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Abstract: Packaging waste that is not recycled or reused has a negative environmental effects and
presents serious concern. At the same time, various secondary raw materials, which were used to
produce packaging from recycled materials, can affect human health and the environment because
they can contain harmful chemical substances. For this reason, it is necessary to investigate the
existence of hazardous chemicals in recycled materials. This paper analyzes issues related to the
production of packaging by using materials from recycled packaging waste with a focus on the
influence of the hazardous substances that the waste may contain. This paper presents the results
of a survey interviewing packaging manufacturers who use recycled materials in packaging,
revealing problems that packaging manufacturers face in the manufacturing of packaging from
recycled materials.
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1. Introduction

The concept of the circular economy (CE) is getting more and more attention, various materials
are highly valued and perceived as a source of resources, unlike in the traditional, linear economy
model [1,2]. When a product reaches the end of its life cycle recycling provides an opportunity to
extend keeping of materials in the economy. However, packaging recycling as well as the use of
recycled materials for packaging production face a variety of challenges related to technical,
economic, environmental, social and legal issues. Increasing recycling costs, a lack of raw materials,
the availability of technologies to separate different materials, and increasing numbers of legal acts
are just a few examples of them. One of the barriers faced by operators who want to use secondary
raw materials is uncertainty as to their quality. Among the causes which may compromise its purity
are substances used in packaging production or added to raw materials in order to make the
production processes easier or improve the properties of the packaging. Many problems occur in
packaging recycling when attempts to solve the issue of hazardous substances in packaging are
shifted to the end of the process, instead of eliminating them at the outset of the product cycle.
Contamination of collected packaging materials with chemicals hinders their further processing and
handling. This can happen either due to the use of certain raw materials and additives in the
packaging, or because of what was packaged and stored [3-5].

The purpose of current research is to overview the issue related the use of recycled materials in
the production of new packaging, concentrating on the potential presence of hazardous chemical
substances in recycled packaging waste flow, and on traceability of these substances.
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2. Materials and Methods

An overview of recycling and barriers to recycling was based on the analysis of scientific
literature, study reports, and a survey. It was conducted with companies that manufacture packaging
in Lithuania. In total, 82 such companies were identified, which manufacture packaging from glass,
plastic, polyethylene terephthalate (PET), paper and cardboard, metal, wooden, composite, and other
(textile) materials. The questionnaire included questions on the use of recycled materials: does the
company use recycled raw materials, why and how much, what share of production is made of
recycled materials, what has inspired the production of packaging made from recycled materials,
what are the disadvantages of packaging produced from recycled materials, etc.

3. Results

The survey of packaging manufacturers in Lithuania revealed that 60% of those who
participated in the survey use recycled raw materials in their production processes. Nevertheless,
the percentage varied for various packaging materials. It was 100% for metal and glass packages, as
well as for other packages. It must be noted that the group of “other” packages consisted of one single
company, producing “eco-friendly textile bags”, as they call them, and therefore is a specific and not
representative case. For paper and cardboard packaging, 75% of manufacturers confirmed the use of
recycled raw material. Manufacturers of plastic and PET packaging were divided into two separate
groups. However, it appeared that there was no difference between PET and other plastics. The share
of those who use recycled raw materials made 68% in both cases. In the case of composite packaging,
companies using recycled and only primary materials were equally divided: 50% and 50%.
Surprisingly, only 25% of wooden packaging produced from the recycled materials. Only a small
proportion, 15%, of manufacturers produce their entire production from recycled raw materials. This
means that manufacturers of packaging, who replied that they are producing from recycled materials,
in fact also have packages produced from primary raw materials only. The proportion of those who
produce less than half, and those who produce over half of their production using secondary raw
materials, was similar, respectively 45% and 40%. Results are presented in Figure 1.
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Figure 1. Part of the packaging production that is made from recycled raw materials in
companies (%).

Companies have listed the following reasons which encourage them to use secondary raw
materials: willingness to be competitive with other companies, environmental policy in the company,
a possibility to use it as a marketing measure, and trends in legislation.

Lithuanian companies are facing problems with the implementation of the circular economy
concept and manufacturing packaging from recycled materials. In the survey, manufacturers of
packaging for recycled materials revealed several problems, including: unclear composition of the
recycled raw materials, insufficient amounts of secondary material, and rising prices for secondary
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raw materials. From these answers, we can conclude that the traceability of harmful substances in the
supply chain is inadequate and that the requirements for safe secondary raw materials are too low to
produce a larger quantity of packaging from a secondary substance free from hazardous chemical
additives to human health and the environment.

4. Conclusions

(1) The survey reveals that in Lithuania, only a small number of packaging manufacturers are
using 100% secondary raw materials for their production. Forty percent of packaging manufacturers
from the survey indicated that in their companies more than 50% of the packaging is made from
recycled materials and 45% indicated that less than 50% of their packaging is from recycled materials.

(2) The survey clarified an important problem which packaging manufacturers from recycled
materials face; unclear composition of secondary materials and their traceability in the supply chain.
A complicated traceability process of hazardous substances in packaging materials presents a
problem for waste operators seeking to increase the share of recycled materials in packaging
production.

(3) Circular economy documents formulate goals and strategic targets, such as recycling of used
packaging materials placed to market and closing circular economy loops (reuse, recycle, renew) at
100%, but recommendations and guidelines on how to implement them are still under preparation.
As a result, packagers and processors are facing problems which they cannot solve on their own due
to the limited knowledge, information and resources they possess.
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