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1. Introduction 

Recently, no other municipal waste constituent quantity has 

grown so radically as it has been in case of packaging materials. Both 

their quantity and quality are changing. Nowadays, there is an emphasis 

on economical products which should also be eco-friendly, though. Sci-

entists had dealt with the issue of reducing environmental load for years 

when they invented a new material of PLA, which is a polyester on 

a cornflour base called polylactid acid, which due to its biodegradable 

characteristics and manufacturing method making use of renewable re-

sources has started a great environmental “boom” on the packaging mate-

rial market. For the time being, its disadvantage is its higher cost which 
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should, however, decrease through expanding outputs and having more 

competition on the market [1]. 

PLA has already been used in the sphere of medicine as well as in 

the food-processing industry where it asserts itself in the production of 

plastic foils, trays, disposable cutlery, cups and yoghurt packaging. Own 

PLA bottles predominantly assert themselves as a packaging material for 

food and drinks with short-term durability, e.g. still water. Not only the 

disposal but also the production of PLA is more environmentally friendly 

as about 65% less of fossil fuels gets used in its production than it is in 

case of other plastics. Objectors oppose that the production of PLA from 

corn can deteriorate the situation in the food market despite the fact PLA 

producers use low quality corn only [2]. 

The bottle has an excellent transparency and its oxygen barrier prop-

erties are equivalent to polypropylene. The bottle degrades in the course of 

75 to 80 days in the conditions of commercial composting [2]. The feed-

stock for PLA production are plants producing starch, most frequently corn. 

Starch is extracted from plants and is broken into its structural units – mole-

cules of glucose. Glucose is then converted into lactic acid by lactic acid 

fermentation bacteria. Chemical polymerization of lactic acid follows under 

the formation of a desired polymer [3]. Next, a granulation product is made, 

from which, similarly to a PET (Polyethylenterephtalate) bottle production, 

preforms are manufactured resulting into the final product of PLA bot-

tles [4]. The final PLA bottle production step may be implemented using 

the already existing facilities used for PET, PP (Polypropylene) and PE 

(Polyethylene) production [18].  

However, in case of PLA material there is a problem in 

the moment of having consumed the contents of a bottle, for example, 

and the consumer is forced to decide what to do with the used packaging. 

How and where should the refuse be disposed of? The crucial aspect is 

a necessity of precise separation of this waste as mixing PET and PLA 

devalues the final recycled material when recycling PET bottles. It is 

apparent that reaching a desired percentage of separation requires suffi-

cient public awareness of the existence of such a material and how it 

should be sorted. 

The interest of the sociological survey, on the grounds of the 

above mentioned, was to find out what the current public awareness of 

packaging materials is. The questions contained in the sociological sur-
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vey were directed towards the knowledge of types of packaging materi-

als, for example, whether consumers would prefer a product according to 

the type of material from which the packaging is made, whether the re-

spondents sort waste and last, but not least, what is the public opinion on 

deposits for PET containers. 

In the Czech Republic a system of deposits, which would separate 

100% of PET and PLA bottles in the process of separation, has not been 

adopted yet. There is no law which would regulate the issue of biode-

gradable bottles, either. As a result, PLA material is ineffectively mixed 

with other types of plastics, the public is not informed about the issue, the 

costs are thus higher and the PLA bottles become low economically at-

tractive. The Czech legal system only regulates biowaste, namely in Act 

on Waste 185/2001 Coll. [13], which apart others deals with the duties 

in handling of waste, waste utilization methods and waste disposal, etc., 

in Act on Packaging 477/2001 Coll. [19], and in Regulation 341/2008 on 

details on handling biologically degradable wastes [20]. 

Nevertheless, there is no mention of PLA bottles in the Act on 

Waste (Act 185/2001 Coll., on waste as amended) [4]. The reason for 

this is unawareness, unfulfilled expectations, cost and insufficient eco-

nomic attractiveness of PLA bottles. 

Legislation in the sphere of biodegradable plastics (BDP) started 

to gradually develop at the beginning of the 1990s on the national levels, 

predominantly in the USA (ASTM – American Society for Testing and 

Materials) and in Germany (DIN – Deutsche Industrie-Norm) [14]. In 

1999 ISO international standards were adopted and in 2000 a fundamen-

tal European Union norm on compostable and biodegradable packaging 

EN 13 432 was passed (CSN EN 13 432) [14, 21]. 

Compostable plastics belong into the group of biodegradable plas-

tics. The third article of German Directive 94/62/ES [15] for packaging 

created a privileged status for compostable plastic packaging. According 

to the directive, compostable and certified packagings are exempt from 

the provision of § 6 of the directive till 2012. In simple terms, they are 

exempt from the legal provisions of “der Grüne Punkt”. The international 

association for bioplastics and biodegradable polymers of IBAW (Indian 

Business Alliance on Water) expects that this provision shall have a posi-

tive influence on the launch of packaging from bioplastics onto the Ger-

man market. Its material characteristics must comply with biodegradabil-
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ity conditions in accordance with CSN EN 13 432 [21]. In 2006 the Eu-

ropean countries of Germany, Netherlands, Poland, Switzerland and 

Great Britain agreed on the biodegradability usage and condition fulfil-

ment. Complying with the relevant norm requirements compostable plas-

tics are utilizable in composting. Compostable plastics made from starch 

derivatives have an optimal life cycle. Widely available renewable re-

sources such as corn, grain, rice or potatoes are used for their produc-

tion [5]. 

2. Statistical Computing Methods 

The sociological survey was carried out questioning 4 principal 
target groups, particularly drink producers, store chains, consumers and 
packaging waste disposal companies. The evaluation was conducted in 
the form of testing hypotheses using a non-parametric method. Depend-
ence of two variables was identified in the interest groups, except for the 
store chains. In their case only a verbal evaluation was carried out due to 
a low representativeness of the sample. 

Drawing up the sociological survey the methodology of Briš, 
Litschmannová, etc. was used [6÷8]. Wording the questions, both the 
analytical (basic data on the respondent) as well as priority ones were 
used. The respondents could choose answers to questions of a close-
ended type, alternative, semi-closed or open-ended. There were seven 
questions concerning the issue of the packaging material. The initial 
questions focused on the basic data about the respondent, which were 
followed by hypotheses of two variables based on the parameters. 

The total number of respondents was 173. In the target group of 
consumers it was 113 respondents, which is a sufficient sample for such 
type of a sociological survey. Data were acquired using the technique of 
a “snowball sampling”, through emails or trained questioners [9]. 

The addressed representatives of waste disposal companies and 
packaging material producers (27 answered questionnaires), store chains 
(7 answered questionnaires), mineral water companies, dairies and others 
(26 answered questionnaires) were selected in a company database of 
“ALBERTINA – COMPANY MONITOR” of Creditinfo company, and 
by means of web sites. Both the companies as well as consumers came 
from all ends of the Czech Republic to ensure as most effective repre-
sentativeness of the sociological survey as possible. 
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3. Results and Discussion  

One of the first questions was aimed at the knowledge of packag-

ing material types. Launching PLA bottles it is necessary to put emphasis 

on the fact they are recognized and sorted correspondingly. In the group 

of consumers the question of “What of the stated types of packaging ma-

terials do you know?” had few positive answers in case of PLA bottles 

representing the biodegradable material awareness, i.e. mere 21 out of the 

total 113 respondents (approx. 19%), whereas everybody knew PET bot-

tles (See Figure 1). Producers and packaging material processors were 

asked whether they are aware of a PLA bottle notion and the answers 

imply that 56% of companies have already come across this type of 

packaging (See Figure 2). 

It is apparent on the grounds of the above mentioned that the first 

step to launch PLA bottles should be a sufficient promotion of the own 

material among consumers. So far, PLA bottles have not been distributed 

in the CR and thus consumers do not know this new packaging material. 

Companies dealing with packaging come across this type of product 

quite frequently and it is only a matter of time when also consumers have 

the chance to encounter PLA bottles.  

An important factor affecting the use of PLA bottles as a packag-

ing material on the market is the fact whether this packaging shall be 

interesting for consumers for being biodegradable or whether the price 

shall be decisive. Consumers were asked a question – “Would you 

choose goods according to their packaging material?” (See Figure 3) and 

store chains and drink producers were asked a question – “Do you think 

consumers would choose a product according to its packaging material?” 

Depending on the addressed group there were significant differences in 

the answers. Store chains with 100% and drink producers with 77% sup-

pose that their customers would choose goods according to the packaging 

material, but only 47% respondents from the consumer group would real-

ly decide according to the packaging material. The remaining majority 

(53%) did not care what the packaging material is. 
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Fig. 1. Evaluation of respondents’ knowledge of packaging materials 

Rys. 1. Ocena znajomości materiałów opakowaniowych przez respondentów 

 

Fig. 2. Evaluation of producers and packaging material processors’ answers 

whether they are aware of PLA bottles 

Rys. 2. Ocena odpowiedzi producentów I przetwórców materiałów 

opakowaniowych na pytanie czy znają butelki z PLA 

 

 

Fig. 3. Evaluation of respondents’ answers to: “Would you choose goods 

according to their type of packaging material?” 

Rys. 3. Odpowiedzi respondentów na pytanie: „Czy wybierałbyś produkty ze 

względu na typ ich opakowania?” 
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This demonstrates the public attitude to the fact that customers 

shall not appreciate products packed into “more eco-friendly” PLA bot-

tles and they shall choose goods according to their popularity or their 

price. It is then left on the producers’ consideration what materials they 

should fill into. 

The questionnaire survey showed that most frequently the ob-

served products are filled into PET bottles and other category labelled as 

“others” (glass, Tetrapac, LACPET, PP). To date, no company fills their 

products into PLA bottles in the CR (See Figure 4). The problem here is 

the cost of PLA bottles which is, so far, much higher than the cost of PET 

bottles [1]. This way, products filled into PLA bottles would become 

more expensive and would not be competitive. 

 

Fig. 4. Types of used packaging material for mineral water, milk, etc. 

Rys. 4. Typy zastosowanych materiałów opakowaniowych do wody mineralnej, 

mleka itp. 

 

After all, if products from PLA asserted themselves on the mar-

ket, there would be another issue of how consumers should handle this 

packaging material subsequently. Neither the existing legal regulations in 

the Czech Republic nor the waste collection system take biodegradable 

PLA bottles into consideration. The established sorting process takes into 

account only plastics, glass, paper and compostable material (however, 

this does not get into composting plants suitable for PLA degradation).  
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The sociological survey implies that over 75% of the addressed 

public sort waste (See Figure 5), and therefore, a theoretical solution for 

PLA bottles separation would be an introduction of one more constituent 

into the sorting process. The existing container sites could include anoth-

er container type for biodegradable materials. 

 

Fig. 5. Evaluation of respondents’ answers to: “Do you sort waste?” 

Rys. 5. Odpowiedzi respondentów na pytanie: „Czy sortujesz odpady?” 

 

In the CR one food-processing company tried to launch the PLA 

material in 1998 in the form of new bioyoghurt filled into PLA cups [10]. 

It must be said that the novelty came off quite badly. Soon, the packaging 

material was withdrawn from the market due to an unresolved collection 

system and subsequent utilization of the material. Even ecologically-

minded consumers did not know how to dispose of this type of waste. 

The failure was then caused by an insufficient promotion and failure of 

the collection system [10]. Another bioplastics producer is, for example, 

the company of NatureWorks LLC (USA) [17] which uses PLA bottles 

for still mineral water called BIOTA [11] or Earthpure Organics
TM

 LLC, 

which also started to fill into this material, i.e. their product called Eco-

Water
TM

. More and more companies begin to use packaging made from 

bioplastics for their products and it is only a matter of time when such 

products shall appear on the Czech market and there will then be a neces-

sity to deal with the situation [12]. 

A certain possibility how to motivate the society towards a higher 

productivity of waste sorting, especially in case of the monitored PET 

and PLA containers could be deposits [16]. This method of collection 

was approved by 84% of respondents from the ranks of the public, i.e. 

consumers (See Figure 6). Producers of dairy drinks, 70% of the ad-
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dressed ones, were also in favour of deposits, but only 33% of producers 

of mineral water and other drinks agreed with deposits (See Figure 7). 

 

Fig. 6. Evaluation of respondents’ answers to: “Do you agree with deposits on 

packaging material?” 

Rys. 6. Odpowiedzi respondentów na pytanie: „Czy zgadzasz się na kaucję za 

opakowania?” 

 

Fig. 7. Evaluation of mineral water producers and dairy’s answers to: “Do you 

agree with deposits on packaging material?” 

Rys. 7. Odpowiedzi producentów mleka i wody mineralnej na pytanie: „Czy 

zgadzasz się na kaucję za opakowania?” 

 

This begs the question whether it would be suitable to take into 

account deposits on PET as well as PLA in the future, when the majority 

of the addressed consumers, whom the issue concerns the most, agree 

with the given method of collection [9]. There is no doubt that the trans-

fer to a deposit system for PET as well as PLA bottles would cause 

a number of changes. Apart from legislative and consumers’ habits the 
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change would also concern producers’ methods and established distribu-

tors’ mechanisms. In addition, it may have an influence on product price 

fixing. Naturally, the collected bottles against a deposit would not be 

refilled, but the material would be recycled or composted. 

4. Conclusion 

On the grounds of the above stated facts it may be concluded that 

PLA as a packaging material, both for drinks or other products, is pro-

spective for the future, not only thanks to its properties of a biologically 

degradable material, but also thanks to the fact it comes from renewable 

resources. However, it must be pointed out that the whole system of pro-

duction, distribution, collection and follow-up processing of biodegrada-

ble materials still has lots of restrictions and issues to be dealt with, 

which will have to be solved before the products appear on the Czech 

market.  

Not only in the Czech Republic, PLA is not distributed on a mass 

basis so far and before this happens it is necessary to prepare adequate 

conditions, both legislative and practical ones. As a consumer is not able 

to distinguish these two types of plastics with the naked eye, these could 

get mixed up, which represents a problem for recycling of both the pack-

agings. PLA impurities in PET worsen its quality during repeated pro-

duction. On the other hand, PET cannot be composted whatever the ef-

forts may be. Therefore, it is necessary to prepare and introduce a sepa-

rate system of collection and inform the public in a similar way how they 

got familiarized with waste sorting into paper, plastics and glass. If de-

posits on packaging are considered, collection machines must be pre-

pared for this possibility or collection site personnel must be trained, and 

last but not least, industrial composting plants must be set up.  

The implemented sociological survey showed that the target 

group of the general public favours PLA as an environmentally more 

friendly material. The contemporary society is not indifferent to the envi-

ronment and despite an increase in the consumerist way of life they are 

interested in being environmentally friendly, e.g. by sorting waste. 

A more than half of the consumers sort waste and 47% of consumers use 

recycled and ecological materials. On the other hand, producers of pack-

aging and companies that fill their products in the materials are naturally 
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sceptical to the materials as a launch of new plastics would require cer-

tain changes in their plants, especially introducing the system of deposits 

and related considerable investments 

To launch PLA bottles on the market it is vital to: 

 pass legislative measures, 

 to work out a collection system for such packaging, 

 to sufficiently promote PLA bottles,  

 to mark the bottles to better distinguish among other packaging mate-

rials, 

 to prepare commercial composting plants for biodegradable PLA 

bottles. 

 

Acknowledgement 

This study was supported by the research internal grant No. SP2011/108. 

References 

1. WEI LI has successfully developed a 300 ml water bottle in clear colour using 

a new and innovative material – PLA. [online]. Packaging South Asia, The 

magazine for Modern packaging, aktualizováno: 02.01.2009, Dostupný na 

WWW: <http://www.packagingsouthasia.com/news/WEI_LI_has_580.html>. 

2. Cargill's Corn-Based Plastics Business to be Known as NatureWorks LLC. 

[online]. AZoM – materials, aktualizováno 05.07.2008, Dostupný na 

WWW: <http://www.azom.com/news.asp?newsID=2493>. 

3. Obruča S.: Bioplasty – materiály budoucnosti II. . INOVACE.CZ [online]. 

Září 2007, 1, [cit. 2011-04-04]. Dostupný z WWW:<http://www.inovace. 

cz/for-high tech/biotechnologie/clanek/bioplasty-material-budoucnosti-ii-

/>. ISSN 1802-6206. 

4. BIOTA Water v nové PLA láhvi dorazila do L.A. [online]. Petrecycling: Ing. 

Jiří Nezval, aktualizováno 05.07.2008. Dostupný na WWW: 

<http://www.petrecycling.cz/biota1.htm>. 

5. Plastové obaly, [online]. Tomáš Obr, aktualizováno 01.02.2009. Dostupný 

na WWW:<http://www.svetbaleni.cz/hlavni-tema/hlavn-tma-plastove-

obaly-biodegradovatelne-folie-bez-medialni-mystiky.htm>. 

6. Briš L. Litschmannová M.: Statistika I pro kombinované studium. Ostra-

va : VŠB – TU Ostrava, 2009. 29 s. 

7. Daniela J.: Pravděpodobnost a matematická statistika 11. Praha : ČVUT, 

1999. 130 s.  



160 R. Topiarzová, V. Čablík, L. Nezvalová, P. Fečko, B. Tora 
 

8. Likeš J., Machek J.: Počet pravděpodobnosti. Praha : SNTL – Naklada-

telství technické literatury, 1982. 53 s. 

9. Topiarzová R.: Analýza a sociologický průzkum PLA versus PET lahve. 

HGF VŠB-TU Ostrava Hornicko-geologická fakulta, 2009. 110 s. Vedoucí 

diplomové práce doc. Ing. Vladimír Čablík, Ph.D. 

10. Kompostování biodegradabilních plastů [online]. Copyright 2008 HBABio, 

spol. sr.o. aktualizováno 01.02.2009, Dostupný na WWW: 

<http://www.hbabio.cz/produkty_kp.html>. 

11. From Plants to Plastic.[online]. Nature Works LLC, aktualizováno 

01.09.2009, Dostupný na WWW: <http://www.natureworksllc.com/about-

natureworks-llc/from-plants-to-plastic.aspx>. 

12. Bioplasty! Ano či ne? [online]. OBRUČKA Stanislav, Gate2Biotech, aktua-

lizováno 01.07.2009, Dostupný na WWW: 

<http://www.gate2biotech.cz/bioplasty-ano-ci-ne/>. 

13. Česká republika. Zákon č. 185/2001 Sb. o odpadech a o změně některých 

dalších zákonů : (úplné znění). In Sbírka zákonů, Česká republika. 2001, 

částka 71, s. 4074-4113.  

14. Obaly – Požadavky na obaly využitelné ke kompostování a biodegradaci 

[online]. Česká technická norma ČSNEN 13432, aktualizováno 07.12.2009, 

Dostupný na WWW: <http://opravy.normy.biz/download.php?i=74133>. 

15. Směrnice Evropského parlamentu a Rady 94/62/ES [online]. EUR.LEX, 

aktualizováno 07.12.2009, Dostupný na WWW: 

<http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31994L0

062:cs:HTML>. 

16. Tachwalia Y., Al-Assafa Y., Al-Ali A.R.: Automatic multistage classifica-

tion system for plastic bottlesnext term recycling. Resources, Conservation 

and Recycling [online]. December 2007, 266-285, [cit. 2011-03-31]. 

Dostupný z WWW: <http://www.sciencedirect.com/science?_ob= Arti-

cleURL&_udi=B6VDX-4NRMD8G-

2&_user=822117&_coverDate=12%2F31%2F2007&_alid=1698942508&_

rdoc=5&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&

_cdi=5994&_sort=r&_st=13&_docanchor=&view=c&_ct=509&_acct=C00

0044516&_version=1&_urlVersion=0&_userid=822117&md5=d49e43362

ce8a548ca6e092ca99f070e&searchtype=a>. 

  

http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31994L0062:cs:HTML
http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31994L0062:cs:HTML


Launch of Biodegradable PLA Bottles: A Sociological Survey… 161 
 

17. VINK, Erwin T.H., et al. Applications of life cycle assessment to Nature-

Works™ polylactidenext term (PLA) production. Polymer Degradation and 

Stability [online]. 2003, 403-419, [cit. 2011-03-31]. Dostupný z WWW: 

<http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TXS-

487DKKM-1&_user=822117&_coverDate=12%2F31%2F2003&_alid= 

1698994882&_rdoc=3&_fmt=high&_orig=search&_origin=search&_zone=rsl

t_list_item&_cdi=5598&_docanchor=&view=c&_ct=3701&_acct=C0000445

16&_version=1&_urlVersion=0&_userid=822117&md5=754975a5340a9de65

eef5517493e393b&searchtype=a>. 

18. Guptaa A.P., Kumar V.: New emerging trends in synthetic biodegradable pol-

ymers – Polylactide:next term A critique. European Polymer Journal [online]. 

October 2007, 4053-4074, [cit. 2011-03-31]. Dostupný z WWW: 

<http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TWW-

4P718PY-2&_user=822117&_coverDate=10%2F31%2F2007&_alid 

=1698994882&_rdoc=11&_fmt=high&_orig=search&_origin=search&_zone=r

slt_list_item&_cdi=5573&_docanchor=&view=c&_ct=3701&_acct=C0000445

16&_version=1&_urlVersion=0&_userid=822117&md5=4c7b731a76bb3c607c

e66cce0496a316&searchtype=a>. 

19. Česká republika. Zákon č. 477/2001 Sb. o obalech a o změně některých 

dalších zákonů : (úplné znění). In Sbírka zákonů, Česká republika. 2001, 

částka 172, s. 9948-9969.  

20. Česká republika. Vyhláška č. 341/2008 Sb. o podrobnostech nakládání 

s biologicky rozložitelnými odpady a o změně některých dalších zákonů : 

(úplné znění). In Sbírka zákonů, Česká republika. 2008, částka 110, s. 

5251÷5274.  

21. ČSN EN 13432. Obaly – Požadavky na obaly využitelné ke kompostování a 

biodegradaci, Český normalizační institut, Česká republika-Praha, 2001. 22. 

 

Wprowadzenie biodegradowalnych butelek PLA:  

badania socjologiczne świadomości materiałów 

opakowaniowych w Republice Czeskiej 

Streszczenie 

W artykule omówiono aktualne zagadnienie coraz większych ilości 

opakowań z tworzyw sztucznych. Przeprowadzono badanie socjologiczne, do-

tyczące tego zagadnienia, na temat „Świadomość dotycząca opakowań”. Jego 

celem było wskazanie problemów przy wprowadzaniu nowych biodegradowal-
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nych butelek z polilaktydu (PLA). Kolejnym celem była identyfikacja i udoku-

mentowanie świadomości społecznej podmiotów, których sprawa dotyczy, 

a więc sprawdzić, jak są one postrzegane przez odbiorców oraz, czy zdaniem 

respondentów, warto śledzić rozwój opakowań biodegradowalnych w przyszło-

ści. Badania przeprowadzono wśród konsumentów, producentów opakowań, 

firm, które używają tych opakowań, sieci sklepów oraz firm zajmujących się 

utylizacją odpadów. Wyniki badania socjologicznego pokazują, że społeczeń-

stwo ma pozytywny stosunek do wprowadzenie opakowań biodegradowalnych, 

natomiast producenci opakowań i firmy, które je wykorzystują są raczej scep-

tycznie nastawieni do tych materiałów. Nacisk położono także na stosunek kon-

sumentów do sortowania odpadów i pytanie o wprowadzenie kaucji za opako-

wania. Ponad połowa respondentów sortuje odpady i są za kaucją na opakowa-

nia. Były jednak różne opinie w firmach, używają opakowań: odpowiedzi doty-

czące systemu kaucji całkowicie różniły się w zależności od typu napoju. 


