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Abstract 
 

The research carried out and the results of the Master Thesis “Comparison of packaging 
collection systems in Latvia” give an overview about level of the development of packaging 
collection systems, as well as possible ways to improve their performance.  

In Latvia, there are two packaging collection systems implemented for management of 
recyclable waste in different towns. In this study, sorted packaging collection system is 
described (advantages, disadvantages, costs of performance, the amount and quality of the 
collected material), followed by the corresponding description of the mixed packaging collection 
system. The systems are compared and ways to upgrade both systems are offered.  

During the course of the thesis the author collected necessary information about the 
packaging recycling systems in Europe and Latvia, obtained the necessary details and 
information from the staff of the Ministry of Environment of Latvia and waste handling 
organizations and held a social enquiry. The information obtained during the research reveals 
data on the flow of the waste packaging and its components, as well as the activity of the 
residents in the recycling process. Data analysis made it possible to analyze the costs of 
integrating and maintaining the systems, as well as to propose the measures which can help to 
improve them in order to make their performance more effective and socially acceptable. The 
figures and information obtained during the research can be used for upgrading of the Waste 
management plans in the regions of Latvia or for a successful introduction of a new collection 
system in a town or region. 

The results show that at the moment it is not possible to clearly state which one of the 
two systems is better for Latvia because performance of each system depends on a list of factors, 
such as social, e.g. residents’ involvement in the process, and economical factors. A conducted 
survey revealed that residents are more likely to participate in a recycling process if they do not 
have to sort packaging by types. Data analysis showed that there is a substantial difference in 
transportation and sorting expenses between these two systems, however this difference is too 
small to make any of the systems profitable for recovery of paper and plastic material. Only 
collection of glass material proved to be economically profitable in both systems.  
 

Key words: used packaging, natural resources, waste, sorting, recycling. 
 

Introduction 
 

In Latvia the average amount of waste from one person is around 220 kg a year. The used 
packaging material contributes to about 40% of that waste, and that amount has been rising 
substantially during last few years. The Packaging Law, which regulates the packaging handling 
and recycling system in the country, has been introduced on the 1st July, 2002. The problem of 
packaging management is one of the most critical environmental issues in Latvia nowadays due 
to the certain objective set by the government. This objective implies that by the year 2015 60% 
of all the used packaging material has to be recovered. The success of this objective depends on 
the attention and support of the society and different institutions.  

Just around ten years ago the packaging management system in the country was very 
weak with minor attention paid towards this problem. The packaging material was not sorted 
from the other waste and ended up on a landfill. Packaging share in the waste material was quite 
different from that of nowadays, though. Now, that Latvia has joined the European Union, a lot 
has changed, but there is still a lot of work before Latvia reaches the recycling levels of 
developed European countries. The trend now since the packaging management system has been 
working for a few years can be described as positive with the amount of collected packaging 
material increasing every year.  

Sorting and recycling of packaging helps to combat the problem of overfilling landfills 
and contributes towards the saving of energy and resources. The possibility of effective 
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collecting of packaging waste depends on the management tactics, infrastructure development 
levels in the region and the support of residents. For this reason, in Latvia there still are less 
developed regions that lack proper recycling system.  

For such regions, a well designed packaging collection system needs to be implemented. 
This study helps to understand what kind of system is more appropriate and effective. In most of 
the urban territories used packaging is collected in the special containers, which differ by type, 
and thus the approach, effectiveness and costs of these systems also differ. 

In this study, two packaging collection systems are described and compared. The costs of 
introduction and maintenance of these systems are analyzed and compared, followed by the 
analysis and proposal of possible ways to upgrade the systems, which will improve their 
effectiveness.  

The main difference between the two systems is in the approach to the collecting of 
packaging material. The material can be sorted before it enters the container or it can remain 
unsorted. The systems applied are:  

• Sorted packaging collection system, which implies presence of three containers of 
different colors for one type of packaging each: yellow for plastics, green for glass and 
blue for paper or cardboard. 

• There is only one container for all packaging types in the mixed packaging collection 
system. The sorting of the packaging is performed manually later. 

This thesis is based on the studies of the packaging collection systems in two towns in Latvia: 
• Sorted packaging collection system in Sigulda 
• Mixed packaging collection system in Ogre. 
The results of the thesis can be used by the local waste handling companies, environmental 

agencies and state institutions in order to improve the performance of the existing packaging 
collection system or to introduce a new one. 
 
Purpose: 
 

The purpose of the Master thesis is to compare two packaging collection systems 
currently implemented in Latvia and analyze advantages and disadvantages of each, defining 
which system and why is more appropriate for the Latvian market from the economical, 
ecological and social point of view. 
 
Objectives:  
 

1. Collect necessary information about the types of the packaging materials, packaging 
recycling systems and legislation in Latvia; 

2. Collect data about performance of the collection systems from the waste handling 
organizations; 

3. Conduct a social survey about residents’ attitude towards different packaging collection 
systems; 

4. Analyze economical data from the waste handling organizations and questionnaire 
results; 

5. Compare the results and make suggestions about improvement of the performance and 
effectiveness of the two systems. 
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1. LITERATURE REVIEW 
 

1.1. Types of Packaging 
 

The modification of the 94/62/EC EU Guideline on Packaging and Wastage of Packaging 
took effect in Latvia on the 1st July 2002 as a Packaging Law. The Law defines that packaging is 
all products made of any materials used to contain, protect, handle, deliver and present goods 
from the producer to the user or the consumer. Packaging is separated from the product before or 
during its usage [20].  

The packaging is divided into primary, secondary or tertiary packaging. Sales packaging 
or primary packaging is added to a sales unit to the final user or consumer at the point of 
purchase, it is in the closest touch with a product, for example, a beer can. 

The secondary packaging is used to group a certain number of sales units, for example a 
cardboard box. It can be removed from the product without affecting its characteristics. 

Tertiary packaging is used to transport a number of sales units or grouped packaging in 
order to prevent physical handling and transport damage. For example, wooden pallets, which 
are used for storing and moving cargo. Transport packaging does not include road, rail, ship and 
air containers. Of course, some types of packaging can serve as primary, secondary or tertiary 
packaging, the use depends on the function.  
 
1.1.1. Paper packaging 
 

Paper takes up one of the major shares in the household waste. The percentage of it 
varies in different countries. In Latvia, paper takes up to 12% of all the household waste (by 
volume). Paper is produced from cellulose, with addition of different pigments and substances. 
Cellulose comes from wood, and 3.5 t of wood give approximately 1 t of cellulose. A lot of 
wood is saved when recycling paper. Energy is saved as well, because approximately twice as 
much energy and water is needed when making paper from cellulose than when recycling it [4]. 

Paper packaging differs by type and it has to be taken into consideration when recycling 
it. First of all, paper packaging has to be sorted, for example, newspaper sorted from cardboard, 
otherwise recycling of such material can be limited and the outcome can be of low quality [12]. 
 Cardboard is widely used packaging material and most of it comes from shops and malls. 
A lot of new things can be made from used cardboard, but it is highly important that the material 
is not contaminated with food leftovers and such.  
 
1.1.2. Plastics 
 

Nowadays, 90% of plastics are made from oil products. There are around 3000 types of 
plastic known, but commonly used are 100.  

One of them is polyethylene terephthalate or PET, widely used for beverage, food or 
other liquid containment. It is strong and impact-resistant, naturally colorless. PET bottle 
recycling is more practical than many other plastic applications. The primary reason is that 
plastic carbonated soft drink bottles are almost exclusively PET, which makes them more easily 
identifiable in a recycle stream [1]. 
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Figure 1 Used PET bottles 
 

There are countries, where it is forbidden to manufacture PET bottles, due to their low 
biodegrability, while in Latvia it is one of the most popular packaging types for liquids. There is 
much less glass packaging left on the market. More and more Latvian companies choose PET 
bottles as a packaging for soft drinks, water, and lately, beer. A lot of it is also imported and 
already in the year 1998 there has been around 2500 t PET in the waste. 

In some countries there is a special scheme created for an effective collection and 
recycling of PET bottles. For instance, in Sweden PET bottles are reused up to 15 times. Finland 
is sending its PET bottles to the Netherlands, where PET fiber is made out of used bottles. In 
Italy PET fiber is added to the road surface to improve its quality. The leader of collection and 
recycling of PET bottles is the USA [5]. 

In neighbor Estonia, a deposit system is introduced and empty PET bottles are accepted 
in special points on the condition that the bottle is cleaned and pressed. There are also special 
containers in the town where bottles can be put. Later, waste handling company sends packaging 
to the recycling factories in Germany or the Netherlands. There is about 700 t of plastic bottles 
collected this way yearly.  

Polyethylene (PE) contributes to about 50% of all the plastic waste. Commonly used 
plastic bags are made from it. It is very important when recycling plastics that it is divided by its 
types. Whenever there is some other type of plastics mixed in, all the recycling process can be 
ruined. That is why it is highly important to sort it well. Afterwards, plastics have to be washed, 
cut into smaller pieces, pressed and after some other modifications it is turned into pellets or 
granules ready for use again [14]. 
 
1.1.3. Glass packaging 
 

Glass is an excellent material for recycling, but it has to be sorted by color and clean when 
recycled. Typically, it is sorted into flint glass (clear glass), green glass and brown glass. The 
glass component in municipal waste is usually made up of bottles, broken glassware, light bulbs 
and other items. Glass recycling uses less energy than manufacturing glass from sand, lime and 
soda, it also helps in brick and ceramic manufacture and it conserves raw materials and reduces 
volume of waste sent to landfill [3]. 

 
1.2. Collection systems for used packaging  
There are two types of collection system implemented in Europe: 

• Collection system for sorted packaging 
• Deposit system 
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Collection system for sorted packaging  
In this case, packaging is collected in special containers, which are situated next to 

houses, shops, malls, gas stations, everywhere with potentially high density of people. The 
containers can be of different shapes and sizes, used for collecting one or several types of 
packaging at the same time. Normally, a color of container tells you what type of packaging 
should be put in, so yellow containers are usually meant for plastics, green for glass packaging 
and blue – for paper. In some cases, packaging is also collected in special bags which are left 
outside people houses and taken by a waste handling company once in a certain period of time.  
 People are motivated to sort and recycle packaging mostly by raising their environmental 
consciousness, but also, as it is free-of charge and you have to pay for pick up of waste, people 
notice also economical advantage of this procedure. It can be especially essential in developed 
countries, where charge for pickup of waste and sending it to landfills is quite high [6]. 
   
Deposit system 

As experience of Scandinavian countries shows, deposit system is very efficient to help to 
reuse as much packaging as possible, especially when it comes to plastic and glass bottles. It 
works due to the motivation of people to gain back the deposit which they paid once they bought 
a reusable bottle in a shop. When they give it for reuse, they get their money back. Although this 
system proved to be very effective, it is still quite expensive, because the packaging has to be 
sorted, transported, cleaned, washed thoroughly which is all very expensive [2]. 

Although there is no deposit system in Latvia, empty glass bottles can also be sold to 
special places for a very small refund. This approach partly reminds a deposit system. Some beer 
companies found it very profitable to buy empty bottles for refilling, but the system is not 
popular because the amount of money you get often does not cover even road expenses. Of 
course, it depends on the number of bottles you bring. Prices per one bottle are shown in the 
following table. 

 
Table 1 Price per one refillable bottle (EUR) in collection points [8] 

No Packaging type Price/bottle (EUR) 
1.  0.33 l transparent glass bottles  0.07 
2.  0.33 l green glass bottles 0.06 
3.  0.33 l brown glass bottles 0.05 
4.  0.5 l brown glass bottles 0.06 

 
1.3. Waste hierarchy 

The Waste Hierarchy classifies waste management strategies according to their 
desirability. It refers to the priorities – reduce, reuse and recycle principle which is known as 
“3Rs”. Waste hierarchy tends to benefit from used packaging by using it again, recycling and 
recovering energy and this way minimizing the final amount of waste.  

 
Figure 2 Waste hierarchy pyramid [21] 
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 In this hierarchy, waste disposal is the last and the least desirable option. Waste 
prevention and waste minimisation tactics are the most desirable in the hierarchy, and they 
include clean technologies and the improvement of the environmental conscience of people [9]. 
 What is interesting, in Sweden the pyramid is turned the other way round, clearly 
showing that disposal should not only take the last but also the least part by amount of material.  

 
Figure 3 Waste hierarchy pyramid in Sweden 
 
1.4. European legislation on packaging 
 

The founding of EU packaging legislation goes back to the year 1975 when Directive 
75/442/EEC on waste has been accepted. According to it, Member States shall take appropriate 
steps to encourage the prevention, recycling and processing of waste, the extraction of raw 
materials and possibly of energy and any other process for the re-use of waste. Member States 
shall take the necessary measures to ensure that waste is disposed of without endangering human 
health and without harming the environment, and in particular without risk to water, air, soil and 
plants and animals.  

Directive 94/62/EC on Packaging and Packaging Waste came into force in 1994, it 
broadly defined packaging and required that packaging recovery systems are put in place. The 
overall objectives of this Directive were to ensure a high level of environmental protection and 
the reduction of waste. It requires that a hierarchical approach (see Figure 2) is adopted to 
manage packaging waste, with emphasis on waste reduction, reuse and recycling initiatives. The 
Directive lays down measures aimed, as a first priority, at preventing the production of 
packaging waste and, as additional fundamental principles, at reusing packaging, at recycling 
and other forms of recovering packaging waste and, therefore, at reducing the final disposal of 
such waste. It also regards the establishment of databases and information systems relating to 
packaging and packaging waste [6]. 

On the 21st December 2005 a new strategy on the prevention and recycling of waste was 
proposed by the European Commission. It aims to help Europe to become a recycling society 
that seeks to avoid waste and uses waste as a resource. This strategy is one of the seven thematic 
strategies programmed by the 6th Environmental Action Plan.  

Later in 2006, the Council Directive 75/442/EEC on waste has been modified into 
2006/12/EC Waste Framework Directive, which lays down the legislative framework concerning 
matters related to waste management, waste disposal and waste recovery. It sets recycling 
standards and includes an obligation for EU Member States to develop national waste prevention 
program, which should contain information about all the territory of the country and include 
details about the amount and types of waste created, waste management organizations, about 
quantities of waste recovered or disposed and propose actions for effective waste management 
system development [19]. 
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1.5. Latvian legislation regarding packaging  
 

Most important laws regarding packaging waste management in Latvia are Law on waste 
management, Packaging Law and Law on natural resource tax.   

Latvia has implemented EU Directive 94/62/EC on packaging and packaging waste in its 
national legislation by setting a Packaging Law, which is in force from 1st July 2002. The 
purpose of this Law is to ensure the development of packaging production, the introduction of 
advanced packing technologies and the establishment of a rational packaging waste management 
system by facilitating reuse, recovery and recycling of packaging waste. The Law prescribes that 
each packer (a producer of goods, a packer, as well as importer of packed goods) is responsible 
for management of packaging waste that has been generated as a result of its operation [20]. 

The Law on waste management is a general law, which purpose is to prescribe procedures 
regarding waste management, in order to protect human life and health, the environment, and the 
property of persons. 

The objective of the Law on natural resource tax is to limit mismanagement of natural 
resources and environmental pollution, as well as to accumulate means for the funding of 
environmental protection measures. It includes payment for the utilization of natural resources 
and environmental pollution within set limits and fines on pollution and utilization exceeding the 
limit. The limits of pollution and utilization of resources are determined by the Environmental 
Protection Committee of the Republic of Latvia and approved by the Supreme Council of the 
Republic of Latvia. The tax is made with a purpose of increasing companies’ motivation to 
realize the principles of producers’ responsibility thus ensuring a successful implementation of 
the Directive 94/62/EC in the Republic of Latvia [11]. 

Related to the Law on natural resource tax is Ministerial Decree No. 244 regarding 
validation of the Regulation on the procedures for calculation and payment of natural resources 
tax. It prescribes procedures for the recording, tax calculation and payment for the use of natural 
resources, setting of limits, environmental pollution, and goods and products harmful to the 
environment. It describes procedures by which additional rates for the failure to observe norms 
for the recovery of packaging waste prescribed in the Packaging Law shall be applied and 
includes classification and technical characteristics of specific goods and products harmful to the 
environment, for which tax must be paid. 

Regulation No. 139 regarding volumes and time periods for recovery of packaging waste, 
procedures for submission of reports and model forms of reports includes details on the 
percentage volume of all packaging waste and various types of packaging that is to be utilized 
for recovery, as well as the time periods in which the specified volume is to be recovered (see 
Table 2 and 3).  

 
Table 2 Recovery Volumes of Packaging Material (Recycling and Energy Recovery) (%) [17] 

No. 
Type of 

packaging 
material 

31 
December 

2002 

31 
December 

2003 

31 
December 

2004 

31 
December 

2005 

31 
December 

2006 

31 
December 

2007 

1. Paper, 
cardboard 

43 47 50 56 62 67 

2. Plastic 9 11 12 15 18 21 

3. Metal 13 17 20 23 27 30 

4. Glass 19 22 25 28 32 35 

 Total for all 
materials 

31 33 37 42 46 50 
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Table 3 Recycling Volumes of Packaging Material (%) [17]  

No. 
Type of 

packaging 
material 

31 
December 

2002 

31 
December 

2003 

31 
December 

2004 

31 
December 

2005 

31 
December 

2006 

31 
December 

2007 

1. Paper, 
cardboard 

43 47 50 53 56 59 

2. Plastic 9 11 12 13 14 15 

3. Metal 13 17 20 23 27 30 

4. Glass 19 22 25 28 32 35 

 Total for all 
materials 

31 33 36 40 42 45 

 
Regulation No. 139 also states that the total content of heavy metals, such as lead, 

cadmium, mercury and chromium (VI) in packaging materials is restricted to 200 parts per 
million (ppm by weight), that is, up to 200 milligrams in one kilogram of packaging [19]. 

 
1.6. The analysis of implementation of Directive 94/62/EC 

In our daily life we encounter innumerable types of packaging, and the producers of 
packaging materials are constantly adding new. In Latvia it is possible to recycle the most 
widespread kinds of packaging materials – glass and PET bottles, polythene, cardboard, etc. 
Thus, inhabitants are urged to dispose of those kinds of packaging that currently can be recycled. 
In other European countries the packaging that cannot be recycled is incinerated at waste 
incinerators with energy recovery, however, it is not possible in Latvia because there are no such 
waste incinerators. Although, some companied do recover heat energy from waste by burning it 
in their own stokeholds. 

In the year 2006, 263833 tonnes of packaging waste were generated in Republic of Latvia, 
from which 25,3% were paper and board, 27,5% - glass, 25,5% - wood, 13,8% - plastic, 5,2% - 
metals and 2,7% - other types of packaging waste materials. 144526 tonnes (55%) from this 
quantity were recovered with 124115 tonnes of packaging waste recycled. (Table 4) 

Table 4 Quantities of packaging waste generated in Latvia and recovered or incinerated at waste 
incineration plants with energy recovery within or outside Latvia (tonnes) [11] 

Material 

Packaging 
waste 

generated 
 

Material 
recycling 

Heat energy 
recovery at 

local 
stokeholds 

Total material 
recycling and 

energy recovery  

Glass 72 512 27 333 0 27 333 
Plastic 36 304 12 158 562 12 780 
Paper and board 66 775 39 476 2 494 41909 
Metal 13 781 5 310 0 5 310 
Wood 67 615 39 484 17 303 56 788 
Others 6 846 353 53 406 

Total 263 833 124 115 20 411 144 526 
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Guiding from the quantities of packaging waste recovery stated in plan of 
implementation of Directive 94/62/EC, in Latvia this number is exceeded by 13%. That shows 
that in the year 2005 in Latvia all the quantitative goals considering packaging waste recovery in 
national level, stated in Directive, have been reached. Comparison of recovery goals and actual 
quantities is shown in Figure 4. 

 
Figure 4 Comparison of recovery goals in Latvia in the year 2005 and actual recovered quantities 
stated in the plan of implementation of Directive 96/42/EC [11] 
 

As it can be seen in Figure 4, in Latvia in the year 2005 all of the packaging waste 
material recovery quantities were exceeded at an average by 13%. The main type of packaging 
waste recovery in Latvia is recycling because energy recovery and other methods of recovery are 
not so developed. Nevertheless, goals for recovery with energy recovery have been reached in all 
types of packaging materials. 

Thus, it is possible to conclude that there are no significant factors which could endanger 
the fulfillment of goals of packaging waste recovery in the Republic of Latvia, as they are stated 
in the Directive. It is confirmed by gradual reduction of number of companies which generate 
less than 300 kg of packaging waste per year and are not registered, increasing packaging 
management undertakings (companies) market share in packaging waste management sector in 
Latvia, increasing packaging waste recycling capacities and growth of quantity of recovered 
packaging waste which significantly exceeded the quantitative goals stated for Latvia in the 
Directive 96/42/EC in the year 2005 [11]. 

 
1.7. Experience with packaging waste management in Latvia 

 
In Latvia the amount of packaging waste per one person was 88 kg in year 2007. That is 

around two or three times less than in developed countries of Western Europe. However, there is 
a noticeable tendency towards produced packaging volume minimization, which can be seen as 
decrease in the size of cardboard packaging walls for instance. Producers try to design packaging 
which is thin, simple and aesthetic. This allows saving production and packaging costs and 
contributes towards environmental issues. Still, the amount of packaging waste is constantly 
increasing and there are several organizations taking care of this problem. There are around 7 
packaging waste handling organizations in Latvia now, but the biggest ones are the Green Dot of 
Latvia, Latvian Green Belt and Resurss Nova [15]. 

The Green Dot of Latvia was founded in January 2000, by six companies of packaging 
industry in order to establish a national organization for packaging waste collection in 
conformity with the European Parliament and Council Directive 94/62/EC of 20 December 1994 
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on packaging and packaging waste. One of its alternative objectives is to develop understanding 
of society and industry about necessity of packaging waste collection and recycling, as well as, 
to promote and popularize environmental programs and activities of the organization in society. 
The clients of Green Dot of Latvia are companies that place their produced, packaged or 
imported goods in the territory of the Republic of Latvia.  
  Green Dot of Latvia promotes separate collection of packaging waste. At present separate 
collection containers have been placed in all the largest cities of Latvia and in some rural 
districts.  

Depending upon the different aspects assumed by the local municipalities and the 
capacity of the local waste management operators, the separate collection containers differ 
visually in various Latvian cities, there are also differences as to what kind of packaging can be 
disposed of into which container. Usually the containers are marked with labels and are of 
different colors, informing about what kind of packaging can be disposed of into the container.  
There can be two kinds of approach towards collection of packaging waste: 

• A container for each packaging material 
A large part of the cities have containers of different colors, each color is envisaged for a 

different type of packaging. Usually, yellow color stands for plastics, green for glass and blue for 
paper. People can dispose of cardboard boxes, newspapers and magazines in the containers for 
paper. Plastic bottles and cans, plastic bags can be put into the containers for plastic. In some 
cities it is also allowed to dispose of metal packaging in these containers– cans of drinks and 
canned food. A separate container is also placed for glass packaging – for jars and bottles.  

• One container for all packaging materials 
In some cities all packaging materials, i.e., waste plastic, paper and glass packaging – bottles, 
jars and cans, boxes and bags, can be disposed of in special collection containers. Prior to 
delivering these to the sorting line these various packaging materials are sorted according to the 
type – paper, plastic and glass packaging.  
 Both of these collection systems for residents are free of charge. 
 
1.8. Packager’s responsibility 
 
 According to the Packaging Law every packer, who is producing packed goods, just 
packing or importing packed goods, is responsible for management of packaging waste that has 
been generated as a result of its operation. It is responsible for recovery of packaging it used or 
created. Packer can organize it by making an agreement with packaging waste handling 
company, such as Green Dot Latvia for example. The contract should include information about 
collected packaging volume and composition, recycling company and other aspects of the 
procedure.  
 If the volume of packaging waste in one calendar year is more than 300 kilograms, 
packers and packaging management companies have a duty to register in the Ministry of 
Environmental Protection within a time period of three months of the day when the referred 
volume has been exceeded [18]. 

By 1 May of the current year a report on the volume and types of packaging produced, 
exported or imported in the previous calendar year, as well as the volume and types of the 
collection of packaging waste and resource recovery shall be submitted to the regional 
environmental board or the State Environmental Impact Assessment Bureau. The report shall be 
submitted by packaging producers or importers, packers and packaging waste management 
companies if the volume of packaging waste thereof in one calendar year is more than 300 
kilograms. 

 When it comes to production, a ‘Polluter Pays’ principle plays an important role, as it 
implies a concept where manufacturers and importers of products bear a significant degree of 
responsibility for the environmental impacts of their products throughout the product life-cycle, 
including selection of materials for the products and impacts from the use and disposal of the 
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products. Producers should accept responsibility when designing their products to minimize life-
cycle environmental impacts, aiming at decreasing the amount of waste that will be disposed of, 
and enhancing reuse and recovery of materials [6]. 
 
1.9. Labeling 
 

Packaging labeling is necessary for providing information about the packaging and its 
recovery possibilities as well as for stimulating packaging collection, sorting and recycling. It 
can stand on the packaging or on a separate but associated label. Many types of symbols for 
package labeling are nationally or internationally standardized. There are also certain 
requirements for recycling directions, as special codes and symbols, for instance, resin 
identification code. It includes a graphic symbol of recyclable material, numeric code of relevant 
packaging material inside this symbol and/or letter code of the material below the symbol [10]. 

 
Figure 5 Resin Identification code 1 stands for polyethylene terephthalate (PETE) [21] 

 
A percent of recyclable material in the packaging can also be mentioned if necessary by 

putting a number in percent inside or below the symbol.  

 
Figure 6 The amount of recyclable material in the packaging [21] 

 
1.10. Involvement of society groups in recycling process. 
 

It is necessary to give broad environmental knowledge to the society in order to get a 
support from it in the form of active participation in a packaging recovery process. Often, there 
is lack of information about the problem or negligible attitude towards environmental issues, 
which makes it hard to get satisfactory results. Mass media is a good tool in spreading the 
information by featuring packaging recycling issues in newspapers, on the TV and radio. Special 
seminars, courses and conferences may also attract public attention. Raising level of education 
also plays a vital role in the process. As children are quite an active part of the society, it is very 
useful to introduce a special subject in schools about environment, this way educating young 
generation and having the youth educating the older one. Municipality may pay attention of 
residents towards the problem by organizing different events and information campaigns, as well 
as competitions between different municipalities for the status of being cleanest and most 
environmentally friendly [13]. 

Improvement of packaging collection infrastructure and making it more convenient for the 
inhabitants is a factor which contributes towards effectiveness greatly. In this stage, it is 
important to figure out what is comfortable for the inhabitants, which types of containers they 
prefer, where are the best places for situating them and so on, defining what are the reason for 
people being passive or active. This can be done by holding questionnaires and interviews and 
making improvements according to their results [16]. 
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2. METHODOLOGY 
 

Following report features information about packaging management systems in two 
Latvian towns: Sigulda and Ogre. Systems are different because the approach towards the 
collection of the packaging material differs, in the first case plastics, glass and cardboard are 
collected separately, while in Ogre only containers for all three types of packaging exist. 
Different methods have been used in order to evaluate which of the two systems is more 
efficient, cost-effective and also welcomed by the residents.  

First of all, a social enquiry has been held. During the enquiry, residents received 
questionaries and answered 16 questions about the convenience of the system, its advantages and 
disadvantages, and proposed possible solutions towards improvement of its efficiency, and most 
importantly, their own activity in the process. The results have been collected and analyzed 
manually, and then graphs and tables were made in order to show main tendencies.  

Secondly, data from waste handling organizations in Sigulda and Riga has been collected 
during the interviews with companies’ representatives and from the annual reports. It contained 
information about the amount of packaging collected and delivered to the station, composition of 
packaging material as well as costs of operating and maintaining the system. These data has been 
analyzed and used to make graphs and tables, comparison of which shows economical 
advantages and disadvantages of each system. This information in detail features two main 
groups of expenses – transportation and sorting expenses. Comparison of these expenses gives a 
good overview on the performance of the systems. All the figures have been converted to Euro. 

 All visual materials, such as pictures, graphs and maps have been made or modified by 
the author. 
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3. RESULTS 
3.1. Sorted packaging collection system 
3.1.1. Description of present situation 
 

City of Sigulda has been chosen for exploring and describing the performance of sorted 
packaging collection system. It is situated in the region of Vidzeme in central Latvia. 

 
Figure 7 Sigulda on the map of Latvia [22] 
 

In Sigulda, the city with 10500 inhabitants, sorted packaging collection system has been 
introduced since the year 2005 and it is operated by Jumis Ltd. According to Jumis Ltd. data, 
every week around 50 t of waste is collected, including household waste and packaging, which 
means that there are 5 kg of waste from every resident a week. In summer time the amount of 
waste is increasing due to the tourist flow in the town, and increased consumption of soft drinks 
in PET and glass bottles.  

In total, there are 75 containers in the town, which are being emptied once a week. 
Containers are marked on the following map with red dots, and the collection route is marked 
with a blue line. 
 

 
Figure 8 The route of garbage car and containers (marked with red dots) [22] 
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As seen from the map, the placement of containers is quite irregular and there is a 
shortage of those in some parts of the town with high density of houses. Sometimes, the distance 
between containers is too big and, thus, they are unavailable for some inhabitants. Most of them 
are placed next to the household waste collection containers, some are situated near big shops 
and trade centers, schools and other institutions. All containers are of the same volume, but their 
colors are different.  

Table 5 Description of the containers 
Characteristics Plastics Glass Paper, cardboard 
Color Yellow Green Blue 
Number of containers 34 20 21 
Volume of containers (m3) 0.82 0.82 0.82 

 

 
Figure 9 Containers for paper, plastics and glass (from left to right) 
 

Collection of packaging normally takes place every Wednesday, using one of the Jumis 
Ltd garbage cars (see Table 6). Every type of packaging has to be collected separately from 
another, so the car has to make at least three trips to empty all the containers. The length of the 
collection route in the town is 45 km for plastics and 30 km for paper and glass containers, when 
packaging from all the containers is collected. Packaging is collected by two persons, a driver, 
who’s wage is around 4 EUR/h, and his assistant, who is involved in emptying the containers. 
Assistant’s wage is approximately the same. Whole trip takes around four and a half hours. 
Although, sometimes, when on average containers are only half way filled, the garbage car can 
skip some of them. Later, the collected material is transported to Jumis Ltd sorting station, which 
is right there in the town, and other waste materials are taken out then. 

 
Table 6 Description of Jumis Ltd garbage cars 

Car brand Fuel Consumption 
l/100km 

Volume of 
the truck, m3 

Travel costs 
(EUR/100km/m3) 

MAN Diesel 31 15 0.6 
KO 413 Petrol  28 7,5 1.1 
SCANIA Diesel 32 18 0.6 
VOLVO Diesel  29 12 0.8 
MKM ZIL Petrol/gas 52  (gas) 9 0.9 

 
Every container is given a number, and during collection of packaging driver notes how 

full it is, later this information is analyzed and used in order to upgrade the collection scheme 
and rearrange the places where containers are situated. Then, the content of containers can be 
described. In the following table, an average filling, density and impurity of material collected 
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during the year 2007 is included. The data in table corresponds to the amount of packaging 
collected during one collection trip. 

Table 7 Description of the containers’ content 

Characteristics  Plastics Glass Paper, cardboard 

Containers’ filling, % 40 47 95 

Density of material, t/m3 0.0070 0.4047 0.0340 

Impurity, % 10 10 20 

  
Explanation: 

• Containers’ average filling, % - the space of the total volume of the container taken by 
packaging; 

• Density of the material, t/m3 – how dense is the collected material; 
• Impurity, % - percentage of other irrelevant materials in the containers, such as food, 

metal, clothes. 
As seen from Table 7 containers with paper and cardboard on average are almost full, 

while plastics and glass takes just half of the container’s space. Note that the containers’ filling 
mentioned is average and based on results of a whole year. Normally, the filling of containers 
varies greatly through the seasons, especially during winter and summer period for PET and 
glass bottles.  

When the packaging is delivered to a station, it needs to be sorted again to get rid of the 
admixtures and impurities. This is normally done by just one person, who works full time with 
the average wage of 3 EUR/h. Currently in Sigulda packaging is not sorted by color.  

Plastic bottles are sorted, checked for impurities, pressed and then sold. 

 
Figure 10 Workers sorting plastic packaging 

Glass is checked for impurities, and then it is crashed and put into a box. The percentage 
of impurities in glass and plastics is quite low, around 10 %, which means that people are quite 
well informed about the materials relevant for recycling. Later, glass is sold as a mixed glass 
material, therefore its price is quite low.  
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Figure 11 Content of containers for glass 

Paper and cardboard are sorted in a shed, taking out wet materials, magazine and book 
covers and other household waste. The percentage of impurities in the material is also low, 
although just one wet object can spoil a lot of paper, that is why not only impurities have to be 
taken out, but also wet paper and cardboard fractions, which could have otherwise been used for 
recycling. This material is later sent to the landfill, other useful paper and cardboard material is 
pressed in 130 kg packs and sold. Transportation is arranged by the buyer.  

 
Figure 12 Paper and cardboard sorting shed 

 
Figure 13 Pressed cardboard packs (130 kg) 
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3.1.2. Cost analysis 
Data about transportation and sorting costs has been received from Jumis Ltd. 

Transportation costs contain all the aspects of collection, transportation and amortization 
expenses, such as containers’ amortization and repair, fuel consumption, fuel price, truck 
amortization, driver’s wage, route length, driver’s assistant wage and taxes.  
Sorting expenses include: 

• Electricity consumption, 
• Rent, 
• Security, 
• Amortization of machinery, 
• Sorter’s wage, 
• Presser’s wage, 
• Inspector’s wage, 
• Taxes. 

The expenses are expressed in Euro (EUR) per 1 t in order to compare costs between 
different types of packaging. Columns with price of plastics, glass and paper show how 
expensive material is sold further to a recycling company. 

Table 8 Expenses associated with sorted packaging collection system  

Results Plastics 
Price, 
plastics 
EUR/t 

Glass 
Price, 
glass 
EUR/t 

Paper, 
cardboard 

Price, 
board 
EUR/t 

Weight, t 0.2 3 0.5 
Volume, m3 10 8 13 
Transportation expenses, EUR/t 500 23 160 
Sorting expenses, EUR/t 15 5 50 
Total expenses, EUR/t 515 

110 

28 

33 

210 

41.3 

The figure on expenses and incomes is shown further. It clearly shows that at the moment 
the only material profitable for recycling is glass, because prices of other materials are too low, 
and the transportation/sorting expenses are very high.  

 
Figure 14 Used packaging management expenses according to sorted packaging collection 
system in Sigulda 
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3.1.3. Possible system improvement 

Certain measures can be taken in order to improve the performance of this system, 
increase its efficiency and decrease operating costs.  

First of all, it is highly important to draw residents’ attention towards this problem 
because they contribute towards the increase of volume of recycled packaging. It is necessary to 
let people know that by recycling they can save money otherwise spent on household waste 
handling and also save resources. Environmental conscience is very important in this case. In 
order to motivate residents, different informative events can be organized, during which people 
are educated, this way obtaining necessary information and understanding why recycling should 
be a sufficient part of household chores. Mass media, different competitions in schools and 
relevant school subjects about environment are also useful.  

In order to increase the amount of packaging collected during one trip several changes 
can be made.  

First of all, interval between collection trips can be changed, they can be decreased or 
increased depending on the filling speed. Maybe it is useful to increase the frequency of 
collection of PET bottles in the summer time and decrease it in winter.  

Secondly, individual routes for each type of packaging can be invented, according to the 
volume of packaging material in containers.  

Thirdly, collection of plastics is much more effective if PET bottles are pressed before 
they are put in the container. But the salvation of this problem demands a long term information 
and motivation campaign. Lastly, containers should be rearranged, according to the places with 
the highest density of residents and typical composition of waste in every area (see Figure 15).  

 
Figure 15 Areas, where additional containers can be situated [22] 

Implementing following measures can help to decrease collection and transportation 
costs and, thus, increase the profit. And even though plastic and cardboard recycling seems to 
stay economically disadvantageous, these fractions take only 20% by weight from all the 
packaging recycled, while other 80% is glass. So, in total, this system can prove to be profitable, 
if it is upgraded according to the circumstances.  
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3.2. Mixed packaging collection system 
3.2.1. Description of present situation 

At the moment mixed packaging collection system, main feature of which is a bell-
shaped container for all three types of packaging waste is introduced in several cities in Latvia, 
for example in Liepāja, Madona, Preiļi, Rēzekne and Ogre.  

 
Figure 16 Bell-shaped container [21] 

In this thesis, the system’s description is based on its performance in the city of Ogre, 
which is situated around 40 km east of Riga and has 26000 inhabitants. Although in Ogre there 
are twice as much people as in Sigulda, the number of containers is smaller, there are just 45 of 
those. 

 
Figure 17 Ogre on the map of Latvia [22] 

Ogre does not have its own station for sorting packaging, which is why packaging has to 
be delivered and sorted in Riga, 40 km away. As all the packaging is mixed in this case, sorting 
process takes much longer time and bigger effort. There are six people involved in a sorting 
process. First, paper and cardboard are separated. Glass is crushed into smaller pieces, but 
plastics, paper and cardboard are pressed. After every trip the sorted collected material is 
weighted.  

Following table features average weight and volume of materials collected during one 
trip. The data has been obtained from the waste handling company and reviews average figures 
on a year long scale, based on the results of the year 2006.  

Table 9 Composition of collected packaging  

Packaging type Weight, t Volume, m3 

Plastics 0.3 20 
Paper, cardboard 0.1 2.5 
Glass 4 10 



 22 

3.2.2. Cost analysis 
Similar, as with data about Sigulda, data about Ogre has also been collected from a waste 

handling company L&T Hoetika Ltd. There are two main categories of expenses, they are 
transportation and sorting costs. Collection expenses are included in transportation expenses, 
featuring containers’ amortization and repair, fuel consumption, fuel price, truck amortization, 
driver’s wage, route length, driver’s assistant wage and taxes. Results are features in the 
following table.  

Table 10 Expenses associated with mixed packaging collection system 

Results Plastics 
Price, 
plastics 
EUR/t 

Glass 
Price, 
glass 
EUR/t 

Paper, 
cardboard 

Price, 
cardboard 
EUR/t 

Weight, t 0.3 4 0.1 
Volume, m3 20 10 2.5 
Transportation 
expenses, EUR/t 300 10 110 
Sorting expenses, 
EUR/t 150 15 120 
Total expenses, EUR/t 450 110 25 33 230 41.3 

 
When expressed on a graph, it can be clearly seen that this system is economically 

disadvantageous in case of paper and plastics, but income for recycling of glass is slightly bigger 
that expenses. Total expenses in this case are approximately the same as in case with sorted 
packaging collection system, although distribution of expenses varies greatly between 
transportation and sorting.  

 

 
Figure 18 Used packaging management expenses according to mixed packaging collection 
system in Ogre 
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3.2.3. Possible system improvement 
As seen from the graph, sorting expenses take quite a big part of total expenses in the 

performance of this system. Transportation costs, even thought packaging has to be moved 40 
km away for sorting are much less than those in sorted packaging collection system. This is 
mostly because all the packaging is mixed together and the garbage car does not have to make 
three trips to collect all the packaging. The amount of packaging collected during every trip is 
also higher, due to a fact that most containers are filled with packaging material. The reason for 
this is a small number of such containers in the town, there are just 45 containers for mixed 
packaging, so they are filled quite quickly and after they are full, packaging is often thrown into 
containers for household waste with other garbage. By doing so, the amount of potentially 
recyclable material is decreased. That is why extra containers need to be arranged in places with 
high residents’ density.  
 Other possible improvements are very similar to those in the sorted packaging collection 
system, for example: 

• Minimizing the volume of packaging, especially PET bottles, by pressing them before 
putting into the container, or also applying pressing mechanism in the car. This way 
packaging density is increased and more packaging can be transported; 

• Rearranging the route of collection packaging and placing new containers in areas with 
high residents’ density; 

• Following the pace of containers being filled and organizing collection trips according to 
the results, this way achieving maximal container filling before emptying. 
During this system’s performance it is very important to find ways to decrease 

transportation costs, because it takes a large part of total expenses. It can be done by upgrading 
the transportation and collection route or also by finding or funding a sorting station right there 
in the town or next to it. This would contribute to a substantial decrease in the expenses of the 
performance of the system and make it economically more profitable. 

3.3. Comparison of sorted and mixed packaging collection systems 
Comparison of two different packaging collection systems became possible after a 

detailed evaluation of their efficiency and economical aspects. To assess the potential of those 
systems evaluation based on residents’ proposals and possible system improvements and 
modifications was also considered. Such evaluation gives the opportunity for the potential 
system introducers to choose the most appropriate variation, considering economical aspects and 
also principles of sustainability and effectiveness. It clearly shows each advantage of the system, 
as well as possible drawbacks.  

3.3.1. Comparison of present systems’ performance 
Certain criteria can be mentioned when comparing the systems, they are: 

1) advantages and disadvantages of the collection systems, 

2) economical aspects. 

When analyzing advantages and disadvantages of packaging collection systems such aspects 
have been taken into consideration:  

• Comfort, 

• Packaging collection, 

• Packaging transportation, 

• Packaging sorting. 
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Table 11 Advantages and disadvantages of sorted packaging collection system 

Advantages Disadvantages 

Sorted packaging collection system comfort and simplicity 

There is a possibility to minimize the costs of 
waste collection by sorting used packaging – 
paper, glass, and plastics – and putting it into 
special containers.  

Citizens are well informed about the types of 
packaging relevant for every container, thus, in 
theory, the amount of irrelevant materials in 
the containers is negligible.  

The containers are only meant for three types 
of packaging – glass, paper and plastics.  

It is necessary not only to sort packaging from 
the other waste but also to sort packaging 
itself. 

Often containers are places far from some 
people houses, therefore people do not 
participate in the process. 

 

Collection of sorted packaging 

 

 

It is possible to use any garbage car for 
collecting used packaging material.  

Sorted packaging is collected, using a separate 
car for every packaging type. 

The density of PET bottles is very low, which 
is why the garbage truck becomes full quite 
quickly, but the weight of plastic material 
carried is relatively small. 

Containers for different types of packaging 
normally do not get full at the same time; it 
depends on the season and other factors. That 
is why waste handling companies need to 
follow the pace with which containers are 
filled and change the collection timetable 
according to that. 

Transportation of sorted packaging 

If sorting station is situated inside the town, 
route length decreases.  

Transportation costs are high because every 
type of packaging material has to be collected 
and transported separately. 

 

Sorting of packaging 

The sorting process is quite simple and 
inexpensive because the collected material is 
already sorted, only irrelevant material has to 
be taken out. 
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Table 12 Advantages and disadvantages of mixed packaging collection system 

Advantages Disadvantages 

Mixed packaging collection system comfort and simplicity 

It is possible to decrease household waste 
management expenses by sorting packaging 

Packaging does not have to be sorted by its 
type, it is enough to separate packaging 
materials from other household waste 

Other irrelevant material is put into containers 
sometimes, because they are considered as 
containers for usual household waste 

Collection of mixed packaging 

All packaging is collected using just one 
vehicle 

Emptying of containers takes much less time 
than in sorted packaging collection system 

It is easier to predict the filling pace of 
containers, therefore it is easier to draw up 
collection schedule 

A specialized vehicle is needed for collection 
mixed packaging due to irregular shape of the 
containers, this sort of vehicle can be used only 
for bell-shaped containers 

 

Transportation of mixed packaging 

 In this case, collected packaging has to be 
moved 40 km away to Riga, which is why 
transportation costs are quite high. 

Sorting of packaging 

 Sorting of mixed packaging takes a lot of time, 
and a few people are normally involved in a 
process, therefore sorting expenses are also 
high. 

 

Graphic comparison of two systems’ performance is featured in Figure 19. It shows 
profit differences according to the type of packaging recycled.  

As seen from the Figure 19, expenses of systems’ performance are quite different from 
each other. Glass is the only packaging material which seems to be profitable, with a slight 
difference in operating costs between sorted (28 EUR/t) and mixed (21 EUR/t) collection 
systems. As glass fraction is sold for 33 EUR/t, the profit in sorted system is around 5 EUR/t and 
in mixed system it is around 12 EUR/t.  However, collection and sorting of plastic and paper 
fraction proves to be unprofitable at all, with expenses 5 times exceeding profit. Although, note 
that weight of paper and plastics collected is very small compared to weight of glass fraction 
(relationship is approximately 1:10 by weight). 
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Figure 19 Comparison of packaging handling expenses 

 However, this situation should not be considered as a good example of comparison of 
these two systems due to the fact that packaging collection took place in two different cities and 
the route length to the station, as well as the car’s cab volumes are different. Such factors as 
differences in wages, residents’ activity, and season differences also make the results less 
trustworthy.  

 Following main conclusions can be made when comparing the systems: 

• Mixed packaging collection system is easier and more comfortable for the citizens than 
sorted packaging collection system, because there is no need to sort one type of 
packaging from another; 

• Collection and transportation is cheaper in mixed packaging recycling system, provided 
that sorting station is not far; 

• Sorting in mixed packaging collection system is much more difficult and expensive than 
in sorted packaging collection system, and this is one of the reasons why mixed system is 
financially less profitable that sorted packaging collection system.  

Even though already introduced and working, both systems can be modified in order to 
improve their performance. 

In case of sorted packaging collection system following measures can be taken:  

• Pressing PET bottles to minimize volume of packaging, 

• Adding extra containers to let more people use them, 

• Using bigger garbage cars, 

• Arranging schedule for collecting every type of packaging, taking into consideration 
filling speed of containers.  

Mixed packaging collection system: 

• Pressing PET bottles, 

• Replace the containers where necessary and attempt to reach maximal filling of them 
before collecting packaging, 

• Make collection trips less often, 

• Minimization of route length and funding a sorting station closer to the town. 
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3.3.2. Suggestions for a better performance 
Table 13 Suggestions for improvement of systems’ performance 

Sorted packaging collection system Mixed packaging collection system 

Distribution of the containers 

Areas with high residents’ density, next to 
other household waste containers 

Places with high concentration of houses and 
institutions 

The number of containers should be arranged 
so that they are maximally loaded before they 
are emptied 

Areas with high residents’ density 

The number of containers should be arranged 
so that they are maximally loaded before they 
are emptied  

Places with seasonal people flow should be 
avoided (beaches, summer house areas and 
such) 

Residents’ awareness level 

Informed or uninformed people, because the 
type of packaging is noted on every container 

Well informed audience, which knows what 
type of packaging and in which condition can 
be put in the container 

Packaging collection 

Used packaging is collected in a typical 
garbage car, which should be chosen according 
to a cab’s volume for each separate trip. As 
cars of different size have different fuel 
consumptions, money on transportation costs 
can be saved 

Shifts for collection of every separate type of 
packaging should be drawn up 

As there is a special car for collecting mixed 
packaging because of the dimensions of the 
container, a pressing mechanism should be 
built in 

The schedule for collection of packaging 
should be changed according to a season 

Packaging transportation 

Maximal suggested transportation distance:  

30-50 km away from the town, better if a 
sorting station is in the town 

Maximal suggested transportation distance:  

50-70 km away from the town, better if a 
sorting station is within the town borders 

Packaging sorting 

Sorted packaging is sorted by workers, taking 
away irrelevant materials. Materials should be 
well preserved from rain and wet objects and 
ventilated 

Unsorted packaging is sorted by types and 
cleaned from irrelevant materials, which takes 
a lot of time and, thus, is quite expensive 

Sorting expenses are quite hard to decrease and 
it can be done by informing people about types 
of packaging which can be put in the 
containers and in what condition (e.g. bottles 
should be cleaned, emptied and pressed; no 
wet objects are allowed in the containers) 
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3.4. Survey results 
 

The survey has been held both in Sigulda and Ogre in order to find out residents’ 
opinions and see the differences in attitude towards recycling issue in these two cities. The 
questionnaire consisted of 16 questions about residents’ background, recycling habits, likes and 
dislikes and suggestions on improvement of the system. 48 people in Sigulda and 62 people in 
Ogre have answered these questions, half of them were school kids. 
Further, you can see results of the questionary. 
 

 
Figure 19 Distribution of age groups of residents, participated in questionnaire  
 

Two out of four surveys days have been held in schools, one in every city, and that is 
why more than a half of people that participated are pupils. 
 

 
Figure 20 Number of people living in one apartment/private house 
 

 
Figure 21 Estimated percentage of recyclable materials in the household waste 
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It can be seen from the graph that around 2/3 of people estimated the amount of 
packaging in their household waste as average, taking up from a quarter to half of waste. 14% 
and 18% have estimated the amount of packaging as sufficient and negligible, respectively. 

When asking if residents think that packaging collection system is convenient in their 
town, only 41% of surveyed residents in Sigulda said they are satisfied and it is convenient for 
them, while in Ogre this number reached 68% (see Figure 22). System convenience implies such 
parameters as e.g. easiness to sort packaging at home and deliver it to the containers later.  
 

 
Figure 22 Convenience of collection system for residents 
 

Answering question about recycling used packaging, 76% of surveyed people in Sigulda 
said they do recycle, while in Ogre where mixed packaging collection system is implemented, 
92% recycle household waste and only 8% do not (see Figure 23).  

 
Figure 23 Percentage of people participating and not participating in recycling system among the 
surveyed 
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Most common reason for people not collecting packaging and thinking that recycling 
system is inconvenient are mentioned in the following figure. 
 

 
Figure 24 Most common reasons of residents’ passivity in the recycling process 
 

As seen from the figure, around half of the people do not put their used packaging in the 
containers because the containers are too far away or also because they reuse packaging at home. 
Others mentioned that they do not do it because there containers are often full, they do not have 
time for it or think it is senseless.  

Those, who recycle, put packaging fractions into containers or reuse in the household for 
personal needs. The results are featured in Figure 25. 

 
Figure 25 Number of residents recycling different packaging fractions  
 

Although plastics (mostly PET bottles) and plastic bags are the most often recycled 
fraction, the weight of plastics collected is quite negligible, which is due to the fact that people 
do not press plastic bottles and so the density of such collected material is quite low. 
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Paper is the least collected and reused material, note that the reuse of paper in the 
households is higher than in drop-off recycling, probably due to the fact that it is common to 
combust paper in some households.  
 There also have been two questions about the density of containers. Results show that 
27% of the surveyed thought that containers are situated too far away from their homes and 33% 
suggested that there should be more containers in the town (see Figures 26 and 27). 

  
Figure 26 Container closeness to the house   Figure 27 Proposal to add containers 
 

Figure 28 shows the distribution between residents’ preferences to have sorted or mixed 
packaging collection system in the town, where it can be clearly seen that majority of people are 
in favor of mixed packaging collection system. 10% of the surveyed mentioned also that they 
would recycle more if they did not have to specify between the types of packaging they put in 
the container. 

 
Figure 28 Current and preferred distribution between the collection systems 
 

One third of the surveyed noted that their attitude towards recycling has changed over 
time and it has been affected by different media releases, outdoor activities and also by their 
children, who are taught environmental science at school. As efficient measures for systems’ 
improvement additional containers and informative campaigns have been mentioned equally 
often. 
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DISCUSSION 
 
 Although the research made on the comparison of performance of two different 
packaging collection systems gives a good overview on economical aspects and effectiveness of 
them, it can not define which of the systems is better. In order to clearly state which system is 
more profitable two absolutely identical cities with similar number of inhabitants and similar 
infrastructure had to be chosen, which is almost impossible in a real life. Thus, a lot of different 
aspects, both social and economical, have to be taken into consideration when choosing between 
these two approaches towards collection of recyclable materials, because they all can influence 
the performance greatly. 
 In order to determine social aspects public questionnaire took place. It helped to 
understand the motives for people to take part actively or stand out of the collection process. 
Provided that more people recycle in Ogre than in Sigulda and more people were in favour of 
containers for mixed packaging, it can be supposed that more packaging material would be 
collected whenever such system was implemented. Main drawback of such system is high 
sorting costs which often make the whole system economically unprofitable. In case of long 
distance till sorting station, transportation expenses increase as well. 
 Transportation costs in sorted packaging collection system can also be quite high due to 
necessity to make a separate collection trip for collecting each type of packaging. Also, it is hard 
to predict to which extent containers are full, that is why the garbage car often is not fully loaded 
on its way to the station. 
 It is very important to make an evaluation of expenses and compare effectiveness of two 
systems before introducing any of them in a new town. Social survey can also be very helpful to 
estimate environmental conscience of people living in a certain place and help to find out how 
much effort they are ready to put in a recycling process. Only after performance of these actions 
a right type of system can be chosen.  
 



CONCLUSIONS 
1. Sorted packaging collection system is less comfortable, and packaging collection process 

is more difficult than it is in mixed packaging collection system, that is why less people 
recycle sorted packaging than mixed packaging according to survey results 

2. It is possible to define which system is more profitable by comparing effectiveness and 
expenses of collecting three packaging materials separately: paper, glass and plastics 

3. In this research, recycling of glass and plastics is cheaper in mixed packaging collection 
than in sorted packaging collection system, however, glass proved to be the only material 
recycling of which is profitable at the moment, mostly because of its heavy weight 

4. Transportation expenses in mixed packaging collection systems are lower than in sorted 
packaging collection system provided that sorting station is not too far away, while 
sorting expenses are higher. Although sorting process can be automatized, it is hard to 
apply practically due to high costs of machinery 

5. Both systems can be upgraded in order to improve their performance and decrease the 
costs. 
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QUESTIONARY 

 
Dear Sir/Madam, 
This questionnaire will help us to understand how we can improve the packaging collection system 
in your town. Please read and answer all the questions thoroughly. 
Thank you for your time and attention! 

 
1.  Your age 

 below 20       20-40       40-60        above 60 
 

2.  How many people are there in your family? 
 1      2      3       4       5 and more 
 

3.  How would you estimate the amount of recyclable materials in your household waste? 
 negligible (less than ¼ of waste)    average (¼-½)       sufficient (more than ½)   
 

4. Do you think that the present packaging collection system in your town is convenient? 
 Yes              No 
 

5.  If no, what is the most likely reason for that? 
 the containers are too far away 
 the containers are often full                            
 don’t know how to recycle 
 don’t see any sense in sorting and recycling  
 there is no time for it                                  
 there is negligible amount of recyclable material  in the household  
 most of the packaging is being burned or reused in the household 
 

6. Do you recycle household waste? 
 Yes             No 
 

7. If yes, which type of packaging materials do you put in the containers? 
 Paper, cardboard 
 Glass 
 Plastics 
 

8. Which type of packaging materials do you recycle in your household?  
 Plastic bags 
 Glass cans 
 Paper and cardboard 
 Other ..................................................................................................................... 
 

9.  Which type of packaging materials you never recycle?  
 .......................................................................................................................................... 

 
10.  Are there containers for recyclable materials next to your house? 

 Yes                     No 
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11. Do you think there are enough containers in your town? 

 Yes                     No 
 
12. Which type of containers are there in your city: three containers for sorted packaging 

waste or just one container for all three types of recyclable waste? 
 

 Three containers                                                                                      One container   
 
 

 
13. Which type of containers would you prefer to have? 

  Three containers                                                                One container 
 
14. Do you think you would recycle more if you only had to sort all the packaging fractions 
together from other household waste without separating glass, paper and cardboard? 

 Yes                                               
 No 

 
15. Does your attitude towards recycling change over time and what affects it?  
..................................................................................................................................................... 
 
16. What in your opinion can be done to improve the packaging recycling system in your city?  

 There should be more containers and increased pickup intensity                                     
 There should be more attention towards this issue (on TV, in newspapers, at schools) 
 Other suggestions: ........................................................................................................... 


