


An Economic Analysis of Marketing Efficiency and Price Spread of Lemon in Pali district of Rajasthan, India


Abstract
An essential commercial fruit crop in India, lemons (Citrus limon L.) significantly increase the horticultural economy and farmers' incomes.  In this study, the marketing channels, price spread, market margins, and marketing effectiveness of lemons in Rajasthan's Pali district are analyzed.  The Acharya modified measure of marketing efficiency was used to identify and assess four marketing channels. The total sample size was 80 farmers and 20 intermediaries. The findings showed significant differences in producer share, profits, and marketing costs among channels. The maximum marketing efficiency (0.99) and producer's share (100%) were achieved by Channel IV (Producer–Consumer), which was followed by Channel III (Producer–Pre-harvest contractor–Retailer–Consumer). Multiple-intermediary channels showed less efficiency and a larger pricing spread. The study highlights the need to promote direct marketing and reduce intermediary dominance to enhance farmers’ income and marketing efficiency in lemon cultivation.
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Introduction
Lemon agriculture has domestic and export market opportunities, which add value to the agricultural economy of India. India ranks first as a producer of lemons and holds an important status in citrus fruit production all over the world due to favourable climatic and agricultural conditions (Barman et al., 2020). The market demand for lemons in fresh and processed value-added forms like lemon juice and essential oils has been one of the motivating factors for the extension of lemon cultivation in India (Khan et al. 2021). Major lemon-producing states of India, like Andhra Pradesh, Gujarat, Madhya Pradesh, and Tamil Nadu, have in recent years increased cultivation and production, and India, as a result, has become one of the prominent countries in the world for lemon production. India’s position in the lemon market has significantly increased (Sathya & Reddy, 2018). Maharashtra and Andhra Pradesh have emerged as leading states in expanding the cultivation area under lemon, reflecting their significant contribution to the growth of citrus production in India. In addition, states such as Madhya Pradesh and Rajasthan are making concerted efforts to increase the area under citrus cultivation, recognising its economic and nutritional importance in the agricultural sector (Shekar et al., 2024). At the global level, India ranks as the third largest producer of citrus fruits, following China and Brazil (Bhattacharyya et al., 2025). Citrus fruits are widely valued for their rich nutritional profile, being abundant sources of essential nutrients such as vitamin C (ascorbic acid), natural sugars, and important vitamins including vitamins A and B (Kumar & Sharma, 2019).
Among the citrus fruits, lemon (Citrus limon (L.) Burm.) occupies a prominent position both in India and worldwide due to its nutritional, medicinal, and commercial significance. The species exhibits considerable morphological diversity, with several distinct forms that may differ slightly in their physical characteristics. Owing to its wide adaptability across diverse agro-climatic conditions, lemon is regarded as one of the most promising fruit crops globally and continues to gain increasing attention in horticultural production systems (Haokip et al., 2021).

India, Mexico, China, Argentina, Brazil and Turkey are the world’s principal lemon-producing countries and were together responsible for 60 per cent of global production in 2019–2020 (FAO 2020). India is the largest producer of lime. Citrus is the third most important fruit crop in India, with an estimated total coverage of 1 million hectares. Lemon exports from India were 10,992 tonnes fresh/ dried in 2023.
In India, the area under lemon cultivation was 2.83 lakh hectares in the year 2023-24, whereas the production of lemons was 32.21 lakh metric tons. Andhra Pradesh has ranked first in both area and production in lemon cultivation. The area under lemon cultivation in Andhra Pradesh was 34.51 thousand hectares, whereas the production under lemon cultivation was 570.15 thousand metric tons. Followed by Gujarat, 17.80 per cent and Maharashtra, 9.85 per cent. (FAO, 2024)
	During the agricultural year 2023–24, the area under lemon cultivation in Rajasthan was estimated at 2.44 thousand hectares, with a total production of approximately 40.77 thousand metric tonnes (MOFPI). This reflects the growing importance of lemon cultivation within the state’s horticultural sector and highlights its potential contribution to agricultural diversification and farmers’ livelihoods.
The increasing significance of horticultural crops such as lemon underscores the need to closely examine the existing status and structural dynamics of agricultural markets and their associated marketing systems. Understanding these aspects is essential for improving efficiency in the movement of produce from farm to consumer. In this context, the marketing mix represents one of the most important strategic tools used in planning and policy formulation within the field of agricultural marketing (Ghodoosi et al., 2015). Furthermore, effective crop marketing plays a crucial role in achieving broader developmental objectives in developing countries, including agricultural growth, enhanced productivity, and the improvement of farmers’ incomes (Elmi Ali et al., 2021).
Methodology
Pali district was selected purposively on the basis of the second largest area under lemon production for the present study and the convenience and acquaintance of the researchers with the study area. Primary data were collected for the agriculture year 2021-22 by personal interviewing from the selected farmers using pre-tested schedules designed especially for the purpose. Desuri and Bali tehsils have the highest producer in the Pali district. Hence these two tehsils were selected purposively for the present study.  On the basis of the highest area under lemon two villages from each tehsil were selected purposively. From each of the selected villages, 20 farmers were selected randomly from the list of lemon growers. Thus total no. of 80 farmers were selected from 4 villages from Pali district of Rajasthan. The lemon market of Pali was selected purposively as Pali was a nearby district market. Five intermediaries each, from the village, such as village traders, wholesalers and retailers were selected randomly and total intermediaries was 20 from selected area.  In the present study, to gather primary data on marketing, a carefully designed pre-tested questionnaire was employed during personal interviews with the respondents. The aim was to assess the marketing efficiency and analyse the marketing margins of different intermediaries, along with the price spread involved in the trading of produce. Various analytical methods employed in the research included.
To estimate the marketing efficiency of different channels in the marketing of lemon.
Marketing cost, per cent margin, producer’s share, marketing efficiency and price spread were calculated.

Marketing Cost:
The marketing cost incurred by farmers was computed by using the following formula:
                                C = CF+ Cm1 + Cm2 + Cm3 +……+ CmnWhere,
C = Total cost of marketing cost of the commodity, 
CF = Cost paid by the producer from the time the produce leaves the farm till he sells it, and
Cmi = Cost incurred by the ith middleman in the process of buying and selling the product. 

Market margin of a middleman
i. Absolute margin of the ith middleman (Ami)
Ami = PRi – (PPi + Cmi)
ii. Percentage margin of the ith middleman (Pmi)
Percentage margin =×100

iii. Percentage mark-up of the ith middleman (Mi)
Mi = ×100
Where,
PRi = Total value of receipts per unit (sale price)
Ppi = Purchase value of goods per unit (purchase price)
Cmi = Cost incurred on marketing per unit
Producer’s share in consumer’s rupee
The producer ‘s share in the consumer ‘s rupee was worked out:
Producer’s share = (PF ÷ Pr) *100
Where,
PF = Producer's price
PR = Retail price
Marketing efficiency
The modified marketing efficiency (MME) suggested by Acharya         was worked out:
MME = [RP ÷ (MC + MM)] - 1
RP = FP + MC + MM
Where,
MME = Modified measure of marketing efficiency
 MC= Marketing cost
MM= Market margin
RP= Price paid by the consumer
Price Spread
Price spread can be defined as the difference between the price paid by the consumer and the price received by the farmer. It was also known as vertical spread.
                 Price spread = Consumer price – Producer price.
Result and discussion 
Marketing efficiency of different channels in the marketing of lemon
The study of marketing channels provides a systematic knowledge of the flow of lemon and services from their producer to their final destination consumer. An attempt was made to identify the various marketing channels through which the marketing of lemon took place in the study area. Four channels were identified through the lemon passed from the point of production to the point of consumption. The identified channels were- 

Channel –I (Producer – Pre-harvest contractor – Wholesaler – Retailer – Consumer)

Channel –II (Producer – Wholesaler – Retailer – Consumer)

Channel –III (Producer – Pre-harvest contractor– Retailer- Consumer)

Channel –IV (Producer-Consumer)

Price spread of lemon through identified marketing channels

The price spread was the difference between the price paid by the consumer and the price received by the producer farmer. The analysis of price spread, marketing cost and market margins was an important method for examining the price efficiency of the market. 
Market margin, marketing cost and price spread in the supply chain I
The findings regarding the first marketing channel are shown in Table 1 the channel–I includes four supply chain stakeholders, namely, the pre-harvest contractor, wholesaler and retailer, between the producer and the ultimate consumer. The producer farmer gives the orchard on contract to the pre-harvest contractor based on a pre-decided rate during the months of March-April. 





Table 1: Price spread of lemon in channels – I in Pali district of Rajasthan
	
S. No.
	           
               Particulars
	
 b/q
	Per cent	of   Consumers’ Purchase Price

	1.
	Net price received by Farmers and purchase price of Pre-harvest contractor 
	1800
	43.37

	2.
	Cost incurred by Pre harvest contractor/ Farmers
	
	

	(i)
	Watch and ward
	60
	1.44

	(ii)
	Picking and Grading
	80
	1.92

	(iii)
	Packing material
	18
	0.43

	(iv)
	Loading and Unloading charge
	13
	0.31

	(v)
	Transportation charge
	25
	0.60

	
	Sub Total 2(i) to 2(v)
	196
	4.72

	
	Net margin of Pre-harvest contractor
	654
	15.75

	4.
	The sale price of the Pre-harvest contractor/ Purchase price of the Wholesaler
	2650
	63.85

	5.
	Cost incurred by the Wholesaler
	
	

	(i)
	Grading packing
	50
	1.20

	(ii)
	Loading and Unloading charge
	10
	0.24

	(iii)
	Transportation charge
	25
	0.60

	(iv)
	Market Fees@8%
	212
	5.10

	(v)
	Spoilage charge
	20
	0.48

	
	Subtotal 5(i) to 5(v)
	317
	7.63

	6.
	Net margin of wholesaler
	348
	                   8.38

	7.
	Sale price of the Wholesaler/ Purchase price of the retailer
	3315
	79.87

	8.
	Cost incurred by the retailer

	(i)
	Loading and Unloading charge
	15
	0.36

	(ii)
	Transportation charge
	8
	0.19

	
	Subtotal 8(i) to 8(ii)
	23
	0.55

	9.
	Net margin of retailer
	812
	19.56

	10.
	Sale price of retailer/Purchase price consumer
	4150
	100

	11.
	Total marketing cost
	   536
	12.91



The pre-harvest contractors look after the orchard and perform remaining production-related activities like picking lemons, watching and ward and all operations, including marketing. The contract between farmers and the pre-harvest contractor was for a pre-decided price in terms of per ha.
The price spread gives an indication about marketing cost, producer’s share in consumer rupees, marketing cost and market margins, consumer’s price and marketing efficiency of the marketing channels. 
[bookmark: _Hlk122437095]Table 1 reveals that the producer farmer received 1800 per qtl of the produce, which accounts for 43.37 per cent of the consumer’s rupees. The pre-harvest contractor sells the produce to the wholesaler. 
The major cost incurred by the pre-harvest contractor in the marketing of lemon includes watch and ward cost (60 per q), picking and grading 80 per q and packing material (18 per q) and loading and unloading charge (13 per q) and transportation charge was 25 per q.
[bookmark: _Hlk122437416][bookmark: _Hlk122437438][bookmark: _Hlk122437471]The net margin received by the pre-harvest contractor in the market was 654 per qtl (15.75 per cent of the consumer’s price). Pre-harvest contractor sells the produce to the wholesaler for 2650 per q (63.85 per cent of the consumer’s price). The wholesaler sells the produce to the retailer for 3315 and the marketing cost involved was 317 per q. Therefore, the net margin of the wholesaler was 348 per q (8.38 per cent of the consumer’s price). 
Finally, the retailer sells the produce to the ultimate consumer. In this process marketing cost incurred by the retailer was 23 per q. The sale price of the retailer or purchase price of the consumer was 4150 per q. Thus, the retailer received a net margin of 812 per q, which accounts for 19.56 per cent of the consumer’s price. These findings align with the research conducted by Mahanta and Konwar (2014).
Market margin, marketing cost and price spread in the supply chain II

In this channel producer directly sells the produce to the wholesaler and the wholesaler sells the produce to the retailer. Thus, only two market intermediaries between producer and consumer, i.e., wholesaler and retailer, are involved. The findings of this channel are presented in Table 2. 
[bookmark: _Hlk122437886]The net price received by the producer farmer under this channel was 2050 per q. Wholesalers sell the produce to the retailer. The marketing cost was 267 per q and the purchase price of the retailer was 4050 per q, so the wholesaler earns a net margin of 1667 per q.
The retailer sells the produce to the ultimate consumer and the marketing cost incurred by the retailer was 23 per q. The sale price of the retailer to the consumer was 5050 per q and the net margin of the retailer was 977 per q.

Table 2: Price spread of lemon in channels –II in Pali district of Rajasthan
	S. No.
	Particulars
	 /q
	Per cent of   Consumers’ Purchase Price

	1.
	Net price received by Farmer
	2050
	                40.59

	2.
	Cost incurred by farmer
	
	

	(i)
	Watch and ward
	50
	0.99

	(ii)
	Loading and Unloading charge
	8
	0.15

	(iii)
	Transportation charge
	8
	0.15

	
	Sub Total 2(i) to 2(iii)
	66
	1.30

	3.
	Sale price of Farmers/ Purchase price of Wholesaler
	2116
	41.90

	    4.
	Cost incurred by the Wholesaler
	
	

	  (i)
	Grading packing
	60
	1.18

	(ii)
	Loading and Unloading charge
	10
	0.19

	(iii)
	Transportation charge
	8
	0.15

	(iv)
	Market Fees@8%
	169
	3.34

	(v)
	Spoilage charge
	20
	0.39

	
	Subtotal 4 (i) to 4 (v)
	267
	                 5.28

	5.
	Net margin of wholesaler
	1667
	33.00

	6.
	Sale price of the Wholesaler/ Purchase price of the retailer
	4050
	80.19

	7.
	Cost incurred by the retailer
	
	

	(i)
	Loading and Unloading charge
	15
	0.29

	(ii)
	Transportation charge
	8
	0.15

	
	Subtotal 7 (i) to 7 (ii)
	23
	0.45

	8.
	Net margin of retailer
	       977
	19.34

	9.
	Sale price of retailer/Purchase price consumer
	5050
	100

	10.
	Total marketing cost
	       356
	7.04




Market margin, marketing cost and price spread in the supply chain III

In this channel two intermediaries namely, the pre-harvest contractor and retailer are involved between the producer and ultimate consumer in the market. The pre-harvest contractor performs all the marketing activities. The market margins, price spread and marketing cost in this channel are given in Table 3.
The result reveals that producers receive a net price of 2150 per q accounting for 49.42 per cent of consumers rupees in the market. The cost incurred by the pre-harvest contractor in the marketing of the produce was 181 per q. 
       Table 3: Price spread of lemon in channel – III in Pali district of Rajasthan
	S. No.
	Particulars
	/q
	Per cent of   Consumers Purchase Price

	1.
	Net price received by Farmers and purchase price of Pre-harvest contractor 
	2150
	49.42

	2.
	Cost incurred by Pre harvest contractor/ Farmers
	
	

	(i)
	Watch and ward
	50
	1.14

	(ii)
	Picking and Grading
	95
	2.18

	(iii)
	Packing material
	18
	0.41

	(iv)
	Loading and Unloading charge
	10
	0.22

	(v)
	Transportation charge
	8
	0.18

	
	Sub Total 2(i) to 2(v)
	181
	4.16

	3.
	Net margin of Pre-harvest contractor
	819
	18.82

	4.
	Sale price of Pre-harvest contractor/ Purchase price of Retailer
	3150
	72.41

	5.
	Cost incurred by the Retailer
	
	

	(i)
	Loading, Unloading charge
	15
	0.34

	(ii)
	Transportation charge
	8
	0.18

	(iii)
	Spoilage charge
	18
	0.41

	
	Subtotal 5(i) to 5(iii)
	41
	0.94

	6.
	Net margin of Retailer
	1159
	26.64

	7.
	Sale price of retailer/Purchase price consumer
	4350
	100

	8.
	Total marketing cost
	222
	5.10



The purchase price of the retailer was 3150 per q. The retailer incurred a marketing cost of 41 per q in the marketing of produce to the ultimate consumer. Sale price of the retailer or purchase price of the consumer was 4350 per q and the retailer received a net margin of 1159 per q sharing about 26.64 per cent of the consumers rupees in the market.  
Market margin, marketing cost and price spread in the supply chain IV
This is the shortest supply chain in lemon marketing. In this channel, no intermediaries between producer and consumer are involved. The producer sells their produce at the farm level or on the roadside direct to consumers. The above finding was in close conformity with Yogi et al. (2021).
The findings of the study revealed that Channel III (Producer - Consumer) exhibited greater efficiency (Baruah D. et al, 2023)
Table 4: Price spread of lemon in channels – IV in Pali district of Rajasthan
	
S.No.
	
Particulars
	
/q
	Per cent of   Consumers Purchase Price

	1.
	Sell price of producer / Purchase price consumer
	3370
	100

	2.
	Cost incurred by Farmers
	
	

	(i)
	Loading and Unloading charge
	5
	0.14

	(ii)
	Transportation charge
	7
	0.20

	
	Sub Total 2(i) to 2(ii)
	12
	0.35

	4.
	Net price received by farmer / net margin received by the farmer
	3358
	100

	5.
	Total marketing cost
	12
	0.35


The result presented in Table 4 reveals that the producer received a net price of 3370 per q. The major cost items incurred by the producer are loading and unloading and transportation costs accounting for 5 per q and 12. per q, respectively. 
[bookmark: _Hlk122423350]The market margin of different intermediaries and producers share in consumers rupee and marketing efficiency
[bookmark: _Hlk122438971]The market margin of different intermediaries and producer's share in the consumer's rupee are presented in Table 5. In channel I, the Net price received by farmers was 1800 per q, producer's share in the consumer's rupee was 43.37 per cent. The marketing efficiency of this channel was 0.76. In channel II, Net price received by farmers 2050 per q, and the producer's share in the consumer's rupee was calculated to be 40.59 per cent. The marketing efficiency was estimated to be 0.68. 
In channel III, Net price received by farmers 2150 per q. The producer's share in the consumer's rupee was calculated to be 49.42 per cent and marketing efficiency was 0.97. In channel IV, Net price received by farmers 3370 per q. The producer's share in the consumer's rupee was found to be 100 per cent. The marketing efficiency was 0.99 in channel IV, due to the absence of intermediaries, there was direct contact between producer and consumer and the sale price of the producer was found equal to be the purchase price of the consumer. 
Chand et al. (2017) studied that, resource use efficiency and marketing analysis of apple crop in Shimla district of Himachal Pradesh, India. The results indicated highest efficiency in channel A (4.05 per cent) followed by channels B (1.59 per cent), C (1.15 per cent) and D (0.96 per cent).
Table 5: Market margin of different market intermediaries and producer’s share in consumer’s rupee and marketing efficiency (/q)
	S. No.
	Particulars
	Channel- I
	Channel-II
	Channel-III
	Channel-IV

	A 1.
	Price received by                 farmers
	1800
	2050
	2150
	3370

	2.
	Marketing cost of                                      producer
	-

	66
	-
	12

	
	Net price or margin of producer
	1800
	-
	2150
	-


	B.
1.
	Purchase price of                        pre harvest
Contractor
	
1800
	
-
	
2150
	
-

	2.
	Marketing cost of pre-harvest contractor
	
196
	
-
	
181
	
-

	3.
	Sale price of pre-harvest contractor
	
2650
	
-

	
3150
	
-


	4.
	Net margin of pre harvest contractor
	
654
	
-

	
819
	
-


	C. 1.
	Purchase price of  wholesaler
	2650
	2116
	-
	-

	2.
	Sale price of  wholesaler
	
3315
	
4050
	-
	-

	3.
	Marketing cost of  wholesaler
	317
	267
	-
	-

	4.
	Net margin of                       wholesaler
	348
	1667
	-
	-

	D.1.
	Purchase price of  retailer
	3315
	4050
	3150
	-

	2.
	Cost incurred by the retailer
	23
	23
	41
	-

	3.
	Sale price of            retailers
	4150
	5050
	4350
	-

	4.
	Net margin of             retailers
	812
	977
	1159
	-

	E.1.
	Purchase price of           consumers
	4150
	5050
	4350
	3370

	2.
	Producer share in  consumer rupees
	43.37

	40.59

	49.42

	100


	3.
	Total marketing cost
	536
	356
	222
	12



Measurement of marketing efficiency of marketing channel.
The market efficiency of all the existing marketing channels was estimated and the results are presented in Table 6. The analysis revealed that the marketing efficiency of Channel III and Channel IV was comparatively higher than that of Channel I and Channel II in the marketing of lemon. This indicates that the marketing structure followed in Channels III and IV allows for relatively better utilisation of resources and a more efficient movement of produce from producers to consumers.

Similarly, Bhat A. et al. (2011) conducted a study on the economic appraisal of kinnow production and its marketing in the North-Western Himalayan region of Jammu. Their findings also indicated that marketing efficiency was highest in Channel IV, suggesting that shorter or better-organised marketing channels tend to enhance overall efficiency in the marketing system.
[bookmark: _GoBack]
Table 6: Marketing efficiency using Acharya approach in marketing of lemon
	Particulars
	Channel – I
	Channel– II
	Channel - III
	Channel – IV

	Net price   Received by
Farmers (/q)
	
1800
	
2050
	
2150
	
3358

	Total marketing cost (/q)
	
536
	
356
	
222
	
12

	Total net margin of intermediaries (/q)
	1814
	
2644
	
1978
	
-

	Marketing efficiency
	0.76
	0.68
	0.97
	0.99





Figure 1: Marketing Efficiency of lemon in various channels

The marketing efficiency of all the marketing channels prevailing in the study area including the producer’s share in consumer rupee, total marketing costs, total net margin of intermediaries, and rate of return was given in table 7. producer’s share in the consumer rupee was highest in channel IV (100 per cent) followed by channel III (49.42 per cent), the channel I (43.37 per cent) and channel II (40.59). Total marketing cost was highest in channel I (536), followed by channel II (356), channel III (222) and channel IV (12). The marketing intermediaries of channel III receive a maximum rate of return (9.70) per unit of marketing cost, but the intermediaries in channel II earn a maximum net return of 2644 per qtl followed by channel III (2155) and channel I (1814). Haji (2008) examined the differences in production performance between semi-subsistence farming systems and market-driven farm production, employing two estimation methods to evaluate efficiency levels. The findings indicated that market-oriented farm production exhibited relatively lower levels of technical efficiency (0.66) and economic efficiency (0.43), while demonstrating a comparatively higher allocative efficiency index (0.64). These results suggest that although market-driven farms may face challenges in optimising resource use and overall cost efficiency, they tend to allocate available resources more effectively in response to prevailing market conditions. 

Table 7: Market efficiency of lemon under different marketing channels
	Particulars
	Channel - I
	Channel – II
	Channel - III
	Channel - IV

	Acharya approach
	0.76
	0.68
	0.97
	0.99

	Producers share in consumer rupees (%)
	
43.37

	
40.59

	
49.42

	
100


	Total marketing cost (/q)
	536
	356
	222
	12

	Total net margin of intermediaries (/q)
	1814
	2644
	2155
	-

	Rate of return of intermediaries (MM/MC)
	3.88
	7.42
	9.70
	-




Conclusion 
Analyzing marketing channels, pricing spread, market margins, and marketing efficiency, the present study provides an in-depth analysis of lemon marketing in Rajasthan's Pali district. The findings show that having several middlemen significantly raises marketing costs and profitability, which lowers the producer's share of the consumer rupee. Because there were no middlemen, Channel IV (Producer–Consumer) had the highest producer's share and marketing efficiency among the four channels that were identified. Further, Channel III performed better than Channels I and II, indicating that shorter marketing chains increase farmer profitability and efficiency.
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