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CrossMask

This study aims to explain the dynamic model of the entrepreneurial ecosystem in the medicinal plants
industry to enhance the understanding of the complexities and dynamics of this sector, identify
existing entrepreneurial opportunities, create jobs, and improve the productivity of production factors,
including arable land, water resources, and human capital. This research is applied-developmental in
terms of its objective and exploratory in terms of the data collection method, using a mixed
(quantitative and qualitative) approach. Initially, related variables were identified through a review of
the literature. Subsequently, the relationships between the variables were extracted through an
examination of prior research. In the next stage, semi-structured interviews with experts were
conducted to complete the relationships between the variables in the model. Finally, based on system
dynamics, a causal-loop diagram of this ecosystem was developed. The study's population consists of
entrepreneurs in the medicinal plants industry within the entrepreneurial ecosystem framework. In the
findings from the explanation of the causal model of the study, five subsystems of the entrepreneurial
ecosystem were identified. The first subsystem focuses on medicinal plant production and
development, which also examines the country's population. The second subsystem pertains to
financing and investment in medicinal plant development, which considers their responsiveness to
other variables, such as the exchange rate. The third subsystem addresses entrepreneurial ecosystem
development, including supportive policies, entrepreneurial opportunities, and marketing. The fourth
subsystem deals with the productivity of production factors, involving water resources, land, and
human labor. The fifth subsystem, the cultural factors subsystem, addresses the cultural aspect and
was added to the model to address the research gap that existed in this field. Then, the key variables
in each subsystem and their causal relationships within the subsystems, as well as the interrelationships
between the subsystems, were modeled in the form of a causal-loop diagram. Another gap addressed
by this research is the investigation of the entrepreneurial ecosystem of medicinal plants, which has
not been studied using system dynamics before. Additionally, presenting a new classification of
subsystems is an innovation in this study. All five identified categories of factors have complex
interrelations, typically of a direct nature. By establishing appropriate connections between the
variables of this ecosystem, not only is an improvement in the productivity of production factors
(including arable land, water resources, and human capital) achieved, but individual benefits for
entrepreneurs and social benefits for the community are also realized.
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Introduction

Agriculture serves as a pivotal economic driver and a primary source of foreign exchange in
numerous countries worldwide (Urgessa, 2024; Worku, 2023). The advancement of the agricultural sector
is anticipated to lead to increased production of agricultural commaodities and enhanced incomes for rural
communities, thereby serving as a crucial economic indicator. In other words, economic development
efforts focus on raising household incomes and subsequently boosting productivity among farmers.
However, significant barriers remain that impede farmers from augmenting their incomes (Kirillova et al.,
2020). The agricultural ecosystem encompasses a diverse array of stakeholders, including farmers, inputs,
climate, financial institutions, government bodies, value-added facilitators such as distribution channels,
supply chains, grading, branding, marketing, commodity exchanges, and consumers. Strengthening each
component of this ecosystem is imperative for the sustainable development of agriculture (Rao et al., 2024).

Given that a model represents reality for a specific purpose, the present study seeks to develop an
entrepreneurial ecosystem model for the medicinal plant industry in Iran, aiming to create value by
leveraging the sector's inherent potentials. Among various entrepreneurial ecosystem models, Isenberg’s
framework is particularly favored by entrepreneurial policymakers for its impactful approach to
entrepreneurial development (Isenberg, 2011). Isenberg contends that the success of entrepreneurial
development hinges on the performance of the entrepreneurial ecosystem across various domains.
Addressing all active elements within the ecosystem and their interactions is a prerequisite for formulating
appropriate entrepreneurial development policies. According to Isenberg’s model, the primary domains
of the entrepreneurial ecosystem include financing, policy, culture, human capital, support mechanisms,
and markets (Isenberg, 2011).

In the context of Iran, fostering entrepreneurship requires a systemic perspective that
simultaneously considers all ecosystem elements and related policies. Developing entrepreneurial
strategies that encompass all aspects of the ecosystem enhances the probability of success for stakeholders
involved, thereby improving the overall sector’s productivity (Davari et al., 2017). Accordingly, this study
focuses on identifying and designing a dynamic entrepreneurial ecosystem model for the medicinal plant
industry in Iran. The research aims to uncover the ecosystem’s dynamics, pinpoint entrepreneurial
development areas, and formulate strategies to enhance the performance of businesses operating within
the medicinal plant sector. This is achieved by employing the entrepreneurial ecosystem theory, which
defines the structural relationships and primary interactions among actors, emphasizing the role of a
broader ecosystem that supports entrepreneurial activities.

Methods and Materials

This research employs a mixed-methods exploratory approach, integrating both qualitative and
guantitative components. Initially, a comprehensive literature review was conducted, encompassing over
seven hundred articles related to medicinal plant ecosystems from 2015 to 2024 (1394 to 1403 in the
Iranian calendar). This extensive review facilitated the identification of relevant variables and
interrelationships pertinent to the study. To complement the literature findings, semi-structured interviews
were conducted with twelve experts, comprising university professors in business and industrial
management disciplines and seasoned entrepreneurs in the medicinal plant sector holding advanced
degrees and with over three years of industry experience. These experts were selected using purposive
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sampling and snowball technigues to ensure a diverse and knowledgeable respondent pool. The qualitative
data collected from these interviews underwent validation through a three-round Delphi method,
enhancing the reliability and accuracy of the identified variables and relationships.

The quantitative aspect of the research focused on modeling the entrepreneurial ecosystem using
system dynamics. This involved constructing causal loop diagrams (CLDs) to represent the dynamic
interactions and feedback mechanisms within the ecosystem. System dynamics, developed by J. Forrester
in the 1960s, was employed to analyze the complex economic and social systems underpinning the
medicinal plant industry. This approach posits that a system’s structure determines its behavior,
emphasizing the importance of accumulations, flows, delays, and feedback loops in shaping system
dynamics (Tang & Rehme, 2017). The primary step involved designing the main subsystems based on the
entrepreneurial ecosystem theory, followed by identifying variables and their interrelationships. These
elements were then incorporated into the CLD to visualize and simulate the system’s behavior over time.

The research methodology encompassed both library and field methods for data collection. The
library method involved a thorough examination of existing literature on entrepreneurial ecosystems in
medicinal plants to identify relevant variables and establish the nature of their relationships. The field
method involved conducting semi-structured interviews with industry experts to refine and complete the
model’s variables and relationships. The qualitative data informed the development of the system
dynamics model, which was further tested and validated through expert feedback and iterative refinement.

Findings and Results

The comprehensive literature review and expert interviews yielded a total of sixty internal
variables and twenty-six external variables within the entrepreneurial ecosystem model for the medicinal
plant industry in Iran. These variables encompass various facets of the ecosystem, including production
and development, financing and investment, entrepreneurial ecosystem development, productivity of
production factors, and cultural factors.

Key internal variables identified include the supply to domestic markets, production of value-
added medicinal products, promotion of medicinal plant capabilities, product losses, and inflation impacts
on private sector investment attractiveness. External variables encompass exchange rates, annual rainfall
averages, import prices of medicinal products, economic rent, average labor productivity, sanctions, power
distance, and others influencing the ecosystem dynamics.

The model was structured into five broader subsystems:

1. Production and Development of Medicinal Products: This subsystem examines the production
processes and the role of population demand and export activities. Internal factors such as domestic
demand, influenced by income levels and product losses, impact net production and subsequent
market distribution.

2. Financing and Investment in Medicinal Plant Development: This focuses on financial support
mechanisms, predominantly reliant on state banking systems and government funds. Challenges
such as low returns on investment due to high inflation and economic instability hinder private
sector participation.
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3. Entrepreneurial Ecosystem Development: Encompassing supportive policies, entrepreneurial
opportunities, and marketing efforts, this subsystem highlights the role of government strategies
and cooperative efforts in enhancing market access and consumer reach.

4. Productivity of Production Factors: This involves the efficiency of labor, land, and water
resources, determining overall production output and the average yield per hectare. Investments in
soil and water management directly influence land productivity and cultivation potential.

5. Cultural Factors: This addresses societal attitudes towards medicinal plant use, trust in traditional
medicine, and the impact of cultural norms on consumer behavior and market demand.

The causal loop diagrams revealed several reinforcing and balancing feedback loops that drive the
ecosystem’s dynamics. For instance, increased water efficiency reduces water demand in cultivation,
freeing resources for expanding cultivated areas and enhancing overall production capacity. Similarly,
improved labor productivity boosts production and value addition, enhancing financial performance and
attracting further investment. Conversely, cultural resistance or power distance can dampen
entrepreneurial activities, balancing the reinforcing effects of other positive drivers.

Conclusion

The developed causal loop diagram illustrates a complex interplay of reinforcing and balancing
feedback loops within the medicinal plant entrepreneurial ecosystem. One key reinforcing loop (R1)
demonstrates that enhanced water productivity reduces the demand for water in medicinal plant
cultivation, thereby increasing available water resources for cultivation and expanding arable land. This
expansion fosters greater employment opportunities, which in turn enhances labor productivity, leading
to increased production and value addition in medicinal plants. The resulting financial performance
improvements attract more government funding, further facilitating investments in advanced irrigation
systems and perpetuating the cycle of increased water productivity.

Another reinforcing loop (R2) highlights that increased labor productivity elevates the production
of both processed and unprocessed medicinal products, thereby boosting value addition and improving
the trade balance of medicinal plant exports. This financial uplift enhances the sector’s financial
efficiency, attracts additional government funding, and supports research and development, which in turn
further increases labor productivity.

A third reinforcing loop (R3) shows that improved soil productivity leads to higher medicinal plant
production, increasing exports and improving the trade balance. Enhanced financial performance from
exports augments government funding for sector development, facilitating further investments in soil
productivity and sustaining the cycle.

Conversely, a balancing loop (B1) indicates that as employment opportunities in the medicinal
plant sector increase, the labor force expands, which enhances labor productivity and production.
However, this also leads to higher employment rates, which eventually saturate available opportunities,
balancing the initial increase and preventing overexpansion.

In conclusion, this research provides a comprehensive model of the entrepreneurial ecosystem for
the medicinal plant industry in Iran, grounded in Isenberg’s influential framework and enriched through
system dynamics modeling. The study reveals that a robust and integrated ecosystem, characterized by
effective financing, supportive policies, cultural acceptance, skilled human capital, and efficient markets,
is essential for the sector’s growth and sustainability. Policymakers are encouraged to adopt a holistic
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approach in developing entrepreneurial strategies, ensuring that all ecosystem components are
synergistically enhanced to maximize productivity and economic benefits. Future research may extend
this model by incorporating additional variables and exploring the impact of emerging trends such as
technological advancements and global market shifts on the entrepreneurial ecosystem.
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