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Formulation of the problem. The increasing generation of waste, depletion of natural resources, and
adverse environmental impacts of the linear “take—make—dispose” model have intensified the need for a
transition towards circular and climate-neutral development. Waste management is no longer regarded
solely as an environmental protection activity; it is increasingly becoming a source of secondary raw
materials, innovation, entrepreneurial opportunities, and sustainable value creation. In this context, both
start-ups and established enterprises can play an important role in introducing resource-efficient
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technologies, developing circular products and services, and implementing new approaches to waste
prevention, reuse, repair, recycling, and recovery.

EU waste-management targets are among the key drivers of increasing recycling rates and
accelerating the transition towards a circular economy: the Waste Electrical and Electronic Equipment
(WEEE) Directive sets targets for the separate collection and recycling of electrical and electronic waste [1];
the Waste Framework Directive includes targets for the recycling and preparing for reuse of municipal waste
[2; 3]; the Packaging and Packaging Waste Regulation defines targets for recycling packaging waste. In
total, EU waste legislation includes more than 30 binding targets for the period of 2015-2030.

Compliance with these requirements requires not only technological modernisation but also the
transformation of existing business models and the development of new mechanisms for creating, delivering,
and capturing sustainable value. However, start-ups and established enterprises face various barriers to this
transformation, including limited financial resources, insufficient knowledge and competencies, difficulties in
selecting appropriate circular solutions, organisational resistance to change, and weak cooperation with
research institutions, public authorities, investors, civil society organisations, and other businesses.
Therefore, it is important to systematise sustainable business-model archetypes and determine how they can
be applied and combined by both newly established and operating enterprises to enhance resource
efficiency, waste valorisation, social inclusion, collaborative innovation, and the scaling up of circular and
climate-neutral solutions.

Analysis of recent research and publications. The theoretical foundations for the study of
innovation and entrepreneurial development were laid by J. Schumpeter [4]. The relationship between
innovation, competitiveness, and global sustainability have been studied by S. Hart and M. Milstein [5], while
the development of sustainable ventures have been researched by P. Muioz and D. Dimov [6]. The
conceptual foundations of business models have been considered by J. Richardson [7], A. Osterwalder,
Y. Pigneur and C. Tucci [8]. Business models for sustainable innovation have been researched by F. Boons
[9] and F. Ludeke-Freund [10], N. Bocken, S. Short, P. Rana, and S. Evans [11] proposed a classification of
sustainable business model archetypes, grouping them into technological, social, and organisational
categories. The systemic nature of sustainable business models have been examined by N. Abdelkafi and
K. Tauscher [12], while the role of stakeholders in sustainable value creation has been studied by
B. Freudenreich and S. Schaltegger [10], M. Pieroni, T. McAloone, and D. Pigosso [13] systematised
approaches to business model transformation in accordance with circular economy principles. The
implementation of sustainable business models in start-ups has been researched by A. Nunes, S. Morioka,
and I. Bolis [14].

At the same time, the integrated application of sustainable business model archetypes by start-ups
and established enterprises remains insufficiently examined, particularly with regard to inclusive value
creation and collaborative ecosystems. The role of education, cross-sectoral cooperation, and youth
competence development in implementing circular and climate-neutral business models also requires further
substantiation.

Setting objectives. The purpose of the article is to examine the theoretical foundations of formation of
sustainable business models, systematise their key archetypes, and identify opportunities for their
application and combination by start-ups and established enterprises to improve waste management and
create economic, environmental, and social value, and achieve climate neutrality.

Presentation of the main research material. Waste management is one of the key components of
the transition to a circular economy and the achievement of climate neutrality. The introduction of mandatory
targets in the European Union has contributed to an increase in waste recycling and a gradual shift from
waste disposal towards its reuse as secondary raw materials. However, progress has stagnated recently and
in some cases reversed, with total waste recycling rates lower in 2022 than a decade earlier (Fig. 1).

The majority of waste was still disposed of through incineration or landfilling. Recycling rates of
municipal and packaging waste as well as e-waste (which also represent significant sources of critical raw
materials) had been slowly increasing until recently, indicating a move towards a more circular economy. The
overall recycling rate, i.e. the ratio between total waste generated excluding major mineral wastes and the
guantities that were managed through recycling, was at 44.3 % in 2022. The highest recycling rate in 2023
was registered for packaging (67.5 %) followed by municipal (47.7 %) and e-waste (30.8 %) [15]. Until
recently, the progress made for these three key waste streams has been more significant than in overall
recycling. This reflects the importance of the strong EU policies driving improvements in waste management.
However, in recent years, the recycling rates for all three waste streams have been stagnating and the
overall recycling rate has decreased since 2018 and remains below 50 %. This means the majority of
generated waste is disposed of in landfills and incineration plants.
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Fig. 1. Recycling rates in Europe by waste stream
Source: [15]

In 2023, Ukraine generated 4.9 million tonnes of municipal waste, including 218,000 tonnes of plastic,
glass, and waste paper, according to the State Statistics Service of Ukraine. Although the share of recovered
municipal waste increased from 5.93 % in 2015 to 10.35 % in 2023, the overall recycling rate remains low,
ranging between 4 % and 8 %, compared with over 90 % in some EU countries [16]. Consequently, most
municipal waste remains outside recycling processes, with landfilling continuing to be the dominant waste
management method. To achieve the national target of recovering 20 % of municipal waste by 2030, the
2023 level must almost double. Furthermore, in 2025, the share of incinerated and recovered waste varied
considerably by hazard category, reaching 59.2 % for hazardous waste compared with 16.5 % for non-
hazardous waste (Fig. 2). This waste management structure leads to the loss of valuable secondary raw
materials, increases environmental pressures, and hampers progress towards climate neutrality.
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Fig.2. Trends and Structural Indicators of Waste Recovery in Ukraine
Source: developed by the authors from [17; 18]
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The persistently low level of waste recycling in Ukraine should be considered in the broader context of
national resource efficiency. The transition towards climate neutrality requires not only increasing waste
recovery but also reducing the consumption of energy, materials and water, as well as waste generation and
greenhouse gas emissions per unit of economic output. The dynamics of Ukraine’s GDP resource intensity
relative to the 2015 baseline are presented in Table 1.

Table 1
Resource Intensity of Gross Domestic Product (the Ratio of Physical Volumes of Natural Resources
Consumed, Waste Generated and Pollutant Emissions to Gross Domestic Product) Compared with

2015, %
Indicator 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 20212 | 20222 | 20232 | 20242
Energy intensity of GDP 100,0 | 102,3 | 94,7 | 95,2 | 88,5 | 88,9 -1 -1 -1 -1
Material intensity of GDP 100,0 | 100,0 | 98,2 | 97,2 | 100,4 | 99,9 | 108,2 57,6 40,4 47,5
Carbon intensity of GDP 100,0 | 1058 | 85,1 | 83,8 | 77,9 | 72,8 72,2 57,4 58,1 51,2
Water intensity of GDP 100,0 | 98,2 91,7 95,1 91,6 94,2 77,3 60,1 59,9 48,0
Waste intensity of GDP 100,0 | 92,5 | 111,6 | 103,9 | 126,1 | 137,3 | 141,6 82,1 67,4 88,2

' The indicator calculation will resume once the input data have been published. Their publication will be gradually
restored following the entry into force of the amendment to paragraph 1 of the Law of Ukraine “On the Protection of the
Interests of Reporting Entities and Other Document Submitters during Martial Law or a State of War”, concerning the
resumption of statistical and financial reporting.

2 According to the information provided in the statistical products of the State Statistics Service of Ukraine, the
input data used for the calculation may be revised.

Source: [19]

The data indicate an overall reduction in most components of Ukraine’s GDP resource intensity
compared with 2015. The most substantial improvements were recorded in material, carbon and water
intensity. In 2024, these indicators stood at 47.5 %, 51.2 % and 48.0 % of their respective 2015 levels.

However, waste intensity followed a less stable trajectory: after increasing to 141.6 % in 2021, it
declined to 67.4 % in 2023 but rose again to 88.2 % in 2024. This volatility indicates that waste generation
has not yet been sustainably decoupled from economic activity. Moreover, the sharp reductions observed
after 2021 should be interpreted cautiously, as they may reflect wartime disruptions, changes in production
volumes and limitations in statistical coverage rather than exclusively structural improvements in resource
efficiency. Therefore, strengthening sustainable waste management business models remains essential for
converting waste into secondary resources, reducing GDP waste intensity and supporting Ukraine’s
transition towards climate neutrality.

The trends outlined above highlight the need to transform approaches to entrepreneurial activity and
reconsider the role of business in addressing environmental and social challenges. Traditionally,
entrepreneurship was primarily focused on creating financial value [4]. However, growing awareness of
global environmental challenges, including climate change, natural resource depletion, and waste
accumulation, has led to the gradual integration of social and environmental objectives into core business
activities. S. Hart and M. Milstein were among the first to substantiate the relationship between
entrepreneurship and sustainable development, viewing sustainability as a source of new opportunities for
entrepreneurs and innovators [5]. Under current conditions, businesses are increasingly seeking to minimise
their negative environmental impact and integrate social and environmental values into the processes of
value creation, delivery, and capture [6].

Sustainable development involves meeting the needs of present society without compromising the
ability of future generations to meet their own needs. Accordingly, sustainable entrepreneurship
encompasses activities aimed not only at generating profit but also at achieving environmental, social, and
governance objectives. This approach facilitates the creation of integrated value for a broad range of
stakeholders and contributes to the efficient use of resources and the reduction of waste and greenhouse
gas emissions.

Start-ups play a particularly important role in promoting these approaches, as their flexibility and
innovative capacity enable them to implement sustainable business models more rapidly. The application of
such models is becoming an important source of competitive advantage, long-term sustainability, and
business adaptability. A business model defines how an enterprise creates, delivers, and captures value,
encompassing the development of a value proposition, product or service design, pricing, cost and revenue
structures, and interaction with partners and consumers. The uniqueness of a business model is shaped by
integrating the enterprise’s internal value chain with those of other participants in the relevant value network.

In the field of waste management, sustainable business models involve a transition from the linear
“take—-make—use—dispose” principle to circular approaches to value creation. Within such models, waste is
regarded as a potential secondary resource, while waste prevention, reuse, repair, recycling, and material
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recovery are integrated into core business processes. This makes it possible to reduce the resource intensity
of production, minimise environmental pressures, create new revenue streams, and contribute to achieving
climate neutrality.

A business model is a conceptual framework that defines the logic through which an organisation
creates, delivers, and captures value [14]. To provide a more comprehensive representation of a sustainable
business model, its structure should encompass not only value proposition, value creation and delivery, and
value capture, but also the external drivers of business model development and the resulting economic,
environmental, and social impacts. In the case of waste management start-ups, particular emphasis should
be placed on circular resource flows, stakeholder collaboration, technological innovation, and contribution to
climate neutrality (Fig. 3).

1. External Drivers 2. Sustainable Value 3. Value Creation and 4. Value Capture 5. Sustainability

Proposition Delivery Outcomes and Impact

Revenue streams - Cost
structure - Resource savings -

Environmental challenges -
Market needs . Climate

; _ Product or service - _. Key activities and resources. - Waste prevention - Reuse -
policy - Stakeholder Customer segments - Waste- Partners - Technologies - Competitive advantage - Recycling - Lower emissions -
'&quirsm.ents 'TE.'Eh"G ogical related problem addressed - Delivery channels - Circular Economic, &r.wi':nn'nental Resource efficiency -
Innavation Economic, environmental processes - Ethical principles and social value Contribution to dimate
and sacial benefits neutrality

Fig. 3. Conceptual Framework of a Sustainable Business Model for Waste Management Start-ups
Source: adapted by the authors based on data from [7; 8]

The value proposition of a sustainable business model comprises two interconnected levels: tangible
and intangible. The tangible level encompasses the products and services offered by the enterprise,
whereas the intangible level reflects its mission, strategic objectives, entrepreneurial vision, values, and
beliefs. Combining these levels makes it possible to formulate a proposition that not only meets consumer
needs but also generates positive economic, environmental, and social impacts. Integrating sustainability
principles into the enterprise’s mission, strategy, and value system directly influences its managerial
decisions, corporate behaviour, accountability to stakeholders, and long-term performance [11].

The second key element of a sustainable business model is the value creation and delivery system. It
defines the organisational and operational mechanism through which the value proposition is implemented
and encompasses the resources, processes, technologies, and partnerships required to ensure the
sustainable development of a start-up. Its main components include supply chain and logistics management,
operations, marketing and sales, innovation, human resource management, corporate governance, and
organisational culture [10; 11]:

—supply chain management encompasses supplier selection, procurement, transportation, raw
material storage, and finished-product distribution. Within a sustainable business model, preference is given
to environmentally and socially responsible suppliers, local resources, secondary raw materials, and low-
carbon logistics solutions. Optimising material flows helps reduce costs, emissions, and dependence on
primary resources;

—operations encompass the production of goods or provision of services, management of
technological processes, quality control, and improvement of resource-use efficiency. Transforming
operations in accordance with sustainability principles involves waste prevention, energy and water
conservation, the use of renewable energy sources, material reuse, and the implementation of circular
production processes;

—marketing and sales communicate the value proposition to consumers and other stakeholders.
Sustainable marketing should be based on transparency, the credibility of environmental and social claims,
ethical conduct, and informing consumers about product impacts throughout the life cycle. It also involves
preventing greenwashing and promoting responsible consumption;

—innovation, design, research, and development are the principal drivers of business model
transformation. They involve developing environmentally safe, economically viable, and socially responsible
products, services, and technologies. Particular importance is attached to eco-design, the use of innovative
and secondary materials, improved product repairability and durability, and the development of digital
solutions for optimising resource flows;

—human resource management encompasses the recruitment, development, and retention of
employees whose competencies align with strategic sustainability objectives. It involves creating safe and
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inclusive working conditions, ensuring equal opportunities, supporting continuous learning, developing
environmental and digital competencies, and engaging employees in innovation activities;

—corporate governance ensures transparency, accountability, compliance with ethical standards, risk
management, and consideration of the interests of different stakeholder groups. Integrating environmental,
social, and governance criteria into decision-making makes it possible to align the enterprise’s current
activities with its long-term objectives;

—organisational culture shapes the enterprise’s values, behavioural norms, and responses to
emerging challenges and opportunities. A sustainability-oriented culture promotes innovation, responsibility,
partnership, resource efficiency, and the continuous improvement of business processes.

Thus, the value creation and delivery system is a comprehensive mechanism that integrates all
functional areas of the enterprise. Its effectiveness depends on aligning resources, processes, technologies,
and partnerships with the stated value proposition. Such a system ensures not only the economic viability of
a start-up but also a reduction in its negative environmental impact, stronger social responsibility, and the
formation of long-term competitive advantages.

The third element of a sustainable business model is value capture, which reflects the ways in which
created and delivered value is converted into economic returns, environmental impacts, and social benefits.
From an economic perspective, it encompasses the formation of revenue streams, the cost structure and
pricing mechanisms, cash-flow management, customer acquisition and retention, market development, and
the enterprise’s investment attractiveness.

Unlike a traditional business model, value capture within a sustainable business model is not limited to
maximising profit or shareholder value. It provides for the equitable distribution of created benefits among the
enterprise, consumers, employees, partners, investors, territorial communities, and other stakeholders.
Stable financial flows enable further investment in technological innovation, the expansion of market
opportunities, and the implementation of environmental and social initiatives.

Environmental value is generated by reducing the consumption of primary resources, preventing
waste generation, reusing and recovering materials, lowering emissions, and applying environmentally
sound technologies. For waste-management start-ups, it may also involve returning secondary raw materials
to economic circulation, extending product life cycles, and reducing the volume of waste sent to landfill.

Social value lies in creating safe jobs, developing professional competencies, improving the quality of
life of consumers and local residents, ensuring access to beneficial goods and services, and supporting
responsible production and consumption. At the same time, the economic, environmental, and social
outcomes achieved should be evaluated using appropriate financial and non-financial indicators. This
provides feedback and enables the continuous improvement of the business model.

Thus, value capture within a sustainable business model is a multidimensional process that combines
the enterprise’s financial viability with positive environmental and social outcomes. Accordingly, a
sustainable business model may be defined as the logic of conducting entrepreneurial activity that ensures
the creation, delivery, and capture of economic, environmental, and social value for a broad range of
stakeholders, generates competitive advantages for the enterprise, and contributes to the sustainable
development of society [9].

One of the key challenges in developing sustainable business models is enabling companies to
generate economic returns while simultaneously creating social and environmental benefits. Although
improvements in operational efficiency and product quality can directly contribute to higher profitability, it is
also essential to understand how social and environmental value can be converted into economic value and
become a source of competitive advantage.

To address this issue, it is useful to consider the classification of sustainable business model
archetypes. These archetypes represent groups of mechanisms, principles, and practical solutions that
support the development of business models for sustainability and help identify the means through which
long-term sustainability can be achieved. Sustainable business model archetypes can therefore be defined
as recurring patterns or conceptual frameworks that companies apply to integrate sustainability principles
into their activities while maintaining economic viability and strengthening their competitive position.

According to the dominant type of business model innovation, sustainable business model archetypes
can be classified into three broad categories: technological, social, and organisational archetypes. Each
category reflects a particular approach to transforming the mechanisms of value creation, value delivery, and
value capture (table 2).

Technological archetypes encompass business models primarily focused on technological innovation,
including the optimisation of production processes, improvements in material and energy efficiency,
reductions in costs, waste and emissions, as well as product improvements aimed at enhancing functionality
and environmental performance. The implementation of such solutions contributes to the more efficient use
of resources and strengthens a company’s competitive position.
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Table 2
Sustainable Business Model Archetypes for Waste Management
Archetype Characteristics Value proposition Core busmesg models and Monetlsgnon
practices mechanisms
1 2 3 4 5
Technological
Maximise Reducing material and | Products and services | low-carbon and lean | savings on energy and
Material and | energy ~ consumption, | characterised by lower | manufacturing;  additive | resources; sale  of
En'er.gy waste generation, and | resource consumption, | manufacturing; energy-efficient
Efficiency emissions through | reduced costs, and a | dematerialisation of | technologies; licensing;
technological and | smaller environmental | products and packaging; | payment based on
operational footprint enhanced product | achieved savings;
optimisation functionality; energy- | investment incentives
efficient solutions
Create Transforming waste | Reducing landfill | circular economy; closed- | sale of secondary raw
Value from | and by-products into | disposal and  the | loop systems; cradle-to- | materials and
Waste resources by closing | consumption of primary | cradle; industrial | remanufactured
material loops and | resources while | symbiosis; reuse; repair; | products; waste
returning secondary | creating new economic | recycling;  refurbishment | collection and recycling
raw materials to | value from  waste | and remanufacturing; | fees; service contracts;
economic circulation streams extended producer | technology licensing;
responsibility; reverse | savings on primary raw
logistics materials
Substitute Replacing non- | Environmentally safer | renewable energy; green | sale of renewable
with renewable resources, | products and | chemistry; biomimicry; | energy and
Renewables | hazardous materials, | production processes | blue economy; nature- | environmentally
and Natural | and conventional | with lower carbon and | based solutions; zero- | friendly products;
Processes technologies with | resource footprints waste and low-carbon | energy service
renewable energy, production contracts; licensing;
biological  resources, grants and investment
and nature-based incentives; savings on
processes raw materials and
energy
Social
Deliver Shifting from product | Access to the required | product—service systems; | rental fees;

Functionality | sales to the provision | function without | rental; leasing; | subscription payments;
Rather than | of  functionality — or | product ownership, | subscription; sharing | payment per use or
Ownership outcomes through | combined with greater | models; pay-per-use and | result; service fees;
servitisation, rental, | convenience, pay-per-result models; | maintenance services;
leasing, or pay-per-use | durability, and | design-build—finance— extended warranties
arrangements efficiency of use operate models; chemical
management services
Adopt a | Managing the | Safe, ethical, and | product stewardship; | premium pricing for
Stewardship | environmental and | transparent products | ethical and fair trade; | responsible products;
Role social impacts of | and  services that | biodiversity conservation; | service contracts; fees
products and business | contribute to consumer | supply-chain for  product return,
activities  throughout | well-being, social | transparency; product | repair, and recycling;
their life cycle while | welfare, and | take-back  programmes; | long-term partnership
considering environmental responsible resource | agreements;
stakeholder interests protection management reputational benefits
Encourage | Reducing  excessive | Meeting consumer | durable and modular | sale of durable and
Sufficiency production and | needs with minimum | design; repair and | resource-efficient
consumption by | resource use and an | upgrading; slow fashion; | products; premium
promoting product | extended product life | consumer education; | pricing; repair and
durability, repairability, | cycle demand management; | upgrading services;
responsible use, and responsible marketing; | subscriptions; sharing
demand management multifunctional products services; after-sales
services
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Continuation of Table 2

1 2 3 4 5
Inclusive Integrating vulnerable | Affordable products | inclusive business | sale of affordable
Value_ and underrepresented | and services, decent | models; social | products and services;
Creation groups into  value | employment, broader | enterprises; base-of-the- | differentiated pricing;
chains as employees, | economic pyramid  models; fair | social contracting;
entrepreneurs, opportunities, and a | trade; frugal and | impact investment;
suppliers, and | more equitable | accessible innovation; | grants and subsidies;
consumers while | distribution of created | local supply chains; | payment for achieved
ensuring equitable | value employment and | social outcomes
access to  goods, professional integration
services, technologies, programmes
and economic
opportunities
Organisational
Repurpose Prioritising a social or | Addressing specific | social entrepreneurship; | revenues from goods
the Busingss environmental mission | social and | hybrid organisations; | and services; socially
for  Society | while maintaining the | environmental cooperatives; mutual | responsible and impact
and the | economic viability of | problems and | organisations; localised | investment; grants;
Environment | the organisation generating positive | business models; | subsidies; contracts for

impacts for territorial | regenerative initiatives socially significant
communities and other services
stakeholders
Develop Expanding effective | Scalable positive social | franchising; licensing; | licensing and
503'?'Up sustainable  solutions | and environmental | open innovation platforms; | franchising fees;
Solutions at the regional, | effects combined with | business incubators and | commercial contracts;
national, or | the economic viability | accelerators; platform commissions;
international level to | of the proposed | crowdsourcing; strategic | public—private
increase their | solution partnerships; public— | financing; investment;
aggregate private partnerships technology sales and
environmental and transfer
social impact
Building Bringing together | Integrated sustainable | innovation  ecosystems; | membership and
Collaborative | pysinesses, public | solutions that individual | cross-sector partnerships; | platform fees;
Ecosystems | authorities, research | actors could not | industrial clusters; eco- | revenues from joint
institutions, civil society | develop independently, | industrial parks; public— | projects; sharing of
organisations, and | created through the | private partnerships; | revenues and cost
consumers to share | synergy of | shared digital platforms; | savings; grant funding;
resources, knowledge, | complementary consortia; collaborative | technology licensing
infrastructure, and | resources, research and innovation | and transfer; public—
technologies and | competencies, and | projects private partnership
jointly address | infrastructure contracts
complex social and
environmental
challenges
Source: the table has been systematized and adapted from [9; 11]
Social archetypes are based on innovations that transform the way businesses interact with

consumers and society. They involve the introduction of new service models, improved accessibility of goods
and services, the promotion of responsible consumer behaviour, the inclusion of vulnerable and
underrepresented groups in value-creation chains, and support for socially significant initiatives.
Organisational archetypes focus on transforming business objectives, structures and organisational
practices. They encompass the redefinition of corporate fiduciary responsibility, the integration of
sustainability principles into corporate strategy, the development of collaborative ecosystems, and new

models of stakeholder engagement.

Such archetypes enable companies to align their economic interests with social and environmental
priorities and to make more effective use of the resources, knowledge, technologies and infrastructure
available within partnerships.

Thus, these archetypes facilitate the integration of sustainability principles into business objectives,
processes and organisational structures, enhancing the effectiveness of innovation, accelerating its
implementation, reducing risks, and creating additional opportunities for monetising business ideas. The
proposed categorisation is intended not only to minimise the negative social and environmental impacts of
business activities but also to fundamentally rethink the ways in which value is created, delivered and
captured while ensuring the financial viability of the business.
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Start-ups may apply one or combine several archetypes when developing and transforming their
business models. This enables them to identify new ways of creating and delivering sustainable value,
structure innovative solutions, and establish practical guidelines for exploiting identified opportunities.
Although each archetype may be applied independently, combining them often produces more
comprehensive economic, social and environmental outcomes [12; 13].

Education and capacity building are essential prerequisites for the successful development and
implementation of sustainable business models. Particular attention should be given to young people, whose
entrepreneurial initiative, digital competencies, and openness to innovation can accelerate the transition
towards circular, low-carbon, and socially inclusive economic practices. Integrating sustainable
entrepreneurship, circular economy principles, systems thinking, and business modelling into formal and
non-formal education can equip young people with the knowledge and practical skills required to identify
sustainability challenges, develop viable business solutions, and assess their economic, environmental, and
social impacts. Universities, business incubators, accelerators, and innovation hubs can support this process
through interdisciplinary programmes, mentoring, project-based learning, start-up competitions, and
cooperation with businesses, public authorities, and civil society organisations.

Such educational initiatives also create favourable conditions for implementing the inclusive value
creation model, which seeks to ensure equitable access to knowledge, technologies, goods, services,
employment, and entrepreneurial opportunities. Involving young people, vulnerable groups, local residents,
and other underrepresented stakeholders in the development of sustainable solutions broadens participation
in value-creation processes and enables social and environmental challenges to be addressed more
comprehensively. Within this model, value is created not only for individual enterprises and consumers but
also for a wider range of stakeholders through competence development, expanded economic opportunities,
improved access to innovation, and positive social and environmental impacts.

At the same time, universities, innovation hubs, enterprises, public authorities, investors, and civil
society organisations can contribute to the development of the collaborative ecosystem model. This model is
based on cross-sectoral cooperation, the joint use of knowledge, technologies, resources, and infrastructure,
as well as the distribution of roles and responsibilities among ecosystem participants. Such cooperation
facilitates the transformation of innovative ideas into viable sustainable business solutions, reduces resource
and knowledge constraints, accelerates the testing and scaling of innovations, and strengthens the capacity
of enterprises to respond to complex sustainability challenges. Thus, educational initiatives contribute not
only to the development of individual competencies but also to building an entrepreneurial culture focused on
responsible innovation, inclusive participation, collaborative interaction, and sustainable value creation.

A practical example of the combined application of these models was the three-day workshop
“Climate-Neutral Waste Management as a Tool for the Sustainable Development of the City of
Khmelnytskyi”, implemented by Leonid Yuzkov Khmelnytskyi University of Management and Law within the
U CAN project (Associating Ukrainian Cities to the Climate-Neutral and Smart Cities Mission) [20]. The
workshop engaged young people in developing circular and climate-neutral waste management solutions,
applying sustainable business modelling tools, and transforming environmental challenges into viable
entrepreneurial initiatives. It reflected the inclusive value creation model by providing young people with
access to knowledge, practical tools, and opportunities to participate in addressing urban environmental
challenges. Simultaneously, it embodied the collaborative ecosystem model by bringing together
representatives of education, public authorities, business, and other stakeholders to exchange knowledge
and jointly develop sustainable solutions. These practice-oriented educational activities strengthened young
people’s competencies in the circular economy, responsible entrepreneurship, teamwork, and sustainable
value creation, while also contributing to the achievement of the city’s climate-neutrality objectives.

Sustainable business models can also serve as a means of aligning technological, social and
organisational innovations with sustainability objectives at the systemic level, thereby supporting their
integration and scaling. The diffusion of such models depends on their capacity to demonstrate measurable
economic, social and environmental benefits that can be adapted to different business processes, industries
and territories. Consequently, new standards and business practices emerge that can support systemic
transformations and contribute to the achievement of sustainable development goals.

Conclusions from the conducted research. The study confirmed that sustainable business models
enable start-ups and established enterprises to integrate economic, environmental, and social objectives
while ensuring long-term financial viability. Three interrelated groups of archetypes have been identified:
technological, social, and organisational. They promote resource and energy efficiency, waste valorisation,
responsible consumption, social inclusion, business transformation, and the scaling of sustainable solutions.

Particular importance is attached to inclusive value creation models, which broaden access to
knowledge, resources, employment, and entrepreneurial opportunities, and collaborative ecosystem models
based on cooperation among enterprises, research institutions, public authorities, investors, and civil society
organisations. Their implementation requires combining appropriate archetypes, integrating circular economy
and low-carbon principles, developing cross-sectoral partnerships, applying scaling mechanisms, and
assessing economic, environmental, and social impacts.
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Hybrid business models combining these archetypes offer the greatest potential for creating
sustainable value, reducing risks, attracting investment, and strengthening competitiveness. Further
research should focus on developing a methodological approach to assessing the sustainability of business
models and testing the proposed classification across enterprises in different economic sectors.
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CTANlI BI3HEC-MOLOENI YNPABIIHHA BIAXOOAMU HAK IHCTPYMEHT AOOCANHEHHA
KNIMATUYHOI HEUTPANIBHOCTI

Mera. [JocnigpxeHHa TeopeTudHMX 3acag opMyBaHHA cTanux BisHec-moaenen, cuctemMaTumaallist ixHix
OCHOBHUX apxeTuniB Ta BU3HAYEHHA MOXMMBOCTEWN X 3aCTOCYBaHHA W MOEQHAHHA cTapTanamu i Ailn4vMmm
nignpuemcTBaMmn Ans BAOCKOHAaNeHHs1 ynpaBMiHHS BigXO4amu, CTBOPEHHS €KOHOMIYHOI, €KOMOoriyHoi Ta
couianbHOI LLIHHOCTI 1 JOCAMHEHHS KNiMaTUYHOT HEUTPAarbHOCTI.

MeTtoauka pocnimxeHHs. [nNs OOCArHEHHS MNOCTaBMNEHOI MeTW BUMKOPUCTAHO MeToan aHanisy Ta
CYHTE3y — ANna pO3KPUTTS CYTHOCTI cTtanmx O6isHec-modenen i BU3HAYEHHs! TXHbOI poni B ynpaBriHHI
Bioxo4amn; MoOHorpadiyHun meTod — [Ons OnpauloBaHHA HaykoBUX nigxofiB 00 dopmyBaHHsS OisHec-
MOZenen CTanoro PO3BWUTKY; MOPIBHAMbHUA — AMs BCTAHOBMEHHA BiAMIHHOCTEM MK TpaauUinHMMun Ta
y3aranbHeHHs — Ans oopMyntoBaHHA BUCHOBKIB i NPaKTUYHMUX pekomMeHaauin.

Pe3ynbtatn gocnimxeHHA. PO3KpnTO CyTHICTb cTanmx 6GisHec-mogenen sik iHCTPYMEHTY MOEAHAaHHS
€KOHOMIYHOT pe3ynbTaTUBHOCTI 3 pecypcoedeKTMBHICTIO, CKOPOYEHHSAM BigX04iB i BUKMAIB Ta CTBOPEHHAM
cycninbHOI LiHHOCTI. CMcTEMaTM30BaHO TEXHOJONiYHI, colianbHi M opraHisauiiHi apxetunu ctanmx Oi3Hec-
mMozaenein. BusHauyeHo ixHi MOXITMBOCTI WoA0 3anobiraHHA YTBOPEHHIO BiAXO4iB, MOBTOPHOIO BUKOPUCTAHHS,
PEMOHTY, nepepobneHHs, BIAHOBMEHHS pecypciB Ta CTBOPEHHA UiHHOCTI 3 Bigxogis. OB6rpyHTOBaHO
OOUINbHICTL 3acTOCyBaHHA ribpuaHmx BisHec-mogenewn, ski NOeAHYTb Kinbka apxeTtunis. Po3kputo 3mict
Mofenen iHKMI3NBHOIO CTBOPEHHS UIHHOCTI Ta NapTHEPCbKMX €KOCUCTEM, 3aCHOBaHWX Ha 3anydeHHi
nigNPMEMCTB, HayKOBUX YCTaHOB, OpraHiB nybnivyHoi Bnaawu, iHBECTOpiB i rPOMaACbKuMX OpraHisauiin.
BusHauyeHo ponb OCBiITM Ta pPO3BUTKY KOMMNETEHTHOCTEW MOMOAI Yy pOpMyBaHHI  LUPKYNASPHUX
NiNPUEMHMNLBKUX PilLIEHb.

HaykoBa HOBM3Ha pe3ynbTaTiB AOCRiIAXEHHA. YOOCKOHaneHo cuctemaTtm3auiio ctanux 6isHec-
MoZenen ynpasniHHA Bigxo4amu LUASXOM [OOMOBHEHHA TEXHOSOrYHUX, couianbHMX Ta oOpraHisauinHnx
apxeTunis MOAENsMWU iHKNIO3UBHOIMO CTBOPEHHS LIHHOCTI M MapTHEepPCbKUX €eKOCUCTEM, Lo [dae 3Mory
KOMMMEKCHO BpaxoByBaTW EKOHOMIYHI, eKOMOrivHi Ta couianbHi pe3ynbTaTu IX BNpOBamMKEHHS.

MpakTMyHa 3HavywicTb pe3ynbTaTiB AOCAIgXKEeHHA. Pe3ynbTaTu  AOCHIMKEHHS  MOXYTb
BMKOPUCTOBYBATMCS CTapTanamu i gilodmmmn nignpuemcreamu ans po3pobneHHs Ta TpaHcdopmalii GisHec-
mMogenen y cdepi ynpaBniHHA Bigxogamu, opraHamu nyo6nivyHoi BnaguM — Ans NIATPUMKUA LUMPKYNAPHUX i
KniMaTU4YHO HeWTpanbHUX iHiLiaTMB, a 3aknagamu OCBITU Ta iHHOBAUIMHUMW LeHTpaMu — AN NigrotToBKU M
peanisauii HaBYanbHWX Nporpam i3 cTanoro nNiaAnPUEMHULTBA.

KniouyoBi cnoBa: crani 6isHec-mogeni, ynpaBniHHA Bigxogamu, KniMaTu4Ha HEWTPanbHICTb,
LUMpKynsipHa eKoHoMiKka, apxeTunu BisHec-moaenen, pecypcoedeKkTUBHICTb, CTBOPEHHS LIHHOCTI 3 Bigxogis,
iHKNIO3NBHE CTBOPEHHS LIHHOCTI, MapTHEPCLKI eKOCUCTEMU, cTapTanu, CTanumn po3BUTOK.

Omelchuk O.M., Shevchuk 1.V., Arziantseva D.A., Zakharkevych N.P.

SUSTAINABLE WASTE MANAGEMENT BUSINESS MODELS AS A TOOL FOR ACHIEVING
CLIMATE NEUTRALITY

Purpose. The aim of the study is to examine the theoretical foundations of formation of sustainable
business models, systematise their main archetypes, and identify opportunities for their application and
combination by start-ups and established enterprises to improve waste management, create economic,
environmental, and social value, and achieve climate neutrality.

Methodology of research. To achieve the stated purpose, the following research methods have been
employed: analysis and synthesis — to reveal the essence of sustainable business models and determine
their role in waste management; the monographic method — to examine scholarly approaches to the
formation of business models for sustainable development; the comparative method — to identify differences
between traditional and sustainable business models; classification — to systematise their archetypes; and
abstract-logical reasoning and generalisation — to formulate conclusions and practical recommendations.

Findings. The essence of sustainable business models is revealed as a tool for combining economic
performance with resource efficiency, waste and emissions reduction, and the creation of societal value. The
technological, social, and organisational archetypes of sustainable business models have been
systematised. Their potential for waste prevention, reuse, repair, recycling, resource recovery, and value
creation from waste has been identified. The feasibility of applying hybrid business models that combine
several archetypes has been substantiated. The content of inclusive value creation and collaborative
ecosystem models based on the involvement of enterprises, research institutions, public authorities,
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investors, and civil society organisations has been disclosed. The role of education and youth competence
development in designing circular entrepreneurial solutions has been determined.

Originality. The systematisation of sustainable business models for waste management has been
improved by supplementing technological, social, and organisational archetypes with inclusive value creation
and collaborative ecosystem models. This makes it possible to comprehensively consider the economic,
environmental, and social outcomes of their implementation.

Practical value. The research findings can be used by start-ups and established enterprises to
develop and transform business models in the waste management sector; by public authorities to support
circular and climate-neutral initiatives; and by educational institutions and innovation centres to design and
implement educational programmes in sustainable entrepreneurship.

Key words: sustainable business models, waste management, climate neutrality, circular economy,
business model archetypes, resource efficiency, value creation from waste, inclusive value creation,
collaborative ecosystems, start-ups, sustainable development.

JHama HadxodxeHHs1 pykorniucy: 20.07.2026
Hama nputinHamms pykonucy 0o dpyky: 19.08.2026
Hama ny6nikauji: 28.08.2026

94



