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In Saint-Petersburg there is no developed recycling system while waste is accumulated 

on landfills. Such approach does not make use of potential energy or raw material and 

also occupies much space. Finnish waste handling system, on the other hand, has already 

proved its efficiency and thus can be taken as a benchmark. The topic of interest is drink-

ing plastic bottles and their recycling opportunities in the Russian city.  

 

The purpose of the work was to collect data about the real recycling situation in Saint-

Petersburg. The thesis will be helpful for people who are interested in the subject and who 

want to develop in this sphere.  

 

The thesis is based on both research and a survey, with sample size of 120 responders. 

Questions concerned several topics, and through them the environmental attitude of citi-

zens of Saint-Petersburg were investigated, their vision of the current situation and the 

future of plastic bottles recycling. Also Russian and Finnish waste handling systems were 

presented. Possible motivators and preferable environmental education were important 

topics to discover. The final part consists of suggestions for recycling implementation in 

the city basing on survey results and Finnish approach to the problem. 

 

Saint-Petersburg citizens demonstrated their environmental concern and will for improve-

ment. However, quite many are frustrated. Absence of common recycling system is the 

biggest obstacle. Besides, it should be convenient for people to separate and utilize plastic 

bottles. The possible solutions are either creation of the deposit based system (similar to 

the Finnish one) or installation of the waste containers in the close proximity.  

 

In overall, there is a big prospective for plastic bottles handling development. The major-

ity of responders are supporting circular economy, but they are in need for stimulation 

and education. The consumption rates of bottles are high and thus there is a need for a 

proper utilization. And even though people are welcoming a recycling system, external 

intervention of government or proactive organisations should pave the way. 
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1 INTRODUCTION 

 

 

Globally, 90% of produced plastic is not properly utilized (Parker 2017). It stands for 

waste accumulation, environmental pollution and overall high level of consumption of 

natural resources. Circular economy is the innovative approach for waste handing, which 

is perceived as a useful base for production (Business Finland 2017). Undeniably, each 

type of material requires its own type of utilization. This works concentrates on rational 

plastic recycling and its prospective in Saint-Petersburg, Russia, and proposes to reader 

several ways how the situation could be improved.  

 

Usage of natural plastic forms started thousands of years ago. And whereas synthetic de-

rived plastic was initially developed less than 90 years ago, animal horns and rubber were 

already widely implemented in ancient times (Knight 2014). 

 

Plastic boom started in 1930’s, when first synthetic types of plastic were invented and 

introduced to the market. Its popularity even influenced new fashion flows, where plastic 

was the base of household items, and even for furniture (Knight 2014). 

 

Plastic stepped into daily lives of people and surrounds us everywhere. The dependence 

of humanity on this material is remarkable. The first and foremost advantage of plastic 

comparing to other materials is cheap cost of production. Durability and strength of this 

material gained acknowledgement and, combined with affordable price, plastic is serving 

as a base for a wide range of consumer products. (Knight 2014). 

 

However, among all the benefits there is one important disadvantage: plastic is one of the 

most difficult groups of materials in terms of recycling. Moreover, certain types of plastic 

are even more difficult than others, which is even more power- and cost demanding for 

its complete utilization (Knight 2014). 

 

Furthermore, waste reduction has become an important issue in modern world. High pro-

duction rates and constantly increasing population of the planet are followed by necessity 

of recycling, which is, unfortunately, not widely implemented. Plastic stays at landfills 

for a long time. It can affect nature in a negative way, disturbing flora and fauna. Sea 
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fauna suffocated by plastic bags and completely polluted forests are just two examples of 

such influence.   

 

Average Russian family with 4 members produces 150kg of various types of plastic waste 

per year. (Ogorodnov, 2013). In other words, there is a huge need for implementation of 

recycling practices. Plastic comes in our daily life in many compositions, and its type 

dictates the recycling technology applicable for it. Big share of plastics can be recycled. 

Leaving them in the landfills means simply wasting the recyclable material (Kraysova 

2015). 

 

One of the objectives of this thesis is to show the current situation of solid waste recycling 

and plastic bottles utilization possibilities in Saint-Petersburg. The city was chosen since 

it is the hometown of the author. Since Finnish approach in terms of recycling has been 

proving its efficiency for over 20 years, it can be implemented in other countries as well 

and therefore will be used as an example in this work.  

 

The experimental part of thesis is presented in a form of survey which, was carried out 

among Saint-Petersburg citizens, with a sample size of 120 people. It illustrates the recy-

cling reality and the way how people perceive it. In opinion of the author, survey is an 

effective way to observe the recycling tendencies since similar surveys are not conducted 

recently, which makes obtained information even more valuable  

 

It is worth noticing that author contacted Russian plastic bottles recycling companies in 

order to arrange an interview. However, unfortunately, none of the businesses contacted 

has demonstrated a will to assist and discuss environmental issues. 

 

The last chapter of thesis proposes solutions to major recycling problems and it also ex-

presses personal opinion of the author on the subject. Survey results in English language 

could be found in the appendix. Russian version for Saint-Petersburg citizen is presented 

there as well.  
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2 MATERIAL AND METHODS 

 

 

Description of current environmental situation cannot be based only on raw facts. It is 

important to investigate which role environmental practices play in daily routine of Saint-

Petersburg citizens.  

 

Essential part of this thesis work is a survey, which aimed to gather information on current 

recycling activities and environmental concern. It also included questions about difficul-

ties and possible motivators. Basing on the results, suggestions for improvement are 

made. 

 

This thesis work is dedicated to the PET bottles recycling prospective in Saint-Petersburg. 

However, when talking about one fraction, the whole recycling system is taken into ac-

count. With the proper approach different waste categories can be collected and repro-

cessed. General questions compose the survey body, with only couple of topic specific 

questions.  

 

Survey was created on Google platform. It consists of 2 general and 12 topic-specific 

questions, including both single and multiple-choice answer options. Sample size was not 

planned in beforehand. The aim was to collect as much responds as possible. Author tried 

to attract people by composing easily and quickly answered survey. Respondents were 

able to add their own answers to several questions. Also comment section was added as 

a place for feedback and own ideas.  
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3 PLASTICS 

 

 

3.1 Description of plastics 

 

Plasticity is the ability of material to undergo deformations without being destructed. 

Plastic products can be easily reshaped by applying heat and pressure. The material is 

also very light due to low-density. All these features make plastic a base for many prod-

ucts, including food and beverage containers (Rodriguez 1999). 

 

Depending on the molecular structure, several types of plastic are defined. This work 

concentrates on the recycling of plastic bottles, so only their raw material will be in center 

of attention.  

 

The most commonly used is polyethylene terephthalate. Although there are other plastic 

types used in food and drink industry, they concede in many aspects. Frequently the short 

abbreviation PET is used, because the full name is quite long and difficult to pronounce. 

Each plastic type has also correlation with a particular number, so PET relates to number 

1 (picture 1). Producers decide on reference mark of their bottles, so it can be number in 

the triangle or name in letters (Encyclopedia Britannica: PET or PETE). 

 

PICTURE 1. Polyethylene terephthalate marking (Tomia 2006) 

 

 

3.2 Advantages of Polyethylene Terephthalate  

 

First, advantage of plastic over other materials should be discussed. Polyethylene tereph-

thalate has several outstanding qualities, due to which it is so widely implemented in 
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many industries. It serves as a strong barrier to oxygen, water and carbon dioxide. Sec-

ondly, the quality of surface of this material is aesthetically nice and transparent. Finally, 

material is resistant to physical impacts and has high holding capacity and also does not 

deform when filled with liquids (Plastic Packaging Facts 2018). Although glass possesses 

the same properties, it is heavy and fragile. Plastic bottles are easier and cheaper in trans-

portation. 

 

Safety is also a crucial factor, since chemicals, including harmful ones, might travel from 

the plastic container to its contents. That makes beverages and food dangerous for health 

of a human. There used to be discussions whether PET is harmless. According to current 

data, polyethylene terephthalate is an inert material, meaning it is the safest and the most 

suitable container for nutrition (UK Cancer Research 2018) 

 

It is an interesting fact that many plastic bottles sold in stores, are designed for a single 

use. It does not mean literally very short life cycle of material, but it stands for necessity 

of proper washing and drying before using it again. Moisture may provoke bacteria 

growth, making the bottle’s content dangerous (Harrington 2016) 

 

 

3.3 Manufacturing process 

 

Vast majority of plastics are hydrocarbons compositions, which are artificially derived 

through industrial polymerization (Business Dictionary 2018). During the process many 

monomers (small molecules) are combined into larger molecule, which is called polymer. 

Single polymer may include thousands of monomers in order to gain specific physical 

properties (Encyclopedia Britannica: Polymerization 2018). In its turn, polymers form 

polymer material which stands for plastic (Encyclopedia Britannica: Plastic 2018). 

 

PET is a synthetically derived plastic from polymerization of ethylene glycol and tereph-

thalic acid. The reaction happens with heat and catalyst presence. PET is the end product, 

which can be solidified for future processing or can be directly spun into fibers (Encyclo-

pedia Britannica: PET or PETE 2018). Picture below represents the chemical reaction. 

As it can be seen, water is the sub product of Polyethylene terephthalate derivation. 
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PICTURE 2. Chemical reaction of polyethylene terephthalate production (Th.Dubach 

2014) 

 

The next step is injection molding, where raw material is molded into hollow tube called 

preform or parison (left object on the PICTURE 3) (ThomasNET 2018). It is worth no-

ticing, that caps are made separately from another plastic type, either High-density poly-

ethylene (HDPE) or Polypropylene (PP) (The Association of Plastic Recyclers 2018). 

 

 

PICTURE 3. Plastic bottle parison (left) and cap (right) (Murmann 2008) 

 

Parison is assuming the normal bottle shape during stretch blow molding process. Man-

drel, thin steel rod, is injected into preform in order to fill it with highly pressurized air. 

Moreover, during the operation additional piece of plastic is attached to the bottle in order 

to maintain bottom part flat and stable. When preform takes desired shape, it is immedi-

ately set to cooling. Finally, the bottle is equipped with cups and ready to be filled with 

beverages (ThomasNET 2018). 
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3.4 Recycling prospective 

 

According to British Plastics Federation, approximately 70% of non-alcoholic beverages 

are packed into PET bottles. The necessity of recycling is clear, because PET advantages 

turn into severe environmental issues. While this material is valued for its micro-organism 

resistance, it also means that it undergoes decomposition very badly. PET in nature is not 

really dangerous, because it does not emit any hazardous substances into the soil or water. 

However, it occupies land and disrupts the nature lifecycle (PET Resin Association 2018). 

 

The recycling potential in developed countries is tremendous. Modern technologies allow 

to reprocess old bottles into new ones with compliance to high hygiene standards. Fur-

thermore, recycled PET bottles are used in textile industry as fabrics or fiberfill for syn-

thetic jackets of sleeping bags. Construction materials and even automotive parts might 

also be made from old drinking bottles (PET Resin Association 2018). 

 

Recycling is a logical solution for waste utilization. Usage of old bottles as a raw material 

for other products saves energy and water during production process. Recycling also re-

claims the production energy required for a new bottle and saves nature from contamina-

tion (NAPCOR 2018). United States Environmental Protection Agency (iWARM 

Widget) states that recycling of 10 plastic bottles saves enough energy in order to run 

60W CFL lightbulb or laptop for around 98 and 21 hours correspondingly.  

 

Comparing with landfill dumping, PET bottles’ recycling helps to save 34’400 MJoules 

per one ton of recycled material (United States Environmental Protection Agency 2015, 

3). Undeniably, it is worth considering old bottles as a raw material for many objects. It 

is wise to free the land from waste accumulation and to save resources in plastic industry 

(LeBlanc 2017) 
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4 ENVIRONMENTAL SITUATION IN SAINT-PETERSBURG 

 

 

Waste recycling is an urgent problem in Russia. Landfills are taking more and more space, 

disturbing wild life and human inhabitancy. Waste incineration, which is most popular 

recycling practice in Russia, is not an appropriate solution, as burning emits hazardous 

substances into the atmosphere and does not reclaim energy spent on production. 

 

Production costs are increasing annually, so do the natural resources deplete. Therefore, 

the alternative ways of gaining resources and energy for production have become a sub-

ject of discussion in Russia. Recycling is gaining popularity due to rational usage of re-

sources, raw material restoration and solvation of waste handling problem.  

 

Saint-Petersburg is the second largest city in Russia and third largest city in Europe. The 

region is known for innovations. Due to its location, the city is a gate for many European 

companies attempting to start doing business in Russia, and therefore attracts a lot of 

investments and knowledge about recycling practices implemented in neighbor states. 

 

The concern about environment is steadily increasing with years in Russian Federation, 

especially considering constant growth of garbage on landfills. During the last decade 

several private recycling and incineration factories appeared, because entrepreneurs see 

opportunities in this sphere. Unfortunately, the recycling scheme and especially legisla-

tion is not so straight forward and has many obstacles, leading to short operation term of 

companies, which leave the market after year of operation (Kraysova 2015). 

 

On the average 400kg of municipal solid waste (MSW) is accounted for each Russian 

citizen, which stands for the 60 million tons of total annual garbage created, majority of 

which finishes its lifecycle in the landfill. The overall area of the landfills has reached 4 

million hectares (Moskovenko 2017). For understanding the scale of the problem, this 

area approximately equals to the area of Netherlands or Switzerland. Apart from official 

dumping, there are at least 30 thousand unauthorized rubbish huddles throughout the 

country (Expert 2014).  

 

Landfill utilization seems to be cheaper than integration of a new recycling system. When 

the surrounding area of buildings is planned, it is profitable to create chargeable parking 



12 

 

spots rather than collection point (Velikorezkay 2016). There are several practices when 

dwellers take initiative and make contract with waste recycling points. Less waste is taken 

for common utilization and quite a lot of money can be saved and directed for improve-

ment of common areas (Tishenko, 2017). 

 

According to Russian environmental organization Greenpeace (2017), only 4% of all 

MSW is recycled. Plastic reprocessing rate is only one tenth from the total produced ma-

terial (Kraysova 2015). On the other hand, average European recycling amount is 60% 

from the total produced waste (Tishenko 2017). Some counties, like Sweden, have suc-

cessfully solved municipal solid waste problem, hereby almost whole produced waste is 

reprocessed (Official website of Sweden 2018). 

 

In year 2014, 40 incineration and 243 recycling plants were operating (Expert 2014). 

However, majority of recycling plants are quite small and their profits are very moderate. 

PET orientated ones are usually run by enthusiasts and are just trying to make both ends 

meet (Kraysova 2015).  

 

In Russia there are only several thousands people who are really separating their waste 

and then bringing it to special points (Kraysova 2015). They are either not being paid, or 

the refund amount is dramatically low. This recycling is only based on people’s environ-

mental concern, since it takes money and effort to deliver the separated waste to special-

ized centers. There are several volunteer organizations, which collect and handle MSW. 

One of them is Separate Collection. In Saint-Petersburg, waste receiving points are orga-

nized in each district once per month, and around 4000 people visit it every time (Separate 

Collection, Saint-Petersburg 2018). Unfortunately, this number is nothing comparing to 

five million inhabitants of the city. Nevertheless, it demonstrates the environmental 

awareness of at least some citizens.  

 

But what is the common practice of handling household waste, where PET bottles belong? 

Typically, every house or apartment block has waste container without any fraction sep-

aration. Collection is organized by a company, either hired by the house council or service 

company responsible for the area. Company is obliged to have a license which is granted 

by Russian Federal Service for Supervision in the Sphere of Nature Management when 

all necessary papers are provided. License with service costs exceeds 2300 euros (United 

Lawyers 2018). 
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The collection activity can be allowed if the following criteria is implemented: 

 

 Equipment for ecological situation control in the area of company practices 

 Production areas which compiles with sanitary standards 

 Equipment used for waste collection and utilization, employee’s qualification 

 Sanitation level assessment 

 Constituent documents 

(Vtorothodi 2018) 

 

Collected waste may have various destinies landfill, incineration plant or recycling. Land-

fills are dominating, only 3-5% of MSW is transferred into energy or raw material 

(Kraysova, 2015). 

 

Municipal Solid Waste also includes biowaste. With the accordance to the law, when the 

whole batch is contaminated with organic matter, it requires additional control while re-

cycling, total disinfection and attention to staff protection (Engineering Chemical Tech-

nological Center 2018). 

 

Nevertheless, establishing a plant may not be as easy as it may seem. The first obstacle is 

paper work. Environmental verifications, licenses, hygiene and fire safety are the essen-

tial documents. It will take time and money to get each of them. The initial expenditures 

starts at 400 euros, for example. Secondly, recycling equipment is expensive (at least 80 

000 euros) and also requires installation. Complementary obstacles are renovation of 

premises and employees hiring (Rcycle.net 2018). 

 

PET flex is the end product of the recycling cycle. Potential sales market and ways of 

material’s realization should be considered beforehand. At the moment, the biggest recy-

cling plants is Plarys, which is located in Moscow region. Initiators of venture are admin-

istration of Solnechnogorsk municipal area (nearby town), Coca-Cola Hellenic company 

and other owners of Plarys.  

 

The company presents itself as a unique and first plant in Russia to implement bottle-to-

bottle technology. Production unit is capable of processing old bottles into highly hygiene 
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raw material for food industry. Moreover, Plarys is cooperating with parison manufac-

turer Senege and plastic bottles manufacturer Europlast. However, Senege states that it 

utilizes only virgin flex in preforms production, meaning that their parisons do not consist 

any recycled parts (Plarys 2018). On the official website there is no information whether 

recycled flex is used for food packaging. In other words, Plarys owns progressive tech-

nology, but it seems that it is hard to find its application on modern Russian market.  

 

The PET recovery process is quite easy. Blocks of pressed bottles are delivered to the 

plant. These bottles have been initially delivered to the landfill, but then extracted and 

taken to recycling point. Before processing, manual sorting by color and density is per-

formed. 

 

Second step is washing and label elimination of bottles. Many difficulties are caused by 

hard glue, that does not dissolve even in alkaline solutions, since there are no regulations 

on the chemical composition of glue in Russia. The bottles are cut into pieces called flex 

and afterwards melted into longitudinal cylinders. Temperature of thermal operation is 

about 280Co. Eventually, they are cut into granules and new products can be produced 

out of them. 

 

Several PET recycling plants are also established in Saint-Petersburg suburbs. However, 

Plarys provides with the fulfilling information on processing, thus it was taken as an ex-

ample. 

 

On the average, weight of consumed PET bottles per Russian person is 4 kg annually 

(Grigoryan 2018). On a country scale the numbers are tremendous. The capacity of recy-

cling plants is estimated to be 30% of whole consumed PET bottles. In fact, less than 

twice of expected amount is given a second life (Skopinzeva 2017). 
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5 ENVIRONMENTAL SITUATION IN FINLAND 

 

 

Finland is well known for its recycling activities and green thinking. Almost every block 

house has containers for different waste fractions. People are risen surrounded by envi-

ronmental awareness. Many actions, like returning bottles, are a habit. Contribution is 

made, albeit for somebody all waste recycling activities are just routine without deliberate 

care for nature. 

 

According to The Finnish Innovation Fund Sitra, around 1,7 billion packaged beverages 

are consumed in Finland annually. Obviously, without proper handling, they would just 

accumulate on landfills or be incinerated, without recovering energy and raw material 

required for the production. 

 

One of environmental initiatives that was mightily integrated into life of Finnish families 

is return of glass and plastic bottles and aluminum cans. The reason why people return 

these bottles is money, which is paid as deposit when purchasing packed beverages. The 

system was introduced to Finnish market in 1996, and since then it successfully manages 

the flow of beverage containers (Nurminen 2017). 

 

Monetary benefits are an influential incent for bottles’ return. But there are other favora-

ble factors, such as convenient locations of receiving points for instance. Every grocery 

shop, where bottles with deposit marking can be purchased, is also obliged to organize 

their collection. These points are registered as return locations (Palpa: Information on 

return locations 2018). 

 

As it was described before, polyethylene terephthalate is the most suitable plastic type for 

beverage packaging. Since they are also widely utilized in Finland, the recycling is an 

important issue. Thereby, PET material is meant when discussing plastic bottles pro-

cessing. 

 

There are several beverage containers administrators in Finland, however, there is one 

which is dominating on this market. Suomen Palautuspakkaus Oy (Palpa) is the company 

which stands at the head of the deposit-based recycling system. This non-profit organiza-
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tion basically serves as an intermediary between all companies, which are anyhow con-

nected to plastic bottles. The income is formed from membership fees and the sales of 

recycled materials. Membership fees are received from manufacturers and importers of 

beverage packages. Deposit based return system expenses are covered by these contribu-

tions (Palpa: Palpa briefly 2018). 

 

Palpa carries administrative duties during collection and recycling. It is not a private com-

pany and is owned by franchising groups (for instance Alko Oy, Oy Hartwall Ab, Inex 

Partners Oy, etc). Pirkanmaa Center for Economic Development (Elinkeino-, liikenne- ja 

ympäristökeskus) monitors the recycling operations. It is worth noticing that approxi-

mately 300 million deposit euros run through the company every year (Palpa: Palpa 

briefly 2018). 

 

Return systems depend on the packaging type, therefore glass, plastic and aluminum are 

handled differently. All the materials are verified by Palpa so this explains the importance 

of the barcode on packages which carries this information. Before any company can in-

troduce its packaging as recyclable, bottles or cans undergo examination. Size and shape 

of bottle are not of less importance for getting approvement (Suomen Palautuspakkaus 

Oy 2016). 

 

Finland is one of leading countries of beverage containers recycling in the world. Accord-

ing to Palpa, 92% of purchased beverage PET bottles are returned (Palpa: Different types 

of beverage packing 2018). Overall, people are familiar with the collection stage of recy-

cling system. Bottle and cans are brought to the stores and put into vending machines. It 

is important to keep the shape of the package not squeezed. Otherwise, it cannot be ac-

cepted, or the deposit cannot be reclaimed. When packages disappear in the machine, they 

are automatically sorted according to the material and then compacted to decrease the 

volume and save logistic costs (Suomen Palautuspakkaus Oy 2016). 

 

Next destination of these delivered botles is the recycling point, where beverage contain-

ers are further compressed and formed into huge blocks. In case packaging did not un-

dergo cost counting devices, the cost will be counted directly in the recycling center.  
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PICTURE 4. Plastic bottles compressed blocks (Michal Maňas 2012) 

 

Palpa evaluates deposit with the help of vending machines, counting devices on recycling 

points and logistics. The blocks are transported to the reprocessing plants, where glass, 

plastic and aluminum are recycled into new raw material.  

 

Aluminum is melted and rolled into thin sheets, which are formed into cans. This material 

can be basically recycled unlimitedly, since the lifecycle of the brewery package is almost 

eternal (Suomen Palautuspakkaus Oy 2016).Glass is processed into new packaging and 

products for construction industry.  

 

Plastic is melted and blown into new bottles of various shapes and sizes. Apart from food 

industry, recycled plastic is used as raw material for textile industry. The material flow is 

continuous. Palpa collaborates with two recycling companies Lassila & Tikanoja Oyj and 

Paperinkeräys Oy (Palpa: Palpa Briefly 2018). In year 2016 Palpa successfully procured 

recycling of 12700 metric tons of PET bottles (Nurminen 2017). 
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6 ENVIRONMENTAL AWARENESS OF CITIZENS OF SAINT-PETERS-

BURG 

 

 

Survey is a great method to collect valid data about the environmental awareness of citi-

zens. In total, 120 people took part in questionnaire. Responders belong to different age 

and social groups. Hence, it is possible to make suggestion on environmental develop-

ment basing on answers’ summary. 

 

Majority of participants belonged to adulthood age group (19-35 years). Among adult-

hood group there were approximately equal proportion of students (43) and employees 

(48). (figure 1 and 2). 

 

Underage compose approximately one sixth of whole responders, while 13 second-period 

adults (35-55 years) and only 1 pensioner have answered the survey (figure 1). 

 

 

FIGURE 1. Age category of survey participants (in years) 

 

17%

71%

11%

1%

<18 19-35 36-55 >56
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FIGURE 2. Occupation of survey participants  

 

After checking the results of the survey author was able to make a conclusion that re-

spondents are enthusiastic towards environmental movement. Some of them have also 

mentioned that they are looking forward to recycling and improving ecology. Figure 3 

below demonstrates responds to the question: “In your opinion, should we pay more at-

tention to environmental problems? (air, soil, water pollution)”. As it can be seen, the 

clear majority of people (97%) see a necessity for environmental sphere development. 

This positive attitude shows that citizens are ready for actions, but mostly probably, they 

need favorable conditions and clear instructions. 

 

 

FIGURE 3. Opinions on necessity to pay more attention to environmental problems (air, 

soil, water pollution) 
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Survey shows that environmental practices play an important role in daily life of 78% 

responders. That does not necessarily mean that nature is always taken into considera-

tions, however citizens are already acquainted with this issue. Economic benefits are also 

the reason to take care of environment. Even simple actions, like electricity or water sav-

ings, make big difference on large scale. Notably, money might be an incent for many 

citizens. Environmental improvement is easier to implement when people obtain some 

reward or compensation. In questionnaire 14% described their environmental attitude as 

neutral, meaning that money is their only motivation (figure 4). That illustrates that with 

right approach, citizens can be involved into recycling or in any other environmental 

practices.  

 

 

FIGURE 4. Role of environmental practices in participants' life 

 

When it comes to motivating citizens, it is important to find the party that will be respon-

sible for environmental education. This issue may not have single answer, and thus it was 

multiple-choice question in the survey (appendix 1, 1.4). Saint-Petersburg citizens did not 

come to one solution, but many believe that every person should be responsible for his/her 

environment. Again, motivation can be either environmental or monetary, but still the 

outcome is the same.  

 

Nevertheless, people cannot make big changes without strong governmental support. 

Proper legislation, favorable conditions for environmental enterprises, and spread ecolog-

ical propaganda are the good starting points. Some responders believe that there is a need 

for proactive companies and organizations, who will push environmental awareness to 

12%

66%

14%

8%

Very important

Important

Neutral

No role
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the masses. There is also an opinion that Saint-Petersburg is in need for proactive people 

who will take care about environmental issues and organize a full cycle of material flow.  

 

Decision on responsible party is not straightforward. Three responders added own opin-

ions on the topic since there were no option close to their mind. However, the comments 

are the combined answers provided in questionnaire. Two people suggest that environ-

mental improvement cannot be reached without joint efforts of government and society 

(or every single person). Another vision was that collaboration between enterprises and 

government will kick off ecological movement in Russia (appendix 1, 1.4). It is worth 

noticing that nobody has chosen “I do not know” answer, so people understand the prob-

lem and its solvation. To summarize, many responders are sure that environmental re-

sponsibility relies on every citizen. However, there is still a strong need for governmental 

control and support. 

 

Mentality might become an obstacle during development of ecological sphere. It would 

be easier to introduce any green innovation when it is met positively. Otherwise, there is 

a need for heavy environmental education or strong motivator. Author studied citizens’ 

opinion on how waste handling problem should be solved. Nowadays almost all waste 

ends up on a landfill (Moskovenko, 2017). It could be interesting to see whether citizens 

agree with such policy or not.  

 

According to questionnaire, only one percent of responders would like to retain dumping 

system. The vast majority is looking forward to recycling, and 4% of responders would 

like to combine recycling and landfills (figure 5). Moreover, three people added their own 

comments. One supports circular economy and creating of a closed life cycle. Second 

suggests economical evaluation for each case and to adapt the utilization system to the 

local needs and possibilities. The last responder eliminates landfills, but considers incin-

eration plant as a place to reclaim material which cannot be recycled. 
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FIGURE 5. Opinions on how waste should be utilized 

 

In previous chapter it was mentioned that separate collection is poorly developed in Saint-

Petersburg and only several thousand people put effort into waste recycling. Figure 6 

demonstrates citizens’ awareness on the topic. In total 98 people out of 120 have at least 

heard about the green movement, but half of responders are unfamiliar with practical is-

sues such as location of containers and collection points. Nevertheless, quite many people 

(14%) are absolutely unacquainted with the issue. 

 

One of the biggest obstacles with separate collection is lack of citizens’ trust. Frequently 

people are skeptical towards execution of environmental practices. Waste sorting seems 

useless due to belief that eventually all waste still goes to the landfill, destroying all col-

lection efforts. Several responders are certain that rubbish from different containers even-

tually is taken to the landfills or incineration plant. Absence of legislative framework and 

Russian mentality complicates development of recycling. Responders are concerned that 

separate collection system cannot be integrated unless people learn about the importance 

of clean nature. 

 

In other words, the separate collection conception is familiar for many citizens, but there 

is a long way until it will be successfully implemented. There is a need for transparent 

recycling system where people can ensure that their efforts are useful.  

 

82%
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4%
4% 3% 1%

Recycled
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recycled

I do not know

Own option
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FIGURE 6. Separate collection awareness among Saint-Petersburg citizens 

 

Now, when the current recycling situation is described, it is time to move to beverage 

plastic bottles’ purchase statistics (figure 7). It could be observed how popular are bever-

ages in plastic containers and their consumption rates. Notably, PET can be raw material 

for diverse item, but the single use bottles are in focus. 

 

Apparently, only 9% of responders excluded PET bottles from their life. This beverage 

container is purchased on weekly basis by three quarters of examined citizens. Such sta-

tistics is an object lesson that recycling business has wide scope for development. Bottled 

beverages are essential part of daily routine for more than 32% of responders while only 

2% tend to purchase PET bottles occasionally unless they do not have their own container 

for liquids (figure 7).  
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but I do not take part in it
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FIGURE 7.Beverage plastic bottles’ purchase statistics in Saint-Petersburg 

 

High rates of PET bottles consumption create auspicious conditions for recycling indus-

try. Currently the situation is so that there is an excess of raw material due to small number 

of companies and their low recycling capacity. Life cycle of many enterprises is about 

one year (Kraysova 2015). 

 

Nevertheless, even in such unfavorable conditions, some citizens still find opportunities 

for natural care. There are places where bottles are collected, and according to the survey, 

34% of responders at least betweenwhiles are participating in this initiative. One tenth 

has serious approach to the recycling and separate all the consumed bottles (figure 8). 

Number of people what never bring bottles to recycling points includes citizens who do 

not purchase any plastic bottles (9% of responders) (figure 7). Obviously, there is no need 

to muse upon recycling when the person do not produce this waste. Hence, true “never 

recycle” statistics is 57% instead of 66% (figure 8). 

 

It is good to mention that questionnaire results show one discrepancy. Initially only 20% 

of responders are separating household waste and aware of collection points (figure 6), 

but simultaneously 34% people sort bottles at least inconstantly, meaning that they al-

ready dispose one refuse category. The difference in numbers is quite big and doubts 

credibility of responds to both question. However, author supposes that the survey word-

ing might be the confusion reason. Additionally, for some people separate collection 
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could imply for the sorting waste into many categories, not only plastic bottles. Respond-

ers do not always designate themselves as active recyclers when they treat specially only 

one type of waste.  

 

Integration of a proper recycling system should consider methods for people’s attraction. 

Creation of convenient ways for utilizing products is a very important step. Deposit based 

system is proven to be an efficient way of waste collection. Currently it is not imple-

mented, yet there are places where PET bottles are taken.  

 

Easily accessible collection places might imbue people to waste separation. As evidence, 

in survey bottles are more frequently returned to waste containers near the apartment. The 

following popular practice was to bring bottles to the collection points. But it should be 

kept in mind, that this particular topic involved multiple choice answers (figure 9).  

 

Generally people tend to participate in activities which are convenient for them. Taking 

bottle to the container next to the door is much easier than delivering it to special point 

on the other end of the city. Questionnaire demonstrates (appendix 1, 1.11) that absence 

of bottles’ containers in close proximity is the main reason for avoiding recycling. Avail-

ability and simplicity of waste separation is the key to the successful recycling system 

functioning. More people could be attracted by means of collection points’ improvement.  

 

Inaccessibility of waste containers is the problem originated from the poorly developed 

municipal recycling system. It should be modified, or better to say, created. Currently the 

waste is eliminated on landfills. Dumping is not the rational usage of neither the land nor 

the natural resources and raw materials. No improvement in the waste utilization sphere 

can be observed by citizens, therefore distracting them from participating in it. PET bot-

tles is just one category out many products that could be reprocessed. Many people would 

like to have a broaden recycling system, because concentrating only on one particular 

waste type is not enough. 
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FIGURE 8. PET bottles utilization statistics in Saint-Petersburg 

 

 

FIGURE 9. How citizens utilize used PET bottles (multiple choice answers) 

 

Thesis work emphasizes on the plastic bottles recycling in Saint-Petersburg, but explora-

tion of ecological situation includes many general issues, which were already discussed. 

The greatest stimulation for bottles recycling in Finland is deposit based system, which 

could be also integrated in Russian realities. Survey showed that people purchase bottled 

beverages very often, providing good business opportunities for potential recycling sys-

tem.  
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In questionnaire the Finnish approach was described, and responders had to enounce their 

thoughts on the topic. More than 90% would adopt this practice positively/rather posi-

tively (figure 10). That is a splendid example of the citizens’ environmental awareness. 

To be fair, deposit based system only return the paid money for the beverage container, 

so this is not a net income for customers. Still the system ensures that the precious raw 

material is recovered, and people understand why it is important. Responders’ answers 

do not show only their attitude towards recycling practices, but also their comprehension 

of the topic. 

 

 

FIGURE 10. Responders’ attitude towards implementation of deposit based recycling 

system  

 

The phenomenon of skepticism to current recycling actions has been already mentioned. 

Furthermore, this becomes a stumbling block for motivating citizens. Implementation of 

recycling system has to be transparent. Waste handling and utilization procedure has to 

be clear for citizens. Necessity of gaining trust is concomitant with the development of 

ecological situation. People need to know the life cycle of disposed products in order to 

accept the new separation procedure and to start putting effort into it. A properly estab-

lished system should still demonstrate its effectiveness in order to be truly accepted by 

the society. 

 

The next potential threat for low environmental motivation can be characterized as “un-

formed habit”. For majority of Saint-Petersburg citizens waste separation is an unusual 
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activity, even concerning the extraction of only one category such as plastic bottles. Ab-

sence of free time and free space at home are put forward as big obstacles for domestic 

recycling. Moreover, currently all waste is thrown into a bin being considered as one 

inseparable heap. This common practice has strong roots in the mentality. Much effort 

should be put in environmental education and finding solutions for convenient waste stor-

age and elimination of at homes.  

 

Some responders might also claim that recycling is only top of “environmental iceberg”. 

People with vision that recycling does not solve real ecological problems are very hard to 

be motivated. They do not see positive influence of this activity, and consequently refer 

to it as to unnecessary. 

 

An interesting point is that one person stated that there are no difficulties in domestic 

waste separation, meaning that for him/her it would be very easy to obtain this habit. And 

even though, in this sample size only one such opinion was given a voice, on larger scale 

there would be quite many people who share this way of thinking.  

 

Concluding, people revealed many reasons why separate collection might be difficult for 

them. Proper analysis of the problems will detect the weak points and draw solutions for 

recycling propagation. But it is important to keep in mind which potential motivators 

were suggested by the responders. The most influential factors are monetary benefits, 

environmental education and close proximity of waste containers (appendix 1, 1.12) 

These are the essential conditions for launching the successful recycling system. Undeni-

ably, more improvement should be made, but the basic requirements has to be fulfilled 

anyway. 

 

Last but not least is a necessity for environmental education which implies for explaining 

people why waste separation is useful and how to successfully carry it out. Many respond-

ers also mentioned their interest in learning. This survey questions provided multiple 

choice options, since environmental propaganda should not be narrowed to only one in-

formation source. It is difficult to suggest which information source should be developed 

in the first instance. Approximately the same number of voices were given to reading 

means (brochures, magazines, online magazine, internet newsletter), TV programs and 

advertisement and banners (appendix 1, 1.14). Moreover, self investigation on environ-

mental topic seems convenient for many responders as well. Experience share and live 
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communication might increase environmental awareness. But probably event and lectures 

organization can appear to be time and cost demanding. 
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7 DISCUSSION  

 

 

Discussion on the roots of Russian waste utilization issues are eternal. Anyway, the chal-

lenge is problems’ versatility. Many spheres have to undergo drastic changes in order to 

launch successful recycling system. This author of the work distinguishes four problem-

atic spots, which would be portrayed. Author will suggest improvements for PET bottles 

handling taking in account Finnish waste utilization system (including PET bottles repro-

cessing via deposit-based system) 

 

 

7.1 Absence of separate waste collection 

 

The effects of Russian waste utilization practices have been described before. All house-

hold rubbish occurs in one container. Recycling plants order plastic bottles from landfills 

operators, which have to sort the waste and extrude only PET packaging. The material 

has to be cleaned thoroughly, and logistics require more time and money than simple 

delivery from household waste containers to recycling plant. 

 

Notwithstanding appearance of new PET processing factories, they experience lack of 

raw material. Only 10% of produced bottles will be given a second life, the rest will be 

taken to the landfills (Kraysova 2015). 

 

Deficiency of raw material influences in inefficient processing and high energy costs. 

Proficiency can be reached with higher loading capacities, but the material resellers are 

increasing prices for plastic when big player appears. In the end, recycling business is not 

very profitable and for some new companies first months are spent in lesion (Kraysova 

2015). The best way to connect plastic bottles collectors and processers is to make direct 

connection, or with the help of additional logistics stakeholder.  

 

Finland is a good example of plastic bottle lifecycle. Additional deposit payment for each 

plastic bottle will motivate people to return money back. Introduction of such system will 

boost plastic bottles’ collection and recycling rates. Consequently, connections between 

each enterprise in the bottles’ life cycle should be properly established. 
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Second option for collection is installation of separate containers for plastic bottles in 

apartment buildings, business and shopping centers. Waste collection is handled on the 

payments of citizens, so reducing the costs would be a solution. Dwellers will experience 

money savings with separate beverage containers’ utilization. 

 

 

7.2 Absence of recycling habit 

 

Every initiative begins with enthusiastic person with idea. In overall, 92 % of Saint-Pe-

tersburg citizens are welcoming the integration of deposit based system. They state that 

they will start waste separation if the comfortable conditions are provided. However, peo-

ple avoid leadership in this sphere.  

 

What can be learnt from Finland, is personal responsibility for the footprint. Learning 

about environmental issues since the childhood defines future interaction with nature and 

willingness to support green innovations (Hancock, 2011). Plastic bottle recycling is ex-

tremely easy in Finland, but the national environmental concern also carries weight.  

 

In Russia waste separation is a nascent phenomenon. It contradicts the established way 

of life, where tailings are not divided into categories. Since new approach requires more 

effort, people can discover many disadvantages there. Survey showed that citizens are 

concerned that waste separation would need too much time or space. However, these 

statements are doubtful. For example, a big rubbish bin at home could be replaced by the 

one with several segments. Implementing a new habit to daily life is difficult only during 

the first time.  

 

Education in sphere of environmental protection is a great issue nowadays. There are 

activists wide spreading information and demonstrating advantages of rational waste uti-

lization, but their efforts are small on the country scale. Environmental education should 

take roots in kindergartens and schools. Theoretical information should go hand-in-hand 

with practical advices and examples. 

 

Citizens feel that it is worth learning more about the environment and how the contribu-

tion can be made. Probably, ignorance in the topic leads to low participation. And though 

self learning is the best way for getting new information for many citizens, still there is a 
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obvious need for mass media interposal, for example, TV programs and brochures. More-

over, apartments’ common areas are a good place for environmental posters and banners. 

 

 

7.3 Absence of human resources 

 

Recycling is a huge sphere which offers employment, however these job opportunities 

are not fascinating for people. This topic concerns mostly workers on the recycling plants: 

plastic bottles separation and washing. One of the problems, is a difficulty with job place-

ment. Profits of recycling companies are not high enough for worthy salary. Russian men-

tality also plays a role, and people would like to avoid dirty jobs. On landfills and recy-

cling plants one can hardly see a person of a Russian nationality. Usually immigrants 

from Middle East occupy working places (Kraysova 2015). Job duties are unpleasant, so 

staff turnover is still big. 

 

As a development idea, human labor can be partly replaced with machinery. On  recycling 

plants in Finland people mainly  maintain equipment and control the process. Undeniably, 

big investments needed for device purchasing. Probably, governmental support for recy-

cling operators will facilitate entrepreneurs. Easier system of subsidies and loans could 

be introduced. 

 

 

7.4 Absence of recycling circular system 

 

This is the main theme where Finnish practices can be fully implemented. What is really 

needed, it is the vicious circle between production, consumption and recycling of the PET 

bottles.  

 

Everything starts with the manufacturing. The packaging should be produced with the 

emphasize on the following recycling. Material color and density should be designed ap-

propriable for easy reprocessing. The raw material for manufacturing should be mostly 

the recycled plastic, so that the recycling companies can always find niche for product 

release. Returning rates can hardly reach 100%, so additional plastic providers will be 

involved, but their share will be tiny. 

 



33 

 

Next step is to motivate consumers. Finnish model can be perfectly applied. Vending 

machines can be integrated in stores and shopping centers. Motivation for package return 

would be deposit money. In case of installation of containers in inhabited areas, reduction 

of waste collection tax can be introduced. 

 

The whole cycle of the PET bottle flow is demonstrated on the figure below. As it can be 

seen, the central place is for the proposed company which is analogue to Palpa. It controls 

material flow, returning rates, and communication between operators. Deposit payer is 

the company that uses plastic packaging for their beverages. In Russia, the biggest players 

on the market are PepsiCo and Coca-Cola (Koryakov, 2012). These are international com-

panies, which are familiar with recycling system in different countries. 

 

In Finland, companies without Palpa membership are obliged to pay tax of 0,51 euro per 

litre of package (Palpa: Information on Palpa membership 2018). By becoming a member, 

enterprises are exempted for that fee. Still membership should be paid, but it is more 

economically favorable. Russia can adopt the system. That fee could be used for recycling 

system administration and other operational expenses. The controlling company should 

be ideally non-profitable to avoid corruption (figure 11). 

 

 

FIGURE 11. Lifecycle option of a PET bottle in a deposit based system (redrawn from 

Gorelova, Ivanov 2014) 
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8 CONCLUSION 

 

 

Amount of plastics on Russian landfills is increasing with years. High production costs, 

absence of utilization space and environmental concern motivate for creating a closed 

product circle. In Russia many people see opportunities in recycling business. Plastic bot-

tles are not waste anymore but a raw material. Statistics show that people approve envi-

ronmental practices. However, it is still a long road to go before establishing a perfect 

recycling system. 

 

Wise and slow integration of recycling system should be executed. All companies, which 

are somehow connected with plastic bottles, should be involved into the cycle. Recycling 

should be considered as a compulsory not supplementary activity. Fortunately, citizens 

have positive attitude towards recycling. Thus, favorable conditions for plastic bottles 

return should be organized. Environmental propaganda via different sources would be 

very helpful for attracting more people. 

 

Mentality is an important aspect as well. Deposit based system benefits has to be ex-

plained for people. With the increase of environmental concern, the recycling rates will 

go upwards. Introduction to the new system should be well planned and may take some 

time to get acquainted.  

 

To sum up, Finnish PET bottles recycling system is a good base for Russia. The efficiency 

and high return rate demonstrates that with right approach the plastic dispose challenge 

can be solved. 

 

Of course, PET recycling is not the only problem. There are other beverage packages 

(aluminum and glass) that could be processed into a new product. However, the plastic 

recycling percentage is lower, so it could be a good starting point. Finnish waste utiliza-

tion system is a great example to follow. Neighborhood country experience can help to 

process PET beverage containers thoroughly and with less expenditures, creating a better 

and less polluted environment. 
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APPENDICES  

Appendix 1. Survey in English with answers (translated from Russian language) 

1.1 Please specify your age: 

 

 

 

1.2 Please specify your occupation: 

 

 

 

 

17%

36%

40%

1% 6%

Pupil
Student
Employee (all levels of qualification)
Pensioner
Unemployed (including temporary unemployed and housewives)

17%

71%

11%

1%

<18 19-35 36-55 >56
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1.3  In your opinion, should we pay more attention to environmental problems? 

(air, soil, water pollution) 

 

 

1.4 In your opinion, who should be in charge for environmental preservation and 

improvement? 

 

  

80%

17%

1%

1%

1%

Yes

Rather yes than no

I do not know

Rather no than yes

No

0

1

1

2

11

43

79

90

I do not know

Your option: proactive organizations with
governmental support

Your option: society with governmental support

Your option: every single person but with
governmental support

Proactive people

Proactive companies and organizations

Government

Every person has environmental responsibility
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1.5 Describe which role in your life plays environmental practices? Examples of 

environmental attitude are: reasonable consumption, water/electricity saving, 

preference to high-quality and durable goods, collecting batteries and lamps 

for recycling centers, utilization of eco-friendly household chemicals, pur-

chase of eco-friendly products, etc 

 

 

1.6 The vast majority of household waste are dumped, where they are decom-

posing in dozens of years. Recycling helps to save natural resources and 

clean environment form rubbish. It is also possible to incinerate the waste 

(hard, dry and not dangerous) in order to get electricity. In your opinion, 

how waste should be utilized? 

 

Your option: recycle as much as possible, the rest is incinerated 

Your option: economical evaluation for each case 

Your option: recycle and create closed life cycle 

  

12%

66%

14%

8%

Very important

Important

Neutral

No role

82%

6%

4%
4% 3% 1%

Recycled

Incinerated

Partially dumped, partially
recycled

I do not know

Own option

Sent to landfills
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1.7 Separate collection is actively developing in Saint-Petersburg. There are 

waste containers near houses, collection points are established once in a 

month. How well are you aware of this? 

 

Opinions given by responders, which are all included in figure under the name: “Separate 

collection is pointless since all waste eventually goes to the landfill”: 

Your option: Useless activity, without proper legislation and ideology it would not work 

Your option: I have heard about this absurd activity and have seen how collection com-

pany is taking all separated waste in one pile 

Your option: I do not see mass movement, and I am not sure that separated waste will be 

recycled afterwards 

Your option: All separated waste goes to one pile and then to landfills/incineration plant 

Your option: Waste separation is useless nowadays, because all waste is eventually 

brought to landfill 

 

 

  

20%

13%

49%

14%

4%

I am aware about this and I also
participate in it

I am aware about environmental
movement and collection places,
but I do not take part in it

I am aware about environmental
movement, but I do not know where
are collection points/containers

I have never heard about the
movement

Separate collection is pointless,
since all waste eventually goes to
the landfill
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1.8 How often do you purchase beverages in plastic bottles? 

 

 

1.9 Waste can be separated into several categories, beverage plastic bottle is one 

of them. Bottles can be brought to waste containers (if they are near the 

house) or to the collection point. How do you utilize used PET bottles? 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

More than once 
a day
9%

About once a 
day
23%

I do not know
3%

Never
9%

Сouple of times 
per week

45%

Once in couple 
of months

9%

Only when I 
forget my own 

bottle
2%

11%

23%66%

Recycle all bottles

Recycle partially

Never recycle
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1.10 If you recycle plastic bottles, then to which collection points do you bring 

them? 

 

 

1.11 What is the biggest difficulty for you in separate collection? (multiple 

choice answers)  

 

 

  

23

9

30

Collection points

“Separate Collection”

Waste containers near
the house

21

14

24

23

52

82

3

1

Opinion that all separated waste still goes to
the landfill

Absence of free time

Absence free place in my house

It is easier to put all waste in one bin

Absence of common recycling system

Absence of waste containers in close
proximity

Opinion that separate collection does not
solve environmental problems

No difficulties
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1.12 What could be your motivation for separate collection? (Multiple choice 

answers) 

 

 

1.13 In Finland, as in many European countries, deposit based collection is uti-

lized for plastic bottles recycling. Bottle prices has are written separately in 

recipe. Price depends on the bottle’s weight: in Finland bottles of 0,5L and 

1L cost 20 cents (15 rubles) and 40 cents (30 rubles) correspondingly. De-

posit is reclaimed when returning bottles to vending machines. How would 

you feel if the same system is integrated in Saint-Petersburg? 

 

 

  

1

2

4

36

37

97

Fines for wrong separation

Recycling Guarantee

Nothing can motivate

Monetary benefits

More information about environmental
activities

Waste containers in close proximity

79%

13%

5%

1% 2%

Positive

Rather positive than
negative

Neutral

Rather negative than
positive

Negative
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1.14 What of types of environmental education do you prefer? (multiple choice 

answers) 

 

 

 

 

 

 

 

40

47

29

45

54

1

1

1

TV programs

Brochures, magazines, online magazine,…

Live communication, lectures

It is easier to find all information on my own

Advertisements, banners

Law education

Information on available environmental…

Live example
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Appendix 2. Original survey (in Russian language).  
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52 

 

 
 

 

 
 

 


