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officially reported waste streams in the European Union. 
The greatest percentage of plastics waste was used as food 
and drink packaging materials. Only 29.7% of all post-
consumer type of plastic waste has been recycled, 39.5% 
was energetically recovered while 30.8% still end up on 
landfills (EU, 2018).

There are some studies concerning the occurrence of 
microplastics in the environment, both in the plants and 
animals. It is a direct risk that the microplastics is present 
in food and beverages designed for human consumption. 

The reduction of plastic waste and in consequence the 
slowing down the migration of microplastic to the envi-
ronment is one of the goals of the circular economy prac-
tices recommended by EU authorities. Due to the current 
changes in legislation, the organization’s efforts towards a 
more circular economy practices seems to be inevitable.

Within the lack sound reliable knowledge about the 
potential human health impacts and the alarming infor-
mation’s about the microplastics pollution in the media 
and some environmental groups, it is interesting how, or-
ganizations that have implemented quality and food safety 
management systems are dealing with the problem. The 
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Introduction 

Plastics is a generic term that is used in the case of poly-
meric materials. That materials usually contain other 
substances to improve performance and/or reduce costs 
(EASAC, 2020). Microplastics is a term that generally is 
considered as a small particles of plastics. However, there 
is no clear definition indicating the size and composition 
of the microplastic. Often the division due to the size of 
the particles is bellow 5 mm for microplastics and 0.1 mm 
for nanopalstics (EASAC, 2020). Microplastics can be 
categorized into primary and secondary types. Primary 
microplastics are the one that originally were produced 
smaller than 5 mm in size, while secondary ones results 
from the divisions of larger items into smaller ones (Lush-
er et al., 2017).

The recent discussion concerning a microplastics risk 
is gaining more and more attention nowadays. The pro-
duction of the plastics in the world is rapidly growing. 
Parallel, the results of the plastics waste management 
is still unsatisfactory. In 2014 year, 25.8 million tons of 
generated by consumers plastics waste ended up in the 
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requirements of food safety system concentrate mostly on 
the products, so the risks for the health should be con-
sidered. Quality management system is more focused on 
the consumer satisfaction and should deal rather with the 
fears of the customers. The circular economy practices are 
focused on the more sustainable activities. The circular 
economy is an approach that replaces the concept of “end-
of-life”. As a principle, the use of renewable energy sources 
should be maximized and elimination of toxic chemicals 
usage which make it difficult or impossible to reuse (No-
wicki et al., 2020). 

One of the main sources that develops and describes 
circular economy in the European Union is the document 
provided by Ellen MacArthur Foundation (EMF). The 
circular economy focuses primarily on (Ellen MacArthur 
Foundation (EMAF), 2015):

 – weight reduction  – limitation of materials used to 
provide a specific service – (this aspect applies, for 
example, to the packaging of food products),

 – efficiency – efficiency increase of energy and materi-
als consumption at the stages of production and use,

 – substitution – reduction the usage of hazardous or/
and difficult to recycle materials – (this aspect may 
apply to risk of microplastics presence in the food 
products).

Reduction of plastics used as well as an increase of 
plastic materials reuse are the goals that can lead to re-
duction of microplastics introduced into the environment 
and consequently to the food itself. Moreover the circular 
economy concept is one of the foundation of The Euro-
pean Green Deal strategy implemented by EU countries 
(EU, 2019).

The goal of the article is to explore the scope of 
planned and already undertaken activities related to mi-
croplastics risk in food sector, from the perspective of the 
food producing organization. More specifically, an attempt 
to determine which of the analyzed systems is mostly re-
lated to the activities related to microplastics. The circular 
economy as a concept for global perspective was associ-
ated with food safety and quality management systems 
perspectives which refer to standardized procedures and 
activities on the level of an organization.

1. Literature review: Microplastics and 
management systems in organizations

1.1. Pollution of microplastics in the environment

The widespread use of the plastics is dated for the 1950s. 
Since that time it was developed and changed multiple 
times in composition, manufacturing processes and prac-
tical applications (EASAC, 2020). It can be assumed that 
in parallel with the beginning of the production and use of 
plastic, first microplastics environmental pollution derived 
from decomposition processes.

In the early seventies one the first report concerning 
microplastics pollution in the coastal waters of Atlantic 

has been published (Carpenter et al., 1972). The presence 
of pollution on microplastics is reported in polar waters 
(Cozar et al., 2014; Goldstein et al., 2012) and marginal 
seas and coastal waters (Isobe et  al., 2014, 2015; Lusher 
et al., 2014). Research results have also indicated the pres-
ence of microplastics in organisms living in the most iso-
lated, inaccessible and deepest areas of the Earth’s oceans 
such as the Marian ditch (Jamieson et al., 2019). There are 
assumption to model the amount of the microplastics in 
the waters that predict a fourfold increase of particles by 
2060 from the current state (Isobe et al., 2019). Moreover 
even if humans will stop production of plastic, the amount 
of it that is already existing in the marine environment 
and its transformation into secondary microplastics will 
cause its continuous increase (Lusher et al., 2017).

Considering the air pollution, a main source of micro-
plastics are plastic fibers which represent approximately 
16% of the world plastic production (Gasperi et al., 2018). 
The micro fibers were detected both in the outdoor and 
indoor environment (Dris et al., 2017; Dris et al., 2016). 
There are also studies that illustrate the presence of micro-
plastics in both urban and nonurban atmospheric fallout 
(Allen et al., 2019; Bergmann et al., 2019; Cai et al., 2017; 
Dehghani et al., 2017; Dris et al., 2016). Without a doubt, 
microplastics is detectable in air but it is still a new area 
of research and some concerns about the accuracy of the 
existing methods. According to Wesch et al. (2017) pol-
lution levels by microfibers have been overestimated and 
real pollution may be lower.

The presence of pollution in water and air clearly in-
dicates the presence of microplastics in soil. Also the ag-
ricultural activities such as usage of plastic mulch films 
increase the plastic residues in soil (Liu et al., 2014; Stein-
metz et al., 2016). Thus is affecting vegetative and repro-
ductive growth of plants and will have bigger impact in 
the long term perspective (Qi et al., 2018; Steinmetz et al., 
2016).

1.2. Microplastics in food

Plastic particles are contaminating the ecosystems and 
the whole food chain, including primary and secondary 
food ingredients intended for consumption (Lusher et al., 
2017). Due to the most frequent and recognize occurrence 
of microplastics in waters, the largest number of studies 
relates to issue in a seafood (Smith et al., 2018). 

There are some evidences that microplastics occurs 
also in other food products. Studies have shown the pos-
sibility of plant accumulating very microplastics from pol-
luted soil (Li et al., 2019). 

According to the Schymanski et  al. research (2018), 
microplastic was detected in water from all tested in the 
study plastic bottles (both returnable and single-use), as 
well as in glass bottles and beverage cartons sourced from 
grocery stores. The main root cause of the microplastics 
in the food was the migration from the packaging. Taking 
into consideration the size of the particles, almost 80% of 
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all found materials had a particle size from 5 to 20 mm. 
Those results are in line with other studies that indicate 
the contamination of beverages such as beer as well as in 
tap water or sea salt (Kosuth et al., 2018).

1.3. Impact of the microplastics on a human health

The impact of the microplastics on a human health is 
not recognized well. Some studies describe the issue. 
Due to reports on the presence of microplastics in ma-
rine organisms, toxicological studies of microplastics 
focused on this area. According to WHO analyzes, no 
human studies related to the consumption of micro-
plastics with food have been identified (World Health 
Organization, 2019).

It is not clear if there is a difference between micro-
plastic and natural small particles such as sediments or 
organic particles on the effects of human health (EASAC, 
2020). Unfortunately, microplastics are contaminated with 
chemicals added or absorbed during the manufacturing 
processes. Those additives can be the source of physical 
and chemical toxicity (Lusher et  al., 2017; Smith et  al., 
2018).

In Table 1, there are studies that investigate the plastic 
particle impact on human health.

Table 1. Plastic particle impact on human health  
(source: own study)

Study Results

(Smith 
et al., 
2018)

Consumed shellfish and other animals has are 
he factor for human exposure. If there is toxicity 
sourced from microplastics, it will dependent on 
dose, size, polymer type, surface chemistry or 
hydrophobicity.

(Deng 
et al., 
2017)

Results point out accumulation of microplastic 
in liver, gut and kidney. Authors describe 
distribution pattern that depends strongly on the 
microplastics particle size.

(Lu et al., 
2016)

Oxidative stress was diagnosed and reported after 
exposure zebrafish to microplastics.

Routes of exposure to microplastics include inhalation, 
assimilation and dermal contact. Oxidative stress, inflam-
mation and toxicity can be the cause of particle toxicity 
(Prata et al., 2020).

According to WHO report (2019) considering the po-
tential human health arose from drinking-water contami-
nated with microplastics, there is not enough information 
to draw conclusions about the toxicity. That conclusion 
can be generalized to other sources of exposure. There are 
no reliable information that suggests it is a threat (World 
Health Organization, 2019). As a main recommendation, 
the authors suggest the need for quality-assured toxico-
logical data combining the most common types of plastic 
materials and risks to human health. Moreover, a bet-
ter understanding microplastics hazards should be done 
(World Health Organization, 2019).

1.4. Dealing with the uncertain risk in the context 
of the food producers management systems

Management is as old as humanity. It is assumed, how-
ever, that systematic research and management practices 
have existed for about 100 years. During this period, many 
theories were developed explaining how to manage the or-
ganization. It should be noted that none of the developed 
methods and techniques can be used in every situation 
(Kafel, 2017).

Due to the specificity of the food industry, there are two 
main and most popular groups of management systems 
used. First on based on the HACCP (Hazard Analysis and 
Critical Control Point) concept and can be implemented 
according to Codex Alimentarius, ISO 22001 standard 
or supplier requirements such as IFS (International Food 
Standard) or BRCGS (British Retail Consortium Global 
Standard). The main goal of these requirements is to en-
sure food safety. Second one is a quality management sys-
tem complied with the ISO 9001 standard (Kafel & Sikora, 
2014). The main goal of ISO 9001 is (ISO, 2015a):

 – to demonstrate ability to consistently provide prod-
uct and services that are meeting customer and other 
statutory and regulatory requirements,

 – enhance customer satisfaction. 
Considering microplastics risks, both HACCP and ISO 

9001requirement have some common requirements. It is a 
risk assessment and fulfilment of regulatory requirements 
(ISO, 2015a, 2018). The problem with microplastics pollu-
tion in food product is that there are no direct obligatory 
requirements. Therefore, both systems do not enforces any 
actions in that matter.

According to EU regulations, considering the plastics 
and consequently microplastics, the circular economy is 
a supported concept (European Commision, 2015; Ünal 
et al., 2018). More circular economy is a concept in which 
value of goods such as products, materials and resources 
are maintained in the market for as long as possible. On 
the other hand the generation of waste should be mini-
mized (EU, 2018; European Commision, 2015). Accord-
ing to Geissdoerfer and others (Geissdoerfer et al., 2017), 
circular economy is defined as a regenerative system in 
which the input of waste and resources, emissions and 
losses energy are minimized by slowing, closing and nar-
rowing both material and energy loops. However, ac-
cording to the authors the most complex as well as latest 
published definition of the circular economy is the one 
placed in the ISO 14009:2020 where it is described as sys-
tematic approach to the design of business models that 
are enabling the sustainable management of resources 
(ISO, 2020). The implementation of the circular economy 
in companies can be described by the “3R principles”: 
reduce, reuse and recycle (Ghisellini et  al., 2016; Ünal 
et al., 2018). Despite common assumptions about circu-
lar economy, it is possible to identify various sectors of 
the economy in which practical measures related to the 
implementation of the circular economy practices will 
differ significantly. Managers of food sector organization, 
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are now facing the new challenges that are resulting from 
the implementation of global action strategies developed 
at the international level. Circular economy strategy is one 
of that global movement, that is already implemented – as 
a part of The Green Deal – in the low requirements on the 
EU level (EU, 2019). For food manufacturers, the circular 
economy requirements are closely related to product pack-
aging, sometimes even more than for food itself. 

2. Study description

In the research, authors used a single case study that aims 
to thoroughly study one organization in within a research 
framework. The methodology used in the study was con-
sistent with the description proposed by Yin (2009). The 
questionnaire survey includes questions grouped into five 
components, which were: introduction questions concern-
ing the microplastic issue, HACCP risk assessment, cus-
tomer requirements in the supply chain, R-PET law im-
plementation and individual customers perspective. The 
case study was carried out in March 2020. For the study 
food sector manufacturing organization was chosen. Se-
lection organization is one of the biggest polish food pro-
ducer, specializing in beverages such as juices, nectars and 
drinks. It was assumed that the examined organizations 
should have implemented the HACCP system and vol-
untary management systems. The type of study was case 
study. Data collection of this study consist of two types, 
namely primary and secondary data. During the study, in 
the organization, representative of the leadership of the 
organization mainly – head of innovation for the com-
pany, has been interviewed. That was the source of the 
primary data. Organizations manuals and records such as 
HACCP risk matrix, quality and environmental policy and 
goals were also analyzed as a secondary data source. Ad-
vertising materials and information for consumers were 
used to supplement the research material. The study was 
conducted based on in advance developed script. The de-
veloped case scenario based on literature review and the 
interview was recorded.

Characteristics of studied organization:
 – One of the biggest organization specialized in food 
production in Central and Eastern Europe.

 – The leader on the market of non-alcoholic beverages 
(juices, nectars and drinks), and producer of instant 
products.

 – Production is performed in 15 plants located in Cen-
tral and Eastern Europe.

 – Consolidated sales revenues for 2019 year reached 
PLN 5 billion.

As a market important player, organization has the ca-
pability to create innovative trends, including those related 
to minimizing the risk of microplastics in products.

3. Results and discussion

The analyzed company is producing wide variety of prod-
ucts intended for consumption. The beginnings of the 

company were associated with the production of juices 
and drinks, which are still an important element of the 
business to date. Microplastics is an important issue for 
that type of products. When asked about the general im-
pression of that topic, the company top management rep-
resentative said that there is a lot of information about the 
microplastics risk in media. However, there are no legal 
requirements in this field or good practices published by 
reliable sources. There are no specific organization activi-
ties or R&D plans where the main focus is microplastics 
risks in products.

Considering the risk for food safety and HACCP 
implemented in organization, microplastics is not a risk 
that is asses in the HACCP risk assessment. There were 
no mentions about it in the organizations HACCP manu-
als. Of course, there are general risks related to packag-
ing materials, mainly PET (polyethylene terephthalate), 
but without any details or references to microplastics. As 
a risk minimization method in organization in this area, 
the interviewed person indicated fulfilment of regulato-
ry requirements for packaging materials. The laboratory 
tests for the global and specific migration is an obligatory 
document for all materials. The representative of the or-
ganization also pointed out that these types of laboratory 
tests are unable to detect small amounts of microplastic 
particles. On the other hand, this type of research is rec-
ognized by industry and regulators as sufficient to ensure 
food safety. Additional activities at the current state of 
knowledge seem to be economically unjustified. Asked 
about whether there were any tests to detect microplastics 
particles in their juices and drinks in the past, the answer 
was: no, there are no such regulatory and supplier require-
ments. 

In that context, it could be concluded, that the im-
portance of regulators legislating both at national and in-
ternational level. Even if large and wealthy organizations 
perceive such problems through the economic calculation, 
there is no chance that other companies e.g. from the SME 
(small and medium enterprises) sector will conduct this 
type of research. This is in line with the studies that indi-
cate the importance of legislation in food safety (Brough 
et  al., 2016). It is especially important for the risks that 
take place “between” the legal requirements and the com-
pliance/non-compliance outcome (Henson & Heasman, 
1998).

Considering the individual customers and the cus-
tomers in the supply chain, such as supermarkets, the 
company representative said that until now, there were no 
registered questions, requirements or complaints related 
to the issue of microplastics. The records of the register 
of complaints confirm that statement. The main com-
mercial networks that are buying their products or order 
production under their own brand have high quality and 
food safety expectations. According to the management 
representative both HACCP and ISO 9001 standards are 
required. This is in line with the research data describe in 
literature (Kafel & Sikora, 2014). As critical requirements 
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for the organization requested by commercial networks, 
manager pointed out:

 – the reduction of packaging weight,
 – implementation of new packaging materials e.g. R-
PET (25% or recycled material till 2025 as it is de-
scribe in the directive (EU) 2019/904),

 – changes in packaging design to facilitate their recy-
cling.

All mentioned above actions are in line with the cir-
cular economy conception in the area of food packaging. 
They are also common with the quality management sys-
tem requirements. According to ISO 9000 series of stand-
ard, meeting the expectations and needs of customers is 
one of the fundamentals of that philosophy (ISO, 2015a, 
2015b). The required challenges have according to stud-
ied organization representative two main obstacles. The 
first one is food safety that must be the priority, which is 
in line with HACCP requirements. R-PET in that contest 
can generate the microplastics risk, due to the lack of the 
reliable research results. The second problem are the costs 
of that change, that are transferred to the producer and 
consequently to the final customers.

The reduction of environment contamination and im-
provement of recycling efficiency for plastics packaging 
materials are the objectives of the European Commission’s 
package designed to support circular economy (EASAC, 
2020). The Commission also implements the waste circu-
lation monitoring system under the directives and runs 
the Circular Plastics Alliance initiative. It is voluntary pro-
gram aimed at, among others reducing the risk associated 
with microplastics. Managers were asked about that type 
of programs. They were not familiar with Circular Plastics 
Alliance program and have shown a great deal of caution 
in joining to it. As far as it is not a mandatory program 
(required by law or main customers) or the one that has 
economically justified advantages in a medium term per-
spective.

The reduction of packaging weight and changes in 
packaging design were the activities of a great value to the 
studied organizations. Unlike the uncertain threats arising 
from the presence of microplastics in products, the risks 
and costs associated with placing plastic packaging on the 
market are high. Moreover, that kind of activities causes 
reduction of plastic wastes and, as a consequence in a long 
term downturn of microplastics leak into the environ-
ment. It is important that the all planed and undertaken 
activities were closely related to economic calculation.

The last part of the study concerned the individual 
customers and their sensitivity to product safety and pro-
environmental activities. Analysis of advertising materials 
and messages sent to the customers of the organization 
products showed no reference to microplastics. According 
to the reviewed person, there is an enormous gap between 
the customers declarations and real decisions while shop-
ping. As an example, the glass bottles were pointed. In the 
customer declaration, it is the best and most desirable type 
of packaging. In contrary to the “sales numbers”, that in 

general indicate the choice of lighter and cheaper juices 
and drinks in PET packaging by customers. It is important 
to mention that the organization sales the same brands/
products both in glass and PET bottles, so there is no way 
to explain it as premium branding beverages. Glass con-
tainers are still used for packaging, generally for products 
at the premium end of the market (Robertson, 2013). The 
management representative point out, that organic prod-
ucts, also produced by the organisation, which are usually 
perceived by customers as high quality products can be 
pack in PET containers. According to EU organic farm-
ing regulation, there are no restrictions for that type of 
packaging. So being in complacence with organic farming 
regulation (EU 834/2007) there is still among others a risk 
of occurrences of microplastics particles in the product.

Table 2. The main activities related to the reduction of the 
risk of microplastics in products with the relation to studied 

management systems (source: own study)

Main actions

Actions related to the scoop of 
the system:

Circular 
economy 

Quality 
manage-

ment

Food 
safety 

manage-
ment

Fulfilment of regulatory 
requirements for 
packaging materials 

partially partially fully

Fulfilment of supplier 
requirements partially fully partially

Reduction of packaging 
weight fully partially not at all

Changes in packaging 
design to facilitate their 
recycling

fully partially not at all

Implementation of new 
packaging materials e.g. 
R-PET

fully fully partially

Introduction of organic 
food products partially partially not at all

Planned activities in the 
field of communication 
with the consumer

partially partially not at all

In Table 2, there were presented main activities related 
to the reduction of the risk of microplastics in products 
with the relation to studied management systems. Con-
sidering all actions it can be stated that most of them are 
related to the circular economy and quality management 
systems. The goals of HACCP and food safety manage-
ment system was related to the identified activities to a 
small extend.

Conclusions

It seems that the issue of microplastics for studied com-
pany is a marginal problem that has not been given much 
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attention so far. This is in line with the well know Pareto 
principle (80/20) where actions and measures should fo-
cus on problems that have the greatest impact on business.

Considering the unclear impact of microplastics on 
health and the benefits of using plastics, it is reason-
able to take actions which certainly won’t do any harm. 
Changes to reduce the use of the plastic increase the pos-
sibility of recycling and all other activities supporting the 
goals of circular economy seem to be the right course of 
action. 

On the other hand, studied company is not willing 
to do in nearest future any actions that are above the 
regulatory and suppliers requirements. In that context, 
the role and importance of regulators legislating both at 
national and international level concerning the micro-
plastics risks should be underlined. Circular economy 
can be a driver of benefits such as cost reduction. The 
economic calculation should encourage organizations to 
take measures to minimize the risk of microplastics food 
contamination. 

It can be concluded that the concepts of circular 
economy, quality and food safety management systems 
in studied organization indirectly reduce the risks aris-
ing from the presence of microplastics in food products. 
On the other hand, there are no direct actions undertaken 
within the HACCP and ISO 9001 implemented manage-
ment standards. The uncertain risks such as microplas-
tics in the products and inadequate responses or lack 
of response could create or fuel social media crises. The 
problem of microplastics in connection with the analyzed 
management systems should be considered as one that is 
related with the scope of quality management and circular 
economy goals. Interestingly, the least number of actions 
were identified in relation of microplastics and the food 
safety management system. Therefore, it can be concluded 
that, taking into account the current state of knowledge, 
it is rather a marketing and environmental problem than 
a health one.

The main limitation of the study is that has been done 
in one international organization with its specific manage-
ment culture. Moreover during the study only the point 
of view of top management was considered. It is recom-
mended for the future research to investigate the subject 
in other organizations and with representatives of various 
levels of the organizations. This article is a preliminary 
study of microplastics risk in relation to quality and food 
safety as well as circular economy. In the future, deeper 
research can be done, for example about how to mitigate 
microplastics risk at the community level in terms of en-
vironmental management.

The other suggested future research can be aimed on 
the other food safety risks that are discussed by consum-
ers and not fully verified by the authorities. Even if there 
is no reason to change the performance methods accord-
ing to the food safety management system goals, there are 
still the quality management systems requirements, where 
consumers fears are important and some actions should 
be done.
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