma zasadni vliv na to, zda bude cirkularni ekonomika v praxi pIné aplikovana. Pokud nejsou
spotfebitelé vici udrzitelné spotfebé Ihostejni, vybiraji si pfirozené stravovaci zafizeni, ktera dodrzuji
zasady udrzitelné gastronomie.

Metodika a profil respondentt

Prizkum byl realizovan formou online dotaznikového Setfeni. Elektronicka verze dotazniku byla
vytvofena pomoci Formulafe na platformé Google a obsahovala 45 otazek rozdélenych do jednotlivych
tematickych okruhl. Spotfebitelsky dotaznik byl opakované zvefejnén na facebookovych skupinach obci
v regionech, kde probéhlo i firemni dotazovani. Bylo tak dosazeno optimalniho propojeni obou
prazkumt. Ugast respondent(i byla podmin&na vyuzivanim sluzeb gastronomickych zafizeni. Sbér dat
probihal od 12. 02. 2021 do 24. 06. 2021, zapojilo se celkem 538 respondentl. Ziskané odpovédi byly
nasledné zpracovany v programu Microsoft Excel.

Prvni &ast dotazniku s nazvem ,UdrZitelna spotfeba“ se zabyvala znalosti konceptu cirkularni
ekonomiky a udrzitelnou spotifebou v obecné roviné. Druha &ast dotazniku s nazvem ,Postoj spotfebitele
k udrzitelné gastronomii“ byla zaméfrena na pfistup spotfebitele k vyuzivani sluzeb stravovacich zafizeni.

72 % respondenti (absolutné 388) predstavovaly Zeny. Z vékovych skupin pfevazovala mirné
skupina 36 — 45 let (28,6 % respondent(; absolutné 154), naopak nejméné byli zastoupeni respondenti
ve véku nad 65 let (6,7 %; absolutné 36). Ostatni vékové skupiny mély zastoupeni vyrovnané v rozsahu
13-20 % (absolutné 70 — 108). NejCasté&ji méli respondenti stfedni vzdélani s maturitni zkouskou
(39 %; absolutné 210) a vysokoSkolské vzdélani (35,9 %; absolutné 193). Pouze 3 % respondentu
(absolutné 16) byla se zakladnim vzdélanim. 55 % respondentl (absolutné 296) mélo status
zaméstnance. OSVC byly zastoupeny 12,2 % (absolutné 66), studenti 11,2 % (absolutné 60), dichodci
arespondenti na matefské dovolené po 9,7 % (absolutné 52). 2,2 % (absolutné 12) respondent
spadalo do skupiny nezaméstnany/a a v domacnosti.

3 Shrnuti vysledku

Znalost cirkularni ekonomiky je jak na strané firem, tak na strané spotfebiteld velmi mala. Polovina
firem tento pojem vibec neznala a pfes 37 % firem oznacdilo svou znalost za primérnou az
podprimeérnou. Zpravidla byla cirkularni ekonomika spojovana s opétovnym vyuzivanim materialt
a recyklaci. Spotfebitelé uvedli svou neznalost dokonce v 64 % a podprimérnou znalost v 14,5 %.
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Pokud stat nastavuje priority ve smyslu posilovani cirkularni ekonomiky, mél by se primarné zasadit
0 zmény v této oblasti. Zlepsit povédomi o cirkularni ekonomice je nutné jak na strané firem, tak i na
strané spotiebitel.

V pruzkumu byly analyzovany vSechny tfi oblasti aplikace cirkularnich principl v gastronomii: vybér
surovin, odpadovy management a provoz.

Z cirkularnich principl spojenych s udrzitelnymi vstupy je firmami nej¢astéji realizovano (a spotrebiteli
také pozitivné hodnoceno) zpracovani sezéonni a lokalni produkce. Vice nez polovina provozu se
zameéfuje na sezonni kuchyni, a téméF 30 % firem odebira od lokalnich dodavatell pravidelné vyznamny
objem surovin. Pro 84,3 % spotfebitelt je dulezitd nabidka pokrmu ze sezdnnich produktl, 80,2 %
spotrebitelll pak preferuje vyuziti surovin od lokalnich dodavatell. Lokalni/sezénni produkce je také
spojovana s garanci vyssi kvality a Cerstvosti. Co se ty€e udrzitelnosti surovin, neni dostateCné
docenéno a realizovano vyuzivani bio a fairtradové produkce. Zvlasté u bioprodukce je dllezité
dosahnout zmény v souvislosti s jeji niz§i uhlikovou stopou v porovnani s konvencnimi produkty.
Uhlikova stopa patfila k pojmum, které vefejnost nezna, a nedokaze ji tak promitnout do své spotieby.

V oblasti odpadového managementu vétsina gastroprovozoven spravné naklada zejména s obalovym
odpadem ze skla a papiru. V téchto pfipadech (stejné jako u plastd véetné PET) prevlada tfidéni
odpadu. Spatny postup byl zaznamenan nejéast&ji u kovovych obald a napojovych kartond. Jen
vyjimecné byly obaly opétovné vyuzivany napf. pro odnos jidla. Je dllezité primarné predchazet vzniku
odpadll, zejména vyuzivanim vratnych oball a spolupraci s dodavateli, ktefi také upfednostiuji
snizovani obalového odpadu. Zadouci je zaélenit minimalizaci odpadl jako prioritu v celém
dodavatelském fetézci. Spravné nakladani se vzniklym odpadem je az naslednym krokem.

Co se ty€e vratnych zalohovanych oball pouze 5 ze 40 gastronomickych provozoven vratné
zalohované krabi¢ky/kelimky vyuziva, pfipadné prodava opakované pouzitelné nadoby na napoj
s sebou. To limituje jejich vyuziti spotfebiteli. U spotiebitelll sice celkové prevazuje pozitivni postoj
k vratnym zalohovanym krabi¢kam/kelimkdm, ale zatim je aktivné vyuziva pouze 14,7 % respondenta.
Pravidelné respondenti vyuzivaji pfevazné zalohované kelimky na koncertech, festivalech a trzich.
Divodem, pro¢ se néktefi respondenti (5,4 %) stavi negativné k zalohovanym obalim, je hygiena,
komplikovanost/éasova naroénost systému i vysoka zaloha za vratné obaly. Cast respondent(i radgji
preferuje vlastni znovupouzitelné krabicky.

V CR aktualné vstupuje v platnost smérnice EU o zakazu vybranych druhti jednorazovych plastovych
vyrobku. 75 % podnik( v prizkumu podpofilo vySe uvedeny zakaz jednorazovych plastid a 57 % jiz
v dobé dotazovani (jeSté pfed pfijetim smeérnice v Ceském prostiedi) pfechazelo na alternativni produkty
(obaly, bréka, pfibory apod.). Z pohledu spotfebitele se zakazem souhlasilo téméF 74 % dotazovanych.

Gastroodpad kon¢éi pifekvapivé Casto v kontejnerech pro smésny odpad a je také v rozporu s platnou
legislativou zkrmovan. Ddalezité je zintenzivnit nakladani s gastroodpadem formou kompostovani.
Kompostovani Ize zajistit jak pfimo v gastroprovozu, tak napf. na urovni obci. Dale dotacné podporovat
projekty na vystavbu bioplynovych stanic jak komunalnich, tak i privatnich (napf. u vétSich hotelovych
komplexi spojenych s gastroprovozem). Rovnéz podpofit podnikatelské zaméry zaméfené na
zpracovani nezbytného gastroodpadu.

Cirkularita v gastroprovozech bude mit vzdy své limity v podobé nejslabSich ¢lanku cirkularniho
fetézce. Témi mohou byt pravé provozy umoznujici dalSi cirkulaci materidlového odpadu
(gastroodpadu). Cestou ke snizovani a lepSimu vyuziti gastroodpadu mulze byt také jeho pravidelna
analyza. BohuZel zatim se této aktivité vénuje jen zlomek firem, navic vétSina z nich analyzu déla
nepravidelné a nahodile; vysledky nejsou plnohodnotné vyuzivany. Cestou pro monitorovani
gastroodpadu u menSich provozoven by mohlo byt napf. spoleéné sdileni &i pronajem analytickych
zarizeni.

S problematikou gastroodpadu souvisi nedojedené a neprodané jidlo. PfiCinou nedojedeného jidla
byva zpravidla velikost porce, v prizkumu uvedlo 75 % respondentl. V pfipadé nedojedeného jidla se
nejCastéji jedna o prilohy, zatim vSak neni bézné upravovat velikost této casti jidla. V Ceskych
gastroprovozech se spiSe setkdame s nabidkou détské porce (nabizi pfes 30 % provozoven), malou porci
nabizi jen 15 % podnikl. 64 % spotfebitelt pfitom preferuje podniky s moznosti volby velikosti porce.
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Pozitivné jsou hodnoceny také podniky s prodejem pokrmU na vahu. Nabidkou rizné velkych porci by
se vyznamné piedeslo plytvani v podobé nedojedeného jidla. Pokud jiz nedojedené jidlo na talifi zbyde,
mélo by byt zvykem automaticky zakaznikovi nabidnout jeho zabaleni. Sami si o zabaleni zbylého
pokrmu zakaznici zpravidla nepozadaji. Této moznosti vyuziva pfiblizné jen polovina respondent(, a to
pravidelné pouze 19 % respondentl. Idealni variantou by i zde bylo vyuziti vlastniho znovupouzitelného
obalu/krabic¢ky. Nedojedené jidlo se ale zpravidla stava odpadem.

Pokud se pfipravené jidlo neproda, daruji ho gastronomické provozovny nejCastéji svym
zaméstnancum (52 % provozoven tak ¢ini pravidelné). Darovani neprodanych pokrmu humanitarnim
organizacim praktikuje v nepravidelnych intervalech 15 % provozoven. Prodej zbylych pokrmu pres
mobilni aplikaci vyuziva v ramci realizovaného prizkumu pouze 1 provozovna (restaurace), pro kterou je
tato moznost ale jen okrajovou zalezitosti. Na strané spotfebiteld nakupuji v sou¢asné dobé pres tyto
aplikace (v rdzné mife) pouze 3 % respondentl. NejcastéjSim divodem, pro¢ je vyuzivani mobilnich
aplikaci spotfebiteli tak malo rozSifené, je jejich mala informovanost (67 % respondentd tuto moznost
nezna) a omezena dostupnost gastronomickych provozoven, které pfes aplikace pokrmy nabizi (27 %
respondentu).

V oblasti aplikace udrzitelnych pfistupl v samotném gastroprovozu je prioritou sledovanych firem
Uspora energii a vody. Nejvice jsou vyuzivany Usporné zarovky (95 % respondentu), elektrospotrebice
vySSi energetickeé tfidy (83 % respondentl), gastromycky pro Usporu vody (78 % respondentu). Mezi
dalSi nejCastéji uplatfiované principy patfi opravy rozbitych véci, renovace nabytku (68 % respondentl)
a nakup surovin ve vratnych obalech (55 % respondentu).

DalS§i moznosti, jak pfispét k vétsi udrzitelnosti gastronomie na strané spotrebitell, je i ,védomé*
stravovani. Cilené Ize volit pokrmy rostlinného plvodu, které se vyznaduji niz§i uhlikovou stopou. Zatim
je ale povédomi o vySSi zatézi zivotniho prostfedi konzumaci zivo€iSnych produktll malé. Stejné tak je
dilezité preferovat pfi vybéru pokrmu jidla pfipravena z bioproduktli, ovoce a zeleniny z integrované
produkce, produktl s etickou certifikaci apod. Samoziejmosti je jiz zminéna lokalni a sezénni produkce.
Cilené se snazi uhlikovou stopu snizovat jen 3 % z oslovenych respondentt. Dulezité je, Zze alespon
35 % respondentu si vybira pokrmy bohaté na zeleninu a ovoce nebo pfipravené z kvalitniho masa
z ekologického chovu. Pfirozené tak uhlikovou stopu sniZuji. Je vyznamné podporovat v Ceské
gastronomii stravovani nikoli v duchu zasad Fast Food, ale Slow Food.

A jaka je podle firem i spotfebiteld sou€asna udrzitelnost/cirkularita v oblasti gastronomie? Firmy
i spotfebitelé zhodnotili vyuziti cirkularnich principa v ¢eskych gastronomickych provozech jako slabé
a celkové horSi v porovnani s ostatnimi zemémi EU. Vyhled do budoucna je pak mirné pesimisticky
v horizontu 5 let, pozitivni zvrat je o€ekavan az v horizontu 10 let.

4 Zavér
Cilem prizkum0 bylo analyzovat aplikaci cirkularnich principd u vybranych gastronomickych

provozoven (restaurace, bistra a kavarny), a také v kontextu sledovanych cirkularnich principt zhodnotit
udrzitelnost spotfebitelského chovani pfi vyuzivani sluzeb stravovacich zafizeni.

Zakladnim negativnim zjisténim je absence dostate€ného povédomi spolecnosti (firem i spotrebitel)
o cirkularni ekonomice. Aplikaci cirkularnich/udrzitelnych principd v samotném gastroprovozu Ize
aktualné spojit hlavné s Setfenim vodou a energiemi (a to s vyznamnymi rezervami napf. v oblasti
vyuzivani obnovitelnych zdroju energie). Je dulezité dale pracovat na redukci mnozstvi odpadu, zlepsit
nakladani s odpadem, a také zvysit zastoupeni lokalnich a sezdénnich surovin. Rada provozy si je
védoma dulezitosti orientace na produkty z ekologického zemédélstvi, pfipravuji se také na vyuzivani
fairtradové produkce. Vice vyuzivany by vyhledové mély byt i ekologicky Setrné Cistici prostfedky
a produkty z recyklatd. Vyznamnéjsi zastoupeni pokrmu rostlinného pavodu je spiSe v rukou samotnych
spotfebitell a jejich priorit. Existuji vSak principy, které zatim stoji na okraji zajmu firem i spotfebitelu.
V této souvislosti Ize zminit sluzby sdilené ekonomiky ¢i pronajem zafizeni, které mohou podpofit
cirkularitu v gastronomii. Firmy, které se jiZ dnes mohou objektivné Fadit mezi cirkularné orientované, by
uvitaly odliSeni svych provozl cestou certifikace. Ta by méla byt garantovana respektovanou treti
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stranou, aby se nestala soucasti vagnich znaceni bez potfebného (environmentalniho, socialniho
a ekonomického) dopadu.

Primarné je potfeba zménit nastaveni mysli lidi v celém gastronomickém fetézci, pfenastavit vzorce
sluzeb i spotfeby. Jak vyplyva z realizovanych prlizkumu, slaba mista jsou jak na strané provozoven,
tak i spotfebiteld. Nedilnou soucasti posilovani cirkularity je spoluprace vSech tzv. zainteresovanych
stran a podpora cirkularity cestou neustalého zlepSovani vSech principu jako celku.

Ceska spoleénost je spiSe konzervativni a Zadouci zmény vedouci k udrZitelnosti/cirkularité
v gastronomickém sektoru probihaji relativné pomalu. Pro potfebnou flexibilitu je vhodné do
transformace zapoijit i vnéjsi subjekty, zejména odborné organiza¢ni slozky statu a profesni sdruzeni
v oblasti gastronomie. S jejich garanci by mohly byt zrealizovany prizkumy v potfebném rozsahu
a nastaveny vhodné motivaéni nastroje. Autofi nahlizeji pozitivné na realizaci certifikaCnich aktivit
u gastroprovozoven, za podminky potfebné odborné zplsobilosti spravce znacky a zapojenim vSech
urovni gastrosektoru.

Podékovani

Prispévek vznikl s podporou grantového projektu GAJU 121/2020/S Principy cirkularni ekonomiky
v regionalnim managementu vedouci ke zvySeni efektivnosti systémdu.
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Circular gastronomy in the Czech Republic (consumer and corporate
analysis)
Barbora PECHOVA and Hana DOLEZALOVA

Faculty gf Economics, University of South Bohemia in Ceské Budéjovice, Studentska 13,
370 05 Ceskeé Budgéjovice, Czech Republic, e-mail: dolezal@ef.jcu.cz

Abstract

The theme of circular economy is gradually entering individual sectors, including gastronomy.
Gastronomic operations often produce significant amounts of packaging waste, gastro-waste and also
consume significant amounts of water and energy. The circular economy seeks to limit their
environmental impact, make operations more efficient, and can also generate substantial financial
savings. Circular gastronomic operations specifically prevent waste production and use all their
resources efficiently. The pilot projects carried out so far have mainly focused on smaller, especially cafe
operations. However, the necessary impact can be expected when applied across all gastronomic
establishments.

As part of the GAJU 121/2020/S grant project, surveys were carried out focusing on selected
gastronomic operations and consumers who use catering services. One representative was chosen for
each basic type of catering establishment, namely restaurants (basic catering establishments), bistros
(complementary catering establishments) and cafes (socio-entertainment establishments) became
respondents. The company survey focused on sustainable raw material selection, waste management
settings and sustainable operations. The basic themes of the consumer survey were gradually
awareness of circular gastronomic operations, unfinished food, disposable plastic used in gastronomy,
the use of reusable packaging for taking food/drink with you, and an attitude to the application of
selected principles of circular economy in gastronomic establishments. Common themes make it
possible to evaluate individual circuits of circular gastronomy from the point of view of both operators and
their customers. A set of environmental-socio-economic criteria has been proposed to evaluate
companies from the perspective of circularity.

Keywords: Circular economy, circular gastronomy, sustainable consumption, sustainable selection of
raw materials, sustainable waste management, packaging waste, gastro waste, sustainable operation,
multi-criteria assessment of gastro establishments.
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Souhrn

Od roku 2014 se Ceské ekologické manazerské centrum, z.s. (CEMC) zabyvé evropskou metodikou
ETV (Environment Technology Verification) na podporu ekoinovaci. Pro¢ tato metodika vznikla, v jakych
pripadech ji Ize vyuZit, jeji souCasna podoba, prinosy, které se od ni daji oCekavat a organizacni
struktura vytvorena EK pro zabezpeceni procesu. Inspekéni organ ¢. 4055 CEMC ETVCZ je zatim
jedinou organizaci, které je akreditovana na provadéni ovéfovaciho procesu na tizemi CR a SR.

Kli¢ova slova: inovace, ekoinovace, hodnoceni, verifikace, ETV, inspekéni organ

Historie ETV

V roce 2014 se Ceské ekologické manazerské centrum, z.s. (CEMC) zapojil do evropského pilotniho
projektu EU ETV, jehoz cilem je podpofit a urychlit uvadéni inovaci s pozitivnim pfispévkem pro Zivotni
prostfedi do praxe. Jde o dobrovolnou aktivitu, ktera je praktikovana v Kanadé, USA, Koreji, Japonsku,
Filipinach a dalSich zemich. Principem validace ETV je ovéfeni pravdivosti prohlaseni
vyrobce/dodavatele technologie (dale produktu') o jeho vykonovych" parametrech nezavislou tfeti
stranou.

DG Environment EK vychazel z pfedpokladu, Zze to jsou pfedevsim inovace, kterym pro Uspésné
uvedeni na trh schazeji reference. Reference jim pravé mlze dodat ETV ovéfeni podlozené objektivnimi
dikazy. Aby se sjednotily narodni pfistupy k ovéfovani inovativnich technologii, vznikla v roce 2018
norma I1SO 14034 a k ni provadéci dokument dle ISO 14035. V soucasné dobé& byl ukoncen pilotni
projekt a systém ETV je uz aplikovan v souladu s uvedenymi normami. ETV je od samého pocatku
soucasti Eko-inovacniho akéniho planu, Zeleného akéniho planu pro MSP, Zelené dohody, Ak&ni plan
pro cirkularni ekonomiku atd.

Koho by mélo hodnoceni ETV zajimat?

PfedevSim ty, ktefi vazné uvazuji o uvedeni nového produktu na trh (svétovy, evropsky, tuzemsky),
nebo potfebuji dikaz pro spravni organy a investory, Ze disponuji environmentalni technologii.
Zpozornét by mély statni organy vyhlasujici dotacni tituly a rdzné podplrné programy a jimi povérené
fidici organy. Pocet podporovanych a ovéfenych technologii je znamkou kvality vyhladeného programu.
Ridici organy by mély dbat na to, aby mezi uznatelnymi néaklady vyhlaovaného programu byl zafazen
i proces oveéfeni. V neposledni fadé o ovéfené technologie by se méli zajimat investofi, obchodnici
a financujici instituce.

Specifika ETV

Ovérovani environmentalnich technologii ma tato specifika:

e Zadatel o ov&feni musi byt vlastnikem produktu, nebo jim musi byt povéren.
e Jsou jmenovité urCeny technologické oblasti, které jsou pfedmétem zajmu ETV (viz nize).

e Probiha v nékolika fazich: Rychlé ovéfeni + Navrh + Specificky protokol + Zkousky +
Hodnoceni + Publikovani vysledku ovéreni. K vybranym fazim se vyjadiuje Technicka
pracovni skupina.

e ZkouSky musi byt provadény akreditovanymi metodami dle pozadavkl 1ISO 17025.
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e Platnost ovéfeni neni Casové omezena, tj. pokud po ovéfeni vykonovych parametri nedojde

K jejich vyznamné zméné.

Hodnoti se:

Pfipravenost produktu pro uvedeni na trh,
inovativnost produktu oproti alternativam,
soulad s platnou legislativou a standardy,
prinosy pro uZivatele a Zivotni prostfedi,

o O O O O

Novy GVP 2.0

dosazené vykonové parametry (na zakladé vysledkl provedenych zkousek).

V tomto roce by mél byt schvalen novy ovéfovaci protokol GVP 2.0. Oproti pfedchozimu protokolu

fady 1.0 az 1.3 je zédsadni zménou rozSifeni technologickych oblasti:

GVP1.0az 1.3 GVP 2.0
1. Uprava a monitorovani vody 1. Uprava a monitorovani vody
2. Materialy, odpady a zdroje 2. Materialy, odpady a zdroje
3. Energetické technologie 3. Energetické technologie
4. Monitoring a sanace pudy a podzemnich vod
5. Cistsi vyroba a procesy
6. Environmentalni technologie v zemé&délstvi
7. Monitorovani a omezovani znecisténi ovzdusi

Organizacni zabezpeceni ETV

DG Environment vytvofil pro ETV tuto fidici strukturu:

ETV Program Structure e
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Z uvedeného organizacniho schématu je zfejmé, ze EK do systém ETV zahrnula spolupraci
s Evropskym sdruzenim pro akreditaci a nové i s Evropskym institutem pro inovace a technologie.

Vykonnou slozkou jsou zde ovéfovaci organy, Sekretariat ETV a Technicka pracovni skupina. Jednim
z ovéfovacich organt je CEMC, ktery zalozil Inspekéni organ & 4055 CEMC ETVCZ, ktery je
akreditovan CIA (Cesky Institut pro Akreditaci) pro ovéfovani environmentalnich technologii
v technologické oblasti €. 1 a €. 2. V budoucnu, po schvaleni GVP 2.0, CEMC uvazuje o akreditaci pro
oblast €. 4, pfipadné jesté pro oblast €. 5. Pro tuto Cinnost vyuzivame externi experty. ProtoZze odborny
rozsah problematiky v uvedenych technologickych oblastech je znacny, trvale rozSifujeme databazi
expertl o dal$i zajemce. Z této databaze také doporucujeme Sekretariatu ETV experty do Technické
pracovni skupiny, ktera se rovnéz podili na jednotlivych etapach ovéfovani.

Co organizace ovérenim ziskavaji?

Ovérené inovativni technologie ziskavaji logo pilotniho programu EU ETV, registracni Cislo
v prestizni evropské databazi ovéfenych inovativnich technologii EU ETV. Dokladem o ovéfeni
technologie je Prohlaseni o ovéreni ETV a certifikdt CEMC ETVCZ. Tyto dokumenty je mozné vyuzit
v obchodni praxi. Jsou potvrzenim vykonnosti technologie a diikazem jejiho odliSeni od konkurence.

Zkusenosti CEMC

Je tfeba oteviené pfiznat, Ze zajem o ovéfeni zatim nenaplfuje nase odekavani. Tyka se to ale i celé
Evropy. CEMC ETVCZ zatim ovéfil tfi technologie, z toho dvé ze Slovenska. Obecné se da fici, ze
evidujeme vé&tsi zajem ze zahraniéi, nez z CR. V CR registrujeme ponékud vétsi zajem o tzv. Rychlé
ovéfeni (dosud cca 20 ovéfeni), prostfednictvim kterého posuzujeme projekty financované
prostfednictvim TA CR. V tomto pfipadé se prevazné jedna o posouzeni metodik. Pfedpokladame, ze
nastartovanim novych evropskych programu (European Green Deal, Fit for 55, HORIZON Europe atd.)
a vétSim dirazem EK na vyuziti ETV v evropskych a narodnich programech, bude potencial ETV vice
vyuzit.

Informace:
Stranky CEMC: EU ETV :: Treti Ruka (tretiruka.cz) & Projekty :: CEMC
Stranky EK: What is ETV? | Eco-innovation Action Plan (europa.eu)

Ovérené technologie: Verified Technologies | Eco-innovation Action Plan (europa.eu)

Informacni letak: ETV-Flyer-CS.pdf (clvaw-cdnwnd.com)

"V systému ETV se pojmem , technologie” rozumi $iroka $kala lidské ¢innosti (vyrobek, technologie, inzenyrské

feSeni, servisni ¢innost atd.).

i y v , . el s s vy V. vy v . 1
Vykonem se rozumi vybrané parametry charakterizujici pfinos produktu v Sirs§im slova smyslu, v€. environmentalniho

pfinosu
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