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Abstract

Russia recycles only 6 % of a waste stocking. The rest amount stays in landfills. Even
though Russia has not implemented the recycling procedure on the state level, many
non-commercial and private organizations provide recycling services. Thus, the fol-
lowing question arises: Why Russian citizens do not recycle?

The research aimed to discover what factors can drive Russian citizens to start recy-
cling. The thesis explored the potential of integrating frameworks and tools of behav-
ior change and product designs. Furthermore, the thesis described Russia's current
recycling situation based on statistics, law regulations, and the latest recycling news.
Finally, the thesis explored the existing solutions presented in the Russian market.

The research's outcome is a prototype of the application for users located in Saint Pe-
tersburg, Russia. The application aims to facilitate recycling. The thesis research
drew an inductive method. The author applied a mixed-methods approach to collect
data. The implementation process included identifying users’ barriers and needs
based on a user survey. Additionally, the author identified the target audience and
presented an analysis of possible competitors. Finally, behavior change design frame-
works and strategies were used to create features of the application. Besides, five in-
terviews were conducted to understand the efficacy of the solution. According to inter-
view results, the created solution might be an impactful approach to influence people
to start recycling.

The research findings conclude that a possible digital solution might be created based
on behavior change design frameworks, product design tools, and analysis of the
Russian community's desires and obstacles. The digital solution should include con-
venient navigation to recycling points, barcode scanning of waste items, waste collect
order, infographics about the impact of individual’s recycling on the environment, edu-
cational materials, and test of knowledge.
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1 Introduction
1.1 Research Background

The human population of Earth produces 2.01 billion tons of municipal solid waste annually.
Hereafter, worldwide waste production is predicted to increase up to 3.40 billion tons per
year by 2050 if no urgent action is taken. (Kaza, et al. 2018.)

Therefore, due to the rapidly growing amount of waste produced by society globally, the
issues of waste management and ecological awareness are more and more widely dis-
cussed (Kaza, et al. 2018). One of the generally used practices that facilitates waste man-
agement problem is recycling (RTS 2020). Many countries have already integrated the re-
cycling of waste on the state level. According to the European Environment Agency, 46 %
of the municipal waste generated in the EU-28 and Iceland, Norway, and Switzerland was
recycled in 2019. (The European Environment Agency 2019.) However, according to the
Greenpeace report, Russia recycles only 6 % of a waste stocking. The rest amount stays
in landfills. (Greenpeace 2019.)

Even though Russia has not implemented the recycling procedure on the state level, many
non-commercial and private organizations provide recycling services (Greenpeace 2020a;
Ecopromcentr 2019). Thus, the following question arises: Why Russian citizens do not re-

cycle?

People may face different obstacles to perform the behavior. For instance, an individual
might have not enough motivation to do the recycling. Therefore, it is vital to have a solid
understanding of the aspects that drive behavior change. Behavior change design can help
identify those factors based on the research, frameworks, and theories (Bucher 2020, 3).

Using a mobile phone application to influence behavior is becoming increasingly common
(McKay et al. 2019). Nowadays, more than 5.19 billion people use mobile phones, with user
numbers up by 2.4 % over the past year (Kemp 2020). Building digital mobile solutions that
enhance environmentally responsible behaviors, such as recycling, can significantly main-

tain positive ecological change.

The thesis work aims to research what factors can drive Russian citizens to start recycling.
This work describes the recycling application prototype's implementation, which focuses on

the features based on behavior change design techniques.
1.2 Research Questions and Objectives

The main research question of the thesis is the following:



How to design a digital solution that will motivate the community in Russia to start

recycling?

The subordinate questions were defined to help the reader to focus on the study:
e What are the tools to change the behavior?
e What are the main steps of digital product design?
o What is the current recycling situation in Russia?

e What are the features of the digital solution required to help the user ease the

recycling process?

The thesis's main objective is to explore how Russia's recycling situation can be

improved by influencing the community through recycling mobile service.
Besides, the thesis aims to
e discover product design tactics and stages
e analyze the tools to enable the behavior change
e collect current data on the recycling situation in Russia
¢ design a prototype for a possible solution to solve the recycling problem in Rus-
sia
e provide prototype testing to understand the designed solution’s effectiveness

and future improvements.

The research's anticipated outcome is a prototype of the application for users located in
Saint Petersburg, Russia. The application aims to introduce to users waste management

basics, provide convenient recycling service, and improve their waste management routine.
1.3 Research Methodology, Data collection, and Limitations

The thesis research is a creative and highly personalized process that requires full involve-
ment and attention to the smallest detail. Nevertheless, research work should adhere to
specific rules that can bring the finished material into a unified and easy-to-understand form.

That is why research methodology and data collection are of great importance.
C.R. Kothari (2004, 8) defines research methodology as follows:

Research methodology is a way to systematically solve the research problem.



Among various research methods, three common research approaches can be distin-
guished: quantitative, qualitative, and mixed methods. The quantitative method allows the
researcher to examine the hypotheses being investigated and come to generalizable re-
sults. In comparison, the qualitative method allows the researcher to gain different visions
into the hypotheses being investigated rather than finding confirmation for them. Neverthe-
less, the combination of the two methods can be applied to research that is called mixed
methods. (Kuada 2012, 117-119.) Mixed methods allow the researcher to use both prac-

tices during their study and reduce both approaches' limitations (Cresswell 2013, 14).

The thesis background was formed using a deductive approach when the thesis research
drew an inductive method. The author applied a mixed-methods approach to collect data.
Data was gathered by conducting an online survey and carrying out market research. Fur-
ther, the data was examined by various methods. Based on the data analysis, the author
presented an application prototype. Finally, the application was evaluated by conducting

video interviews.

The research study has some limitations that help to keep consistency in the presented
thesis work. Firstly, the thesis research is framed geographically. The survey results and
data presented in the given study refer only to the Russian country. Therefore, the thesis
research might not apply to other countries. Secondly, the conducted research covers only
the recycling process in the household segment. Hence, the thesis research information is

not relevant to the recycling process at the industrial scale.
1.4 Thesis Structure

The thesis contains six main chapters. Figure 1 shows the structure of the thesis.

Digital Product
Design

Introduction

Conclusion

Figure 1. Thesis structure



Chapter 1 introduces the topic to the reader and its background. Furthermore, it determines
the research objectives and questions. Moreover, the research method, data collection, and
limitations are described.

Chapter 2 defines product design. Further, it introduces common product design processes
and their similarities. The chapter covers a variety of techniques and tools used in each

stage of product design.

Chapter 3 presents the concept of behavior change design. The chapter discusses the the-
ories and frameworks that can be applied to facilitate common barriers, preventing the be-
havior. Besides, it introduces to the reader strategies to support the change of the behavior.

Chapter 4 describes Russia's current recycling situation based on statistics, law regulations,
the latest news on the recycling topic, and what has been already done to improve Russia's

recycling volume. In addition, an overview of already existing digital solutions is presented.

Chapter 5 contains the empirical part of the thesis. The chapter examines the tools, frame-
works, and theories explained from previous chapters to apply them for the research's an-
ticipated outcome — application prototype. Additionally, it covers how data for the research
was collected and analyzed.

Chapter 6 is the conclusive part of the thesis that describes answers to the research ques-
tions and suggestions for future research. Moreover, it covers the reliability and validity of

the research.



2 Digital Product Design
2.1 Digital Product Design Definition

What is the definition of the product? It was widely believed that the product could only be
a material thing sold in the store until recently (Babich 2017a). Still, in the Cambridge dic-

tionary, the definition of the product is the following:

something that is made to be sold, usually something that is produced by an indus-
trial process or, less commonly, something that is grown or obtained through farming
(Cambridge University Press 2020).

However, it is a more accurate definition for the 20th century than for the 21st that we are
currently living in. By 2020, society has obtained tremendous technological progress that
caused the creation of digital products such as widely known video and music streaming
service Apple Music or media service Netflix (McAlone 2017). Nevertheless, these products
are not touchable and far from physical. Due to digital inventions like apps or websites, the
understanding of the term product has changed. (Babich 2017a.) Therefore, the digital prod-

uct can be explained as follows:

A Digital Product is a software enabled product or service that offers some form of
utility to a human being (Napierkowski 2020).

A digital product is a solution to users’ needs and problems. Creating a digital product re-
quires a determined process that is called product design. (Babich 2018.) Product design is
the process of visualizing, implementing, and repeating products that resolve users' prob-
lems or serve particular needs in a specific market (Product Plan 2020). A product designer
must determine the product that will be financially valuable and benefit practically, physi-
cally, cognitively, and emotionally many people (Goodwin 2009, 26).

Product design usually mixes several closely related design disciplines (Goodwin 2009, 5).
When developing a complex digital product, product design can include user experience
design (UX) and user interface (Ul) design (Madhavan 2018). In terms of UX design, the
product designer needs to understand how effectively, efficiently and satisfactorily, the prod-
uct can be designed for user needs and what devices users will use (Interaction Design
Foundation 2020a). In terms of Ul design, product designers ensure how functional, reliable,

and enjoyable the users' interface is (Xd Ideas 2020).

Generally, product design is a human-centered design that focuses on people’s think-
ing, emotions, and behavior throughout the designing process. Moreover, users of human-

centered products are regularly involved in their development from the early stage. Based


https://dictionary.cambridge.org/dictionary/english/sold
https://dictionary.cambridge.org/dictionary/english/produce
https://dictionary.cambridge.org/dictionary/english/industrial
https://dictionary.cambridge.org/dictionary/english/industrial
https://dictionary.cambridge.org/dictionary/english/process
https://dictionary.cambridge.org/dictionary/english/common
https://dictionary.cambridge.org/dictionary/english/grown
https://dictionary.cambridge.org/dictionary/english/obtain
https://dictionary.cambridge.org/dictionary/english/farm

on users’ constant feedback, designers can build products that correspond to users’ needs

to resolve their problems. (Philips 2020.)
2.2 Digital Product Design Process

Product design is a holistic process that designers can approach differently. This subchap-
ter aims to explain what takes place in each stage of the product design process and pro-
pose a range of techniques and tools that can be used to maximize benefits when designing
a new product. For readers’ convenience, the stages of one process are discussed. How-

ever, the author combines the tools and technigues from other methods.

Digital product design stages can vary depending on the goal, timeframe, budget, and team
size (Middleton 2019). For instance, according to Google Trends (2020), there are three
popular design processes by user search volume, such as

e Design Thinking
e Google Design Sprints

e Double Diamond.

Design Thinking originated back in the 1970s and finally populated by IDEO, a famous de-
sign firm that has cooperated with the big tech companies like Apple (IDEO 2020; Interac-
tion Design Foundation 2020b). Design Thinking is a process and a strategy by which a
designer seeks to understand the user, refute assumptions, and rethink the problem to find
unobvious alternative solutions. The phases of this strategy can alter by name, but they

carry the same methods and tools. (Sell 2018.)

In cooperation with IDEO, Stanford School of Design proposed the latest process phases
(Dam & Siang 2020a). The design process implies the following steps: empathize, define,
ideate, prototype, test. Design Thinking steps are non-linear and flexible, depending on

what challenge designers need currently solve in practice. (Dam & Siang 2020b.)

Google Design Sprint is a synergy of different processes. In 2009, Jake Knapp introduced
the design process to Google, which he calls “Sprint” (Knapp 2016, 11-24). Jake Knapp’s
process is targeted for startups as it enables the implementation and testing of the ideas
quickly. Lately, Google saw success in applying the process and, based on it, introduced
the Google Design Sprint technique used up until now. (Google 2020a.) Google enhanced
Jake Knapp’s technique by adapting UX principles and other design processes. Like Design
Thinking, the Google Design Sprint process aims to solve problems by designing, prototyp-
ing, and testing ideas together with users. Google Design Sprint follows the next steps:

understand, define, sketch, decide, prototype, test. (Google 2020a; Google 2020b.)



In 2005, a charity company, Design Council, that aims to make life better by design, created
the Double Diamond process. Later, in 2007 the Design Council did a study to confirm that
their process is efficient. The research participants were 11 companies, including Microsoft,
Apple, and Xerox. As a result, the Design Council proposes a unified method with the fol-

lowing stages: discover, define, develop, and deliver. (Design Council 2020.)

Although the different authors introduce different naming of the processes and stages, the
authors follow the same problem-solving methodology when designing a product. That
methodology involves the sequence of the steps from analyzing the context and defining
the problem, generating and designing possible ideas, implementing the outcome solution,

and testing it.

Out of three described processes, Stanford’s Design Thinking process is chosen for an
explanation. The author assumes that the design process is useful for her empirical part of
the thesis due to users' high involvement in the process. Besides, the process focuses on

the users’ motivation, behavior, and emotion. Figure 2 illustrates the flow of the process.

Empathy is the ability to get involved in other people's experiences and understand what

Figure 2. Design Thinking steps (Carter 2016)

Empathize Stage

worries them. Empathy allows a designer to get away from assumptions and beliefs and
look at the problem from the user's perspective. (Interaction Design Foundation 2020b.)

The Empathize stage refers to a phase where the designers establish the user problems by
using empathy and in which context they appear. The empathy stage is a starting phase of
the Design Thinking process, as it helps to discover the motivations and experiences of



users at the initial stage of product design. Thus, this stage requires research to immerse
into the user environment. The study can include user interviews, user surveys, and market
research. User interviews and user surveys usually contain a background (such as ethno-
graphic data), the use of technology in general, the product's use, the user’'s main objectives
and motivations, and the user’s pain points. Market research involves comprehension of
competitors’ approaches that solves similar user’s problems. (Lo 2020.) The designers can
look for direct competitors that have a matching set of features and primary users. Addition-
ally, designers can search for indirect competitors with similar features or primary users.
(Levy 2020.)

Define Stage

When the designer has a clear idea of what the product is about and in which context it
performs, it is time to move to the definition phase. During this stage, a designer should
specify the users, the primary people, who will use the product. After that, the designer
should define user’s problems and needs that will be solved with a product. (Interaction
Design Foundation 2020b.)

One way to structure who the users of the future product are and what problems the product
can facilitate is to use the user persona. The user persona is a generalized description of a
target user of the product. While the featured character is hypothetical, the persona's infor-
mation should be real, based on research done during the Empathize stage. The infor-
mation should focus on the user characteristics that affect the product. Usually, the factors

are
e facts
e problems
e behaviors
¢ needs and goals. (Klein 2016, 38-43.)

All mentioned above aspects should relate to the features that might drive the current

product's adoption (Klein 2016, 38—43). Table 1 illustrates the example of user persona.



Facts
Judy, Director of UX

- Recently joined a global bank

- 8 years of UX experience

- Focuses on enterprise products
- Leads a team of 10 designers

Tasks & Behavior

+ Stays up to date with UX best practices

« Creates an overall vision, then dives into select projects
+ Holds 1-hour weekly 1:1s with direct reports

+ Holds up to 8 daily meetings (70% of work day)

+ Sets OKRs and tracks progress for all direct reports

+ Resolves issues between designers, devs, stakeholders

+ Legacy systems prevent innovation

+ No standard design process leads to chaos

+ Difficult to attract talent amidst competition

« Lack of buy-in for UX leads to resourcing problems
+ Waterfall process prevents collaboration

« Lack of visibility into remote designers’ projects

Goals

+ Create a consistent UX across suite of 5 products

+ Transform culture from engineering to design-driven
+ Ensure happiness and job satisfaction of designers
+ Deliver great products on schedule

+ Meet monthly business metrics set by VP Product

« Establish herself as UX thought leader in company

« Holds weekly department design critique

Table 1. User persona (Cao 2020)

Besides, based on market research, competitor analysis can be created. Once designers
have found more than four direct and indirect competitors, they can make a competitor
analysis matrix. Competitor analysis matrix is a table that contains competitors' name, the
URL address, feature description, comments regarding the advantages and disadvantages
of the competitors, and screenshots or video links related to the features or comments.

(Kshirsagar 2018a.) Table 2 is an example of the competitor analysis matrix.

Competitior URL Features/Comments Screenshots/Video Links

Direct Competitors

As it is paid enterprise software, did not able to

drill in too much. Here are some obervation based https://www.workboard.com/images/product/me
https://www.workboard.com/product/#meetings of data given on their site: eting-new.png

Basically on first glance, it shows two column

layout: 1. Discussions & 2. Takeaways

User can able to add different types of items in

meetings like: Objective, Key Results, Workstream,

Action items, Attachments

All these different item shown in Discussions

column. Discussion stream is more like a Agenda

for meeting.

Takeaways are more like a decisions of meetings

User can rate meetings

User can only add existing objectives, Key Results

and Workstreams which are already present in the

system. User can not able create new from

meetings view.

User also can change type of item at any time.

Workboard

https://youtu be/-yxLoM4Zgzo

F@ <
g

| &
3
g

Table 2. Competitor analysis matrix (Kshirsagar 2018b)
Ideate Stage

During the Ideate stage, designers come up with different solutions for defined problems.
Based on the analysis of the conducted research, designers brainstorm the ideas. A sketch
is one of the quickest and easiest methods to illustrate brainstormed concepts. (Interaction
Design Foundation, 2020b.)
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Prototype Stage

The prototype helps to test the performance of ideas in practice. According to the Interaction
Design Foundation (2020b), prototyping is an experimental process where design teams
implement ideas into tangible forms from paper to digital. There are many types of proto-
types, but the primary distinguishing factor is fidelity. Fidelity refers to the accuracy of the
way it conveys the look and feel of the product. The fidelity can be either high or small. The
fidelity types depend on visual design, content, and interactivity. (Babich 2017b.) Therefore,
two types of prototype can be defined based on the fidelity type:

1. High-fidelity (Hi-fi) prototypes represent the closest look and feel of the real product.
They allow users to navigate through each prototype feature by clicking and tapping
various Ul elements. Additionally, they also integrate animation and transitions,
close to those applied to the final product. (Stevens 2019.)

2. Low-fidelity (Lo-fi) prototypes are fast and incomplete comparing to the final product.
Such prototypes lack content, visual design, and interactivity but contain the core
functionality. (Babich 2017b.)

Lo-fi prototypes can be paper prototypes where the designer draws interface elements on
paper. Such prototypes are useful during the Ideate step to have a documented visual of
brainstormed ideas. (Lo 2020.)

Hi-fi prototypes can be either coded or designed using a design tool. Such prototypes are
useful for testing purposes, which is the next step of the Design Thinking process. (Lo 2020.)
As hi-fi prototypes are the closest version of the final product, users are more likely to be-
have realistically when using it (Babich 2017b). Different design tools are available for use,
such as Sketch, Figma, Adobe XD, Framer X, InVision Studio, and many more (Bogawat
2019). According to many resources, Figma is considered the best application for designing
prototypes (Bogawat 2019; Reeves 2020; Shabbir 2020; lvanovs 2020). There are several

reasons for that:

1. Figma is a browser-based application, and it is suitable for any computer operating
system (Windows, Mac, Linux), so any user with internet access can use the Figma
application. While for instance, Sketch and Framer X are only available for people

who own computers with a Mac operation system. (lvanovs 2020.)

2. Figma has a better performance comparing to other design tools. Moreover, Figma’s
users are not required to download any updates to view design tool improvements
and bug fixes, as they are automatic. While, for example, Sketch and Adobe XD are

desktop tools that require the user to upload any updates manually. (Ivanovs 2020.)
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3. Figma allows sharing files in one click as it is browser-based, and all files are saved
and available online, while other tools require completing many steps before sharing
(Bogawat 2019).

Test Stage

When prototyping is ready with the possible solution, it is time to move to the testing stage.
Testing allows designers to learn if they could provide a resolution to the user’s problem
and needs. (Interaction Design Foundation, 2020b.) The testing is done through prototype
interactions with real users. There are several ways to test the prototype with real users.
(Goodwin 2009, 55-56.)

Firstly, designers can gather a focus group. However, the focus group might not help un-
derstand how people will use the product. The reason is that some people may be less
forthcoming in a crowd and may be affected by a group to a common consensus. Another
way is to conduct individual interviews. Individual interviews allow gathering more details
than the first method, and people tend to be more open when talking one to one. The third
way is to organize direct observation. Direct observation allows designers to watch how
people will interact with the product in reality. Nevertheless, direct observation is time-con-
suming and can take several days. Furthermore, the assumption from direct observation
can lead to a wrong conclusion about user’s behavior. The last method is to combine ob-
servation with interviews. Designers will comprehend how people will behave in the actual
context and why they behave that way. (Goodwin 2009, 55-56.)

Summing up, product design can be approached in different ways. Its process stages may
vary. However, its goals are always the same: resolving users' problems and serving par-

ticular needs in a specific market.

As the thesis objective is to understand how to encourage recycling behavior, it is crucial to
know what methods affect it. The following chapter introduces the behavior change design

concept, frameworks, and theories, which can be utilized to influence users' behavior.
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3 Behavior Change Approach in Product Design
3.1 Behavior Change Design Definition

Behavior change design, or behavioral design, is one of the types of design frameworks
(e.g., graphic design, industrial design) to purposely and methodically change human be-
havior through effective physical and digital changes. The methods used in behavioral de-
sign are based on empirical researches and studies from psychology, neuroscience, and
behavioral economics. (Brown & Combs PhD 2018, 16.) Behavior change design tech-
nigues are used to develop products, services, and experiences (Bucher 2020, 4). These
practices are not intended to force a change in human behavior. Instead, they aim to em-
phasize the already existing person's will to alter by minimizing the person's struggles.
(Brown & Combs PhD 2018, 19.)

According to Susan Michie et al. (2011a), any coordinated sets of activities designed to
change specified behavior patterns are called interventions in behavior change design. The
interventions can be products or services aiming to change human' behavior (Bucher 2020,
4). One example of such interventions is a well-known Duolingo app that helps people learn
new languages in a gamification way (Duolingo 2020). Moreover, the intervention can focus
on one or many target behaviors to increase, decrease, or maintain them (Michie et al.
2011a).

Before implementing any intervention, it is essential to have a deep understanding of the
target users, their needs, and challenges that prevent the intervention's behavior(s). The
beforehand study about the target users helps the behavior change designer maximize tar-
get user engagement by understanding what should be included in the intervention in ad-

vance. The following information about the target users should be researched:
¢ demographic characteristics and current behavior
¢ beliefs and feelings about target behaviors
e needs, capabilities, and preferences.
e social identities and context
e environmental barriers and facilitators. (Yardley et al. 2020, 361-362.)

The behavior change design process can vary depending on the procedure defined in the
specific teams or groups (Bucher 2020, 14). However, there is ABCDE approach to follow
when creating and implementing an intervention. It consists of five continuous steps that

are assess, build, create, deliver, and evaluate. (Aunger & Curtis 2016.)
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The first step aims to gather information about the target behavior, the target users, and the
context in which the target users live and the target behavior is performed. The information
can be received from secondary research, e.g., the literature review. The next step was
designed to organize the primary research, e.g., data collection. This step aims to fill the
gaps in knowledge about the target users if the desired information was not found during
the Assess step. Moreover, during the Build step, the possible resolutions and tools are
explored to influence the target behavior. The goal of the Create step is to design the pos-
sible solution to reach the target behavior. In the Deliver phase, the behavior change solu-
tion is created. The last step refers to the evaluation of the solution's effectiveness using
different measurement tools. (Aunger & Curtis 2016.)

There are specific categories of products and services that can profit from behavior change
design. The first category is health, where a variety of behavior changes can be targeted,
including eating, exercise, and deep breathing. Another natural area for behavior change
is education. If a person is willing to learn something new, they will need to practice the
behavior, e.g., programming, learning a new language. Furthermore, behavior change de-
sign can be used in environmental science. As people know the consequences of their
actions for the environment, digital interventions' development is more widespread. One of
the examples of behavior change in environmental science is to decrease the consumption
of plastics. Other categories include finance and performance management tools. Moreo-

ver, behavior change design can be used for consumer engagement. (Bucher 2020, 4-6.)
3.2 Behavior Change Barriers

As mentioned earlier, behavior change design's primary purpose is to ease the target be-
havior's performance. In general, the designers should analyze whether the target users
can do it or not. Therefore, it is essential to investigate the main barriers people face to
change to effectively reduce and circumvent them. (Bucher 2020, 94.) In this subchapter,
the common barriers are described. After that, the author presents frameworks that help

overcome barriers when designing a product or a service.

Amy Bucher (2020, 94) refers to the obstacles that limit people's ability to perform the be-
havior as ability blockers. In behavior change design, ability blockers are also called barriers
(Michie et al. 2011a). For the consistency reason, in this subchapter, the ability blocker term

will be used.
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The ability blockers can be found in a product or service itself, an environment where the
product or service is used in or in users themselves. The following ability blockers can be
identified:

¢ lack of knowledge

e lack of skills

e lack of time

e lack of focus

e lack of mood

e lack of tools and resources

¢ lack of motivation. (Bucher 2020, 95.)

There are three common ways to detect the ability blockers: brainstorming own ideas, con-
ducting research (e.g., interviews, questionnaire), and doing a literature review. When the
ability blockers are identified, the proper framework should be chosen to find an appropriate
solution for each barrier. (Bucher 2020, 96-97.)

One way to overcome the ability blockers is to use the Behavior Change Wheel (BCW)
framework. Susan Michie, Maartje M van Stralen and Robert West developed this frame-
work from a synthesis of 19 frameworks of behavior change in a structured literature review.
(Michie et al. 2011a.)

To understand the concept of the BCW, first, the COM-B model is explained as it is a frame-
work's primarily base. The COM-B model states that anytime, a specific behavior (B) will
happen only when the person concerned has the capability (C) and opportunity (O) to be
involved in the behavior (B) and has more motivation (M) to perform that behavior (B) than
any other behaviors. (West & Michie 2020a.) Figure 3 shows the relations of the entities of
the COM-B model.
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Figure 3. COM-B model (adapted from West & Michie 2020b)

Capability refers to the person's ability that, together with opportunity, empowers the be-
havior or facilitates it. The capability can be either physical (e.g., eyesight, hearing) or psy-
chological (e.g., knowledge, skills). (West & Michie 2020a.)

Opportunity refers to the person's environment, which, together with the capability, em-
powers the behavior or facilitates it. The opportunity can be either physical (e.g., person's
surroundings) or social (people who influence a person's behavior). (West & Michie 2020a.)

Motivation refers to a total of the mental processes that boost and guide the behavior. Two
types of motivation are defined in the COM-B model: reflective and automatic. Reflective
motivation is person's motivation that includes constant thought processes (e.g., person's
plans and assessments). In contrast, automatic motivation includes habitual, intuitive, and

emotional processes (e.g., emotions, desire, cultural background). (West & Michie 2020a.)

Furthermore, three points regarding the capability, opportunity, motivation, and behavior
should be mentioned. Firstly, Figure 3 shows that the capability and opportunity influence
both motivation and behavior rather than behavior exclusively. According to Susan Michie
and Robert West, the reason is that they act like 'logic gates' in that both of the 'gates’
(capability and opportunity) need to be open for motivation generate the behaviour. Sec-
ondly, capability and opportunity influence motivation. Generally, the more individual can
do the behavior, and the more individual's surrounding is encouraging, the more individual
is motivated to do the behavior. Thirdly, the behavior itself affects all three entities: motiva-
tion, opportunity, and capability. For instance, when learning a new skill by practicing it, the
individual improves capability, and therefore, the capability affects motivation. (West &
Michie 2020a.)
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The COM-B model helps identify the ability blockers and structure them according to the

root cause that prevents driving the behavior. The ability blockers' root cause can relate to

opportunity, capability, or motivation as described above. That is the core and the first layer

of the BCW framework, as shown in Figure 4. (Michie et al. 2011a.)

. Sources of behaviour

. Intervention functions

Training

Figure 4. The Behavior Change Wheel framework (adapted from Michie et al. 2011b)

Further, from its core, the BCW expands to the second layer with nine categories of the

ability blockers' solutions known as intervention functions. Intervention functions help to

overcome the ability blocker in the most effective way to perform the behavior. They provide

the following specific resolutions:

1.

2.

Education enhances knowledge and skills.

Persuasion stimulates positive or negative feelings to invoke action or thought.
Incentivization forms the assumption of the rewards to be expected.

Coercion creates the assumption of the punishments and costs to be expected.
Training improves skills through practice and instructions.

Enablement reduces barriers to the desired behavior, for example, by providing

rules, tools.

Modeling shows the wanted behavior by providing an example to inspire.
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8. Restriction reduces undesirable behavior by using rules. (Michie et al. 2011a.)

Each intervention function is connected to the root causes of the ability blockers. Table 3

demonstrates the defined intervention functions and their relations to the root causes.
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Table 3. Intervention Functions (Rosenfeld Media 2020a)

Solution for physical capability blockers can be either training or enablement. For exam-
ple, the training can include separating the target behavior into smaller pieces until the user
has learned enough to perform them all together. (Bucher 2020, 121-122.) A solution for a
psychological capability can be education, training, or enablement. For instance, how-to
resources can minimize the ability blocker of psychological capability. (Bucher 2020, 122—
125.) When ability blockers refer to reflective motivation, the tactics to solve them are edu-
cation, persuasion, incentives, or coercion. One example of the solution is to reward the
individual once the performed behavior is successful. (Bucher 2020, 128-130.) The cate-
gories of solutions for overcoming automatic motivation are training, persuasion, incen-
tives, coercion, enablement, environmental restructuring, and modeling. For example,
by practicing a new behavior, the individual experiences the real consequences that can
differ from one's expectations. Therefore, the beliefs of that individual can start to change.
(Bucher 2020, 130-131.) Restriction, enablement, environmental restructuring, and
modeling solve the ability blockers related to social opportunity. For instance, providing a
group of people who practice the target behavior will decrease the barrier. (Bucher 2020,
125-126.) Lastly, when ability blockers relate to physical opportunity, training, restriction,
enablement, and environmental restructuring are solutions to overcome them. One ex-
ample is breaking the practice of the behavior into smaller pieces if the individual does not

have enough time to complete them all. (Bucher 2020, 126-127.)
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Based on the COM-B model and the BCW framework Amy Butcher (2020, 131) introduces
the “Ability blockers + Solutions” notes grid. The notes grid helps organize data in a struc-
tured way to identify and overcome the ability blockers when developing a product or service

(Bucher 2020, 110). Table 4 illustrates the example of the completed note grid.

ABILITY BLOCKERS + SOLUTIONS NOTES GRID: EXAMPLE
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Table 4. Ability blockers + Solutions notes grid (Rosenfeld Media 2020b)

According to Amy Butcher (2020, 112-134), the following data should be filled in the grid:

1. The “Evidence for Existence of the Blocker” column includes the data collected from
the research participants (e.g., notes, quotes) to prove the blocker's existence. Amy
Butcher (2020, 112) suggests using a color-coding where participants' ability block-
ers are highlighted with red and possible facilitators suggested by participants are

highlighted with green.

2. The “COM-B categories” column refers to the following COM-B model's entities:
physical capability, physiological capability, physical opportunity, automotive moti-
vation, reflective motivation. As in the BCW framework, it is used to define the source
of the ability blocker.
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3. The “Subcategory” column describes the more concrete type of COM-B model's

entities.

4. The “Prevalence” column indicates how many participants of the research were af-
fected by the ability blocker. The possible values are zero (none of the participants),
one (a minority of the participants), two (half of the participants), and there (a major-

ity of the participants).

5. The “Impact” column shows the impact size of the ability blocker. The possible val-
ues are zero (no impact on the behavior change), one (minor impact on the behavior
change), two (medium impact on the behavior change), and there (significant impact
on the behavior change).

6. The “Brand Congruence” column specifies how relevant the current blocker is to the

product or service.

7. The “Total Score” column represents the sum of the Brand Congruence, Impact, and
Prevalence scores that can be used to prioritize the ability blockers.

8. The “Intervention Function” column indicates the intervention function to overcome

the addressed ability blocker.

9. The “Solution Feature” column refers to the product or service's possible feature

based on the intervention function.
3.3 Motivational Factors for Behavior Change

Behavior change design aims to change the behavior and maintain the desired behavior
longstanding. In this subchapter, the base that helps keep the behavior targeted by inter-

vention long-term is discussed.

Many theories can be embedded to change the behavior (Hagger et al. 2020a, 1-14). For
instance, Susan Michie et al. (2014, 4) described 83 theories of behavior change relevant
to designing interventions. Because one of the thesis research objectives relates to the
behavior's motivational factor, the Self-Determination Theory (SDT) was chosen as the prior
one. The main reason is that SDT focuses on the motivation's quality and constancy
(Hagger et al. 2020b, 104-119) that will be later detailed in the current subchapter.

SDT is a universal metatheory of motivation (Hagger et al. 2020b, 104-119). According to
The Editors of Encyclopaedia Britannica (2020a), metatheory is a theory the subject matter

of which is another theory, where SDT contains six interconnected theories.
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Firstly, SDT proposes that people are motivated to grow and change by three following fun-
damental psychological needs:

e autonomy
e competence
¢ relatedness. (Hagger et al. 2020b, 104-119.)

The need for autonomy reflects the need to feel that one is the initiator of one's actions, in
the sense that the person involves in them freely and feels a sense of ownership and choice
in acting. The need for competence reflects the need to feel that one is sufficient, masterful,
and controlling over one's actions and behaviors. The need for relatedness demonstrates
the need to think that one has support and connectedness with others. Therefore, if three
of these psychological needs are fulfilled, the individual’s behavior has a higher probability
of changing. (Hagger et al. 2020b, 104-119.)

Furthermore, the STD states several types of motivation that regulate an individual's be-
havior and are qualitatively different from each other. According to STD, six types of moti-
vation can be ordered in a continuous sequence from the most controlled to the most au-

tonomous, shown in Figure 5. (Bucher 2020, 11.)

External Introjected Identified Integrated Intrinsic
: ! have Doing this . i
SemEone internalized  will help meg this
[olans the nagging, me achieve et
| have to 99Ing, who | am.
oithi better goals |
‘ do this. really value.

< i >

Controlled Autonomous
Figure 5. The six types of motivation (adapted from Rosenfeld Media 2020c)

The more person's motivation origins from the external source, the more controlled type of
motivation is. The autonomous type of motivation refers to individual internal motivation.
Additionally, individuals with autonomous types of motivation have a higher possibility of

maintaining the behavior for an extended period. (Bucher 2020, 11-15.)

The interventions based on the STD theory have proven to give long-term results in main-

taining the behavior change. By applying the STD theory, the target users are likely to con-
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tinue the behavior change. Their motivation is expected to transform from controlled to au-
tonomous, and their basic psychological needs are likely to be fulfilled. (Hagger et al. 2020b,
104-119.)

According to the STD, there are autonomy- and need-supportive strategies based on the
tactical structuring of feedback and possibilities to the target users (Hagger et al. 2020b,
104-119). Amy Butcher (2020, 8) states that these strategies can be translated into digital

product design as features.

One of the features that Amy Butcher (2020, 151) suggests is giving the target users feed-
back on behavior performance. The feedback helps to maintain one of the psychological
needs — competence. By providing feedback, users can understand how effective their
actions are towards behavior change. There are many ways to implement the feedback
within the digital product. First, the feedback in digital products can be measuring data on

behavior performance. Furthermore, there can be feedback at multiple levels:
o Immediate feedback indicates what the user just did.
e Cumulative feedback shows how the user has acted over time.

¢ Normative feedback informs the user how the user's performance of the behavior
compares to other users. (Bucher 2020, 151-162.)

To sustain relatedness, social support features can be designed into digital products. One
example of social support allows target users to share their achievements towards behavior
change to their social networks. (Bucher 2020, 172—-200.)

To reflect autonomy, the product should offer crucial choices to the users. The user should
feel that they have control over the product and not the other way around. Applications that

dictate user goals are more likely to be less autonomy-supportive. (Bucher 2020, 13.)

Summing up, many factors influence behavior. Behavior change design helps to ease the
target’s behavior performance and to keep the behavior long-term. To benefit from behavior
change design, it is crucial to know the target audience’s key ability blockers and motiva-
tional factors. However, before analyzing the ability blockers and motivational factors, the
target audience should be studied. The following chapter researches the target audience
environment and the challenges that the target audience face. Moreover, the basics of re-

cycling are introduced.
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4 Recycling in Russia
4.1 Recycling Definition
The United States Environmental Protection Agency (2020) describes recycling as follow-
ing:
Recycling is the process of collecting and processing materials that would otherwise

be thrown away as trash and turning them into new products. Recycling can benefit

your community and the environment.

The recycling process includes three cyclic steps. The stages are gathering waste materi-
als, processing the recyclables or manufacturing them into new products, and purchasing

those recycled products. (The Editors of Encyclopaedia Britannica 2020b.)

As understood today, the recycling activity appeared in the 1970s when environmental is-
sues started to concern many students and activists across the world. In the same years,
Gary D. Anderson created the famous recycling symbol. It represents three arrows arranged
in a triangle, each one directing to the next. (Jgrgensen 2019, 1-4.) Further, the Plastic
Industry Association added to that triangle codes known as the Resin Identification Codes
(RIC) in 1988. Today this symbol with codes can be found almost on each item. It helps to
identify from which material the item was made and whether it is recyclable or not. (Leblanc
2019a.)

To make waste processing efficient and justified, the waste must be separated according
to the material it is made, i.e., the glass is separate from the paper, plastic. Currently, the

following materials are commonly recyclable:
e plastic
e paper and cardboard
e metal
o (glass
e organic waste
o textile

e e-waste. (The Editors of Encyclopaedia Britannica 2020b.)
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Plastic

Theoretically, plastic does not exist as one instance. It has many varieties that are classified
by types. On the plastic material, the recycling triangle can be found. There is a number
inside of it that describes the type of plastic and whether it is recyclable or not. (Jargensen
2019, 4.) The identification of the numbers is the following (DiMugno 2020):

1. 01 PET (polyethylene terephthalate) — the most widely recycled plastic and usually
used in bottles.

2. 02 HDPE (high-density polyethylene) — used for packaging.
3. 03 PVC (polyvinyl chloride) — used for medical purposes.

4. 04 LDPE (low-density polyethylene) — mostly not recycled. It is used for plastic bag

wrapping and wires.
5. 05 PP (polypropylene) — used for packaging that will be heated or cooled.
6. 06 PS (polystyrene or Styrofoam) — used for packaging and disposables.
7. 07 Others — all other types of plastics that are difficult to recycle.
Paper and Cardboard

Most of the paper and cardboard can be reprocessed. If the paper material can be recycled,
it usually has the following codes inside of the recycling triangle:

1. 20 PAP - used for identification of the cardboard.

2. 21 PAP — used to determine the mixed paper that can be detected in mail or maga-

zines.
3. 22 PAP - used to define the paper. (DiMugno 2020.)
Metal

Metals are essential resources that can be recycled repeatedly without degrading their prop-
erties (Leblanc 2019b). For instance, the energy cost of producing new aluminum and the
respective hazardous waste is much higher than recycling this metal (Jargensen 2019, 88).

Generally, the metal has the following codes (DiMugno 2020):
1. 40 FE — used to identify steel.

2. 41 ALU — used to determine aluminum.
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Glass

A glass bottle is the oldest method for drinking, which is used up to now (Jgrgensen 2019,
67). Moreover, glass is one of the first materials that was recycled initially. Like metal, glass
material can handle continuous recycling without reducing the quality of the material.
(Streissguth 2020.) As for all other recycling materials, on the glass can be generally found

the following codes:

1. 70 GL — mixed glass

2. 71 GL —clear glass

3. 72 GL — green glass (DiMugno 2020).
Organic Waste

Ryan Cooper, Waste Diversion Manager and Organics Recycling Lead, explains organic
waste clearly and concisely: Organic waste is anything that was once alive. The organic
materials do not have code categorizations, but generally, food remains, food-soiled paper,
cardboard, green waste, and non-hazardous organic wastes are considered as organic
waste. (Cooper 2019.) Organic waste rots gradually accommodated by bacteria and fungus.
If it is appropriately processed, organic waste will be transformed into soil, fertilizer, energy,
or heat. Moreover, organic waste can be composted at home and transformed into soil.
(Jargensen 2019, 21.)

Textile

The main advantage of textile or cloth recycling is to reuse clothing. By doing so, pollution
and energy-intensive production can be reduced, and therefore, the harmful environmental

impact is decreased. (Leblanc 2019c.)
E-waste

E-waste is an electronic waste of the electronic and electric devices that are out of order
and no longer serve their primary purpose. Even though electronic waste holds extremely

toxic elements, many of the materials can be separated and recycled. (Gill 2016.)
Recycling Benefits

Recycling brings many benefits to the environment and society. One of the advantages is
that recycling can mitigate the amount of waste deposited in landfills that will prevent land-
fills from being overloaded or expanded. In addition, the use of recycled raw materials will

allow saving money and non-renewable natural resources. Another benefit is preventing air
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and water pollution by lowering the need to gather new raw materials. Lastly, recycling con-
tributes to job growth in processing enterprises. For instance, according to the national Re-
cycling Economic Information (REI) Study, the embedded recycling activity brought up
751000 new jobs in 2016. (The United States Environmental Protection Agency 2020.)

According to Fin Arne Jgrgensen (2019, 158):

Recycling can be a lesson in the art of attention, of noticing the many and diverse

relationships between humans and waste.

Recycling is not sufficient as an independent solution. However, along with other sustaina-
bility pillars, which are mentioned in the book Zero Waste Home written by Bea Johnson, it
can be very efficient. The pillars are strongly advised to be implemented in the following

order:
1. refuse (what we do not need)
2. reduce (what we do need and cannot refuse)
3. reuse (what we consume and cannot refuse or reduce)
4. recycle (what we cannot refuse, reduce, or reuse)
5. rot (compost the rest). (Johnson 2013, 65)

According to the pillars, recycling is only one step and not the first towards humankind's
sustainable existence, but as crucial as others (Johnson 2013, 107).

4.2 Current Situation in Russia

In Russia, recycling garbage is at the initial stage of development. According to The Ministry
of Natural Resources of Russia, each country's inhabitant produces up to 400 kg of various
wastes per year. (The Ministry of Natural Resources of Russia 2020, according to Rcy-
cle.net 2020.) Up to 90% of the waste ends up in landfills that cause bad smells, pollution

of the groundwater, and the release of toxic gases (Netherlands worldwide 2019).

Dumps and landfills have become an integral part of the Russian landscape. Even the
shores of Baikal, the largest freshwater reservoir on the planet, are buried in glass and
plastic bottles, cigarette butts, wrappers, and other human presence attributes. (Plus-one
2017.) Furthermore, on the outskirts of megacities like Saint Petersburg, citizens continue
to struggle with the smell of the landfills. More often one of the main points for people

looking for a living location is to be as far from the landfills as possible. (Smirnova 2018.)
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Rostechnologii's (PoctexHonoruu, transliterated by the author) data reports that landfill con-
tains more than 40% of the valuable recyclable material that could reduce production costs
in various industries if adequately processed. The wasted recyclable materials include bio-
waste, paper, carton, plastic, glass, and metal. Moreover, the report states that only 8% of
the waste is being recycled. (Rostechnologii 2020, according to Rcycle.net 2020.)

The public recycling points provided by municipal services exist, but there are few of them.
According to the report conducted by Greenpeace Organization, 18% of the entire popula-
tion has access to the public separate waste collection points. The full availability of recy-
clable materials tanks was recorded in 26 cities - mainly in the Moscow region, Almetyevsk,
Nizhnekamsk, Taganrog, Tver, and Shakhty. (Greenpeace 2020b.) Nevertheless, the citi-
zens of Russia can still recycle, as many private and non-commercial recycling points exist

over the country that accepts waste for recycling (Greenpeace 2020a).

Furthermore, for the past several years, many voluntary and non-commercial organizations
have been formed to tackle and reverse Russia's recycling situation. One such organization
is Razdel’niy sbor (PasgenbHbin cbop, transliterated by the author) movement that was cre-
ated back in 2015 in Saint Petersburg. The movement currently operates in the Leningrad
region, Moscow, the Moscow region, the Cherepovets, and Veliky Novgorod. The environ-
mental movement Razdel'niy sbor is a community of people who believe that separate
waste collection is mandatory for society's development to improve the environment and
human life quality. The movement promotes a complete rejection of mixed waste incinera-
tion technologies and any other technologies that destroy resources. The movement activ-

ities include

e organizing events where people can bring their collected recyclable materials (for

further utilization)

e active interaction with municipal, regional, and federal authorities to establish an

environmentally friendly and cost-effective waste management system
e encouraging companies to process recyclable materials from the public

¢ educating people about the waste problem and current recycling solutions in Russia

using social media and creating information guides

e bringing awareness about poor waste management in Russia by giving interviews
to print and online publications, television, and participating in major festivals. (Rsbor
2020.)
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Razdel’niy sbor stimulates the emergence of a new system of waste management in Russia

and forms a conscious attitude towards natural resources in people. (Rsbor 2020.)

Another organization that motivates people to start recycling is Greenpeace. Greenpeace
has launched the program Nol’ othodov (Honb otxogos, transliterated by the author) to
educate people to start conscious consumption and recycling of the waste materials. They
have created the petition to make a separate waste collection for every citizen in Russia
available. Besides, they conduct many surveys to show the importance of developing a new
system of waste management. In addition, they have an educational blog where people
can learn about recycling and how to do it in accordance with Russian realities. (Green-

peace 2020c.)

Due to such organizations' activity, a digital presence was built where people can find edu-
cational material or use digital services to be acquainted with the recycling routine. One
such service, which was created in virtue of Razdel’niy sbor volunteers and the Greenpeace
organization, is a web map RecycleMap. The map provides either public, non-commercial,
or private existing recycling points marked by movement’s volunteers in the cities where
more than ten such points facilities operate. By using this map, users can find the nearest
recycling points to their location in their city and bring the collected recyclables there them-
selves. The user can recycle the following 13 materials in their city: paper, plastic, glass,
metal, clothing, hazardous waste, batteries, mercury lamps, e-waste, cardboard, tires, and
caps. Moreover, users can send information about the recycling point in their city to the
volunteers if they could not find it on the map. After that, the volunteers will review it and

add it to the map. Currently, RecycleMap is available for 80 cities. (Greenpeace 2020a.)

Another digital service is Ecotaxi. Ecotaxi is a paid delivery service for collected recyclable
materials from home to existing recycling points. Currently, Ecotaxi does not have its official
website, but the delivery can be requested via popular Russian social network — VK. Pres-

ently, Ecotaxi operates in six cities. (Sablin 2020.)

Soon in each region of Russia, the separate waste collection will become an obligatory
element of the state policy in waste management. Still, Russia's citizens can already start

recycling based on available public, private or non-commercial services. (Garkusha 2020.)
4.3 Laws, Regulations, Barriers

Until 2019, waste recycling regulations were absent in Russia. There were several reasons

for this:
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1. No work was done to promote sorting and reasonable consumption among the pop-

ulation.

2. Public initiatives were blocked due to several laws. For example, the old rules pro-

hibited the installation of fixed waste collection points.

3. There were no recycling companies. Even if some activist citizens tried to sort out

the garbage, it still ended up in a dump. (Rcycle.net 2020.)

Even the term "separate waste collection" in Russia was outside the legislative wording. It
was only defined in 2017 by the main waste law - Federal Law No. 89-FZ as amended by
the Federal Law of 31.12.2017 N 503-FZ. (Ecopromcentr 2019.)

However, a garbage reform was launched on January 1, 2019. The reform states that the
responsibility for garbage collection and recycling goes over to regional operators. The re-
gional operator is the company responsible for the entire waste chain in each region. The
reform's primary purpose is to move gradually to a separate waste collection, with its sub-
sequent recycling. (Snob 2019.)

To explain the reform in more detail: The regional operators will take over the management
of all SMW (solid municipal waste) under an agreement with the regional government and
will be responsible to the authorities for meeting their commitments. To ensure that the
regional operator is aware of how it should process the municipal waste, the regional gov-
ernment has developed fundamental documents - the Territorial Schemes and the Regional

Waste Management Programs. (Garkusha 2020.)

All regional operators are obliged to install waste collection sites for each municipal house
of their region. Individuals and legal entities pay for the services of the regional providers
separately from housing and communal services. Whether or not the regional operator is
obliged to implement the separate waste collection depends on the direction that regional
authorities in waste management follow. In the next paragraph, two options are described,

which exist for Russian citizens depending on the region they live in. (Garkusha 2020.)

The first option, which currently exists, is that the regional operator is required to implement
the separate waste collection according to the region's defined program. In that case, the
region's residents should ensure that separate waste collection is implemented in full com-
pliance with regional conditions. Otherwise, the resident can request to install the waste
collection system. The second option is that the regional operator is not required to imple-
ment the separate waste collection. In that case, the resident cannot request the waste
collection system but still can recycle to the nearest non-commercial or private recycling
points. (Garkusha 2020.)
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However, the territorial schemes and programs of the regions have limitations. Regional
operators cannot provide containers for separate waste collection due to the lack of financial
resources. Regional operators can spend no more than 1% of their revenues for this pur-
pose. Accordingly, this amount is not enough for many regions. Besides, there is no federal
financial support from the government. For example, in Rostov-on-Don city, 1% of the rev-
enue covers 5% of the outdated containers and tanks, where 15-20% fail annually.
(Podobedova 2020.)

Furthermore, the separate collection development is almost impossible, as most regions
have not yet established waste management infrastructure and public sorting facilities. For
example, the Murmansk region, where the separate waste collection initiative is supported,
has to export the waste to another region, as there are no current facilities on its own.
(Mihailov 2019.)

Nevertheless, the Ministry of Natural Resources of Russia has requested the government
to increase funding for separate waste collection systems (Berezina 2020). Additionally, the
Ministry has set a voluntary task for the Russian Federation's regional entities to prepare
for the transition to separate waste collection for the population already this year. From
2020, it is planned to have a two-container system with division into mixed and separate
accumulated waste (paper, plastic, glass, metal). There are twelve regions where work is
at a high stage of implementation. (Press Service of the Ministry of Natural Resources of
Russia 2020.)

Currently, the establishment of mandatory waste sorting and separate waste collection for
all regions is still under discussion but has not been implemented in the current legislation.
Therefore, it prevents the real solution to the garbage problem across the whole country.
Still, the country is just beginning to develop a legal framework to regulate separate waste
collection. Some regions only formally issue by-laws and regulations but do not implement

separate waste collection. Others are determined to get involved. (Ecopromcentr 2019.)

Summing up, the recycling situation in Russia is deficient. However, the government has
begun to propose reforms to regulate the recycling procedure slowly. Furthermore, volun-
teering, non-commercial and private organizations provide waste separation collection.
Therefore, Russian citizens can start recycling. In the following chapter, the implementation

of an application prototype is presented to ease the recycling process for Russian citizens.
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5 Implementation

This chapter focuses on applying the product design process, its techniques, behavior
change design theories, and frameworks to develop the application prototype. During the
implementation, the author applied the researched Stanford Design Thinking process de-

scribed in Subchapter 2.2. The author followed the next steps to design a digital solution:
1. Empathize stage
2. Define stage
3. Ideate stage
4. Prototype stage
5. Test stage

In the following subchapters, the author discusses the results of the applied tools used on
each stage related to data collection or data analysis. Besides, the author presents the
application prototype, which is the primary outcome of the research. The application proto-
type aims to facilitate the recycling activity for people located in Saint Petersburg.

5.1 Empathize Stage

During the Empathize stage, the author finds through user’s perspective what prevents
them from recycling. The author conducted an online survey to identify the target audience
and their needs. After that, the author researched market competitors and their current per-
formance. The author followed a mixed-methods approach during this stage. In the following

subchapters, the findings of the user survey and market research are discussed.
5.1.1 User Survey

The author used the Google Forms tool to create a survey in the Russian language. The
survey was open from 2020-10-1 until 2020-11-1. During that period, one hundred and eight

answers were received.

The author shared the questionnaire via online messenger (Telegram) among acquaint-
ances and family members who live in Saint Petersburg. Most of the author’s acquaintances
are students. The author’s family members work in the engineering and educational indus-
try. Moreover, the author asked her contacts to share the questionnaire among their col-

leagues and their acquaintances via messengers.
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The survey consisted of nine questions that were divided into three main parts. The first
part contained general questions about demographics and the current recycling situation.
In the second part, participants were asked to share their knowledge about existing recy-
cling online services. The third part included questions about participants' general thoughts
about recycling activity and current blockers that prevent recycling activity. The survey con-
sisted of questions with multi-choice and open-ended answers. A mixed-methods was ap-
plied to collect and analyze answers to questions. The author summarizes the findings of
the survey based on the parts the survey was divided. The author does not list every answer
provided by participants but provides a general overview of the crucial results for further
development of the digital solution design. The full questionnaire is presented in Appendix
1.

Overview of the Survey’s First Part

Firstly, participants were asked demographic questions related to their inhabitance, gender,
and age. All survey’s participants currently live in Russia. The vast majority of participants
(84 respondents) are from Saint Petersburg that proves data’s relevance of the participants
on a geographic level as the application is intended for residents of Saint Petersburg. How-
ever, the answers from the rest of the group (24 respondents) do not differ significantly from
the majority group and are also considered by the author. Most of the respondents are
women (70, 4%). The age of the participants varies from 18 years to 80 years. Figure 6
illustrates the age variations where, at first glance, it is clear that the most prevalent age

group is people between 18-25 years.
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How old are you?

3.60%

m 18-25years ®26-35years = 36-45 years 46-55 years m 56-65years = 65+

Figure 6. Age groups of the participants

Additionally, the participants were asked whether they recycle. Four participants replied that
they recycle everything, and 25 participants recycle only the items they know how to recycle

(batteries and glass). Others replied negatively.
Overview of the Survey’s Second Part

Secondly, participants shared their knowledge about existing recycling solutions. Most of
the respondents (76, 9 %) are not aware of any online services presented on the market.
Even though the rest (23, 1 %) of the participants know them, less than half of the respond-
ents (7, 4 %) use them. One reason for not using is the inconvenience of current services.

Another reason is the lack of desire to use them at all.

After that, participants were asked to share voluntarily the online services that they can
advise. Figure 7 shows respondents' suggestions. Figure 7 demonstrates that 8 participants
were willing to share that information where RecycleMap is the most known suggestion, as
five respondents recommended that service. The author in Subchapter 4.2 already re-

searches all services except for Artecospb.
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Please tell us any recycling online services that you
know of

Ecotaxi 1

Artecospb - !

Recyde e _ >

Figure 7. Participants’ suggestions of competitors
Overview of the Survey’s Third Part

The participants were asked whether they would like to start recycling in the future. Only
nine participants replied negatively. Other participants replied positively.

Lastly, participants were asked voluntarily to give any ideas or concerns about the possible
recycling digital solution with detailed answers. Additionally, the participants provided block-
ers that stop them from recycling. Seventy-seven of the participants chose to respond. Most
of the given ideas, concerns, and blockers have different wording but carry the same mean-
ing. The author analyzed all the detailed answers and grouped ideas and blockers by the
same meaning in two different tables. Figure 8 demonstrates all the grouped frustrations
and blockers that respondents currently face, where Figure 9 shows all the grouped sug-
gestions for the future application given by respondents.
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Lack of recycling infrastructure I 1

Lack of the convenient service for recycling _ 15

Lack of the motivation to do the recycling . 3

Lack of sorting containers at home - 4

Blockers

Lack of transport to go to the recycling facility - 6

Lack of time to visit the recycling facility - 7

Lack of knowledge of the sorting guidelines _ 37
Lack of knowledge of the recycing points [ -

0 10 20 30 40 50 60

Number of participants

Figure 8. Blockers of the participants

Figure 8 demonstrates that the lack of knowledge of the recycling points is the most com-
mon survey participants' blocker. The second most popular blocker is the fact that there are
no convenient online services to use. The participants explained that the current services
are outdated and not user-friendly. Furthermore, respondents do not know how to sort
waste. Another blocker, which participants often wrote, is that they do not have enough time
to go to recycling facilities. Besides, several participants mentioned that the recycling point
could be far and they require a car to go there, as the sorted waste is hard to take with in
the public transport. The last and the least blocker is that respondents are not motivated
enough to start learning about recycling activity and later actually doing as there is no con-

venient online service that offers it.
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Recycling quiz ] 1
User-friendly multi-service [l 2
Eco-friendly lifestyle tips [l 2

Scanning of the package [l 2

Suggested ideas

Courier service | NG 26
Sorting instructions | =0
Map with recycling points | 40

0 5 10 15 20 25 30 35 40 45

Number of participants

Figure 9. Participants’ ideas for a possible recycling solution

Figure 9 shows that a map with recycling points was the most frequent suggestion by the
participants. Using the map, participants want to find the nearest recycling points and un-
derstand what type of trash recycling facility accepts. The second recommendation by fre-
guency is to provide sorting instructions. Two participants also specified that they would like
to have sorting instructions as a step-by-step guide with pictures that will be easy to follow.
The courier services are the third popular idea. The participant mentioned that they would
like to order the waste collect from home, as they do not have time to go to the recycling
point. A few participants suggested a scanning feature so they could understand how to
sort the scanned package. Two participants recommended having an application that can
solve several needs at once (e.g., education materials and map with recycling points). Ad-
ditionally, participants would like to have tips on the general eco-friendly lifestyle. One par-
ticipant advised creating recycling quizzes to consolidate the knowledge gained from edu-

cational materials.
5.1.2 Market Research

In the following subchapter, the author discusses online products presented on the Russian
market that targets to facilitate the recycling procedure for Russian citizens. The author’s
market research aimed to find specific feature solutions of competitors that can be adapted
or improved. The feature solution criteria rely on the participants' ideas and blockers (Figure
8 & Figure 9).
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The author was not able to find similar applications presented on the Russian market.
Therefore, the author searched for services that have a digital presence on websites and
social networks. The author chose three online services based on survey participants' sug-
gestions and own findings in Subchapter 4.2. The online services are RecycleMap, Ecotaxi,
Artecospb.

RecycleMap

Image 1 demonstrates that the RecycleMap’s home page represents a map with locations
of the sorting facilities in the selected city. Each sorting facility has different colors depend-
ing on the type of recycling waste. The home page has a mobile version. All the features of
the platform relate to interaction with recycling points.
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Image 1. RecycleMap’s home page

The platform users can filter sorting facility by type of waste, such as cloth and plastic.
Moreover, the platform allows users to enter an address when they can later navigate the
selected recycling point from the given address. Additionally, the user is given detailed in-
formation about each sorting facility, such as open hours, contact details, and address.
Lastly, the platform allows the rating of the recycling facility. More information about Recy-
cleMap can be found in Subchapter 4.2.

Ecotaxi

The Ecotaxi service provides courier services to the recycling point. The service does not
have an official website and operates as a community in the social network VK. Image 2
shows the community page's content. The user can order a waste collect via messaging

functionality in the community or via WhatsApp messenger. Ordering of the waste collect is
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only possible two days in advance. Furthermore, users can find education materials in the

feed of the community. The service also accepts donations for future development.
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Image 2. Ecotaxi community in the social network (VK)
Artecospb

Artecospb is a mix of different services. Like Ecotaxi, the service does not have an official
website and has a digital presence in three social networks, such as Instagram, Telegram,
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and VK. Image 3 demonstrates the home page in one of the social networks. The Artecospb
allows users to order a waste collect via a phone number or messenger (Telegram). In
addition, the service sells the sorting bags via phone number and messenger (Telegram).
Lastly, the company provides a Google Form where users can request for installation of
containers for separate waste collection near their home. (@Artecospb 2020a; @Artecospb
2020b.)

artecospb 23

66 posts 3,308 followers 112 following

APT3KO CMb
Bei3Batb #aptakoTakcy ¢l 467-44-98
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Image 3. The official page of the Artecospb in one of the social channels (Instagram)

After competitor’'s research was done, the author divided the competitors into direct and
indirect competitors, as explained in Subchapter 2.2. Thus, the author came to the following

conclusions:

1. Recycle map is considered a direct competitor as the service has an independent

presence with the functionality that is also implemented in the application proto-

type.

2. Ecotaxi and Artecospb considered indirect competitors as the provided solutions

are presented in social networks and not as a standalone application.



39

5.2 Define Stage

During the Define stage, the author analyzed the collected information from the Emphasize
stage to find everyday needs and problems that participant face when they perform recy-
cling activity. In the following subchapters, the author examines the results from the user
survey and creates a user persona. Furthermore, the author identifies the advantages and

disadvantages of the investigated competitors.
5.2.1 Target Audience

Based on the user survey findings, the author created a user persona to specify the target
audience. The author outlined one target group based on age: people between 18 and 25
years old. Table 5 shows the common facts, behaviors, pain points, goals, and needs of the
target audience.

Tasks & Behaviors

1. Recycles only batteries and glass
2. Knows a little bit about recycling
3. Is very busy with studies & work

Goals & Needs

1. Wants to understand how every waste
item is sorted
2. Wants to know the recycling

guidelines

3. Wants to know tips to live a more eco-
friendly lifestyle
4. Wants to recycle with the least effort

Table 5. User persona

5.2.2 Competitor Analysis

The author used the competitor analysis matrix to reveal competitors’ strengths and weak-
nesses by their features and current performance. The competitor analysis matrix also helps
understand how the major competition is handling the overall user experience. Four com-
petitors were analyzed. The full competitor matrix can be found in Appendix 2. Based on
the competitor analysis matrix, the author gives overall feedback for each competitor.

RecycleMap
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The most significant feature of the RecycleMap is a map that provides the recycling points
over the selected city. An interface design is not intuitively understandable with poor navi-
gation. The loading time of the map can take more than 20 seconds that is considered long.
Moreover, the feature of navigating to the selected recycling point does not work. Overall,
the service gives a poor impression of an outdated website that is no longer supported.

Ecotaxi

Overall, Ecotaxi indicates a prospective courier service concept that can be in demand and
famous as many survey participants suggested the idea. However, the realization of the
service is imperfect. The Ecotaxi does not have a website and exists only in social networks.
No timeslots and available dates are presented, making it difficult for users to understand
when the service is available. The education materials are presented in the social network
feed, making it hard for users to look for a specific material, as there is no search function.

Artecospb

Artecosbp is the only competitor offering three different services simultaneously, such as
bag ordering, courier service, and request for container installation. Therefore, Artecosbp
attempts to minimize three blockers that prevent users from recycling. The main disad-
vantage is the absence of the official website. Thus, the users cannot track the bags' order
to see the progress of the request for container installation. Furthermore, like Ecotaxi the
education materials are presented in the feed of the social network (Instagram), making it

hard for users to look for a specific material, as there is no search function.
Summary

The Russian market seems to have an opportunity to develop online recycling applications.
As discussed, the current services lack the proper functionality that leads to a poor user
experience. According to Amy Butcher (2020, 206), user experience is one of the keys to

successful behavior change.
5.3 Ideate Stage

During the Ideate stage, the author defined the solution for the users' researched needs
and problems. For the creation of the possible solution, the author used Ability blockers +
Solutions Notes Grid described in Subchapter 3.2. This grid helps to analyze each ability
blocker's possible solutions based on the BCW framework and structure the ability blockers
in priority. Furthermore, the author brainstormed features that could help the user to main-

tain the behavior based on STD techniques defined in Subchapter 3.3.
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Ability Blockers

Table 6 demonstrates the Ability blockers + Solutions Notes Grid. In the “Evidence for Ex-
istence of the Blocker” column, the author listed participants’ ideas and blockers repre-
sented in Figures 8 and 9. Moreover, the author used color-coding, where the red color
represents the blocker, and the green color represents possible facilitating ideas. The ability
blockers are ordered by implementation priority based on the total score. In case the total
scores for several ability blockers were equal, the author referred to the conducted survey

and gave more priority to the blocker, which was reported more often by respondents.

# COM-B Category Evid for Exi of Bloc} P I Impact Brand Congruence Total Score Intervention FunctiiSolution Feature
1) Lack of knowledge of the
recyling points (57 participants)
Map with recycling
1 Psychological Capability 3 3 3 9 Enablement points

1) Lack of knowledge of the

s (37 answers)

sorting guide

Recycling guide and
possibility to complete
2 Psychological Capability 3 3 3 9 Training quiz after
Photo-scan that will
automatically tell the
type of packaging and
3 Psychological Capability 3 2 3 8 Enablement how to sort it
1) Lack of time to visit the
recycling facility (7 participants)
2) Lack of transport to go to the
recycling facility (6 participants)

4 Physical opportunity 2 2 3 8 Enablement Order a collect
Lack of the motivation to do the
recycling (3 participants)
Lack of the convenient service
for recycling (15 participants)

5 Autonomous motivation 1 2 3 6 Enablement Provide a multi-service
Provide list of shops
where user can buy
containers or allow
users to buy

Lack of sorting containers at containers in the

6 Physical opportunity home (4 participants) 2 2 2 6 it 1 itself

Table 6. Ability blockers + Solutions Notes Grid

Table 6 shows that most participants’ blockers relate to knowledge gasps (psychological
capability) and the participant's environment (physical opportunity). Additionally, one
blocker refers to the unpleasant experience of using the existing services (autonomous mo-

tivation).

Based on the BCW Framework, the author chose the intervention function for each ability
blocker. The solution feature criteria were relied on the survey’s participants’ ideas and
conducted competitor analysis matrix. In most cases, the author’s solution features refer to

enablement by providing features that facilitate recycling activity.
Motivational Factors for Behavior Change

The author expanded the functionality of the features described in Table 6 by applying strat-
egies based on the STD theory. Table 7 shows all the strategies the author brainstormed

for a possible solution.



Basic Strategy type  Solution Features

physiological

need

Autonomy Choice Choosing how to deliver sorted items to the
recycling point:
1) Ordering a collect
2) Navigating to nearest recycling point
using map

Autonomy Choice Choosing the way to undertstand how the
waste item is sorted:
1) Recycling guide and possibility to
complete quiz after
2) Photo-scan that will automatically tell the
type of packaging and how to sort it

Competence Immediate Showing the results of the quiz completion

feedback
Competence Normative Showing the user's performance of quizzes
feedback results comparing to others

Competence Competence Showing the user's performance of waste
collect orders over time

Competence Competence Showing the user's performance of quizzes

Relatedness

Relatedness

Social support

Social support

results over time

Sharing the result of quiz completion

Having a community of friends that recycle
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Table 7. The solution features based on STD strategies

5.4 Prototype Stage

After the solution features were identified in the previous subchapter, it is time to develop
the research's anticipated outcome —the application prototype. The author used high-fidelity
prototyping to achieve the objective of this thesis. The author profoundly explored listed
features in a fully interactive and visually complete experience. However, some other ele-
ments and areas, which are not related to solution features, but are presented in the proto-

type screens, exemplify lower fidelity. Such elements are either entirely locked out or static.

The prototype was designed using the Figma design tool. The content used in the prototype
is fictional. The images and their sources presented in the prototype can be found in Ap-
pendix 3.

One purpose of the application prototype is to solve six ability blockers defined in Table 6.
The ability blockers refer to psychological capability, physical opportunity, and autonomous
motivation. The author decided to create multi-service to minimize determined barriers. Be-
sides, using the multi-service allows the target audience to recycle with the least effort. In

the following subchapter, the author presents four services in one application, which are
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e map service

e educational service

e scanning service

e waste collect service.

Image 4 shows that each of the services has its menu option. The author also creates a
section for storing a user profile. Furthermore, the author applied STD techniques to help
users sustain recycling activity. In this subchapter, a visual representation of the techniques
is discussed.

®

o 9 5] =

T T I T T

Education Map Scanning Waste collect

. . . . User profile
service service service service

Image 4. Menu options with explanation

Map Service

According to Table 6, the lack of knowledge is the most frequent ability blocker. To enable
users to find recycling points, the author created a map service. The inspiration for the ser-
vice was the RecycleMap competitor. The author created six prototype screens, as shown
in Image 5. The author tries to create a user-friendly map where the user can find recycling

points. By using this map service, the following features are available for the users:
1. The user can locate him/herself on the map.

2. The user can select the recycling point. After the user has chosen it, the selected
location becomes green, and a quick overview of the recycling point appears. The
quick overview represents the recycling facility's name, what type of waste the facil-

ity accepts, and how far the facility is from the user’s location.
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3. The user sees detailed information about the recycling facility, such as open hours,
address, and general info, by tapping on the quick overview.

4. The user can navigate to the chosen recycling facility using the blue button. After
the user has clicked the blue navigation button, the application shows the route to

the facility and instructions on reaching it. The user can cancel the action if needed.

5. The user can find a specific recycling point by name, address, type of recycled waste
using the search bar.

6. The user can filter the recycling points by collected waste type.

1
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Image 5. Map service



Educational Service

The educational service aims to reduce the ability blocker related to lack of knowledge by
providing training. The educational service provides guidelines and exercises in various
subjects, such as eco-lifestyle living and recycling instructions. In addition, the service con-

tains information about existing organizations that provide recycling events and offer utilities

(containers, eco-friendly products).

The educational service is visualized via the content blog and quiz sections. Firstly, the
content blog is explained. Image 6 shows four screens of the content blog. By using the

content blog, the following features are available for the users:

1. The user can find educational material by typing the topic name in the search bar.

2. The user can use filters for educational materials.

3. Each material is tagged depending on the content it represents. The tags can indi-

cate the type of the content (tips or instructions), the type of waste the content de-

scribes, and specify whether it contains a quiz.

4. The user can save the educational material by clicking the heart on the content sec-

tion. After the user has saved the recycling material, the material is available by

using the filter function.

5. After the user has read the material, the user can choose to complete the recycling

quiz or game.
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Image 6. Content blog



46

The quiz section has two types of quizzes: multi-choice and game-based. Image 7 demon-
strates the quiz section types. A multi-choice quiz allows users to answer the question
based on the content they have read. The game-based quiz allows user to play a game
where users need to guess by the image of the item to which bin the item belongs.
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Image 7. Multi-choice quiz and game-based quiz

Scanning Service

Another service that the author created is barcode scanning. The author utilizes the idea
suggested by participants in the survey. The indication of the service is to ease the process
of sorting the packaging. Scanning service allows users to understand quickly which type
of waste the packaging belongs. Image 8 shows the screens that were created to visualize

the solution. By using the scan service, the following actions are available for the users:

1. The user can find the packaging by the name. The user can also filter the packaging
by favorite items.

2. The user can scan the barcode of the packaging. The user can cancel the action if

needed.

3. By scanning the barcode, the user can see to which recycle bin the scanned
package belongs. Furthermore, the application also shows the recycling symbol for

common knowledge.

4. The user can save the packaging to the favorite section by clicking the button with
the heart icon.
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5. The user can click on how to recycle button to see the plastic's education topic.

941

Find your package

SCAN BARCODE

Image 8. Scanning service
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The last service is the waste collect service. The service's objective is to provide a list of

the courier companies available to pick up the bags of the collected waste from the user’'s

home. The author believes that the current solution can be applied in cooperation with com-

petitors Ecotaxi and Artecospb. Image 9 shows six screens of the waste collect service. By

using the waste collect service, the following actions are available for the users:

1. The user can see the available courier services.

2. The user can filter the courier by the waste it collect.

3. The user can see the detailed information of the chosen courier

4. The user can order the waste collect to the specified address.

5. The user can choose the exact date and available time slot of courier arrival.
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With ability blockers, the author provides features based on the STD strategies described

in Table 7. The author supports the motivation for behavior change by fulfilling three psy-

chological needs and designing the following product element
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Autonomy

To deliver autonomy, the product should have a provision of the ultimate choice. The users
should feel like they have control over choice. The author decided that the best possible
idea is to provide a multi-service. Thus, users could choose several ways that they can

solve their requests:

e If users need to dispose of the waste, they can choose between ordering a waste
collect (waste collect service) or using the map to find the nearest recycling point

(map service).

¢ If users need to understand how to waste item is sorted, they can choose between

scanning service or educational service.
Competence

To provide competence, users should have the possibility to see how they make progress.

Therefore, the author created three types of feedback for users to see their performance.

Image 10 represents the feedbacks on the current quiz completion. Firstly, the quiz page
has a question number and a progress bar that shows how much is left to complete the
quiz. If the user has answered correctly, the quiz page indicates the successful answer. If
the user chooses the wrong answer, the quiz page designates the wrong answer and suc-
cessful answer. Lastly, after the user has answered all questions, the quiz shows the result
of completing the current quiz. All described elements were implemented to support an im-
mediate feedback strategy to provide competence.

Results

@ 7correct ) Oincorrect

Earned

©0.25¢ O5s

What plastic is NOT What plastic is NOT What plastic is NOT
recycable? recycable? recycable?

PP PP You earned a badge!

PET PET

©

3rd strike!
It your third quizz without mistakes!

e f exz=re

‘Share your results with friends!
All about plastic quiz All about plastic quiz All about plastic quiz

] B R

Close

Image 10. Immediate feedback of the quiz answers and result
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The author designed badge rewards to provide feedback about user’s performance over
time. Thus, the author used a cumulative feedback strategy to provide competence. The
user gets a badge for every third ordered waste collect or for every third quiz completed
without mistakes in a row. Image 11 demonstrates the screens that are shown to the user

after successful third quiz completion and successful third order of the waste collect.

Congratulations! Results

You have ordered the waste collect on
Mon 27th Novmber at 9:30.
We will send you a reminder the day
before just in case.

Earned

©025¢ O5

Credits Paints

@ 7correct € O incorrect

Earned

©025¢ O5

Credits Points

You earned a badge!

You earned a badge!

3rd strike!
It your third quizz without mistakes!

GO BACKTO t21

3rd collect!
This badge and 5 points are for your effort!

GOTIT

Make changes to collect details

Share your results with friends!

Close

Image 11. Badge for a third ordered waste collect and badge for a third completed quiz

Furthermore, the earned badges are stored in the user profile. Image 12 shows the user
profile section with an overview of collected badges. Besides, the user can click on the
badge number to navigate to the Badge section. In the Badge section, the user can see
earned badges with detailed descriptions and unearned badges that users can get by com-
pleting specific actions defined in the badge description.



My profile

Alexandra Skolkova

0 0.50€ o1 70
Credits Badges Scores

2\ My friends

Contact information

B Payment

#3  Settings

9 o

1
(O]

Currently you have one badge

o1

3rd strike in a row
You have completed 3 quizzes
without mistakes in a row

+5¢
N e o
N o

Image 12. User profile section and Badge section
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Moreover, the author created the leader board based on the earned scores across the us-

er's connections on the platform. The leadership board is available by clicking the number

of scores on the user profile section (Image 12). The user gets five scores for every badge

he/she earns. Besides scores, the user also gets credits that he/she can use for paying a

waste collect. Images 13 demonstrates a leadership board. The leadership board refers to

normative feedback to deliver competence.
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Dmitrii

Andrey

Image 13. Leadership board
Relatedness

To convey relatedness, users should feel that they are part of the community. Thus, the
author designed features to sustain social support. As shown in Image 14, the users can
invite their friends who already joined the application. Besides, users can ask to join con-
tacts to register for the application.

. Contact list

My profile Leacl

Add or invite your contacts

Dmitii
Alexandra Skolkova 12, Invite friends . +7021111MM
© 050€ W 70 N
Cradits Bl s mitrii =
- s R (@
2\ My friends . "
Y Friends list . Dmitri
+792111M11111
[=T Contact information
Dmitrii [ 20 ]
. Dmitrii & Add
B Payment
Q- @
. Dmitrii = Ada
88 Settings
. Dt Dmitrii
. +792111IM

Dritei Dmitri
o [€ T

Image 14. Community features
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Furthermore, the author created another feature that will allow users to share their earned
badges. Images 15 represents the design of the sharing function.

Results

@ 7correct €3 0incorrect

Earned

©0.25¢ ©

Credits Points

You earned a badge!

3rd strike!
It your third quizz without mistakes!

0000

Share your results with friends! Twitter VK Facebook Telegram

Close

Image 15. Sharing results feature

5.5 Test Stage

During the Test stage, the author evaluated whether the designed solution simplified the
recycling behavior for citizens living in Saint Petersburg. The author used the interview
method for testing. The interview questions consist mostly of open-ended questions. A qual-
itative research method was applied to collect and analyze answers to such open-ended
questions. In this subchapter, the author sums up the results of the interview. The author
does not list every answer provided by participants but provides a summary of the results.
Interview questions can be found in Appendix 4.

The author used a video tool Google Meet to conduct five video interviews. All interview
respondents live in Saint Petersburg and are between 20-23 years old, matching the target
audience description. Four of the participants are female, and one of the participants is
male. During each video interview, the author presented an interactive prototype and ex-
plained all the features and actions. After that, the author shared the prototype's link to let
the interview participant interact with the prototype him/herself.
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At the beginning of each interview, the author asked whether the participants recycle. One
participant replied that she recycles only the items that she knows how to recycle, such as
batteries and glass. Four participants replied negatively. They explained that they do not
perform the recycling activity due to the lack of proper infrastructure and knowledge. Be-
sides, none of the participants is aware of online recycling services presented in the Russian

market.

Additionally, the participants were asked to assess the prototype. The visual design ap-
pealed to everyone. All of the participants mentioned that they liked the idea of multi-service,
as having them all in one place is much more convenient than using separate services.
Three of the participants were attracted by the idea of the quiz and competition among their
acquaintances. Moreover, four participants stated that the prototype looks innovative and
promising. If the community in Russia supports it, it might quickly become the first step
toward a better ecological situation.

None of the participants said that the prototype has unnecessary features. However, several
suggestions were made to take into consideration. One participant recommended having
an opportunity to use credits from the application for potential parther companies' services,
such as bonuses at sustainable shops or restaurants. In addition, another participant sug-
gested having integration with recycling points to track the amounts of waste sent for recy-
cling. Therefore, later the application could present infographics about the impact of an in-
dividual’s recycling on the environment. This feature is a perspective strategy of cumulative
feedback to fulfill competence. Another suggestion was to be able to buy containers and
waste bags directly in the application. Lastly, one of the participants recommended having
an opportunity to share the educational content with social media that could support appli-

cation engagement and user-relatedness.

Further, the author asked the participants whether they would use the application once re-
leased in the market. All of the participants replied positively. Moreover, three of the partic-

ipants would recommend the application to the people they know.

Based on the interview results, the application prototype proves to be a possible practical
solution to improve Russia's recycling situation. However, interviews can only give pre-
sumptive opinions and not real facts. Therefore, the application should be finalized and
released for the beta-testing to see its actual effect on the behavior change that can be a

subsequent study.
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6 Conclusion

This chapter is the conclusive part of the thesis. Firstly, the chapter provides the answers
to the research questions determined in Chapter 1. Secondly, the reliability and validity of

the research are specified. Finally, the chapter covers suggestions for further research.
6.1 Answers to the Research Questions

The study's objective was to discover how Russia's recycling situation can be improved by
influencing the community through recycling mobile service. Below the author states the

answers to the research questions.
Firstly, the sub-questions with the answers are provided:
What are the tools to change the behavior?

Many factors can drive the behavior of individuals. Due to behavior change design, empiri-
cal evidence of the theories and frameworks exists to prove the strategic approach of
achieving the behavior change. Behavior change design offers a wide range of tools to
initiate the behavior. In the current research, the BCW framework and STD strategies
demonstrate the effectiveness of applying such tools. The tools help create evidence-based
data and find proper solutions to influence the desired behavior.

What are the main steps of the digital product design?

The standard product design process includes the following sequence of steps: analyzing
the context and defining the problem, generating and designing possible ideas, implement-

ing the product solution's design, and testing it.
What is the current recycling situation in Russia?

Currently, only 6% of the waste was recycled in 2019. Based on the research findings, the
reason may be that Russia lacks the public infrastructure to provide convenient recycling.

Furthermore, citizens of Russia may not be educated enough to start recycling.

Even though the Russian government has only begun to create laws and projects to provide
public infrastructure for recycling, Russian citizens can start recycling. Many private and
volunteering organizations accept the waste for processing. Furthermore, several online
services exist that try to make recycling convenient for its citizens. However, based on the
research survey, online services are recommended to reconsider implementing their solu-

tions, as many survey participants find them challenging to use.
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What are the features of the digital solution required to help the user ease the recy-

cling process?

According to research discoveries, the Russian community faces many barriers that can be
solved with online service. Furthermore, STD strategies can be applied to encourage recy-
cling behavior. Hence, the following features can be suggested based on the research find-

ings:
e providing educational materials
¢ implementing the test of knowledge, for instance, quizzes
e creating convenient navigation to recycling points
¢ allowing ordering of the waste collect

e providing the barcode scanning to decode the information about the item for further
sorting

e generating feedbacks in the forms of rewards for continuous recycling and learning
e creating a community
¢ allowing to share the results of the test of knowledge

e offering a competition

generating infographics about the impact of an individual’s recycling on the environ-

ment.

How to design a digital solution that will motivate the community in Russia to start

recycling?

To influence people to start recycling, it is essential to understand the community’s barriers
and needs. By comprehending the community’s perspective, the designers might be able
to create the product that matters to the people of that community. Furthermore, the design-
ers might generate a motivational factor by applying behavioral science theories and frame-
works into solution implementation. Finally, it is crucial to test the solution with part of that
community to analyze whether the created solution has a significant influence on people. If
not, the designers should continue researching people’s needs and barriers until seeing the

actual change in people’s behavior.
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6.2 Reliability and Validity

The thesis used secondary and primary data sources. Secondary sources were books, ar-
ticles, reports, blogs of industry experts, previous research, and verified websites. Primary
data was collected by creating the user survey, market research, and video interviews. Re-
liable methods of data analysis have been applied to examine results. Key findings based
on these data gave answers to the research question and sub-questions, and the objectives

of the research were fulfilled. Thus, the research can be considered valid.
6.3 Suggestions for Future Research

Based on the interview result, the next iteration of the prototype could be designed to con-
tinue current research. Moreover, further research could be conducted with a larger number
of participants from other cities to ensure more in-depth new insights into the topic. Besides,
the prototype can be developed and released to study the actual effect on recycling behav-
ior. Finally, user interface and user experience design standard practices deserve to have

distinct research to improve users' engagement and overall user experience.
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Appendix 1. Online Survey
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Appendix 2. Competitor Analysis Matrix

terface design is not intui-
tively understandable with
poor navigation. The loading
time of the map can take
more than 20 seconds that is
considered long. Moreover,
the feature of navigating to
the selected recycling point
does not work. Overall, the
service gives a poor impres-
sion of an outdated website

that is no longer supported.

Features:

1) Allows filtering by type of
the trash (cloth, plastic etc.)
2) Offers navigation to the se-
lected recycling point.
2) Gives detailed information
about sorting facility such as
open hours, contact details,
address

3) Allows to rate the recycling

facility

Competitor | Url Features/ Comments Screenshots/Links

Recyclemap | https://re- The most significant feature

(direct com- | cy- of Recycle Map is a map that

petitor) clemap.ru provides the recycling points 1_,‘"“ ] °v °—|i
over the selected city. An in- o ° :M :



https://recyclemap.ru/
https://recyclemap.ru/
https://recyclemap.ru/

Ecotaxi indi-
rect com-

petitor)

https://vk.c
om/ecotax-

ispb

Overall, the Ecotaxi indicates
a perspective concept of cou-

rier services that can be in de-

Donations:
https://vk.com/app5727453_-
169028047 ?ref=group_menu

mand and popular according
to survey’s result. However,
the realization of the service is
imperfect. The Ecotaxi does
not have its website and ex-
ists only on two social net-
works such as Instagram and
VK. No timeslots and available
dates are presented, making
it difficult for users to under-
stand when the service is
available. The education ma-
terials are presented in the
feed of the social network,
making it hard for users to
look for a specific material, as
there is no search function.
Features:

1) Order a collect via mes-
sages function in the commu-
nity

2) Donation feature for the fu-
ture development of the or-

ganizations

Artecospb https://ww | Artecosbp is the only compet- | 1) Link for container installation:

(indirect w.insta- itor offering three different | https://docs.google.com/forms/

competitor) | gram.com/a | services simultaneously, such | d/e/1FAIpQLSdpcYxf38UciplXE-

rteco-

spb/?hl=en

as bag ordering, courier ser- | WrTopDv71gwAM3zt6xJCHh3s8k

vice, and container installa- | C-pj_g/viewform

tion requests. Therefore, | 2) Link for waste collect order in




Arecosbp attempts to mini-
mize three blockers that pre-
vent users from recycling. The
main disadvantage is the ab-
sence of the official website.
Thus, the users cannot track
the bags' order to see the pro-
gress of the request for con-
tainer installation. Further-
more, like Eco-taxi the educa-
tion materials are presented
in the feed of the social net-
work (Instagram), making it
hard for users to look for a
specific material, as there is
no search function.
Features:

1) Waste collect via the phone
number

2) Order of the waste bags
3) Request for container in-

stallation

Telegram messenger:

https://teleg.run/artecotaxi_bot
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Appendix 4. Interview Questions
1. Do you do recycling?
2. Are you aware of any recycling online services?
3. What do you like about the prototype?
4. What do you dislike about the prototype?

5. In case you know any recycling service, do you think that this service is easier to
use comparing to other that you know of?

6. What can be improved? What features are missing?
7. Does anything seem out of place or unnecessary?
8. How likely or unlikely would you use this product once it is finished?

9. If such product appears on the market, would you use the product?



