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Introduction: Iran, with a wide variety of climates, is among the top 20 countries in the world in terms of medicinal plant production, yet it does not have a significant position among the top exporting countries of medicinal plants and related products. Therefore, this exploratory descriptive research was conducted with the aim of analyzing the strategic development for sustainable export of medicinal plants from Iran to the global value chain using the SWOT technique.

Methods: The study population consisted of three groups: experts in medicinal plants, managers and relevant experts in agricultural administrations, natural resources and watershed management, Agriculture and natural resources research and education center, as well as producers, traders, and managers in the field of medicinal plants, with 31 individuals selected purposefully as a sample using snowball sampling method.

Results and discussion: Based on the findings, 10 strengths, 25 weaknesses, 11 opportunities, and 16 threats were identified. The results indicated that the average weaknesses outweighed the strengths, and threats outweighed the opportunities. Therefore, the strategic quadrant of the SWOT matrix was placed on the WT (defensive strategies). Accordingly, some proposed strategies such as “Encouraging regional investment in the field of medicinal plant processing industries” and “Reforming and facilitating administrative bureaucracy to obtain necessary licenses for final product production” were suggested to play a more significant role in the development of medicinal plant production and processing. The findings of this study can be utilized by decision-makers and relevant policymakers in planning and for sustainable development of Iranian medicinal plant exports in the global value chain.
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1 Introduction

Medicinal plants in Iran are globally recognized as one of the most important medicinal resources due to their diverse variety and various medicinal properties. Iran is among the top 20 countries in the world in the production of medicinal plants (Mehrnia et al., 2021). However, Iran is not among the leading countries in the export of medicinal plants and related products. Table 1 illustrates the leading countries in the world in the export of medicinal plants. A comparison of Iran's potential in terms of richness and diversity of medicinal plants with some of the mentioned countries indicates challenges in entering Iranian medicinal plants into the global value chain and, consequently, the country's economic development.


TABLE 1 The world's leading countries in the import and export of commodity group pharmaceutical plants, 2022.
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In Semnan province, Iran (Figure 1), annually three thousand tons of medicinal plants are harvested and utilized from rangelands. Approximately 50% of these plants are exported. Exported products such as Ferula assa-foetida (Asafoetida), Ferula pseudalliacea (Koma), Zataria multiflora (Shirazi Thyme), Astragalus verus Olivier (Tragacanth), Ferula gummosa (Galbanum), Gundelia tournefortii (Tumble Thistle), and Terfezia boudieri Chatin (Desert Truffle).


[image: Figure 1]
FIGURE 1
 Geographical location of Nowshahr township geographical location of Semnan province in Iran.


Figure 2 illustrates the export of medicinal plants from Semnan province in 2022 by product type. Astragalus verus Olivier had the highest export amount in 2022, while Terfezia boudieri Chatin had the lowest export volume among medicinal plants from the province.


[image: Figure 2]
FIGURE 2
 Export of medicinal plants of Semnan province in 2022. Source: GDNRWM (General Department of Natural Resources and Watershed Management) of Semnan Province (2022).


The sustainable production of medicinal plants can contribute to preserving biodiversity, improving the quantitative and qualitative production, increasing employment opportunities and income generation, enhancing health, and improving the quality of life for individuals in rural and remote areas (Astutik et al., 2023). According to published statistics, Iranian medicinal plants are exported to more than 20 countries worldwide. Some of these countries include Iraq, Germany, India, China, Italy, United Arab Emirates, Egypt, Turkey, France, Japan, South Korea, Bahrain, Armenia, Qatar, Lebanon, Republic of Azerbaijan, Russia, Afghanistan, and Yemen (Karim et al., 2020). Figure 3 depicts the level of exports of Iranian medicinal plants to target countries in the year 2021.


[image: Figure 3]
FIGURE 3
 Iran's main importing markets for medicinal plants and related products in 2021 and its dollar value. Source: Trade Map (2023).


In this regard, Iran needs to make more efforts and developments to improve the quality and increase production capacity, develop new markets, appropriate marketing, and optimize the use of natural resources and the environment to compete with other countries in the global market (Amiri et al., 2021). Therefore, this study examines the challenges of production and processing of medicinal plants in Semnan province to analyze a strategic development for sustainable export of medicinal plants of Iran to the global value chain. Challenges such as quality, safety, international standards, competition with other provinces producing medicinal plants are discussed and solutions are provided to address these challenges and develop the industry of medicinal plants. The novelty of this research, in addition to the geographical location (Semnan province), focuses on identifying weaknesses and strengths, opportunities, and threats for providing a strategic analysis and sustainable development for the export of medicinal plants.



2 Theoretical background and literature review

Having comprehensive and reliable information about the distribution of medicinal plants allows for effective management, systematic planning, and economical exploitation of them. Success in commercializing medicinal plant products requires a clear understanding of demand and production systems of medicinal plants along with their value chain. A value chain encompasses a full range of activities necessary for the utilization of a product from its source to the end user in a way that meets their needs, tastes, and preferences (Volenzo and Odiyo, 2020). In this regard, having international standards in the production and export of medicinal plants is of paramount importance, and failing to adhere to these standards may create difficulties for exporters (Vardian et al., 2021). To produce, process, and export medicinal plants and their derivatives to global markets, specific standards must be followed. The standards that need to be adhered to in the production and export of medicinal plants include:

- Good Manufacturing Practices (GMP), which involve compliance with issues such as quality management, production process management, human resource management, etc. (Karamipour Esfahani and Abedi, 2016).

- Good Agricultural Practices (GAP), which involve adherence to issues such as using healthy seeds, appropriate use of organic and chemical fertilizers, proper water uses and water resource management, weed control, pest and disease control, etc. (Karamipour Esfahani and Abedi, 2016).

- ISO 9001 standard for compliance with quality management standards and ISO 14001 standard for adherence to environmental issues in the production and export of medicinal plants to global markets [INSO (Iran National Standard Organization), 2023].

- Hazard Analysis Critical Control Point (HACCP) standard, which is used in the industry for ensuring safety and hygiene in the production and export of herbal products to global markets (Palash et al., 2021).

- Iranian National Standard (Medicinal plants, in general, do not have a mandatory national standard. However, non-carbonated herbal drinks and herbal distillates have national standards numbered 11077 and 10077) [INSO (Iran National Standard Organization), 2023].

In addition to the specific standards for the collection of plants from natural habitats, there are multiple factors that must be considered.

Despite Iran's suitable climate and abundant diversity of medicinal plants, being recognized as one of the important countries in the production of aromatic and medicinal plants, entering the global value chain of these plants and their by-products poses challenges for marketers and producers, including high diversity of medicinal plants, inadequate quality of products, and lack of customer identification (Vardian et al., 2021; Yang, 2024). A study conducted in Bangladesh in 2021 identified the barriers of the medicinal plants industry to enter the global value chain, including the lack of modern production techniques and business knowledge, financial backwardness of medicinal plant producing farmers, minimal educational and promotional support, and ultimately identified demand price and unstable market as challenges and introduced the strengths of the medicinal plants industry as land suitability, abundant inputs, and wide acceptance in society. Furthermore, low governmental and non-governmental support and low quality of inputs have been identified as threatening factors to the medicinal plants industry (Palash et al., 2021).

Given the issues mentioned, marketing in the herbal value chain is considered one of the key factors in the success of exporting these plants. Marketing involves various processes such as market research, product design, production, packaging, distribution, and sales (Alizadeh et al., 2023; Mostafayi Darmian et al., 2023). In developing countries, intermediaries dominate in the field of trade and marketing as local communities are not well organized (Volenzo and Odiyo, 2020). Therefore, marketing is one of the areas that is worthy of investigation and in need of enhancement for the sustainable production of medicinal plants in global value chains. In fact, one of the ways to reach global markets is to be familiar with the principles of marketing and branding (Tom et al., 2018). Through these methods, producers can introduce their products to customers worldwide and improve new markets by identifying customer needs (Karim et al., 2020). Thus, understanding the importance of marketing and using appropriate marketing methods can lead to a considerable improvement in the sales and exports of aromatic and medicinal plants in global markets (Rana et al., 2020).

Marketing and market orientation at the macro level in the pharmaceutical plants industry encompass processes carried out for the purpose of selling and developing the target market of pharmaceutical plant products in the international and domestic markets (Singh et al., 2022). These processes include market analysis, branding, advertising, market development, and marketing strategy determination (Karim et al., 2020). Based on numerous studies and marketing theories, the quality of marketing agricultural products with an emphasis on marketing pharmaceutical plants, including the commitment and inclination of senior managers toward marketing, has been identified as a foundational factor in marketing pharmaceutical plants (Alizadeh et al., 2023). Furthermore, skill development and market understanding are factors that lead to the sustainable development of pharmaceutical plants production and globalization of pharmaceutical plants markets and the expansion of agricultural promotion in the pharmaceutical plants sector (Zhao et al., 2021; Alizadeh et al., 2023). In order to achieve these goals, the need for the provision of complementary strategies in marketing and market orientation at the macro level is felt in the policy-making domain in the pharmaceutical plants sector (Bekkers et al., 2020; Zhao et al., 2022).

Synergistic strategies in marketing and market orientation in the herbal industry encompass actions that companies can take to enhance their performance in the market (Kala et al., 2006). Various studies have examined these strategies under different titles, summarily including:

- Collaborating with relevant companies: Manufacturers can collaborate with related companies in the herbal industry to enhance their market performance. For instance, collaborations of manufacturers with distribution companies lead to a wider range of audiences with easier access for consumers (Heidarzade Rizi et al., 2015).

- Diversifying product development: In the herbal industry, focusing on essences and plant-based active ingredients meets the diverse needs of various audiences and increases market share for manufacturers (Zare Zardeini and Amiri Aghdaie, 2014; Afshar et al., 2022).

- Joint advertising: Joint advertising can be an appropriate operational solution to enhance the effectiveness of product offerings (Kala et al., 2006).

- Joint research and development: through collaboration between manufacturers and traders in research and development, products are aligned with market needs (Mintah et al., 2022).

A literature review on the obstacles to entrepreneurship development in the field of medicinal plants and sustainable agriculture in developing countries, including Iran, reveals the existence of five barriers which are referred to as “educational-promotional,” “economic,” “supportive,” “technical-management,” and “infrastructural” barriers (Asl Roosta et al., 2017; Maleksaeidi and Memarbashi, 2023). The proposed solutions in this research can also assist companies producing products derived from medicinal plants to perform more successfully in domestic and international markets, thereby facilitating the growth and development of the medicinal plants industry in Iran.



3 Materials and methods

The current research is considered a qualitative study in terms of paradigm, a non-experimental study in terms of variable control, applied research in terms of objective, and a descriptive study in terms of data collection, which was carried out using the SWOT technique. The statistical population of this research included three groups: specialists in medicinal plants and related fields (as subject matter experts), managers and relevant experts in the Agricultural Jihad, Natural Resources, Watershed Management departments, and the Agriculture and Natural Resources Research and Education Center (as planners), as well as producers, traders, and managers in the pharmaceutical industry sector (as operational and executive agents), of which 31 individuals were purposefully and snowball-sampled (Table 2). It is worth noting that the sample size in a Delphi panel can range from 3 to 80 individuals. In most studies utilizing the Delphi technique, the number of participants ranges from 5 to 20 individuals (Hsu and Sandford, 2007).


TABLE 2 The statistical population of the panel of experts and the selected sample size.
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The data collection instruments consisted of questionnaires and interviews. To achieve a consensus, the Delphi technique was employed in three rounds. The use of the Delphi technique is appropriate when the research goals involve exploration, prioritization, and obtaining new information in the studied area (Tohidimoghadam et al., 2023). In the first round, an open-ended questionnaire consisting of five questions regarding the problems and their implications in the production, processing, and export of aromatic and medicinal plants was presented. In the first round, 122 factors were extracted from the respondents' opinions. In the second round, the members of the expert panel expressed their agreement or disagreement with the extracted items. After collecting the questionnaires and analyzing the responses using SPSS27 software, the items agreed upon by more than 70% of the respondents were retained, and the rest were removed (Tohidimoghadam et al., 2023; Mohammadi et al., 2024). The remaining items were used as the main items in the design of the third questionnaire. In the third stage, the items were categorized into four sections of strengths, weaknesses, opportunities, and threats and presented as 62 questions tailored to the respondents. These questions were designed in the form of a Likert scale (with options of 1 = very low, 2 = low, 3 = moderate, 4 = high, and 5 = very high), and the recipients were asked to express their level of agreement regarding the main factors affecting the production, processing, and export of medicinal plants. The face validity of the questionnaire at each stage was examined and confirmed by a panel of experts. As for the reliability of the questionnaire, in the Delphi method, when the size of the respondent group exceeds 13 experts, the reliability is estimated at over 80% (Drumm et al., 2022).

Following the collection of the questionnaires in the third phase, the gathered responses were analyzed using SPSS27 software. The statistics utilized in this phase included mean, standard deviation, relative importance, and final coefficient. Ultimately, the identified factors consisted of 10 strengths, 25 weaknesses, 11 opportunities, and 16 threats, which were analyzed in a SWOT matrix. In the third phase, the received responses were ranked, and the items with agreement levels below 70% were eliminated. 62 remaining items were classified on a 5-point Likert scale ranging from 1 (lowest level of agreement) to 5 (highest level of agreement) and were sent to 31 panel members, of which 23 questionnaires were returned (a return rate of 74%, which is acceptable for the third round).

The SWOT matrix serves as a framework to assist planners in identifying strategies to achieve goals. The term SWOT stands for the initials of the four words Strength (S), Weakness (W), Opportunity (O), and Threat (T) (Table 3). The logic behind this approach is that an effective strategy should maximize a system's strengths and opportunities while minimizing its weaknesses and threats. If applied correctly, this logic will yield very good results for selecting and designing an effective strategy (Fallah Haghighi et al., 2021). The SWOT matrix comprises four categories of strategies: offensive strategy (SO), conservative strategy (ST), adaptive strategy (WO), and defensive strategy (WT) (Table 3).


TABLE 3 SWOT matrix and how to determine strategies.
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4 Results and discussion


4.1 Descriptive and demographic statistics of specialists

The respondents consisted of 74% male professionals and the remaining 26% were female. 48% were employed in the manufacturing sector and private companies, 39% were employed in government agencies, and 13% were university professors. Table 4 presents the other characteristics of the respondents.


TABLE 4 Descriptive statistics of the respondents (n = 31).
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4.2 Strengths, weaknesses, threats and opportunities in the production, processing and export of medicinal plants

In order to achieve success in the global market, Iranian medicinal plant producing companies need to address challenges and employ appropriate strategies for their management, including technology development, standardization and quality control, proper advertising and marketing, expansion into new markets and access to global markets, as well as formulation of suitable marketing and sales strategies (Tom et al., 2018; Vardian et al., 2021; Padulosi et al., 2002). Based on this, through three Delphi phases, 10 strengths, 25 weaknesses, 11 opportunities, and 16 threats were identified. Descriptive statistics of the extracted items are presented in Tables 5–8.


TABLE 5 Descriptive analysis of the “strengths” extracted in the three phases of Delphi.
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TABLE 6 Descriptive analysis of the “weakness” extracted in the three phases of Delphi.
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TABLE 7 Descriptive analysis of the “opportunities” extracted in the three phases of Delphi.
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TABLE 8 Descriptive analysis of the “threats” extracted in the three phases of Delphi.
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4.3 Strategic analysis and executive actions

The results presented in Tables 5–8 indicate the strengths, weaknesses, opportunities, and threats obtained from the perspectives of the respondents in this research. The overall average of strengths (3.83), weaknesses (4.15), opportunities (3.96), and threats (4.16) was calculated, revealing the superiority of weaknesses over strengths and threats over opportunities. Based on this, the internal and external differences in the SWOT matrix yield coordinates in the defensive strategic area (WT: weaknesses and threats) as shown in Table 9 and Figure 4.


TABLE 9 Internal-external of the Strategic planning for the development of production and processing of medicinal plants in Semnan.
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FIGURE 4
 The scope of the strategic space for the development of production and processing of medicinal plants in Semnan province.


Average strengths (S)–Average weaknesses (W) = 3.83–4.15 = −0.32.

Average opportunities (O)–Average threats (T) = 3.96–4.16 = −0.20.

Based on the strengths, weaknesses, opportunities, and threats identified, strategies were formulated using the SWOT matrix to advance the production, processing, and export of medicinal plants (Table 10).


TABLE 10 SWOT matrix for the development of production and processing of medicinal plants in Semnan.
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The offensive strategies (SO) focus on sustainable development of the medicinal plants industry derived from combining internal strengths with external opportunities. These strategies aim to maximize environmental opportunities by leveraging the strengths of the existing system.

The defensive strategies (WO) are derived from combining internal weaknesses with environmental or external opportunities. These strategies aim to utilize potential advantages present in environmental opportunities to compensate for existing system weaknesses.

Competitive strategies (ST) are derived from combining internal strengths with environmental or external threats. These strategies are designed to maximize strengths to address threats effectively.

Defensive strategies (WT) are derived from combining internal weaknesses with environmental threats. They encompass strategies aimed at minimizing the damages resulting from threats and weaknesses (Puyt et al., 2023).

Based on the results of the SWOT matrix, some executive actions for sustainable development of the medicinal plants industry can be presented according to Table 11.


TABLE 11 Implementation measures based on SWOT matrix strategies.
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To enhance the understanding of the strategic development of Iran's medicinal plant exports, it is essential to draw comparisons with marketing chains in other leading countries in the medicinal plant sector. For instance, countries such as China, India, and Germany have established robust frameworks for the cultivation, processing, and export of medicinal plants, which can serve as valuable benchmarks for Iran (Mehrnia et al., 2021).

In China, the integration of traditional medicine with modern agricultural practices has led to a significant expansion of its medicinal plant exports. The Chinese government actively supports this sector through policies that promote research and development, quality control, and international marketing initiatives. As a result, China has successfully positioned itself as a global leader in the medicinal plant market, leveraging its vast biodiversity and traditional knowledge.

Similarly, India has a well-developed system for the cultivation and marketing of medicinal plants, supported by the National Medicinal Plants Board (NMPB). This board facilitates the sustainable harvesting of medicinal plants and promotes their export through various initiatives, including financial incentives for farmers and producers. India's approach emphasizes the importance of community participation and the preservation of indigenous knowledge, which has significantly contributed to its success in the global market (Karim et al., 2020).

In contrast, Germany's medicinal plant sector is characterized by stringent quality standards and a strong emphasis on research and innovation. The country has established a comprehensive regulatory framework that ensures the safety and efficacy of medicinal products derived from plants. This focus on quality has enabled German companies to command higher prices in international markets, highlighting the importance of quality assurance in the marketing chain (Amiri et al., 2021).

By examining these international examples, it becomes evident that Iran can benefit from adopting similar strategies tailored to its unique context. For instance, fostering public-private partnerships, investing in research and development, and enhancing quality control measures could significantly improve the competitiveness of Iranian medicinal plants in the global market. Furthermore, understanding the dynamics of marketing chains in these countries can provide insights into best practices that could be adapted to strengthen Iran's position in the global value chain of medicinal plants.




5 Conclusion

Given the position and value of production and processing of medicinal plants in the domestic economy as well as non-oil exports, and the climatic diversity of Semnan province for the cultivation and production of medicinal plants, the present study aimed to identify the strengths, weaknesses, opportunities, and threats in the sustainable development of production and processing of medicinal plants in Semnan province using the SWOT method, and to provide appropriate strategies for each of the challenges. Based on the research data, 10 strengths, 25 weaknesses, 11 opportunities, and 16 threats were identified. According to the findings, the strengths and opportunities can be considered as advantages, while weaknesses and threats as constraints in the development and export of medicinal plants in Semnan province. Based on the research findings, considering that exports have not been carried out within a coherent and systematic marketing strategy, it is necessary to prioritize the target markets for medicinal plants and their related products, and to determine the strategy for developing the export of desired products in order to provide practical strategies for exporters and commercial planners of the province. Ultimately, a long-term strategy for industrial development in the field of medicinal plant processing and production of secondary products is recommended.

This research, like any other research, has its limitations. The present study was conducted qualitatively using the SWOT technique. Although the strategic results and proposed executive actions are useful, valuable results can be obtained in future research by using quantitative methods and other diverse techniques focusing on different target audiences, especially consumers of medicinal plants.

Ultimately, based on the findings, the following policy recommendations can be made:

- Encouraging regional investment in the field of medicinal plant processing industries and

- Reforming and facilitating administrative bureaucracy for obtaining necessary licenses for final product production.

- Furthermore, the following recommendations can serve as a starting point for future research.

- Analyzing the effects of regional investment incentives on the development of medicinal plant exports.

- Assessing the potential global markets for Iranian medicinal plant exports and

- Analyzing methods to improve quality and international standards in the production and processing of medicinal plants.

In conclusion, emphasizing the sustainability of Iran's medicinal plant industry is crucial for its long-term viability and global competitiveness. Key indicators such as the preservation of biodiversity and the economic value of these plants must be prioritized in strategic planning. By fostering sustainable practices that protect native ecosystems and promote the responsible harvesting of medicinal plants, we can ensure that economic benefits do not come at the expense of environmental integrity. This holistic approach will not only enhance the resilience of the industry but also contribute to the preservation of Iran's rich botanical heritage, ultimately positioning the country as a leader in the global medicinal plant market.
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dRelative importance = Normal weight = Intensity + Total intensity.

Final coefficient = Intensity x Relative importance.

fIn cases where the mean of the indicators was the same, the standard deviation was used as the rating criterion.
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Netherlands 101,389 182,127 | France 9,029 438,444
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England 50,816 139,067 | China 17,326 322,472
United Arabic | 117,152 116,786 | Germany 7,999 248,050
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available
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available
Arabia 45,467 88,114 | Netherlands 5,205 1,566,691
Belgium 19,167 71,427 | Spain 6,787 156,547
The whole 3,074,158 | The whole 5,567,251
world world

Source: Trade Map (2023).
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# The lowest percentage of acceptable agreement was 70%.
The mean (M) was in the five-point Likert scale (1= completely disagree to 5= completely agree) according to the respondents.

€SD, Standard Deviation.

dRelative importance = Normal weight = Intensity + Total intensity.
Final coefficient = Intensity x Relative importance.
fIn cases where the mean of the indicators was the same, the standard deviation was used as the rating criterion.
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