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Contemporary entrepreneurship is developing under the influence of
fundamental environmental, technological and institutional transformations.
Climate change, biodiversity loss, ecosystem degradation, pollution, the depletion
of natural resources and increasing volumes of waste are changing market
conditions, consumer expectations, regulatory requirements and investment
priorities. These processes create substantial risks for traditional business models
but also generate opportunities for the development of enterprises capable of
combining commercial viability with environmental and social value creation.

The conventional linear model of economic activity is based predominantly
on the extraction of resources, production, consumption and disposal. Its
continued expansion increases pressure oOn ecosystems, raises exposure to
resource-price volatility and creates growing financial and environmental
liabilities. According to the Global Resources Outlook 2024, global resource
extraction may increase by approximately 60 per cent between 2020 and 2060
without significant changes in production and consumption systems [1]. This
projection demonstrates that improvements in production efficiency alone will be
insufficient unless they are accompanied by new forms of entrepreneurship,
consumption and value creation that reduce absolute material demand and

maintain products and resources in productive use for longer periods.
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Waste generation also demonstrates the limitations of the prevailing
economic model. Global municipal solid waste is projected to increase from
approximately 2.1 billion tonnes in 2023 to 3.8 billion tonnes by 2050. When the
environmental, health and climate consequences of inadequate waste management
are considered, the economic costs are considerably higher than the direct
expenditure on collection and disposal. At the same time, modelling undertaken by
the United Nations Environment Programme indicates that a transition towards
waste prevention and circular economic systems could generate a net annual
economic benefit of approximately USD 108.5 billion by 2050 [2]. These
estimates show that environmental challenges should not be interpreted only as
regulatory constraints. They also represent areas in which entrepreneurial
innovation can reduce costs, create new markets and generate long-term public
value.

The need for innovative entrepreneurship is especially visible in the plastics
economy. Existing systems of production, consumption and waste management
remain far from circular. Under a continuation of current policies, global plastic
use and plastic waste are expected to increase substantially by 2060, while only a
limited share of discarded plastics will be recycled [3]. The problem cannot be
resolved exclusively through end-of-pipe recycling. It requires entrepreneurial
solutions relating to product design, alternative materials, refill and reuse systems,
reverse logistics, repair, collection, sorting and new forms of consumption.

Green, blue and circular entrepreneurship have emerged as interconnected
approaches to transforming environmental problems into opportunities for
innovation and sustainable economic development. Although these concepts
overlap, each emphasises a specific dimension of entrepreneurial activity. Green
entrepreneurship focuses broadly on products, technologies, services and
organizational practices that prevent or reduce environmental harm. Blue
entrepreneurship is associated with the sustainable use, protection and

regeneration of marine and aquatic resources. Circular entrepreneurship is centred
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on business models that maintain the value of products, components and materials,
eliminate waste and regenerate natural systems.

These categories should not be viewed as mutually exclusive. A company
developing recyclable equipment for offshore renewable energy may
simultaneously operate within the green, blue and circular economies. A seaweed
enterprise may contribute to the blue economy by using marine biological
resources, to the green economy by supplying low-carbon materials and to the
circular economy by converting residual biomass into additional products. Their
integration provides a broader framework for understanding how entrepreneurship
can contribute to sustainable transformation.

Innovative entrepreneurship in these economic systems may be defined as the
process of recognising, developing and exploiting opportunities for creating
economic value through solutions that reduce environmental pressures, protect or
regenerate ecosystems and generate positive social outcomes. It differs from
conventional entrepreneurship not merely because it operates in environmental
sectors. Its distinguishing feature is the incorporation of sustainability into the
value proposition, value-creation architecture and value-capture mechanism of the
enterprise.

The concept of green entrepreneurial orientation provides a useful
explanation of the strategic behaviour required for this process. It combines
innovativeness, proactiveness and willingness to accept uncertainty with a
commitment to environmental value creation. Enterprises with a green
entrepreneurial orientation do not merely respond to environmental regulation
after it has been adopted. They anticipate changes in technologies, stakeholder
expectations and resource conditions and seek to develop solutions before markets
become mature [9].

The global transition towards green technologies creates new opportunities
but also the risk of deepening technological inequality. The UNCTAD Technology

and Innovation Report 2023 analyses seventeen green and frontier technologies,
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including renewable energy, electric vehicles, green hydrogen, biogas, artificial
intelligence and the Internet of Things [4]. These technologies can support low-
carbon development, but their benefits are likely to be concentrated in countries
and enterprises possessing research capacity, skilled labour, finance, infrastructure
and access to intellectual property.

Entrepreneurship policy should therefore address the capacity to create, adapt
and commercialise green technologies rather than merely encourage their
importation. Local enterprises need opportunities to participate in research
partnerships, supply chains, installation, maintenance, data services and the
adaptation of technologies to local conditions. A country or region that adopts
imported green technology without developing entrepreneurial capabilities may
reduce some environmental impacts but capture only a limited share of the
economic value.

Small and medium-sized enterprises have a particularly important position in
this transformation because they constitute the majority of businesses, provide
substantial employment and often respond flexibly to specialised market needs.
However, SMEs face constraints relating to finance, skills, digital capabilities,
regulatory knowledge and access to innovation networks. The OECD SME and
Entrepreneurship Outlook 2023 emphasises that SMEs must participate in the
green and digital transitions but frequently experience difficulties in accessing
talent, technology and business networks [5].

Policy instruments should be designed according to the characteristics of
SMEs rather than based exclusively on the capabilities of large corporations.
Complex environmental reporting requirements or certification systems may
create disproportionate administrative costs. At the same time, exempting smaller
enterprises entirely may limit environmental progress and exclude them from
sustainable supply chains.

Circular entrepreneurship is particularly significant for start-ups because new

enterprises are not constrained by established linear assets, contracts and
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organizational routines. They can design circularity into products and revenue
models from the beginning. At the same time, they face difficulties in building
reverse logistics, securing secondary materials, educating customers and achieving
sufficient scale.

A systematic review of circular start-ups shows that business model
development is an iterative process involving experimentation, partnership
building, market validation and continual adaptation [11]. Circular start-ups
frequently need to coordinate several actors before the business model can operate.
For example, an enterprise offering reusable packaging depends on producers,
retailers, logistics providers, washing facilities and consumers returning the
packaging.

This interdependence creates a circularity paradox. The entrepreneurial
solution may become viable only when the surrounding ecosystem reaches
sufficient scale, but other actors may be unwilling to participate until the solution
has demonstrated commercial viability. Public demonstration programmes,
common standards and anchor customers can help overcome this coordination
problem.

The informal economy should also be considered. In many countries, waste
collection, repair and reuse depend significantly on informal workers and
microenterprises. Formal circular systems that exclude these actors may destroy
livelihoods and lose valuable knowledge. A just transition should provide
occupational protection, recognition, training and opportunities for integration into
formal value chains.

The blue economy expands the field of sustainable entrepreneurship to
economic activities based on or related to oceans, seas, coasts and inland aquatic
systems. It includes established sectors such as fisheries, aquaculture, maritime
transport, ports and coastal tourism, as well as emerging fields such as offshore
renewable energy, blue biotechnology, ocean observation, ecosystem restoration

and specialised marine technologies.
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The blue economy has substantial economic value, but it depends directly on
the health of aquatic ecosystems. UNCTAD estimates that the global ocean
economy is worth between USD 3 trillion and USD 6 trillion and provides
opportunities for trade, employment, food security and technological innovation
[6]. The degradation of marine ecosystems therefore represents both an ecological
crisis and a threat to long-term economic value.

Blue entrepreneurship differs from conventional maritime business where
environmental sustainability is incorporated into the core opportunity and
operational model. Increased extraction or coastal development cannot be
considered sustainable blue entrepreneurship merely because it occurs in an
aquatic environment. The activity should maintain or improve ecosystem
functions, use resources within regenerative limits and provide equitable benefits.

The European Union provides an illustrative example of the economic
diversity of the blue economy. According to the EU Blue Economy Report 2025,
established blue economy sectors directly employed approximately 4.82 million
people and generated EUR 250.7 billion in gross value added in 2022. Coastal
tourism remained the largest sector in terms of employment, while maritime
transport, renewable energy and emerging activities such as blue biotechnology
created additional opportunities [7].

These figures demonstrate that blue entrepreneurship should not be limited to
fisheries or shipping. Opportunities exist in environmental monitoring, marine
robotics, renewable energy, sustainable tourism, water management,
bioremediation, ecosystem restoration, low-emission vessels and digital maritime
services.

Blue biotechnology illustrates the convergence of green, blue and circular
entrepreneurship. Marine biomass residues can become inputs for additional
products, reducing waste and improving commercial viability. Bioremediation

technologies can use biological processes to address pollution. Bio-based materials
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may replace fossil-based products, provided that their production remains within
ecological limits.

Sustainable coastal and marine tourism represents another important
entrepreneurial area. Tourism can generate employment, support cultural heritage
and provide incentives for environmental conservation. At the same time,
uncontrolled tourism may increase waste, water consumption, emissions, habitat
disturbance and seasonal economic dependence.

Sustainable tourism entrepreneurship should be based on carrying capacity,
environmental management, local participation and the retention of economic
value within the destination. It can include small-scale accommodation,
environmental education, scientific tourism, low-impact recreation, local
gastronomy and cultural experiences.

Digital platforms can improve visibility and market access for small tourism
enterprises but may also concentrate value and increase pressure on sensitive
destinations. Entrepreneurs and territorial authorities should coordinate visitor
flows, infrastructure and environmental monitoring rather than maximise visitor
numbers without regard to capacity.

The commercialisation of ecosystem services should be approached carefully.
Not all ecological values can be accurately monetised, and market mechanisms
should not become substitutes for mandatory environmental protection.
Entrepreneurs can support restoration, but public authorities remain responsible
for environmental standards and long-term stewardship.

Innovation is essential across the blue economy because many maritime
sectors involve difficult operating environments, high capital requirements and
significant ecological risks. A systematic literature review by Elston, Pinto and
Nogueira identifies technological innovation, digitalisation, cooperation and
policy support as major drivers of sustainable blue economic activities [12]. The
authors also emphasise barriers associated with financing, regulation, skills and

fragmented governance.
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Investment in the blue economy has increased, although financing remains
uneven across sectors and business stages. The Bluelnvest Investor Report 2024
indicates that disclosed investment in the European blue economy exceeded EUR
13 billion during 2018-2023, approximately three times the level recorded during
the preceding comparable period. Blue renewable energy, blue technology and
ocean observation, and aquaculture were among the most active sectors [8].

Entrepreneurs should use specific, measurable and understandable
environmental communication. Broad claims such as “eco-friendly”, “ocean
positive” or “fully circular” should be avoided unless supported by credible
evidence. Claims should indicate the product, impact category, geographic scope,
period and comparison used.

The convergence of green, blue and circular economic principles creates a
diversified field of entrepreneurial opportunities. These opportunities differ in
their technological basis, resource requirements, necessary managerial capabilities
and environmental conditions. Their comparative characteristics are presented in
Table 1.

Table 1 demonstrates that environmentally oriented entrepreneurship cannot
be reduced to the adoption of individual green technologies. Each entrepreneurial
field requires a specific combination of scientific knowledge, managerial
capabilities, infrastructure, partnerships and sustainability safeguards. Green
enterprises primarily focus on reducing emissions and resource consumption,
circular ventures preserve the value of products and materials, while Dblue
enterprises must reconcile commercial use of aquatic resources with ecosystem
carrying capacity. Digital and regenerative solutions can connect these fields, but
their contribution depends on measurable environmental outcomes and responsible
scaling.

Digitalisation can strengthen all three forms of entrepreneurship.
Entrepreneurs can use data analytics to identify energy and material losses,

monitor environmental performance and optimise logistics. Digital marketplaces
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can connect suppliers and users of secondary materials. Remote sensing and ocean
observation can support blue enterprises. Digital platforms can coordinate product
sharing, repair and reverse logistics.

Table 1
Entrepreneurial opportunities and sustainability conditions in the green, blue

and circular economy

Entrepreneuria

Promising business

Key capabilities

Principal sustainability

| field opportunities required condition
Renewable energy Clean-technology Demonstrable reduction
services, eco-design, expertise, of emissions and
Green low-carbon environmental resource consumption
economy construction, assessment, green
environmental marketing
monitoring
Repair, Reverse logistics, Preservation of product
. remanufacturing, reuse | modular design, and material value at
Circular . . . .
systems, product-as-a- | material traceability, the highest feasible
economy

service, secondary-
material platforms

partnership
management

level

Blue economy

Sustainable
aquaculture, marine
biotechnology, ocean
observation, coastal
tourism

Marine expertise,
biotechnology, spatial
data analysis,
ecosystem-risk
management

Economic use of
aquatic resources within
ecological carrying
capacity

Cross-sectoral
digital
solutions

Digital product
passports, smart
monitoring, traceability
platforms, predictive
maintenance

Data analytics,
interoperability,
cybersecurity, artificial
intelligence

Digital benefits must
exceed the
environmental and
social costs of
technology

Regenerative

Ecosystem restoration,
nature-based solutions,

Impact measurement,
stakeholder

Measurable restoration
of ecosystem functions

entrepreneursh | | . - . 1
ip bloremed_latlon, _ engagement, ecological | and Io_cal community
regenerative production | knowledge benefits
Clusters, industrial Ecosystem Expansion without
Sustainable | symbiosis, research coordination, increasing absolute
scaling partnerships, blended- | investment readiness, environmental

finance projects

regulatory competence

pressures

Source: developed by the author on the basis of [4-12].
Artificial intelligence may improve product design, demand forecasting,

waste sorting, predictive maintenance and environmental risk assessment. Its

contribution should be evaluated against energy use, data requirements and
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possible bias. Digital efficiency is not equivalent to environmental sustainability if
It encourages excessive consumption or requires resource-intensive infrastructure.

Blockchain technologies may support traceability in complex value chains,
including fisheries, recycled materials and renewable-energy certificates.
However, blockchain should be applied only where decentralised verification
provides a clear advantage over conventional databases. Otherwise, it may add
cost and energy use without improving outcomes.

The distribution of benefits is particularly important in the blue economy.
Coastal and resource-dependent communities may bear environmental restrictions
or development pressures while receiving a limited share of economic returns.
Participatory planning and benefit-sharing mechanisms can improve legitimacy
and social sustainability.

The strategic management of a green, blue or circular enterprise should begin
with a clearly defined sustainability problem. The entrepreneur should identify the
environmental mechanism causing the problem, the stakeholders affected and the
limitations of existing solutions.

The value proposition should specify the customer benefit and the
environmental improvement. Customers may purchase lower costs, convenience,
regulatory compliance, risk reduction, performance or reputation rather than
environmental benefit alone. Successful enterprises translate sustainability into a
credible customer value proposition.

The business model should identify the resources, partners and infrastructure
needed. Environmental innovations frequently depend on actors outside the direct
control of the enterprise. Partnership risk should therefore be assessed alongside
technological and market risk.

Revenue mechanisms should be compatible with the sustainability objective.
A Dbusiness that earns more when customers consume more may have incentives
inconsistent with resource reduction. Service, leasing or outcome-based models

can sometimes align revenue with durability and efficiency.
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Cost structures should include environmental compliance, certification,
reverse logistics and impact measurement. Underestimating these costs may create
financial difficulty or pressure the enterprise to weaken sustainability
commitments.

The enterprise should also define its impact logic. It should explain how the
product or service changes behaviour, technology or resource flows and under
which conditions the intended environmental result occurs. This creates the
foundation for measurement and communication.

Risk management should include regulatory, technological, ecological,
supply-chain, social and reputational risks. Marine and biotechnology ventures
may face environmental risks with potentially irreversible consequences. Circular
ventures may depend on uncertain secondary-material supply. Green technologies
may depend on critical minerals or changing subsidies.

Scenario analysis can test the business model under changes in resource
prices, regulation, customer demand and infrastructure. Entrepreneurs should
identify which assumptions are essential and which can be modified.

Organizational culture should support learning and accountability.
Sustainability-oriented  enterprises may face pressure to compromise
environmental objectives when financial conditions become difficult. Clear
governance and stakeholder engagement can help preserve strategic integrity.

Boards and investors should understand the sustainability model rather than
focusing exclusively on growth. Misaligned investors may pressure the enterprise
to enter markets or adopt practices inconsistent with its purpose. Founder selection
of capital is therefore a strategic decision.

Mission protection mechanisms can include governance rights, impact
covenants, benefit-corporation structures or cooperative ownership. Their
suitability depends on national law and the enterprise’s financing needs.

Transparent reporting strengthens trust but should not become an excessive

burden. Early-stage enterprises can begin with a small number of material
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indicators and improve data quality as they grow. Claims should be revised when
evidence changes.

Independent evaluation may be necessary for high-impact claims or public
funding. Universities, certification bodies and specialised auditors can provide
expertise. Evaluation should support learning rather than merely confirm success.

Policy for innovative entrepreneurship should combine environmental
ambition with entrepreneurial feasibility. Subsidies for environmentally harmful
activities can undermine green markets and make sustainable alternatives
uncompetitive. Reform should be phased and accompanied by measures protecting
vulnerable groups.

Economic instruments such as pollution charges, deposit-return systems,
extended producer responsibility and differentiated taxation can create demand for
circular solutions. Their design should reward prevention and high-value retention
rather than only waste treatment.

Extended producer responsibility can encourage eco-design and finance
collection. If fees do not vary according to durability, repairability or recyclability,
the incentive for innovation may remain weak. Modulated fees can reward better
products.

Deposit-return systems create financial incentives for consumers to return
packaging or products. Standardisation and convenient collection are essential.
Entrepreneurs can provide digital, logistical and cleaning solutions within these
systems.

Repair policy can support access to spare parts, information and diagnostic
tools. Quality and safety should remain protected. Independent repair enterprises
need fair access without undermining legitimate intellectual property.

Blue economy policy should integrate maritime spatial planning, ecosystem
protection, research, skills and finance. Conflicts among fisheries, energy, tourism,
conservation and transport should be addressed before investments are made.

Predictable spatial planning reduces risk for entrepreneurs and communities.
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Innovation funding should include environmental safeguards and impact
criteria. Public finance should not reward novelty without considering whether the
technology contributes to sustainable outcomes. Failed projects should generate
publicly accessible learning where commercial confidentiality permits.

International cooperation is important because green and blue technologies,
value chains and environmental impacts cross borders. Developing economies
need access to finance, skills and technology to avoid becoming merely suppliers
of raw materials or recipients of waste.

Trade policy can support markets for sustainable goods and services but may
also create barriers through complex standards. Technical assistance and mutual
recognition can help SMEs participate. Environmental standards should protect
legitimate objectives without becoming disguised protectionism.

The circular economy requires cooperation on material standards, waste
shipment and product information. International inconsistencies may make
secondary materials legally classified as waste in one jurisdiction and as resources
in another. Harmonisation can support responsible trade while preventing illegal
dumping. Blue entrepreneurship requires cooperation on shared marine
ecosystems, fisheries, shipping and pollution. Weak regulation in one jurisdiction
can affect ecosystems and enterprises elsewhere. International standards and
enforcement are therefore essential for fair competition.

The ultimate contribution of innovative entrepreneurship should be evaluated
according to whether it changes systems rather than only creates isolated products.
A new biodegradable package has limited value if it maintains unnecessary single-
use consumption and lacks appropriate treatment infrastructure. A digital ocean
platform has limited sustainability value if data do not influence management or
enforcement. Systemic entrepreneurship identifies leverage points where an
innovation can change incentives, infrastructure, behaviour or institutional

practices. This may require cooperation with regulators, established companies
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and communities. The entrepreneur becomes not only a market participant but also
an ecosystem builder.

Green, blue and circular entrepreneurs can accelerate the transition by
demonstrating viable alternatives. They can reduce uncertainty, develop skills and
create evidence for policy. Successful ventures may influence industry standards
and encourage established companies to change. Their potential should
nevertheless be interpreted realistically. Entrepreneurship cannot substitute for
environmental limits, public investment or social policy. Markets may undervalue
ecosystem services and long-term prevention. Some necessary activities will
require public or collective provision.

The most effective approach is therefore complementary. Public policy
establishes objectives, standards and infrastructure. Science provides knowledge
and assessment. Communities contribute local experience and legitimacy. Finance
supports experimentation and scale. Entrepreneurs integrate these resources into
products, services and business models.

The green, blue and circular economies represent not three separate fields but
interconnected dimensions of a sustainable economic transformation. Green
entrepreneurship provides the broad orientation towards reducing environmental
harm and creating ecological value. Circular entrepreneurship redesigns material
and product systems. Blue entrepreneurship applies sustainability and innovation
to aquatic and maritime resources. Their convergence creates opportunities in
marine renewable energy, low-impact tourism, circular aquaculture, seaweed
biorefineries, reusable maritime equipment, water technologies, environmental
data and ecosystem restoration. It also requires integrated assessment to avoid
transferring problems between land and sea, materials and energy, or present and
future generations. The entrepreneurial challenge is to create business models that
are commercially viable without depending on environmental degradation or the
continuous acceleration of material consumption. This requires innovation in

products, services, revenue mechanisms, partnerships, ownership and finance.
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The institutional challenge is to create conditions in which sustainable
solutions can compete and scale. Clear regulation, environmental pricing, research
infrastructure, skills, procurement, standards and long-term finance are essential.
The social challenge is to ensure that the transition distributes opportunities and
benefits fairly. Workers, communities and small enterprises should participate in
shaping new economic systems. Environmental entrepreneurship should
strengthen rather than weaken social inclusion.

The environmental challenge is to ensure that claims correspond to real
reductions in resource use, emissions, pollution and ecosystem degradation.
Impact should be assessed across life cycles and at system level.

Innovative entrepreneurship can become a major driver of sustainable
development when environmental purpose is integrated into strategic decision-
making and supported by appropriate ecosystems. Its success should not be
measured only by the number of start-ups, investment rounds or technological
patents. It should be assessed by the extent to which entrepreneurial solutions
reduce environmental pressures, regenerate natural systems, create decent
livelihoods and strengthen economic resilience.

The future development of green, blue and circular entrepreneurship will
depend on the ability of enterprises and institutions to move beyond fragmented
initiatives. The transformation requires coordinated markets, infrastructure,
regulation, knowledge and finance. Entrepreneurs are essential participants in this
process because they convert emerging needs and scientific possibilities into
practical solutions. At the same time, entrepreneurial freedom should be
accompanied by responsibility. Environmental innovation should remain subject
to scientific assessment, transparency and public oversight. Economic growth
within green or blue sectors is not automatically sustainable if it exceeds
ecological limits or creates new inequalities. A coherent entrepreneurial strategy
should therefore combine opportunity recognition with precaution,

experimentation with accountability, commercial scaling with impact
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measurement and technological innovation with social participation. Such an
approach enables entrepreneurship to contribute not only to the creation of new
markets but also to the transformation of the economic systems that determine

how natural resources are used, valued and restored.
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