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Abstract

The Hyrcanian region, recognized for its exceptional
biodiversity, offers considerable potential for
entrepreneurship in the cultivation of medicinal and
aromatic plants (MAPs). This review synthesizes
current knowledge on the drivers, constraints, and
development pathways associated with MAP-based
entrepreneurship in this distinctive ecological
setting, with particular attention to entrepreneurship
theory and the United Nations Sustainable
Development Goals (SDGs). The paper examines
the ecological, socio-economic, and institutional
factors shaping MAP cultivation, processing, and
commercialization in the Hyrcanian plain and forest
areas. It identifies major opportunity spaces ranging
from primary production and sustainable wild
harvesting to value-added processing, product
development, and ecotourism. In addition, the
review proposes SDG-oriented pathways through
which MAP entrepreneurship can promote
economic growth, environmental stewardship, social
inclusion, and community well-being. By
integrating theoretical perspectives on
entrepreneurship with the practical realities of MAP
production and the global sustainable development
agenda, this paper provides a comprehensive and
forward-looking  framework for researchers,
policymakers, entrepreneurs, and local stakeholders
seeking to unlock the potential of MAPs in the
Hyrcanian region.
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I.  Introduction

The Hyrcanian region, a distinctive
biogeographical zone characterized by ancient
broadleaf deciduous forests and diverse ecosystems,
represents one of the most valuable reservoirs of
biodiversity in the world. Among its ecological
assets is a rich assemblage of medicinal and
aromatic plants (MAPs), including endemic and
commercially important species. Historically, these
plants have played a central role in traditional
medicine and have contributed to the livelihoods of
local communities throughout the region. In recent
decades, rising global demand for natural products
driven by increasing consumer interest in health,
wellness, and organic alternatives has renewed
attention to the commercial and developmental
potential of MAPs. In this context, the Hyrcanian
plain and forest areas emerge as promising sites for
the expansion of MAP-based entrepreneurship.

Entrepreneurship broadly refers to the
process of identifying opportunities, mobilizing
resources, and creating value through innovation
and market engagement. In the MAP sector,
entrepreneurship encompasses a wide range of
activities,  including cultivation,  sustainable
harvesting, processing, branding, marketing, and
distribution. Such ventures may vary from
smallholder farms specializing in indigenous species
to larger enterprises involved in extraction
technologies, formulation, and the
commercialization of value-added products. The
viability and success of these enterprises depend on
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a complex interaction among ecological suitability,
socio-economic conditions, market dynamics, and
institutional support systems.

At the same time, the sustainable
development agenda, particularly as articulated in
the United Nations Sustainable Development Goals
(SDGs), offers an important framework for
assessing and guiding entrepreneurship in the MAP
sector. The SDGs constitute a universal call to
action to eradicate poverty, protect the environment,
and promote inclusive prosperity by 2030. If
strategically developed, MAP entrepreneurship in
the Hyrcanian region can contribute meaningfully to
several of these goals, including SDG 1 (No
Poverty), SDG 2 (Zero Hunger), SDG 3 (Good
Health and Well-being), SDG 8 (Decent Work and
Economic  Growth), SDG 12 (Responsible
Consumption and Production), and SDG 15 (Life on
Land).

This review provides a comprehensive yet
focused examination of entrepreneurship in the
cultivation of medicinal and aromatic plants (MAPs)
within the Hyrcanian plain and forest areas.
Drawing on established entrepreneurial frameworks,
it explores the motivations, strategies, and
determinants of success in this sector while critically
applying the Attrition Entrepreneurship Theory
(M. Farzpourmachiani, A. Farzpourmachiani, 2024).
By utilizing this lens, the study distinguishes
between genuine innovation that drives economic
dynamism and 'attrition entreprencurship'activities
that may generate short-term income but fail to
create societal wealth or long-term value. Particular
emphasis is placed on identifying practices that risk
resource recycling or exploitation without fostering
intellectual ~ property or ecological renewal.
Ultimately, the review analyzes ecological, socio-
economic, and institutional drivers to identify SDG-
aligned pathways that promote environmentally
sustainable, socially inclusive, and economically
viable entrepreneurship, seeking to steer the
Hyrcanian MAP sector away from attrition and
toward genuine, value-creating innovation.

II.  Materials and Methods

This review is based on a synthesis of
relevant scholarly and policy literature, including
research articles, review papers, conceptual studies,
and empirical investigations that contribute to
contemporary understanding of medicinal and
aromatic plant entrepreneurship and sustainable
regional development. Priority was given to rigorous
and authoritative sources addressing sustainability
and sustainable development, medicinal and
aromatic plant cultivation, rural entrepreneurship,

biodiversity-based  livelihoods, value chain
development, and nature-based solutions.

The literature consulted was drawn from
reputable academic publishers, including Springer
Nature and BMC, as well as recognized
international organizations such as the United
Nations and the Food and Agriculture Organization
(FAO). Where appropriate, more recent empirical
studies were incorporated to update, refine, and
contextualize established insights. The review
adopted an interdisciplinary perspective, bringing
together contributions from entrepreneurship
studies, environmental science, rural development,
and sustainability research. The overarching aim
was to integrate robust and policy-relevant evidence
for a broad range of stakeholders interested in MAP-
based entrepreneurship in the Hyrcanian region.

Theoretical and Conceptual Framework
Understanding entrepreneurship in the context of
MAP cultivation in the Hyrcanian region requires a
robust theoretical and conceptual framework. This
section combines key entrepreneurship theories with
the ecological and socio-economic specificities of
the Hyrcanian landscape.

3.1 Entrepreneurship Theories

Several major theories of entrepreneurship
provide useful analytical lenses for understanding
the motivations, behavior, and outcomes of MAP
entrepreneurs.

Schumpeterian entrepreneurship
emphasizes the entrepreneur as an innovator who
stimulates economic development through processes
of “creative destruction.” Within the Hyrcanian
MAP sector, this perspective is reflected in ventures
that introduce innovative cultivation methods,
develop novel plant-based products, or establish
new distribution and market channels. For example,
entrepreneurs may adopt advanced extraction
technologies or formulate premium herbal cosmetics
based on locally sourced species.

Kirznerian entrepreneurship focuses on
entrepreneurial alertness to previously overlooked
market opportunities. In the Hyrcanian context, this
may involve recognizing unmet demand for
traditional remedies, niche ingredients for
pharmaceutical or cosmetic industries, or
opportunities to connect local producers with
underserved export markets. This perspective
highlights discovery, responsiveness, and market
perception as central entrepreneurial qualities.

Effectuation theory, developed by Saras
Sarasvathy, suggests that experienced entrepreneurs
often begin with the resources already available to
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them who they are, what they know, and whom they
know rather than with a fixed objective. This
approach is particularly relevant in the Hyrcanian
region, where many local entrepreneurs rely on
indigenous knowledge, community networks, and
gradual experimentation to build viable MAP
ventures under conditions of uncertainty and limited
formal planning resources.

The Resource-Based View (RBV) argues
that sustained competitive advantage derives from
access to valuable, rare, and difficult-to-imitate
resources. In the MAP sector, such resources may
include knowledge of endemic plant species, access
to favorable microclimates, traditional processing
techniques, established trust within  local
communities, and distinctive product quality
attributes. Entrepreneurs who mobilize and protect
these resources effectively are more likely to
achieve long-term success.

Institutional ~ theory  underscores the
influence of regulatory, social, cultural, and
economic institutions on entrepreneurial behavior.
In the case of MAP entreprencurship, institutional
conditions include agricultural policy,
environmental regulations, intellectual property
frameworks, market structures, certification
systems, and educational support. Entrepreneurs
must navigate these institutional settings in order to
access resources, comply with standards, and
establish legitimacy.

3.2 Conceptualizing MAP Entrepreneurship in
the Hyrcanian Context

MAP entrepreneurship in the Hyrcanian region can
be conceptualized as a multidimensional process
involving the following interrelated components:
Resource identification and mobilization:
identifying MAP species, land, water, labor, capital,
and the technical knowledge necessary for
cultivation and processing;

Opportunity ~ recognition and  exploitation:
identifying emerging market trends and unmet
demands in sectors such as natural cosmetics,
pharmaceuticals, nutraceuticals, and functional
foods;

Value creation: transforming raw MAP materials
into higher-value outputs through cultivation,
processing,  standardization,  branding, and
marketing;

Risk  management:  addressing  production,
ecological, market, and regulatory risks, including
those associated with pests, climate variability, and
price fluctuations; and

Sustainability integration: ensuring that
entrepreneurial activities remain environmentally

sound, socially equitable, and economically viable
over the long term.

3.3 Integration with the Sustainable Development
Goals

This framework explicitly incorporates the
SDGs as a normative and analytical lens. MAP
entrepreneurship in the Hyrcanian region is
therefore viewed not merely as an economic activity
but also as a mechanism for advancing broader
sustainable development objectives.
Entrepreneurship theories help explain how and why
entrepreneurial action occurs; the conceptualization
of MAP entrepreneurship clarifies what activities
are involved and where they occur; and the SDGs
define for what purpose and with what broader
impact such entrepreneurship should be pursued.
Together, these  dimensions  provide a
comprehensive basis for analyzing the potential and
limitations of a sustainable MAP entreprencurship
ecosystem in the region.

IV.  Ecological, Socio-economic, and

Institutional Drivers
The development of MAP entrepreneurship in the
Hyrcanian region is shaped by the interaction of
ecological, socio-economic, and institutional
drivers. Understanding these factors is essential for
identifying opportunity structures and designing
effective interventions.

4.1 Ecological Drivers

The Hyrcanian region’s ecological characteristics
form the primary basis for MAP entrepreneurship.
Biodiversity richness and endemism provide a
substantial ~ resource base for commercial
development. The region contains numerous plant
species with medicinal value, distinctive aromatic
properties, and potentially novel bioactive
compounds. This diversity creates a comparative
advantage by offering unique botanical resources
that are not easily replicated elsewhere.

Favorable climatic and edaphic conditions further
enhance this advantage. The region’s humid
temperate climate, varied topography, and fertile
soils across different elevations support both wild
growth and cultivated production of diverse MAP
species. These conditions may reduce production
risks and improve quality and yield.

Traditional  ethnobotanical  knowledge  also
represents a critical ecological-cultural asset. Local
communities possess accumulated knowledge
concerning plant identification, harvesting practices,
medicinal uses, and processing methods. This
knowledge can support the identification of
commercially viable species and improve the
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cultural legitimacy and practical relevance of
entrepreneurial initiatives.

Wild harvesting potential, while significant, must be
approached cautiously. Unsustainable collection can
lead to species depletion, habitat degradation, and
broader ecological harm. Accordingly, ecological
sustainability depends on regulating harvesting
intensity, encouraging cultivation where appropriate,
and integrating conservation principles into
enterprise models.

4.2 Socio-economic Drivers

The  socio-economic  environment  strongly
influences the feasibility and direction of MAP
entrepreneurship.

Growing global demand for natural products has
expanded markets for plant-based ingredients used
in pharmaceuticals, cosmetics, nutraceuticals, and
health foods. This demand creates favorable external
conditions for the commercialization of Hyrcanian
MAPs.

Rural livelihood diversification is another important
driver. In many parts of the region, conventional
agricultural activities may yield limited returns.
MAP cultivation offers an alternative or
complementary income source that can improve
economic resilience and reduce vulnerability.

Local entrepreneurial initiative also matters. The
presence of motivated individuals, producer groups,
and community-based organizations can
significantly influence the emergence and growth of
MAP ventures. Collective entrepreneurship through
cooperatives may strengthen bargaining power,
facilitate knowledge sharing, and improve market
access.

Employment generation is a further socio-economic
benefit. The MAP value chain creates employment
opportunities in cultivation, harvesting, processing,
packaging, distribution, and research, thereby
contributing to rural development and local
economic diversification.

Potential for value addition significantly enhances
the sector’s attractiveness. Moving beyond the sale
of raw materials to higher-value products such as
essential oils, extracts, cosmetics, herbal teas, or
supplements can increase profitability and improve
the long-term sustainability of MAP enterprises.

4.3 Institutional Drivers

Institutional conditions can either enable or
constrain MAP entrepreneurship.

Government policies and support mechanisms are
vital. Supportive policies related to agriculture,
biodiversity  conservation, rural  enterprise
development, and innovation can stimulate sectoral
growth. These may include subsidies, tax incentives,

business incubation programs, technical assistance,
and infrastructure investment.

Research and development (R&D) and extension
services are equally important. Scientific research is
needed to identify promising species, improve
cultivation methods, validate medicinal properties,
and develop new products. Extension services play a
key role in transferring such knowledge to farmers
and entrepreneurs.

Market access and infrastructure are fundamental to
enterprise  viability. Efficient supply chains,
processing facilities, quality assurance systems, and
transportation networks are necessary to connect
producers with domestic and international markets.
Quality and safety regulations influence market
credibility and competitiveness. Clear standards for
cultivation, collection, processing, traceability, and
labeling are essential for accessing premium
markets and maintaining consumer  trust.
Compliance with standards such as Good
Agricultural and Collection Practices (GACP) is
particularly important.

Intellectual property rights (IPR) and benefit-sharing
frameworks are critical for ensuring ethical
commercialization. Given the importance of
traditional knowledge and indigenous biological
resources, legal and institutional arrangements
should protect local interests, prevent biopiracy, and
promote equitable sharing of benefits.

Access to finance also remains a key institutional
concern. Entrepreneurs require appropriate financial
instruments including loans, grants, microfinance,
and investment capital to establish and expand
operations, particularly in processing and product
development.

Overall, the development trajectory of MAP
entrepreneurship depends on how effectively
ecological endowments, socio-economic
opportunities, and institutional structures are
aligned.

V.  Opportunity Spaces for MAP
Entrepreneurship
The ecological richness of the Hyrcanian region and
the expanding global interest in natural products
create multiple opportunity spaces for MAP
entrepreneurship across the value chain.

5.1 Cultivation and Primary Production

One major opportunity lies in the cultivation of
niche MAP species with high commercial value and
specific medicinal or aromatic  properties.
Entrepreneurs may focus on rare, endemic, or high-
demand species suitable for pharmaceutical,
cosmetic, or nutraceutical applications.
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Another promising avenue is organic and GACP-
certified production. Certification can differentiate
products in competitive markets, build consumer
confidence, and enable access to premium price
segments.

For species collected from natural habitats,
sustainable wild harvesting and certification
represent additional opportunities. Entrepreneurs
can develop ethical sourcing systems and pursue
certification schemes such as Fair Wild to
demonstrate environmental responsibility and social
integrity.

Community-based farming cooperatives also
provide a viable model, particularly for
smallholders. By pooling resources and coordinating
production, cooperatives can improve efficiency,
reduce transaction costs, and strengthen market
positioning.

5.2 Value Addition and Processing

Considerable potential exists in extracting bioactive
compounds, including essential oils, oleoresins, and
standardized herbal extracts. Such activities enable
entrepreneurs to move beyond raw material sales
and participate in higher-value market segments.
Similarly, the formulation of finished products such
as herbal medicines, dietary supplements, teas,
cosmetics, and aromatherapy products offers
opportunities for innovation and brand development.
However, this requires technical expertise,
regulatory compliance, and strategic investment.
The development of functional foods and beverages
enriched with MAP ingredients is another expanding
market niche, particularly among health-conscious
consumers.

Some MAPs also have potential applications in
biopesticides and Dbiofertilizers, opening new
possibilities for environmentally friendly
agricultural inputs and circular bioeconomy models.

5.3 Service-Based and Supporting Opportunities
Entrepreneurial opportunities are not limited to
physical products. Ecotourism and agritourism
centered on MAPs can diversify rural incomes by
linking biodiversity, local knowledge, and
experiential tourism. Farm visits, herbal workshops,
guided forest tours, and wellness-based tourism
experiences may be especially attractive.

Other supporting opportunities include seed banks
and germplasm preservation services, quality
control and laboratory testing, consultancy and
training services, and digital platforms and e-
commerce systems that connect producers directly
with consumers or business buyers.

5.4 Research and Innovation

Research-oriented entrepreneurship also holds
promise. This includes the discovery and
characterization of novel phytochemicals, the
development of sustainable cultivation technologies,
and the scientific validation of traditional uses. Such
innovation can strengthen product credibility,
expand markets, and enhance the knowledge base
supporting the sector.

Successful entrepreneurs are likely to specialize in
one or several of these opportunity spaces
depending on their resource base, expertise, and
market orientation.

VI.  SDG-Oriented Development Pathways

Harnessing MAP entrepreneurship in the Hyrcanian
region as a driver of sustainable development
requires alignment with the SDGs. Several
development pathways can be identified.

6.1 SDG 1: No Poverty

MAP cultivation can contribute directly to poverty
reduction by generating income for smallholder
farmers and rural households. Enterprises based on
high-value species, especially those with relatively
short production cycles, can improve cash flow and
increase household resilience.

6.2 SDG 2: Zero Hunger

Although MAPs are not conventional staple crops,
they can strengthen food security indirectly through
income  diversification,  thereby  increasing
households’ ability to secure food. Integration of
MAPs into local food systems, including traditional
foods and beverages, may also promote dietary
diversity.

6.3 SDG 3: Good Health and Well-being

MAP entrepreneurship can improve access to
natural health products and support preventive and
complementary  health  practices.  Scientific
validation of traditional remedies can further
enhance the quality, credibility, and safe use of these
products.

6.4 SDG 8: Decent Work and Economic Growth
The MAP value chain can create employment
opportunities  across  cultivation,  processing,
packaging, distribution, and service sectors. Support
for micro, small, and medium enterprises (MSMEs)
in this field can stimulate inclusive economic
growth and rural industrialization.

6.5 SDG 12: Responsible Consumption and
Production

Entrepreneurship in the MAP sector can advance
responsible production by promoting organic
cultivation, efficient resource use, integrated pest
management, traceability, and waste minimization.
Circular approaches that valorize by-products can
further improve sustainability performance.

6.6 SDG 15: Life on Land
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The cultivation of native MAP species can reduce
pressure on wild populations and support
biodiversity conservation. Sustainable harvesting
protocols, habitat restoration, and ecosystem-based
land management are essential for ensuring that
commercialization does not undermine ecological
integrity.

6.7 SDG 17: Partnerships for the Goals

The success of MAP entrepreneurship depends on
collaboration among local communities, government
agencies, research institutions, private firms, and
civil society organizations. Partnerships are
necessary for knowledge exchange, capacity
building, financing, and coordinated policy
implementation.

VII.  Discussion

The review indicates that entrepreneurship
in MAP cultivation in the Hyrcanian region is
characterized by substantial promise but also
significant  constraints. The application of
entrepreneurship theory shows that successful
ventures depend not only on opportunity
recognition, as emphasized by Kirzner, but also on
innovation, as highlighted by Schumpeter, effective
resource mobilization as explained by the RBV, and
adaptive responses to institutional conditions.
Effectuation theory is especially relevant for
grassroots and small-scale entrepreneurs who rely
on local knowledge, social networks, and iterative
experimentation under uncertainty.

The ecological foundations of this sector
are particularly strong. Biodiversity, favorable
environmental conditions, and extensive
ethnobotanical knowledge collectively provide a
robust platform for enterprise development.
However, these same assets are highly vulnerable to
overexploitation. ~ Without carefully designed
conservation strategies and sustainable harvesting
frameworks, the commercialization of MAPs may
degrade ecosystems and erode the natural capital
upon which the sector depends. In this respect,
ecological sustainability is not peripheral but
fundamental to entrepreneurial viability.

The socio-economic environment is
similarly enabling yet uneven. Rising demand for
natural products creates market momentum, while
the need for rural income diversification provides a
strong local incentive for sectoral development.
Nevertheless, major barriers remain, including
inadequate access to certification, weak market
intelligence, insufficient processing capacity, and
limited entrepreneurial skills. Many producers
remain confined to low-value segments of the value
chain, especially the sale of raw materials, and are

therefore unable to capture the full economic
benefits of the sector.

Institutional conditions are perhaps the
most decisive mediating factor. Strong policy
support, effective extension services, research
investment, and accessible finance can catalyze
sector growth. Conversely, fragmented regulation,
weak implementation capacity, and inadequate
protection of traditional knowledge can inhibit
entrepreneurship and undermine equity. In
particular, the absence of transparent intellectual
property and benefit-sharing arrangements may
expose local communities to exploitation and
discourage knowledge-based innovation.

The SDG framework provides a
compelling rationale for promoting MAP
entrepreneurship as an integrated development
strategy. The sector has the potential to deliver

simultaneous  gains in  poverty reduction,
employment  generation, health  promotion,
biodiversity ~ conservation, and  responsible

production. However, these outcomes are not
automatic. They require deliberate policy design,
capacity-building interventions, and institutional
mechanisms that embed sustainability and equity
into business models.

Another central issue is value chain
upgrading. The transition from raw material
production to extraction, formulation, branding, and
specialized service provision is critical for
increasing returns and strengthening resilience.
Achieving such upgrading requires investment in
technology, quality infrastructure, regulatory
compliance, and entrepreneurial training. Without
these enabling conditions, local producers may
remain marginal participants in value chains
dominated by external actors.

Finally, the review underscores the need for
a multi-stakeholder approach. No single institution
can independently develop a sustainable MAP
entrepreneurship ecosystem in the Hyrcanian region.
Coordinated action involving  governments,
researchers,  private  sector  actors, local
communities, and development organizations is
essential for building trust, mobilizing resources,
and ensuring that the benefits of commercialization
are distributed fairly. The long-term success of MAP
entrepreneurship will therefore depend on whether
ecological stewardship, market development, and
social inclusion can be advanced in a mutually
reinforcing manner.

VIII.  Conclusion
The Hyrcanian plain and forest areas
constitute a significant and still underutilized
resource base for entrepreneurship in the cultivation,
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processing, and commercialization of medicinal and
aromatic plants. This review has integrated
entrepreneurship theory with the ecological, socio-
economic, and institutional realities of the region,
highlighting the strategic importance of MAPs in
advancing sustainable regional development.

The analysis demonstrates that the
Hyrcanian region possesses substantial comparative
advantages, including rich biodiversity, favorable
agroecological  conditions, and longstanding
traditional knowledge. These strengths are
reinforced by expanding global demand for natural
products and the pressing need to diversify rural
livelihoods. At the same time, the sector faces
important challenges related to market access, value
addition, quality assurance, sustainability, and
institutional support.

A wide range of opportunity spaces exists,
including certified cultivation, sustainable wild
harvesting, extraction and processing, product
formulation, ecotourism, quality services, and
research-based innovation. If these opportunities are
strategically developed, MAP entrepreneurship can
contribute directly to several SDGs, particularly
those related to poverty reduction, food security,
health and well-being, decent work, responsible
production, and biodiversity conservation.

To realize this potential, a coordinated and
multi-level strategy is required. Such a strategy
should include supportive policy frameworks,
investment in research and extension, accessible
finance, strong regulatory systems, equitable
benefit-sharing arrangements, and targeted capacity-
building programs for local entrepreneurs. In this
way, MAP entrepreneurship can become a viable
pathway toward environmentally responsible,
socially inclusive, and economically resilient
development in the Hyrcanian region.

Future research should move beyond
conceptual synthesis and prioritize empirical
investigation of specific entrepreneurial models,
value chain structures, institutional arrangements,
and policy interventions. Such research would
provide stronger evidence on how MAP
entrepreneurship  affects  local  livelihoods,
biodiversity outcomes, and regional sustainability
trajectories.
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