


Value Addition in Medicinal and Aromatic Plants: A case study of Sustainable Agricultural Development in Hill Ecosystem
Abstract
Sustaining farm income and agricultural livelihoods has become a major concern, particularly in hill regions where climate variability, fragmented landholdings, labour scarcity, wild menace and low profitability of traditional crops pose serious challenges. In this context, diversification towards high-value crops such as medicinal and aromatic plants (MAP) is emerging as a promising and viable alternative. This article is based on single case study approach highlighting the experience of a progressive farmer from Uttarakhand who adopted cultivation of Tulsi crop along with on-farm value addition. Economic analysis indicates that cultivation of medicinal and aromatic plants results in significantly higher returns compared to traditional crops, with Tulsi cultivation yielding a benefit–cost ratio of 2.18, which increased to 3.29 with value addition and direct marketing. By integrating processing, packaging, branding, and direct marketing, farm income increased substantially, with MAPs contributing nearly 60 percent of total earnings. The farmer undertakes three marketing channels viz. sale via retailers, counter sale and online sale which make him earn a sustainable livelihood through integrating MAP cultivation into farming system. The case study shows that medicinal plants-based farming system in hill region has potential for agri-preneurship which can be replicated for sustainable and stable livelihoods in hills.
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INTRODUCTION
Rainfed based hill agriculture production system is exposed to risks of changing climate, terraneous landscapes, small and fragmented landholdings, low productivity, and wild animal menace which collectively contributes towards declining agricultural output (Thakur et al., 2025; Sati & Kumar, 2023). Cereals based cropping system in hills are unviable ventures, given the limited irrigation, and market linkages (Mishra et al., 2021; Jules & Bharucha, 2014). Further, outmigration from high and mid hills has intensified labour scarcity, which increase the rate of agricultural abandonment (Kumar et al., 2025). This scenario calls for the diversification in hill farming system, with the integration of high value crops, preferably fruits, vegetables, and Medicinal and Aromatic plants (MAPs). Among these, MAPs cultivation is an ideal case for small landholders in hills, given the agroclimatic suitability and minimal input needs (Kuniyal et al., 2014; Sharma et al., 2024). The agribusiness potential of MAP cultivation cannot be overlooked in light of the profits yielded as compared to that from traditional cereal based farming (Chavan, 2024). The varied geography and traditional knowledge system in the Himalayan region offer potential for commercial cultivation of several MAPs species (Bargaliet al., 2022). These crops can mitigate the climate induced production risks,and ensure stable income and sustainable development for hill agriculture (Phondaniet al., 2016). 
In the last decade, a significant increase in the area and production of herbal plants is noted across the country, driven by global demand for herbal products (Chowtiet al., 2018). In this context, the Himalayan states hold a significant supply potential for several high value medicinal and aromatic plants (Kala et al., 2006).  The mid and high hill regions of Himalayas are well suited for the cultivation of plants like Ocimum sanctum (Tulsi), Withaniasomnifera(Ashwagandha), Matricaria chamomilla (Chamomile), Cymbopogon citratus(Lemongrass), Picrorhizakurroa(Kutki), Saussureacostus(Kuth) etc. (Joshi et al., 2016). The predominance of wild collection of medicinal plants as a source of raw material to herbal industry requires a shift towards commercial cultivation for sustainable agriculture (FITM, 2019).Additionally, medicinal, and aromatic plants offer enormous advantage of a) climate resilience b) low-input requirements c) being hardy compared to traditional crops d) less damage of wild animals and e) higher returns on investment. Along with cultivation, there exist ample opportunities in processing and value addition in MAPs, which could serve as a vehicle for employment generation and higher remuneration to hill farmers. 
Evidences from literature highlight the profitability of Medicinal and Aromatic Plants’ cultivation, butmajority of farmers are confined to the primary production activities in the value chain. Therefore, integrating processing with production activities at the farm level is a potential aspect, benefiting the farmers by increasing their share in the consumer’s rupee. The current value chains of MAPs involve the role of multiple actors like producers, aggregators, middlemen, traders, processing companies etc. However, these value chains are dominated by middlemen and aggregators which constrains transparency in price discovery. Further, the absence of certification and traceability at grassroot level, leads to quality concerns and rejections of export assignments. Hence, an approach of strengthening value chain at farm level by incorporating processing, packaging,certification and branding functions, can improve profitability and sustainability of MAP cultivation.
Tulsi crop: Ocimum sanctum or Tulsi is of high medicinal and religious significance in India and is grown upto an elevation of 2000 m amsl. It contains eugenol, eugenol methyl ether and carvarol leading to its anti-bacterial and insect-repellent properties. The leaves are used to treat coughs, bronchitis, skin diseases, diarrhea etc. The plant is of hardy nature and can be grown in tropical, sub-tropical and temperate regions in any kind of soils. The crop can be propagated through seeds and is ready for first harvest in 90 days, with subsequent harvesting at an interval of 75 days. On an average, the crop can yield about 10,000 Kgs of fresh leaves per hectare per year. Singh et al. (2023) have highlighted the economic advantage of Tulsi as compared to cereal based farming highlighting its increasing importance to strengthen livelihood of farmers. 
MATERIALS AND METHODS
This article presents a single case study of Mr. Chandra Shekhar Pandey, a farmer-entrepreneur from Baijnath taluka of Bageshwar district in Uttarakhand. We collected a 7-year data (2019-2025) w.r.t. production, sales, revenue generated at his farm. Based on this, costs of cultivation of tulsi with and without value addition were computed and the value chain as well as marketing channels of the product were identified. The computations followed in this case study have been given as follows:
                                        B:C = 
Value addition percent=  
Cost of cultivation was estimated following the cost concepts, where Cost C2 was used as a comprehensive measure. It includes all paid out costs, imputed valued of family labour, rental value of owned land and interest on owned fixed capital. 
 Cost C2 = C1 + rental value of owned land + Interest on owned fixed capital

Result & DISCUSSIONS
Adoption of medicinal and aromatic plants
[bookmark: _GoBack]Mr. Pandey started cultivation of medicinal and aromatic plants at his farm in 2018 along with traditional cereal crops and livestock unit (table 1). He owns an ancestral land of 4 hectares out of which 1.82 ha is currently under cultivation. He started cultivation of Tulsi, Ashwagandha, Lemongrass crops in 2018 with 0.2 ha of land. Beside MAPs, he cultivates traditional millet crops like Finger millet, Barnyard millet, red and black rice, and several spices at his farm. With passage of time, he realized the market potential in MAPs cultivation and expanded the area to 0.8 ha in 2025.He further diversified his farm with the introduction of horticultural crops like kiwi, plums and apple. The current area under the agricultural and horticultural crop is 1 ha and livestock unit is established in 0.02 ha. Meanwhile, he received several trainings, workshops, hands-on-experience, and advisory support from several institutions. Trainings from Herbal Research and development Institute, Gopeshwar (Chamoli), Dr. YSPUHF, Nauni (Solan, HP), ICAR KVK Bageshwar, helped him in enhancing his expertise in cultivation, processing, value addition, and marketing of medicinal plants.At present, he earns around Rs. 14-15 lakh annual gross returns from the sale of farm produce, medicinal plants, and livestock. In his farm, MAP yields highest net returns per hectare (Rs. 6.75 Lakh).
Table 1: Land Use and Income Structure under the MAP-Based Farming System
	Unit
	Components
	Area dedicated (ha)
	Annual Gross Return (INR Lakh)
	Share in total income (%)

	Medicinal and aromatic plants
	Ashwagandha, Lemongrass, Tulsi 
	0.8
	8.5-9.0
	60 

	Agriculture and horticulture
	Cereal crops (Red and Black rice, Millets, Wheat), fruit crops (Kiwi, apple, plum)
	0.6 to agriculture & 0.4 to horticulture
	4.5
	30

	Livestock & Vermicompost
	Cows and Buffaloes (4 units)
	0.02
	1.5
	10


Integration of value addition at farm Level
Initially Mr. Pandey started selling herbal plants in raw form, but after recognizing the huge potential and rising demand for herbal beverages induced due to COVID outbreak, he started processing activity at his farm. With the help of credit organizations, he established a small processing unitat his farm and initiated downstream processing activities like drying, storage, blending, packaging and branding of the value-added products.Among different products, the major focus of Mr. Pandey is on the production of Tulsi herbal tea, a mixture of Tulsi (80%), Ashwagandha (10%) and lemongrass (10%). He sells these products under the brand name Him Naturals. This value addition and branding resulted in an increment in his farm revenue, clearly demonstrating the economic advantage of integrating processing with production at farm level.

Figure 1: Contribution of different components of farm to gross income
It is evident from fig. 1 that the contribution of MAPs in the total income has surpassed more than half, highlighting the profitability of MAPs. Mr. Pandey attributed this success to his vision for promoting local traditional product in markets aligning to the “vocal for local” mission.
Economic benefits
Tulsi is one of the principal crops cultivated at Mr. Pandey farm, and being used a key raw material for Tulsi herbal tea preparation.  Economic analysis of Tulsi cultivation indicates remunerative returns to the farmers (Table 2). Total cost of cultivation per hectare is computed at Rs. 78,176 (Cost C2). This generates around 500-600 kg of dried leaves, which generates gross income of Rs. 1.71 Lakh/ha. The cost of production is around Rs. 137.15/Kg and market price of dried leaves is at Rs. 300/kg highlighting its profitability. Farmers can earn a net income of Rs. 92,824/ha with a B:C ratio of 2.18, highlighting that the cultivation of Tulsi crop is profitable.

Table 2: Economics of Tulsi cultivation with and without value addition.
	Particulars

	Without value addition (Rs/ha)
	With value addition (Rs/kg of herbal tea)

	Total cost of cultivation (Cost C₂)
	78,176
	–

	Yield (kg dried leaves/ha)
	570
	–

	Sale price
	300/kg
	1,500/kg

	Gross income
	1,71,000
	–

	Net income
	92,824
	–

	Production cost
	137.15
	159.6

	Processing cost (Cleaning, drying, grading, blending, packaging, storage and supervision)
	–
	195

	Transport cost
	–
	100

	Total cost
	–
	454.6

	Value addition (%)
	–
	229.96

	B:C ratio
	2.18
	3.29*


*B:C ratio calculated as Selling price ÷ Total cost (1,500 ÷ 454.6 = 3.29)
The impact of value addition in Medicinal and Aromatic Palnts at farm level
The real economic transformation at farm emerges when farmer moves beyond the ‘production only’ scenario and adopts value addition and marketing of his produce. With the processing of tulsi leaves into herbal tea formulation, Mr. Pandey realized higher gains compared to dried leaves sale (Table 2). At the production stage, the incurred cost of making raw herbal tea mixture (tulsi+ashwagandha+lemongrass) is 159.6 Rs per kg. In next stage, primary production activities like drying, cleaning, and grading add a cost of Rs 30 per kg which significantly enhance the shelf life and transform into higher price realization at the end of value chain. However, the major value addition activities occur at processing stage, where blending of formulation, packing into different lots, and storage of produce take place. These activities significantly enhance the cost of operation by 195 Rs per kg. Finally, the trading of final products incurs additional cost (Rs. 100) to the producers in form of transportation and distribution to retailers.  
The total cost incurred from production to retailing of herbal tea is Rs. 454.6/Kg, whereas the selling price mounts to Rs. 1500/kg as compared to Rs. 300/kg for dried Tulsi leaves. This corresponds to a net value addition of Rs. 1045.4/Kg (229.96%). Therefore, through on farm downstream processing activities such as processing, packaging, branding and trading, substantial economic gains can be realized in small-scale processing units, thereby enhancing farmers’ income in hill farming system.
Marketing strategy 
By undertaking value addition activities, Mr. Pandey reduced his dependence on the middlemen and other intermediary and increased his direct reach to consumers. He markets his product through three major channels: a) at his counter b) online sale c) to retailers in nearby and regional markets (Rishikesh, Dehradun, Nainital and Haldwani). 
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Figure 2: Marketing channels of Him natural farm and percent sale from each channel
The profitability of each marketing channel was also analyzed by understanding how different marketing pathways influence price of the final product. It is noted that the channel-I: Producer-Retailer-Consumer contributes 50 percent of the total revenue. In channel-I, retailer pays around of Rs. 1,250/Kg and sells at Rs 1400/Kg to the consumers, which yields the retailer a share of 10.72 percent in consumer’s rupee. The producer’s share in the consumer rupee through this channel stands at 89.28 percent. Channel-II, which is, sale at farm counter of the farm accounts for 27.77 percent of the total sales, earning a price of Rs. 1400/Kg, while online sale (channel-III) contributed 22.23 percent of the total sales fetching the highest price of Rs. 1500/Kg. The producer holds 100 percent share in the consumer’s rupee in both the channels. Although, the producer-retailer-consumer channel offers a relatively lower price and B:C ratio than other two channels but it continues to dominate the sales. This is attributed to higher sales volume and faster product movement, which compensates for the lower per unit margins. The guaranteed bulk take-off of the products, by the retailers reduces sales uncertainty for Mr. Pandey, thereby ensuring stable cash flow. 
Marketing in hill agriculture is constrained by a multitude of factors such as distance from markets, lack of appropriate transport facilities and limited consumer reach. However, the mixed marketing approach adopted by Mr. Pandey has successfully overcome these challenges. He realized the increasing demands for herbal products and started selling his products to retailers in tourist areas like Nainital, Rishikesh, Dehradun, Haridwar etc. ensuring an assured market. He utilized the opportunities at various Krishi melas to popularize his products through organizing stalls, which increased his consumer reach. He has also developed his own website for the online sale of the products, which has a consumer retention of percentage of about 30 percent. Through this digital marketing channel, he markets his products to cities like Delhi and Mumbai. This integrated strategy followed by Mr. Pandey has enhanced his overall income significantly while ensuring stability of the enterprise. Therefore, the production and marketing models such as these hold a huge potential to strengthen hill agriculture and can be replicated to sustain agriculture-based livelihoods in hills. The revenue generated by Mr. Pandey in the period 2019-2025 shows significant upward trend as observed from the table 3. His revenue scaled up considerably when he started selling online from 2021, along with other two marketing channels, while gradually raising the prices. Ion 2025, maximum contribution in toal sale is from the ‘sale to retailer’ channel (50%), followed by counter sale (27.77%) and online sale (22.23%). The gross revenue increased from Rs. 11,000 in 2019 to Rs. 4,94,000 in 2025, indicating an increase by 44.9 times. 
Table 3: Marketing channels and sale of Tulsi herbal tea
	Component
	2019
	2020
	2021
	2022
	2023
	2024
	2025

	
	Sales (Pkts.)
	Revenue
	Sales (Pkts.)
	Revenue
	Sales (Pkts.)
	Revenue
	Sales (Pkts.)
	Revenue
	Sales (Pkts.)
	Revenue
	Sales (Pkts.)
	Revenue
	Sales (Pkts.)
	Revenue

	Counter sale
	--
	--
	50 
	5500
	100 
	13,000
	150
	19,500
	200
	27,000
	500
	70,000
	1000
	1,40,000

	Online sale
	--
	--
	--
	--
	80
	11,200
	100
	14,000
	150
	22,500
	300
	45,000
	800
	1,20,000

	Sale to retailers
	100 
	11000
	150
	16500
	450
	54,000
	700
	84,000
	900
	1,17,000
	1200
	1,56,000
	1800
	2,34,000

	Total 
	100
	11,000
	200
	22,000
	630
	78,200
	950
	1,18,500
	1250
	1,66,500
	2000
	2,71,000
	3600
	4,94,000


Note: 1 packet = 150 gms and the prices differ along the time line and for each marketing channel (Price= Revenue÷Sale)
Scaling up the success
After achieving success inTulsi cultivation and value addition, Mr. Pandey mobilized 40 other farmers in the village towards cultivation of traditional and medicinal crops. These farmers grow crops at their farms and sell them through the Him Natural brand. This underscores the importance of assured selling destination in enhancing the cultivation area. Mr. Pandey has emerged as a progressive and learned farmer-entrepreneur in the entire state, with regards to production and value addition of MAPs. He is seen as a role model by many other farmers in the state, who has set an example by following scientific cultivation, coupled with innovative insights and appropriate marketing strategy. 
CONCLUSION
Medicinal and Aromatic Plants provide a viable avenue to strengthen rainfed based hill farming system. MAPs are well suited to hill agro-climates, with low-input demand, wildlife resilient and provide higher returns, suitable for smallholders. The growing demand for MAP based herbal products further reinforces the value addition at farm level for higher returns.This study demonstrates how MAP cultivation, integrated with on-farm processing and value addition, branding and mixed marketing approach (direct, retail, and online market channels) can significantly improve farm income and returns on investment. The key drivers for the success of MAP cultivation are high market demand for herbal products, agro-climatic suitability of hills for such crops, value addition, and mixed marketing approach. Thus, thehigh profit percentage for producers in MAPs emphasize that mainstreaming of such crops into traditional farming holds a huge potential in livelihood diversification and sustainable development.  From a policy perspective, the study underscores the need to promote MAP based entrepreneurship through a cluster-based approach, fostered by organization of farmers into FPOs. Policy initiatives like National Ayush Mission should foster agribusiness incubation to promote start-ups in medicinal and aromatic plant cultivation. These arrangements facilitate collective processing, branding, quality control, and an assured market access and enables the mainstreaming of MAPs into traditional hill agriculture system as a scalable model.
Limitations of the study
This case study was constrained by a number of limitations which have been mentioned below:
1. This case study is focussed on a single farmer so external validity of the results may have been compromised but the researchers have taken care to get as valid results as possible.
2. The results are entirely based on the ex-post facto design, based on farmer’s past records, so direct causal relationships between va;ue addition and income improvement are not explicit and may have been confounded by other factors. .
3. The data was collected from farmer on free recall basis, so there may be some subjective reporting bias on farmer’s part, even though the data has been cross verified and triangulated by having multiple visits to the farmer.
4. The findings are based on a specific mid hill agro ecological zone of Uttarakhand. This is hereby important to note that agro-climatic suitability, infrastructure availability, and market access may differ across regions, which could influence the feasibility of adopting similar models elsewhere.
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