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Abstract. The end-of-life tyre recycling industry in Latvia faces significant issues on a national level and on a
micro business level. The aim of the research is the clarification of opportunities for new circular business
models within the tyre recycling industry in Latvia. The main research methods are literature review, semi-
structured in-depth interviews, case studies, content analyses, and quantitative statistical analyses, qualitative and
descriptive analyses, allowing providing integrative interdisciplinary assessment. In addition, design-thinking
methods contributed to conclusions on future opportunities of new tyre recycling business models. The research
shows that the system is insufficiently supervised, and it does not facilitate the development of new
environmentally friendly technologies and circular business models. A large share of tyres ends up in waste
landfills, are incinerated or illegally stored, whereas only a small number of them are recycled. The traditional
tyre incineration methods are ineffective and create adverse effects on the environment. Tyre recycling
companies in Latvia are not active in adoption of new technologies and business models. This justifies the
topicality of the research problem. The research results reveal that globally new opportunities are being actively
explored on how to produce higher added value products from materials obtained in the tyre recycling process.
In Latvia, it is possible to develop new financially viable circular business models in tyre recycling industry, for
instance, by producing tyre-derived aggregates for construction materials or pavement subbases. Besides the
need for dynamic innovation capabilities of entrepreneurs, development of new business models in tyre recycling
requires collaboration among various stakeholders. In addition, the government has a significant role in
implementing the Green Public Procurement for the industries utilizing products gained as a result of tyre
recycling.
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Introduction

Although the tyre recycling in some extent is not so environmentally friendly process, it possesses
less danger to the environment than storing these tyres in specifically designated areas or waste
landfills, or even worst, illegally leaving them in the woods or elsewhere in nature. These issues now
are important within the discourse of the circular economy (CE). In the last 5 to 10 years, the idea of
the CE has been important within the agenda of European tyre manufacturers seeking and promoting
innovative and sustainable solutions that ensure longer use of tyres and proper EOL waste recycling at
the highest possible value and with less emission [1]. In addition, the European Commission with the
European Green Deal highlights the increased importance of the recycling of EOL tyres [2].

The issues of tyre recycling in Latvia are now becoming more important for a number of reasons.
There are very large stocks of end-of-life (EOL) tyres in Latvia. They are often stored in illegal
storage facilities and accidentally burned. The tyre consumption continues to grow [3], but the number
of recycled EOL tyres is not sufficient. According to last available statistical data, in 2017 in Latvia,
just 38 % of EOL tyres were recycled and 21 % treated as the material for heating [4].

The CE conceives the business models that optimise resource flows and ensure closed-loop
supply chains currently known as circular business models [5-7]. Although in previous decades
recycling technologies have been applied and studied in various industries mainly from technical,
mechanical or chemical perspectives [8-10], currently it is considered as one of the types of circular
business models (CBMs) from the perspective of business model innovations in companies.

The aim of this research is the clarification of opportunities for new circular business models
within the tyre recycling industry in Latvia. The research was performed in the following steps: 1)
exploration of theoretical concepts, definitions and interpretations regarding the tyre recycling,
circular business models and related terms; 2) conceptualisation and analyses of the existing tyre
recycling situation in Latvia; 3) analyses of tyre recycling business models in Latvia; 4) descriptive
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analyses of opportunities for the development of new circular business models within tyre recycling
industry.

Materials and methods

The main research methods are based on the integrative interdisciplinary approach (Fig. 1)
combining literature review, the content and qualitative analysis, semi-structured in-depth interviews,
case studies, quantitative statistical analyses and descriptive analyses. Forecast for tyre-recycling
volumes were made, using the expert method and supplementing it with the time-series method. The
expert method is based on the analysis of changes in the number of sold in the market and recycled
EOL tyres and the projected direction of development of this ratio according to expert estimates. The
time-series method is based on processing and analysis of statistical data of dynamics of changes in
the number of tyres, using mathematical and statistical forecasting functions, selecting the most likely
option, making the necessary adjustments according to the most credible scenario selected in the
expert method. In addition, design-thinking methods contributed to conclusions on future
opportunities of new tyre recycling business models. For the literature review, qualitative and content
analyses of different secondary and primary literature sources are used, in particular, theoretical
literature and academic publications, policy planning documents and other field professional
information.
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Fig. 1. Research conceptual approach and methods, source: created by the authors
adapting from Geissdoerfer and co-workers [11]

For the case studies, we observed companies operating in the tyre recycling field in Latvia. In
2019, 8 companies are registered in this field with the permits to operate in the tyre-recycling field
[12]. For further case studies of business models, 3 tyre recycling companies were selected: E-
DAUGAVA Itd.; VVV RECYCLING Itd.; R-TECHNOLOGY Itd. These companies actually operate
in this field and have introduced new tyre recycling technologies [13]. The company ECO Baltia Vide
Ltd. engaged in tyre recycling in the second half of 2019, so it was not included in the analysis of this
study, as it is in the initiation stage within this business. However, we expect that ECO Baltia Vide
Ltd. will continue to be an important player in the industry with significant competitive advantages in
forthcoming years.

E-DAUGAVA ltd. has been operating in the industry since 2013 and is one of the oldest EOL tyre
recycling companies in Latvia. The business model of E-DAUGAVA 1ltd. is focused on the tyre
pyrolysis for fuel production. Full capacity of production of this company is 4500 t tyres [12; 13]. In
its value proposition nor in the branding strategy, this company does not emphasize the sustainable
development and environmental values. This company has established strong cooperation network
with EOL tyre collection and management companies, but due to high accumulation of EOL tyre
stocks, it has stopped accepting them.

VVV RECYCLING Itd. is currently one of the largest EOL tyre recycling companies in Latvia.
The company uses mechanical tyre recycling for manufacturing rubber pellets of various fractions.
Main revenue is generated from the sales of rubber pallets. Occasionally, it sells rubber mats in rather
minor amount. This company also ensures the collection of EOL tyres, but these revenues are not
substantial and just improve the efficiency of recycling costs. The company has an EOL tyre recycling
capacity of 6000 tonnes per year, but currently it uses around 1000 tonnes [12; 13]. This company uses
not only automobile, but also truck tyres. In the value proposition of this company the functionality of
rubber pellets is stressed: for the manufacturing of tiles, surfacing rollers, seamless coating of
playgrounds and sports fields, filler for sports equipment, asphaltic concrete modifiers, technical
rubber products, car tyres, anti-corrosion mastic. In addition, their branding strategy emphasizes the
values of sustainable development — closed loop for EOL tyre recycling. Main customers are
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manufacturers of rubber tiles and other related products in Latvia, Finland and Estonia. The
collaboration network is formed by tyre suppliers form Latvia and Estonia.

R-TECHNOLOGY Itd. is the youngest one among the analysed companies, as it started tyre
recycling in 2018. Full capacity of production of this company is 6000 t tyres [12]. This company has
implemented CBM with the greatest perspective compared to other tyre recycling companies. This is
also evidenced by the financial performance of this company in recent years [13]. The company
recycles EOL tyres for its own use. Further, on, from the obtained pellets rubber mats, rubber tiles and
other rubber coatings are produced. The company has diversified the value proposition for various
functionalities and various customer segments forming main revenue streams: 1) for home: terraces,
verandas, balconies, outbuildings, garages, animal shelters, greenhouses, etc; 2) for sports: fitness
facilities, outdoor fitness and sports grounds; 3) for children’s playgrounds both indoors and outdoors.
The value proposition has a particular emphasis on sustainability and environmental values: “Gentle
for human, friendly for nature” [14]. Tyre suppliers and the Latvian Tyre Management Association
form collaboration networks. Main customer segments are reached through DIY or construction retail
chain stores in Latvia, Estonia and Lithuania.

As the good practice or benchmark of the tyre recycling CBMs we analysed the business model of
the company Gelpro [15], which is the leading manufacturer of EOL tyre rubber products in the Czech
Republic and successfully has adopted most of elements of CBMs.

Results and discussion
Theoretical concepts, definitions and interpretations

There are three types of recycling CBMs specified (Fig. 2). Down-cycling which allows
utilisation of a waste or leftovers from the production providing materials with a lower value and
quality, and up-cycling that is more challenging, but ensures manufacturing of products with higher
value, quality and better functionality [4; 5].

Recycling of tyres

Product
characteristics
Product * Tyres as the heating *  Tyre rubber chips Transport, construction, exterior: Other products:
examples material * Rubber shreds « Ballast mat for high-speed trains * Artificial lawn materials
*  Thermolysis oil ¢ Rubber powder * Damping plates on the railway and turf
e Tyre bales for * Noise isolating barriers and walls +  Car mud flaps and car
noise abatement * Cement composite, elastic rubber blocks mats
wall and bricks ¢ Anti-slip pads and covers
«  Culverts from * Composite panels and oriented strand *  Tyre derived fuel
truck tyres board *  Animal mats
* Roadway (asphalt) material * Carpet backing material
Rubber-cast iron coating in wastewater « Inferior shoes bottom and
infrastructure heels
* Floor material: tiles and plates * Bullet absorbing panels
Athletic, golf-course, tennis and «  Shootblock rubber blocks
playground surfaces for military workouts

Fig. 2. Types of recycling, product characteristics and examples

Yet, many companies do not recognise the benefits provided by the circular business models and
do not consider the waste as a useful resource, as often it requires large operating costs for
development of innovative products or investments for adoption of new technologies. In addition, the
dynamic capability of the entrepreneurs is significantly necessary to engage in and deal with the
innovation process.

EOL tyres are a fairly inert and hard to recycle material that is not self-biodegradable and contains
substances that cause pollution and pose a threat to the environment. Therefore, their recycling is
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necessary in order to convert the discarded EOL tyres into reusable raw materials or energy sources
[16]. Companies must have a specific permit for the polluting business operations in order to carry out
the tyre recycling process. Researchers [17] state that EOL tyres are one of the toughest, but
outstandingly valuable polymeric waste, which may ensure from 1 ton of EOL tyres approximately
700 kg of rubber. This can further be manufactured into fuel products, rubber coverings, construction
and other materials.

The tyre is a complex, multi-component engineering structure with several structural key
elements. The tyres contain about 30 different materials, including rubber, silica, metal, textiles and
other. The amount of particular materials contained varies depending on the type of tyre [18; 19].
There are different types of tyres (Fig. 3).

T i, For two-wheeled motor

vehicles
For industrial vehicles For large agricultural
machinery (harvesters,
For light weight trucks

w For construction tractors etc.)
For small trucks

vehicles
For special low-
——— For trucks and buses pressure motorcycle

\
\
S~ Most comonly used for
recycling business models

Fig. 3. Types of tyres, source: created by the authors based on [18; 20]
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Due to the different composition of tyres, there are different ways of recycling them and therefore
some types of tyres are more preferred than others. The most commonly used methods are pyrolysis,
pelletizing and recycling of tyres into rubber chips. Tyre pyrolysis is a thermal degradation treatment
method for rubber products, including, worn tyres. During pyrolysis, tyres are recycled at high
temperatures, ultimately resulting in production of metal cords, carbon dust powders, and proline oil,
which is used in fuel production [17; 21].

Pelletizing of tyres includes shredding, granulating and atomizer. Shredding is the process of
separating wire and meshes from a tyre and splitting them into pieces. The process takes place in a
machine where the tyres are separated from the metal wires. Shredders of this machine are typically
designed for a wide range of applications and can be utilised for recycling of other types of waste,
such as pieces of plastic, pipes, films, textiles, cables, paper, wood and other organic materials.
Granulating is used during the next step of the recycling process, where large pieces of tyre waste are
cut into large granules, following the atomiser when the tyre pellet is processed into a fine rubber
powder. Plastics, food, chemical and pharmaceutical waste can also be pulverized using similar
technology [3; 22].

Chip recycling is used to shred and chip both passenger and truck tyres. Special knife blades are
used in the process to cut the tyre into fine irregular pieces [17]. Compared to pyrolysis, mechanical
recycling is a solution that offers wider possibilities for further recycling of tyres, as the obtained raw
materials can be used to make products with higher benefit. In order to have positive impacts on the
sustainable development by innovative environment protection technologies, they should be adopted
and commercialised by entrepreneurs [23], requiring dynamic managerial capabilities to seek for and
develop new CBMs [24].

The recycling is one of the types of CBMs, which is focused on the treatment of EOL products
and in such extending the resource value [25; 26]. Previously, researchers [25; 27; 28] have explained
that CBMs are characterized by 3 essential elements (Fig.4): circular value creation, circular value
proposition and circular value capturing. When describing CBM and its innovation potential,
researchers [29-32] frequently mention the importance of network and multi-stakeholder collaboration
within the circular value chain. Therefore, we have identified the circular network as the fourth
essential CBM element and we will use these four elements to characterize tyre-recycling CBMs.
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Fig. 4. Elements of circular business models

Adoption of new business models or business model innovations require changes in elements of
existing business models, which may cover: 1) new ways of creating value, for instance by adopting
new production technologies, 2) acquiring new customer segments, introducing new products or
finding new solutions for customer needs in order to ensure new value proposition, and 3) introducing
new revenue streams in order to increase profits and thus capturing the value [25; 33].

Tyre recycling situation in Latvia

The roadmap (Fig. 6) shows the main economic cycles of tyres, recycling CBMs and key
stakeholders in Latvia. The analyses of existing situation and consumer behaviour patterns in Latvia
indicate signs of mostly dominant linear economy business models with mass production,
consumption and waste generation of tyres in the 1% economic cycle. While the 2™ economic cycle
with recycling business models bears the secondary role.

———————————————————————— L i B R N e s
15t economic cycle of tyres on the market : 2nd economic cycle with recycling circular business models

I , Renewed tyre for REUSE ®
New & used tyre Waste collection &
selling company

management

EOL tyre for pyrolysis

New/ used Car dealer/ selling Consumers |
tyre or car import company purchase cars/tyres i
Car dismantling
company

Rubber CHIPS for heating
Tyre recycling in cement factory
company

|
Traditionally used
business models

Rubber CHIPS as fill
material

Rubber POWDER or
) SHREDS

Manufacturing of products
with higher value added
CIRCULAR BUSINESS
MODELS

Fig. 5. Roadmap of tyre recycling towards new circular business models in Latvia

Latvia lacks environmentally driven and responsible waste recycling companies and this sector
has tight entry barriers for companies willing to launch new recycling CBMs. Yet, an outstanding
question remains regarding the collected and untreated number of tyres that increases annually.
Although the proportion of recycled tyres increases gradually (Fig. 6), it is still significantly low
comparing to other EU countries, ranking Latvia in the last place (Fig. 7).

In 2016, the State Environment Service (SES) suspended the tire-recycling permit of Riepu bloki
Itd., one of former tyre recycling companies, which illegally had stored more than 1,000 tons of EOL
tires instead of the 30 tons allowed and did not ensure the EOL tyre recycling in accordance with the
requirements of regulatory enactments. The penalty fee of 12.9 million euros was imposed, which led
Riepu bloki Itd. to the bankruptcy procedure [12]. This is the main reason of decrease in the number of
recycled EOL tyres in 2016. Furthermore, this highlights the issue of the shadow economy presence
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within this sector that results in the illegal storage of EOL tyres and major fire accidents in tyre storage
facilities.

EOL tyre recycling system in Latvia is not methodologically standardized from the government
institutions. The supervisory and regulatory framework in Latvia should be improved regarding the
tyre collection and waste management in order to encourage tyre waste management companies for
proper collection of EOL tyres and reducing the shadow economy part within this sector. Otherwise,
existing tyre recycling companies will have to import EOL tyres to ensure full production capacity.

The statistical data about the tyres sold and recycled is investigated occasionally and
retrospectively. The lack of regular such statistical and monitoring data creates difficulties in
developing appropriate policies and support mechanisms for introduction of new environment friendly
recycling technologies and CBM. In Latvia, the number of recycled EOL tyres is still comparatively
low, especially upcycling component manufacturing products with higher value added.

20000 Sweden 100%
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18000 Slovenia 100%
Romania 100%
16000 Netherlands 100%
2 14000 Malta 100%,
£ Lithuania 100%
L 12000 Italy 100%,
2 Ireland 100%
2 10000 Cyprus 100%
e Belgium 100%
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4000 UK 97%
. Portugal 91%
2000 Finland 91%
0 Denmark 91%
& D T N R Y R S Croati 909
I A S S A A A AR Hungary 85%
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additional Green procureme nt incentives 0% 200 40% 60% 80% 100%
Fig. 6. Number of tyres sold and EOL tyres Fig. 7. Proportion of EOL tyres recycled

recycled in period 2008-2017* and prognoses of from total number of tyres sold in EU
it in Latvia for period 2018-2030, tons, source: countries in 2017**, source: created by the
created by the authors based on [34; 35] data authors based on [36] data

* There are no annual data collected on EOL tyres in Latvia, therefore last available statistical data
can be obtained from 2017
** 2017 statistical data are used in order to allow comparison data of Latvia with other EU countries

Wang with a co-author endorse the importance of the government in encouraging EOL tyre
recycling by setting up policy planning and legislative framework, other social and cooperation
mechanisms [37]. In this context the Green Public Procurement (GPP) is an essential government
incentive that could encourage the transition of tyre-recycling and related business sectors towards the
circularity, especially in the construction, military or transport sectors (see product examples in Fig.
2).

When evaluating existing tendencies of the public procurement, it is clear that public procurement
in Latvia is part of the first and second stage of the social responsibility hierarchy [38], i.e. the
tenderers prioritise the maximum profit (stage 1) while preparing the tender, and the contracting
authority checks whether the tender meets all requirements specified in regulatory enactments
(stage 2), including the standards and other obligations. This approach is ineffective and characterises
short-term thinking, which in the long term does not effectively implement the socio-economic and
legal interests of the society [39]. In the public sector, the emphasis should be placed on the quality of
the subject matter of the procurement through the prism of costs arising from existence or non-
existence of a quality during the whole life cycle of the object. In this respect, with regard to the re-use
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of EOL tires, the GPP is not only a strategic direction for the Green Deal [2], but also an opportunity
for the contracting authority to reduce costs of the product throughout its life cycle and in some cases
after the end of the product’s life it can be recycled again to produce new goods. In the context of
sustainability, it does not even matter that this recycling is done according to interest of the same
contracting authority, since the public procurement is not about saving one particular contracting
authority’s resources, but about ensuring the socio-economic and legal interests of the society as a
whole, as well which characterises the purpose and quality of public procurement in general. Untapped
potential is also the innovation procurement, through which the government could find solutions to
escalating problems in housing yard coverage, by using recycled tyre products as cheaper and
reusable, easy to dismantle material.

The prognoses (Fig. 6) show that adoption of the GPP regulatory framework regarding the use of
EOL tyre recycled materials shall stimulate development of new recycling CBMs and thus increase the
number of EOL tyres recycled. If such regulatory incentives are introduced by the government, in next
10 years Latvia may recycle more than 70 % of annually imported tyres in such reaching other EU
countries.

Challenges and opportunities for new tyre recycling circular business models in Latvia

Based on conceptualised main tyre-recycling CBM patterns in previous sections, this section
describes the challenges and opportunities of Latvian tyre-recycling companies to realise new CBMs.

E-DAUGAVA ltd. is having major challenges in the tyre recycling business model applied. The
fuel produced within the pyrolysis process must be certified before it is sold in the market. E-
DAUGAVA 1Itd. has not received such certification. Therefore, it has limited opportunities for
development of the existing business model. In addition, the pyrolysis oil must be used within 1 year
and, if not, it becomes environmentally hazardous waste, creating weakness of the existing business
model. E-DAUGAVA Itd. currently is developing a new technology to produce fuel of a proper
quality. Although the existing business model of E-Daugava lItd. is inefficient, the accumulated
experience in this industry is a significant intangible resource.

VVV RECYCLING Itd. business model challenges are related to homogeneity of raw materials
and undiversified production offer. The specific nature of the technology prevents the use of other
types of tyres, which is a limiting factor. The company might offer rubber pellets for outdoor furniture
production or start this type of production by themselves in order to diversify its product and value
offer, as the company already has some experience in rubber covering production. Solutions for the
production of outdoor furniture from rubber pellets have already been developed in the world and have
not yet been introduced in Latvia. Such furniture can be used for private purposes, as well as for public
sector, for instance, for rubber instead wooden benches.

The business model challenges of R-TECHNOLOGY Itd. are related to a relatively small sales
network of retail stores and unused processing capacity. It is necessary to geographically expand the
sales market and look for wider sales opportunities in the business-to-business (B2B) segment that can
use rubber pellets for manufacturing of other products or in the construction sector. The company shall
expand its business-to-government (B2G) segment by offering products, for example to municipalities
that are interested in the construction of playgrounds. The company can implement CBM, based on
product-service systems [40] by offering rubber cover for rent and after the lease expires, ensuring the
cover is returned and recycling. There is a potential opportunity for this company to develop its brand
as a valuable intangible resource, especially emphasizing the use of tyre recycling technologies.

Table 1 categorises the main elements of tyre recycling CBM and assesses the opportunities of the
analysed tyre recycling companies for the transition to new CBMs.

The largest part of the tyre recycling companies focuses their business models on the downcycling
or recycling manufacturing products with a lower or the same value, quality and limited functionality.
Most often EOL tyres are used as a source of energy, which is confirmed also by other researchers [3].
Such companies as R-TECHNOLOGY Itd. shall act as the role model for other local companies to
encourage and engage more manufacturers in this field. This will promote an interest of wider
customer segments to purchase and use tyre-recycled rubber products of local companies instead of
importing them from abroad.
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There is a belief among local consumers that the products manufactured in Latvia are not yet of
the same quality as foreign analogue, because the tyre processing industry and the technologies used in
Latvia are in an early development stage. Educating potential customers especially in B2B or B2G
sectors on the quality and functionally of tyre-recycled rubber products may open additional
opportunities to diversify customer segments and expand the market share in Latvia.

Table 1
Existing and potential opportunities of tyre recycling companies
for the transition to new CBMs
Level of Opportunities
Elements Options of CBM (‘- no opportunities, X- in leser extent, XX - in greater extent)
of CBM elements VVV
E-DAUGAVA RECYCLING R-TECHNOLOGY
Up-cycling - X XX
Value R i XX
creation c-cycling _ -
Down-cycling XX - -
Circular values in VP
and branding strategy i X XX
Higher value added
(HVA) pro'ducts for i X XX
construction and
Value exterior sectors
o olsli tio HVA products for
prop transport and car Xpo X XX
n (VP)
sectors
HVA products for
other sectors (military, - X XX
agro, etc.)
EOL tyre waste XX XX i
collection services
Various and diversified
Value customer segments Xpo XXpo XX
capturing | Various and diversified Xpo XXpo XX
revenue streams
Facilitating
collaboration within XX X XX
tyre recycling sector
Circular Customer anq supplier XXpo X XX
education
value - —
network Shann'g of expertlse. in XX X XX
recycling technologies
Engaging societal
involvement in tyre Xpo Xpo -
recycling

Xpo - company does not obtain, but has a strong potential to acquire this opportunity with
comparatively minimal efforts
Source: created by the authors adapting from Ludeke-Freund and co-authors [6]

From the perspective of new CMB, the use of pyrolysis for production of fuel from pyrolysis oil
has not been successfully introduced in Latvia. The lack of proper certification to be used and sold this
fuel in the market is one of the issues to be solved in order to maximise new CBM opportunities
provided. The use of pyrolysis in Europe is decreasing; however, there are new incentives, especially
in the northern EU, to investigate and launch new opportunities for using pyrolysis oil for
manufacturing tyre-derived fuel and other products. This will open new opportunities for companies
using pyrolysis technology for tyre-recycling.

In Latvia, for recycling and, in particular, upcycling CBMs, companies mostly prefer to use tyres
of passenger cars. Other types of tyres are left for landfills, sales as “second-hand” tyres, used as the
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heating material and for other reuse purposes. This indicates unused potential to design and develop
new technologies and new circular business models for recycling of other types of tyres. Some of
existing tyre recycling companies in Latvia shall import EOL tyres as lack sufficient supplies in the
domestic market. This highlights the importance of the need to widen opportunities for recycling of
various types of tyres.

There is a potential opportunity of developing new CBM in collaboration with oriented strand
board (OSB) manufacturing companies. OSB is becoming increasingly popular in the construction
industry as a load-bearing and reinforcing building element in construction of walls, floors and roofs.
The material’s popularity can be explained by its properties — OSB is a flexible, but durable plate with
stable dimensions, relatively waterproof and easy to process [41]. Addition of rubber could increase
water resistance of the plates by at least 10 % [42]. Moreover, still unused potential of developing new
CBMs and innovative products with higher value added can be found within the military industry and
in various agro-business related sectors.

As evidenced by the results of the analysis summarized in the matrix model (Fig.8), it is possible
to identify opportunities for tyre- recycling companies to adopt new CBMs. Although, there is a
different advancement level of tyre recycling companies to use opportunities identified. In general,
overall tyre-recycling market varies between emerging and promising level of opportunities to
introduce new CBMs with some exceptional cases. R-TECHNOLOGY Itd. demonstrates outstanding
possibilities in this sector. In addition, we expect that ECO Baltia Vide Itd. will reach outstanding
positions because of strongly developed various CBM portfolios of waste recycling within the holding.

L .- —
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& \
E X
=)
g 5 \\
(5]
HE \
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2 o \
§ ? '\
2 | E-DAUGAVA Itd.
2 \ \ \
= x ‘ x
1 revenue stream from 2 revenue streams, Various revenue streams, more
1 customer segment 1 or 2 customer segments than 2 customer segments
Value capturing
Emerging Promising Outstanding

Fig. 8. Matrix of the level of adoption of new circular business models
in tyre recycling companies in Latvia

Conclusions

1. There is no established sufficient supervision and monitoring of the EOL tires from selling,
receiving to disposing or recycling. There are no regular, annual data collected on the number of
EOL tyres recycled in Latvia. Improving the monitoring and regulation of the EOL tyre waste
management is essential for the tyre recycling industry, as there is currently no incentive for waste
management companies to supply EOL tyres for recycling.

2. In Latvia, the restructuring of business models towards the circularity shall be promoted. The
implementation of GPP requirements is very important in this respect to increase the sales and
motivate tyre-recycling companies to adopt new CBMs with innovative technologies and various
rubber products.

3. In tyre-recycling companies, particular focus should be paid on the development of new
upcycling-oriented circular business models. This will provide new business perspectives for
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producing new products with higher value added. In addition, it will allow utilisation of larger
amounts of EOL tyres more effectively from economic and environmental aspects.

Tyre-recycling companies have to re-design their branding strategies and the value proposition
with greater extent emphasizing the sustainability and environmental values.

The markets of Latvia and other Baltic countries are limited and comparatively small to
accommodate the products of all EOL tyres. Therefore, the acquisition of new external markets
and various customer segments is necessary and crucially important for appropriate value
capturing.

This research reveals several aspects that should be investigated by future researches, more
detailed financial and non-financial benefits of tyre recycling companies to adopt new CBMs, the
necessary market capacity to ensure sufficient value capturing and return on investments.

The future research work may identify the benchmark criteria and patterns of central European
countries of tyre recycling CBMs to be adopted in eastern European countries with smaller
proportion of EOL tyres recycled.

Investigation of customer or user perspective of tyre derived rubber products may help in further
development of more focused CBMs and, in particular, value propositions.

Publications still lack more detailed context analyses on the circular value network and role of
various stakeholders encompassing CBMs in the tyre recycling sector, the future research may
address this gap.
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