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Abstract — The aim of this study was to determine public perception of chemical pollution and
environmental management problems in Riga, Latvia, and obtain possible solutions to these
problems. This is a qualitative study where data was obtained by organizing focus group
interviews. A total of 3 focus groups were held with 18 participants taking part. The first focus
group consisted of adults living in apartments, the second group — of adults living in houses,
and the third group consisted of students; all respondents live in Riga city or its peri-urban
area. The results have shown that the main problems defined by respondents regarding
chemicals and environmental management is lack of information, low level of environmental
education, complexity of available information on chemicals and environmental aspects,
inappropriate infrastructure and lack of availability of environmental services. The potential
solutions for determined problems are qualitative environmental education in schools,
improved informative material accessibility by creating applications for smartphones,
advertisement and social campaigns, ensuring provision of infrastructure and services, and
implementation of packaging deposit system.
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1. INTRODUCTION

Nowadays humans face environmental problems that have slowly and steadily developed
in the previous generations. It is clear that this century must mark the turning point in the
ways that society has lived before. Society must learn how to live more sustainably in order
to re-new and preserve its own life support system — the environment [1]. The shift has already
begun — the latest EuroBarometer on Climate change shows that climate change is seen as the
single most serious problem facing the world today and it is the first time that citizens have
expressed that climate change should be top priority for European Parliament [2].

Pollution is strongly linked to human population: the growing number of people puts a huge
strain on the environment — people consume vast amounts of food, water, energy, creating
pollution. Pollution prevention is more cost-effective and environmentally friendly than
dealing with the consequences and cleaning up. More than a decade has passed since the
introduction of REACH (Registration, Evaluation and Authorisation of and Restriction
Chemicals Regulation) in 2007 and CLP (the Regulation on the Classification, Labelling and
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Packaging of substances and mixtures) in 2009 and it is believed that it has improved
consumer confidence in chemicals use meaning that more EU citizens feel that in the last 10-
or 15-years chemical safety has improved [3].

Anthropogenic chemical pollution impacts the environment by unsafe use and management
of chemicals. Since most of the chemical pollution is man-made, prevention of it would be to
address the main source — humans [4], and this is where environmental management plays a
significant role. Through the systems of environmental management it is possible to change
the pace of environmental pollution by approaching environmental challenges with “focusing
on environmental regulations and standards, and customer requirements. It is based on the
need to respond proactively to the management of natural environment by conducting
lifecycle assessment to lessen environmental burden and optimize the use of limited natural
resources”. [5]. Environmental management aims to manage the impacts of everyday life on
environment and strives to lessen environmental degradation. Management consists of many
subthemes; however, it starts from society and its defined environmental objectives
represented by governments and regulators. The impact of society opinion is crucial in
understanding ways for policy makers to address the environmental issues of today [6].

Households as major contributors to chemical pollution have emerged as a problem during
previous projects and studies in Europe [7]-[9] showing that households excerpt a vast
majority of harmful substances through waste waters [8] and actions like cooking, heating,
usage of personal care products and cleaning agents [10]. Waste, if not recycled, can pollute
the environment as well, therefore research, for example, unsorted municipal waste analysis
to determine its content for future waste management system improvements in this area is
present [11]. The study concluded that total waste amount correlates with number of
inhabitants, however, waste composition is influenced by other factors such as local system
of waste management.

This issue is important both at regional and European levels — chemical pollution health
impact and possibilities to lessen it has been a top priority for Horizon2020 Programme
HBMA4EU [12]. A recently carried-out project involving 9 Baltic Sea Region municipalities
concluded that municipalities are key players in pollution reduction, because they can set
strategic and tailored goals [13]. As a result of this project the municipality of Riga developed
a strategy called Chemical Action Plan (CAP) for 2019-2024 including activities for raising
public awareness on household chemical pollution [14].

The issue of pollution seeks for solutions and this study aimed to explore the starting point
of it — citizens of households of Riga and its peri-urban area. To date no known qualitative
research has been made to gather in-depth information as to why citizens of Riga find it hard
to make environmentally friendly decisions and take sustainable actions and what are the
solutions to these problems (in their opinion). The aim of this pilot study is to determine
public perception of chemical pollution and environmental management problems in Riga,
Latvia, and obtain solutions to these problems. It also aims to explore the information gaps
so that guidelines and recommendations could be given to authorities for future project
planning.

2. METHODS AND METHODOLOGY

Qualitative research offers in-depth opinions to describe the respondents’ point of
view [15]. Purposive sampling technique was used to select participants for this study. The
primary data source were individuals living in Riga and its peri-urban area. Riga, as the capital
city, has the largest urban area in Latvia. The individuals had to be at least 18 years old and
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not exceed the age of 64, so they would still be part of the active population. The participants
had to be at least students enrolled in higher education institution since age and education
level has an impact on one's environmental awareness [2], [16], [17].

A convenience sampling method was used to gather respondents, meaning that information
about taking part in a focus group was spread via social channels (colleagues’ and friends’
resources as well as social platforms such as Facebook and Instagram) for individuals living
in apartments or houses in Riga or its peri-urban area. Those that agreed were asked to come
for the interview in Riga Stradin$ University settings, but the student group was drawn
together using workspace as a source — an office in Riga's peri-urban area offered to hold the
focus group at their setting for their convenience and the interviewer did the interview there.

The study model of using focus group interviews for in-depth information about household
chemical pollution was mostly taken from a Horizon 2020 co-funded effort of 30 countries,
the European Environment Agency and the European Commission, called “HBM4EU”. Riga
Stradin$ universities Institute for Occupational Safety and Environmental Health is one of the
partners included in this programme and therefore has access to study protocols and reports
(not publicly available). In one of these studies carried out in Austria, a similar approach was
chosen, concluding a focus group of 14 respondents whose responses were then analysed and
used for informing policy makers to improve the protection of European citizens’ health from
chemical exposure [12].

Three focus group interviews were conducted for data collection within this qualitative
research. Two focus groups consisted of adults living either in apartments (N = 8) or houses
(N = 5) within Riga city or Riga peri-urban area. The third focus group was conducted in an
office setting, consisting of students living in Riga (N = 5). All focus group interviews were
conducted in October — November 2019. Each interview lasted no more than 90 minutes and
the interviewer followed an interview guide consisting of open-ended questions regarding
their opinions on chemical pollution, the ways their housing attributes to it; waste
management; environmental information availability and health effects of environmental
pollution. A total of 18 participants were interviewed in the focus groups, 9 women and 9
men, respectively with age ranging from 19 to 52. Although the size of the study group is 18
respondents, research shows that in qualitative research studies as little as 12 respondents can
be enough when no important opinions arise and meet the “thematic saturation” [18].

This study was approved by the Ethics Committee of Riga Stradin§ University. Informed
written consents were obtained from participants prior data collection. The interviews were
tape-recorded, then transcribed and analysed using thematic analysis.

3. RESULTS

This section summarizes the results of focus group interviews describing respondents
opinions on problems they identified regarding environmental pollution and environmental
management topics followed by their proposed solutions to improve the situation. The main
problems identified by respondents were lack of information and environmental education,
infrastructure provision and access to the services, responsibility and environmental
management. The identified issues are described in the following sub-sections. At the same
time, it should be taken into account that no evaluation of indoor air pollution was made in
this study.

536



Environmental and Climate Technologies

2020/ 24

3.1. The Lack of Information and Environmental Education

The biggest part of research participants noted that the lack of information and
environmental education, as well as complexity of available information were the main
problems that determined their own actions and actions of other inhabitants of Riga. The lack
of information and environmental education were mentioned while talking about hazardous
waste management (drugs, asbestos slate, paints and varnishes, waste oils, tires, light bulbs),
large garbage management, preparation of used packaging for waste recycling bins and waste
sorting aspects, the meaning of the chemical products labelling and other topics. The
participants of two focus groups (individuals living in apartments and individuals living in
houses) mentioned lack of information in the society, whereas participants of the third focus
group (students) expressed their own lack of knowledge about described environmental
aspects.

Respondents noted that information about environmental topics and chemicals they are
interested in is often complicated and difficult to understand. They believe that in order to
understand it, they must seek for special motivation because the search for it is too time
consuming and difficult.

— On waste preparation for waste recycling bins: “You can certainly find resources in
the Internet, where (it) is described — if there is this triangle, this number — it means
this is washable or not. But this information is not easy to understand. (...) But about
searching of information. The defined situation — I am interested in what should I do
with an exact piece of plastics. I can’t search “the triangle with the five in the centre”,
this won’t bring me any good result.”

— On information: “We need everything to be fast. We are used to fast information.”

— On labelling: “About the same labelling. Tell me, what these substances are. [ am not
going to read this European long list (of chemicals), because if I do, I won’t have any
time to work, earn money or anything else”.

3.2. Inaccessible Infrastructure and Access to the Services

Regarding decision making related to the chemicals and environment, focus group
participants mentioned the importance of cost, infrastructure provision, availability of the
service, functionality and effectiveness, simplicity, example, ecological safety and origin. It
was also mentioned that the existing infrastructure and service availability is one of the most
important factors that determines their actions.

The importance of infrastructure and service availability was mentioned by respondents in
relation to large garbage management, tire management, old clothing management, and
connection to the centralized networks, invalid electrical equipment and battery management,
particularly in relation to the waste recycling aspects. Infrastructure and service availability
were mostly mentioned in negative aspect — the lack of infrastructure or service was noted as
the main factor for not recycling their waste:

“I don’t sort waste because there is no place besides my house where anyone can hand over
sorted waste. Because I just don't want to go to the nearest container for 10 minutes.”

“I don’t sort because I live in the house and we get every two weeks a car to collect our
garbage. And it wasn’t offered to install specialized containers for waste sorting. This is
the only reason why I am not sorting waste.”
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It must be mentioned that respondents in all focus groups expressed a positive attitude
towards existing infrastructure of used battery collection.

3.3. Suggested Solutions for the Lack of Information and Environmental Education

Participants of focus groups shared their thoughts on ways to improve the identified
problems and offered possible solutions. Solutions for the improvement of public
environmental knowledge and access to information are improved environmental education
in schools, informative materials, and relevant applications for smartphones, advertisement
and social campaigns. Each of these proposed solutions are described below.

3.3.1. Environmental education in schools.

The schools’ impact on the level of environmental education of children and their parents
was mentioned by respondents who have school-aged children. The respondents mentioned
that they had a positive experience with environmental education at their children’s schools.
The competitions between school classes and lessons on the importance of waste sorting as
well as proper hazardous waste (battery) management were seen as positive. Usually these
activities get the whole family involved in various types of events and competitions and as a
result not only the children but also their families learn about important environmental topics.
Therefore, the improvement of environmental education in schools could improve
understanding of environmental issues and promote environmental awareness in families and
society overall.

One of the participants expressed an opinion regarding environmental education in schools:

“I would say that it has to be brought up in the generations. What schools do is the way
how families are immediately influenced. If your child asks: “Mom, why don't you sort the
garbage?”, then... I think, that is a lot, because, let’s be honest, it’s difficult to reteach
people. I think a lot in our society comes in with generation change”.

3.3.2. Informative materials.

Informative materials are seen as a good way for society education. To make the
informative material useful it should be placed in a suitable location, it must be easy to find,
and it should contain a concise but comprehensive and clear information.

Respondents discussed the placement of informative materials in the environment as well
as on the Internet. The participants of focus groups determined elevators, staircases, garbage
container areas and public transport as suitable locations for informative materials in the
surrounding environment. They suggested that it would be also useful to place informative
materials in the working environment:

“That's my view of where people spend most of their time. Work, workplace, working
environment. And that's about it. (...) Start with those places. And they are the places where
you can change your habits in the long term”.

Regarding Internet, the availability of informative materials was described as the most
important factor. Many participants of focus groups mentioned that the materials available on
the Internet are difficult to access. The idea of disseminating informative materials through
social networks was considered. But in this case, the participants emphasized that information
will be distributed only in that case if it has an attention-catching idea or it triggers an
emotional response:
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“About posting it on Facebook, you really have to think of something that attracts attention,
because there is a lot of advertisement”.

“If it really grabs the emotions and the attention, then you just share, and it reaches many
people.”

3.3.3. Applications for smartphones.

As a possible solution of promoting environmental education and reducing the lack of
information, an informative application for smartphones was mentioned. Respondents
indicated that a smartphone application might be a quick and easy way to receive reliable
information. The possibility of using such applications was discussed in relation to chemical
product labelling and chemical product composition, as well as waste sorting aspects:

“The same is about chemicals, if there would be such a trivial application, we all use those
smartphones. (...) And to explain these trivial things in a simplified way. I think it would
be enough if it explains, for example, the same chemical labelling. If there is a dead fish
(symbol), then it is worse than if there is a triangle. Because a lot of people don’t even
know such things”.

3.3.4. Advertisement and social campaigns.

The participants of the focus groups discussed the influence of advertisement on people's
actions and choices. It was mentioned that advertisement can create a false impression of the
norm and set a wrong example, especially in the use of chemicals. Respondents admitted that
their actions were influenced by advertisements of washing and cleaning products, as well as
the choice of chemical agents and their usage aspects, especially dosage. Certain
advertisements can affect consumption and create a need for absolute purity — “sterility”. This
promotes the excessive use of chemicals, which negatively affects health, household
wastewater quality and has an impact on the environment.

“We use chemicals unnecessarily; we don’t need some of them at all — not for our skin, not
for our hair, but just so someone could earn on this. (...) I think, it's separate science, a
whole topic about cosmetics advertisement. (...)”

“Television advertisement shows you pouring from a bottle into a stopper, from the stopper
— in the washing machine. This stopper is twice more the amount you need. Or the same
with toothpaste: toothpaste is squeezed along almost throughout all of the toothbrush”.

The respondents mentioned that advertisement and social campaigns can be used for society
education in environmental topics, but in this way only a certain target audience could be
reached. If the campaign has succeeded, it can make you evaluate your actions or choices and
encourage you to change your habits or actions. Respondents admitted that advertising and
social campaigns could be effective if it highlights the health effects of the wrong behavior.
As a positive example of the impact of advertisement, respondents mentioned joint-stock
companies of “Celu satiksmes drosibas direkcija” (hereafter CSDD) social campaigns:

“Of course, an advertisement in the mass media. For example, CSDD (...). Their
advertisement, they just enter the nation. Why the same can’t be done?”

On the other hand, a different view was expressed on the restrictions on use of
advertisement and social campaigns for public environmental education. In order for the
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advertisement to give the desired effect and change people’s behaviour, it is required that
infrastructure or service is available:

“But again, the (advertising) campaign itself won't change anything unless the same system
changes, improves. You can advertise as much as you want, but if the person doesn’t have
the (waste sorting) container, he doesn't. He might feel even more offended, like, “What
do you want from me?”

3.4. Suggested Solutions for Infrastructure Provision and Lack of Services

Speaking of the possible solutions for infrastructure provision and access to services, the
focus group participants identified two key solutions: the implementation of a packaging
deposit system and provision of appropriate infrastructure or service. Each of them are
considered separately.

3.4.1. A provision of infrastructure or service.

The respondents in all of the focus groups mentioned appropriate infrastructure (specialized
waste sorting containers) or service (the provision of an appropriate service by the waste
manager) provision as the main factor that determines the motivation for waste sorting. All
focus groups mentioned this factor as being very important and even decisive for waste
sorting.

“If it was assessable (to sort waste), I think that much more people would do it. It is not
difficult to put a glass jar in a separate bag”.

“One of the things I really try to do is to sort glass, cardboard and sometimes also plastic.
And for our yard, for several block houses, the number of waste containers was reduced.
At the beginning we had a whole group of containers for two houses, and now we have the
same group on four or six houses, they are emptied at the same frequency or even less
frequently. And we have a result that most of the week those containers are full. If I do sort
the waste, where should I leave it?”

“Must I really search of a place for waste sorting? Because it was somewhere for a moment,
then again it isn’t. (...)I really think if it (the container) was somewhere closer to home, it
would be much easier for me to persuade everyone else to do such simple things”.

However, a part of the respondents (mainly those living in private houses) are more
motivated and do waste sorting despite the fact that this service is not provided by waste
management company. They export sorted waste to the waste sorting fields. These
respondents also expressed their dislike of the waste sorting service available at waste sorting
fields:

“I sort waste at home. I have the possibility to sort glass, plastic and cardboard at home,
(...) so I collect them (fractions). And then I transport them, (...) to the landfill. So, I go to
the landfill and there it begins: “You know, boy, we can’t sort this out”. Because I have put
it all in one bag at home, they put it on the sorting line. I put cardboard, all what is allowed,
paper, tetrapacks. I go to the landfill and there: “You know, this one can’t be thrown here
because you must put it in that container, but this you must put in the other container”, so,
you have to sort it all one more time. (...) The principle is that I can’t only transport the
waste and give it to them. No, I have to sit down and do the waste sorting again. Interesting
system”.
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3.4.2.  Packaging deposit system.

The offered solution of waste sorting problem and motivation to start sorting waste could
be the implementation of packaging deposit system. The respondents support the packaging
deposit system implementation and they mentioned that this system could motivate a lot of
people to start waste sorting, especially social groups with lower income. Respondents also
expressed the view that the implementation of a packaging deposit system could also partially
reduce environmental pollution problems by reducing waste.

“I find it very motivating when you just can hand over plastic or glass bottle and get some
money. (...) And, for example, if there are those people who are not so conscientious and
who will throw bottles in the common trash bag, then (...) those people whose only form
of income is to pick up the bottles and so, they will do that. They will do that and earn
money — very beautiful”.

Some doubts on the implementation of a packaging deposit system were expressed as well.
A respondent thought that it would put a strain on socially vulnerable groups, such as
seniors:

“My grandmother's pension is 270 euros and she will feel it. I won’t feel it (the
implementation of deposit system), but she will, and I think, this will be a little problem.
(...) Because she counts every cent. I doubt she will carry a whole bag of trash to the shop
to transfer to the deposit system”.

Another opinion stated that seniors are a group of people that have experienced a successful
waste sorting system and therefore are more likely to participate also in packaging deposit
system:

“I think this is not a problem for the older generation. In Soviet times everyone did that
(waste sorting). The wastepaper was handed over, the empty bottles and the metals were
handed over too. The Soviet system was all worked out and so I think for the older
generation it should not be such a big problem”.

4. DISCUSSION AND CONCLUSION

Environmental awareness has been a subject discussed before [16], [19], [20]. Our results
show that people feel that their lack of environmental awareness is the cause of their
environmentally unfriendly decisions and actions. Education, family status and age are
positively related to environmental knowledge [2], [16], [17], meaning that people who are
older and more educated are more environmentally aware, which confirms our findings. The
young generation is believed to have the power to impact policies and future decisions [21],
and previous studies show that they are motivated and solution-driven towards environmental
issue management [19], [22], however, in our study all of the respondents in students group
did not do waste sorting because the infrastructure was not assessable, which contradicts the
results of other studies where students and young people are the most environmentally
conscious group. In our study respondents who live in houses, were extra motivated to sort
their waste, collect it at their houses and then bring them to the sorting fields. This calls for
more research to find out whether environmental behaviour differs between people with
different accommodation type.

541



Environmental and Climate Technologies

2020/ 24

The attitudes, knowledge and opinions about environmental issues have been studied before
[16], [19], [22], as well as the most effective ways of tackling them [4]. Investing in research
and development to find technological solutions (35 %) and introducing heavier fines for
breaches of environmental legislation (34 %) are mentioned as the top two options by
Europeans, while “providing more information” ranks as the fifth (28 %). The role of an
individual for environmental protection such as waste recycling or cutting down on single use
plastic, buying more local products, cutting down on energy and water consumption is an
important indicator of public readiness for environmental problem management. 76 % of
respondents from Latvia agree that they as individuals can play a role in protecting their
country's environment, which ranks as one of the lowest in Europe [20].

The information that promotes potential solutions to overcoming environmental issues can
trigger a pro-active behaviour rather than messages that just stress the importance and the
weight of the problems therefore the information frame that is being delivered to public, must
include some doable solutions. It is also studied that the frame of information plays a crucial
role in whether or not an action will follow after the information reaches a person.
Socio-economic factors influence this greatly [23]. This goes hand in hand with our results,
since respondents expressed that the information must be tailored to their needs — it must
draw attention, give emotions and make them evaluate their behaviour. The low level of
information, the misunderstanding of it and lack of knowledge indicates the need of an
efficient information provision strategy. In a study on exploring energy-efficient household
product buying out of all studied influencing factors, it was concluded that knowledge has
the strongest impact on buying intention (f = 0.486; p-value < 0.001) [24], which emphasises
the importance of knowledge.

The results of current research show that the lack of information is an actual problem not
only regarding environmental aspects, but regarding chemicals in households too.
Respondents have noticed that information about chemical product’s composition and
labelling is difficult to understand and is complicated. Other researches showed that available
information can influence the choice of households’ chemicals and people without specific
education have lack of knowledge about labelling of chemical products [25], [26].

One of the main topics that emerged was regarding waste management and recycling.
Growing amount of waste is seen as the most important environmental issue in Latvia, based
on the data of “Parlemeter of 2019” [21], which aligns closely with opinions expressed in
focus group interviews. People that are dissatisfied with the waste management system in
their area are more likely to suggest governmental involvement as a solution to these problems
[27] — and since the perceived role of an individual for environmental protection in Latvia is
one of the lowest in European Union [20], also in our case people are not willing to do more
as individuals rather they expect the government to manage the issues regarding waste
management and recycling issues.

Access to services surely is important and affects people's behaviour. Respondents that
have the opportunity to recycle (have bins near their homes) are more likely to do so. Studies
show that infrastructure plays an important role in shaping environmental behaviour and if
investments in infrastructure are made, individual environmental behaviour greatly changes
[17]. This is also true in our case, since respondents expressed that they would recycle if
waste sorting bins would be in their near surroundings.

An application for smartphones was mentioned as a good way for the user to access
information about the composition, dosage and other information on the chemical product.
An application is made by EU LIFE project “AskREACH” called “Scan4Chem” and currently
it is in the process of implementation and is expected to be translated in Latvia as well, but
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the limitation is that “consumer product like toys, clothing, furniture and electronics can be
checked for SVHCs in them. Product groups that have an ingredient list, like food, cosmetics
and household chemicals are not covered by REACH Art. 33” [28] meaning that this app
resolves the issue only partly. Our respondents noted that an app would be a great way to get
information on everyday products, as well as cosmetics and even recycling suggestions/tips.

Another research was conducted in United Kingdom in 2010 [29]. The research described
people’s behaviour of waste sorting in households and focused on factors that complicate
waste sorting. The results showed that one of these factors was time and effort and it was
determined as important factors to make people continue waste sorting [29]. In the current
study the results have been similar: respondents have mentioned a simplicity as a factor that
usually determine people’s actions and behaviour according to waste sorting. If respondents
needed to do some additional activities to manage waste sorting in household, they were more
likely to stop sorting, but if the required infrastructure was available, the respondents were
more likely to continue waste sorting.

The results of current research present that lack of information and environmental
education, as well as availability of relevant infrastructure or service was determined by
respondents as the main problems regarding chemical pollution and environmental
management. The similar results were obtained in another research, where simplicity,
convenience and information were determined as important factors for waste management
behaviour in households [30].

Easily assessable, simple and trusted information resources are necessary to clarify
properties, usage, storage and destruction of households’ chemicals. Increased awareness of
public regarding household chemical usage and appropriate and available education for
different public groups is essential too. The collaboration between representatives from
science, educational system (universities, schools), governmental institutions (ministries,
agencies, etc.) and non-governmental organisations is needed to increase public awareness
regarding environmental issues with focus to inappropriate chemical usage and consequences
that follow. It should be mentioned that the exploration of other environmental factors, for
example, indoor air, could offer more value and can be considered as a topic for future
research.
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