



Computer Modelling of Supply Chain Management and Marketing Efficiency of Onion 

Abstract

Poor efficiency in the marketing channels and inadequate marketing infrastructure are believed to be the cause of not only high and fluctuating product prices, but also too little of the consumer rupee realized by the farmer. To find out the supply chain management at producer level, a total of 120 sample respondents were selected for this study, which included 60 farmers and 60 intermediaries were selected using random sampling procedure during the year-------. The results of the analysis of indices of marketing efficiency in the six marketing channels prevailing in three different markets are presented in the Table 8. in tiruchi district of tamilnadu.  It could be inferred that the index of marketing efficiency was highest for Channel II of all the three markets (Dindigul, Tiruchi), because of direct purchase of onion by retailers from commission agents. The market efficiency was found to be lowest in channel I of Tiruchi market with the index of 2.39 for small onion. A systematic package of practices in onion production will greatly improve productivity and enable the growers to reap maximum benefit.
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Introduction
Supply Chain Management (SCM) refers to the management of the entire set of production, distribution, and marketing processes by which a consumer is supplied with a desired product (FAO 2018). Marketing channel is referred as a path over which a commodity would pass as it moved from the farmers to the hands of the consumers (NHB. 2010). 

Tamil Nadu is one of the largest producers of onion with annual production of 3.56 lakh tones from an area of 36.49 thousand hectares during the year 2017-18 (Season and Crop Report, 2017-18). In Tamil Nadu, Dindigul and Perambulur districts form the study area. These two districts were purposively selected for the present study, taking into consideration the maximum area under onion (India Horticulture Stat,2015). In this study area, the Commission Agent plays a major role in marketing of onion in Dindigul, Ottanchatram and Tiruchy Markets (Kaul, G.L. 2011). The present Study had found out that producers’ share in consumers’ rupee is comparatively lower for perishable crops. Poor efficiency in the marketing channels and inadequate marketing infrastructure are believed to be the cause of not only high and fluctuating product prices, but also too little of the consumer rupee realized by the farmer. The results of the study are discussed below.
2. Sampling Procedure and Methodology

To find out the supply chain management at producer level, a total of 120 sample respondents were selected for this study, which included 60 farmers and 60 intermediaries were selected using random sampling procedure. 
3. TOOLS OF ANALYSIS
Conventional analysis, Price spread and Marketing efficiency were worked out to analyze the relative marketing efficiency of different channels.
4. Results and Discussion
Value Chain starts from farmers’ activities to end with consumer of the produce. Good agricultural practices and maturity at harvest are the most important determinants of value chain because these are important for storage-life and final quality
4.1 Marketing Cost and Price Spread
I Dindigul District


In Dindigul market, two channels are prevailed in marketing of onion, these channels are classified as Dindigul Channel I (D-C-I) and Dindigul Channel II (D-C-II).

Dindigul Market Channel I (D-C-I)


The price spread of onion in Dindigul Channel I (D-C-I) is presented in Table 1.  In this Channel, producer, commission agents, wholesalers, retailers and consumers are participated in the process of marketing.

Producer              Commission Agent          Wholesaler            Retailers             Consumer

  It could be seen from the table that average gross price received by the producer were Rs. 725 per bag and Rs. 987 per bag for small and bellary onion respectively.  The net prices received by them on per bag were only Rs.630.5 and Rs. 866.3 for small onion and bellary onion respectively.  The magnitude of marketing cost incurred by small onion growers amounted to Rs. 94.5 per bag of onion or 9.3 per cent of the consumer price.  The marketing cost incurred for bellary onion amounted to Rs.120.7 and it accounted 9.1 per cent of the consumer price. 

Among the various cost incurred by the onion growers, commission charges accounted for the major share of 7.1 per cent and 7.5 per cent for small and bellary onion respectively.  The transport cost was calculated as Rs.20 per bag of 80 kg for an average distance of 45 km. The transport cost constituted the share of 2.0 per cent and 1.5 per cent of the consumer price for small and bellary onion respectively. The total cost incurred by wholesalers for small and bellary onion was Rs.56 per bag. Among these, transport cost and spoilage loss were the major items of costs accounting Rs.24.0 and Rs.16 per bag respectively. The expenses incurred by retailer for marketing was Rs.28.0 per bag.
Table 1 Price spread of onion for D-C-I
(Rs/bag of 80 kg)

	S.No
	Particulars
	Small
	per cent
	Bellary
	per cent

	
	
	Cost
	
	Cost
	

	
	Farmers
	 
	 
	 
	 

	a
	Gross price received
	725.0
	71.1
	987.0
	74.8

	(i)
	Transport cost 20-  45 km
	20.0
	2.0
	20.0
	1.5

	(ii)
	Packing
	0.0
	0.0
	0.0
	0.0

	(iii)
	Loading/unloading
	2.0
	0.2
	2.0
	0.2

	(iv)
	Commission charge (10%)
	72.5
	7.1
	98.7
	7.5

	(iv)
	Weighing charge
	0.0
	0.0
	0.0
	0.0

	(v)
	Spoilage
	0.0
	0.0
	0.0
	0.0

	b
	Marketing cost
	94.5
	9.3
	120.7
	9.1

	d
	Net price received 
	630.5
	61.8
	866.3
	65.6

	
	Wholesaler
	 
	 
	 
	0.0

	a
	Purchase price 
	725.0
	71.1
	987.0
	74.8

	(i)
	Transport cost  20-50 km
	24.0
	2.4
	24.0
	1.8

	(ii)
	Packing charge (gunny bag)
	12.0
	1.2
	12.0
	0.9

	(iii)
	Loading and Unloading
	4.0
	0.4
	4.0
	0.3

	(iv)
	Toll charges
	0.0
	0.0
	0.0
	0.0

	(iv)
	Weighing charge
	0.0
	0.0
	0.0
	0.0

	(v)
	Spoilage (2-3 kg/bag)
	16
	1.6
	16.0
	1.2

	b
	Marketing cost
	56.0
	5.5
	56.0
	4.2

	c
	Margin 
	59.0
	5.8
	117.0
	8.9

	d
	Sales price
	840.0
	82.4
	1160.0
	87.9

	
	Retailer
	 
	 
	 
	0.0

	a
	Purchase price 
	840.0
	82.4
	1160.0
	87.9

	(i)
	Transport cost-10-12km
	12.0
	1.2
	12
	0.9

	(ii)
	Packing
	0.0
	0.0
	0.0
	0.0

	(iii)
	Loading and Unloading
	6.0
	0.6
	6.0
	0.5

	(iv)
	Toll charges
	0.0
	0.0
	0.0
	0.0

	(iv)
	Weighing charge
	0.0
	0.0
	0.0
	0.0

	(v)
	Spoilage
	10
	1.0
	10
	0.8

	b
	Marketing cost
	28.0
	2.7
	28.0
	2.1

	c
	Margin 
	152.0
	14.9
	132.0
	10.0

	d
	Sales price
	1020.0
	100.0
	1320.0
	100.0

	
	Price paid by the consumer
	1020.0
	100.0
	1320.0
	100.0

	
	Price spread
	295.0
	 
	333.0
	25.2


Among these, transport charges and spoilage loss were the major shares amounted to Rs. 12.0 and Rs.10.0 respectively. The average price paid by the consumers was Rs. 1020.0 per bag for small onion and Rs. 1320.0 per bag for bellary onion, respectively. 

Dindigul Market Channel II (D-C-II)


The price spread of onion in Dindigul Channel II (D-C-II) is presented in Table 2.  In this Channel, producer, commission agents, retailers and consumers are participated in the process of marketing.

Producer              Commission Agent            Retailers                   Consumers

 It could be observed from the table that average gross price received by the producer were Rs. 725 per bag and Rs. 987 per bag for small and bellary onion respectively.  The net prices received by them on per bag were only Rs.630.5 and Rs. 866.3 for small onion and bellary onion respectively.  The magnitude of marketing cost incurred by small onion growers amounted to Rs. 94.5 per bag of onion or 10.2 per cent of the consumer price. The marketing cost incurred for bellary onion amounted to Rs.120.7 and it accounted 9.7 per cent of the consumer price.   
In this channel, retailers purchased the onion directly from the commission agent. Thus, there was reduction of handling expenses and margin of wholesaler in this channel. The expenses incurred by retailer for marketing was Rs.45.5 per bag. Among these, transport charges and spoilage loss were the major shares amounted to Rs. 10.0 and Rs.16.0 respectively. It is inferred that the transport cost and spoilage were high when the retailer purchase directly from the commission agent because of higher transport distance and handling the products by them.         

      The average price paid by the consumers was Rs. 925.0 per bag for small onion and Rs. 1250.0 per bag for Bellary onion respectively. Thus the average consumer price was lesser than channel I. The price spread was calculated as 200.0 and 263.0 per bag of small and bellary onion, respectively.

Table 2 Price Spread of onion for D-C-II 

(Rs/bag of 80 kg)

	S.No
	Particulars
	Small
	per cent
	Bellary
	per cent

	
	
	Cost
	
	Cost
	

	
	Farmers
	 
	 
	 
	 

	A
	Gross price received
	725.0
	78.4
	987.0
	79.0

	(i)
	Transport cost 20-  45 km
	20.0
	2.2
	20.0
	1.6

	(ii)
	Packing
	0.0
	0.0
	0.0
	0.0

	(iii)
	Loading/unloading
	2.0
	0.2
	2.0
	0.2

	(iv)
	Commission charge (10%)
	72.5
	7.8
	98.7
	7.9

	(iv)
	Weighing charge
	0.0
	0.0
	0.0
	0.0

	(v)
	Spoilage
	0.0
	0.0
	0.0
	0.0

	B
	Marketing cost
	94.5
	10.2
	120.7
	9.7

	D
	Net price received 
	630.5
	68.2
	866.3
	69.3

	
	Retailer
	
	 
	
	 

	A
	Purchase price 
	725.0
	78.4
	987.0
	79.0

	(i)
	Transport cost 12-  15 km
	10.0
	1.1
	10.0
	0.8

	(ii)
	Packing charge (gunny bag)
	12.5
	1.4
	12.5
	1.0

	(iii)
	Loading and Unloading
	6.0
	0.6
	6.0
	0.5

	(iv)
	Toll charges
	0.0
	0.0
	0.0
	0.0

	(iv)
	Cleaning 
	1.0
	0.1
	1.0
	0.1

	(v)
	Spoilage (2-3 kg/bag)
	16.0
	1.7
	16.0
	1.3

	B
	Marketing cost
	45.5
	4.9
	45.5
	3.6

	C
	Margin 
	154.5
	16.7
	217.5
	17.4

	D
	Sales price
	925.0
	100.0
	1250.0
	100.0

	
	Price paid by the consumer
	925.0
	100.0
	1250.0
	100.0

	
	Price spread
	200.0
	21.6
	263.0
	21.0


Tiruchi Market (Perambulur)

 Farmers in and around Perambalur area are selling their produce in Trichy market. There are two channels prevailed in Tiruchi market. These two channels are classified as Tiruchi channel I (T-C-I) and Tiruchi channel II (T-C-II).

Tiruchi channel I (T-C-I)


The price spread of onion in Tiruchi channel I (T-C-I) is presented in Table 3.  In this Channel, producer, commission agents, wholesalers, retailers and consumers are participated in the process of marketing.

Producer              Commission Agent          Wholesaler            Retailers             Consumer

The market exists only for small onion in Trichy market.  It could be observed from the table that average gross price received by the producer were Rs. 500 per bag for small onion. The net prices received by them on per bag were only Rs.445 for small onion.  The magnitude of marketing cost incurred by small onion growers amounted to Rs. 55.0 per bag of onion or 7.4 per cent of the consumer price.

Table 3 Price spread of onion for T-C-I 

(Rs/bag of 80 kg)

	S.No
	Particulars
	Small
	per cent

	
	
	Cost
	

	
	Farmers
	 
	 

	A
	Gross price received
	500.0
	67.6

	(i)
	Transport cost - 25- 45 km
	18.0
	2.4

	(ii)
	Packing 
	0.0
	0.0

	(iii)
	Loading and Unloading
	1.0
	0.1

	(iv)
	Commission charge (7%)
	35.0
	4.7

	(iv)
	Weighing charge
	1.0
	0.1

	(v)
	Spoilage
	0.0
	0.0

	B
	Marketing cost
	55.0
	7.4

	D
	Net price received 
	445.0
	60.1

	
	Wholesaler
	 
	 

	A
	Purchase price 
	500.0
	67.6

	(i)
	Transport cost  50-75 km
	22.0
	3.0

	(ii)
	Packing charge (gunny bag)
	15.0
	2.0

	(iii)
	Loading and Unloading
	4.0
	0.5

	(iv)
	Weighing and labour work
	0.0
	0.0

	(v)
	Spoilage (2-3 kg/bag)
	12.0
	1.6

	B
	Marketing cost
	53.0
	7.2

	C
	Margin 
	67.0
	9.1

	D
	Sales price
	620.0
	83.8

	
	Retailer
	 
	 

	A
	Purchase price 
	620.0
	83.8

	(i)
	Transport cost-10-12km
	15.0
	2.0

	(ii)
	packing
	0.0
	0.0

	(iii)
	Loading and Unloading
	2.5
	0.3

	(iv)
	Toll charges
	0.0
	0.0

	(iv)
	Weighing charge
	0.0
	0.0

	(v)
	Spoilage(0.5 - 1kg)
	6.0
	0.8

	B
	Marketing cost
	23.5
	3.2

	C
	Margin 
	96.5
	13.0

	D
	Sales price
	740.0
	100.0

	
	Price paid by the consumer
	740.0
	100.0

	
	Price spread
	240.0
	 


Among the various cost incurred by the onion growers, commission charges was Rs. 35.0 with a share of 4.7 per cent.  The transport cost was calculated as Rs.18 per bag of 80 kg for an average distance of 45 km and accounted the share of 2.4 per cent of the consumer price.

The total cost incurred by wholesalers came to Rs.53 per bag. Among these, transport cost and spoilage loss were the major items of costs accounting Rs.22.0 and Rs.12.0 per bag respectively. The expenses incurred by retailer for marketing was Rs.23.5 per bag. Among these, transport charges and spoilage loss were the major shares amounted to Rs. 15.0 and Rs.6.0 respectively. The average price paid by the consumers was Rs. 740.0 per bag for small onion. 

Tiruchi channel II (T-C-II)


The price spread of onion in Tiruchi channel II (T-C-II) is presented in Table 4.  In this Channel, producer, commission agents, retailers and consumers are participated in the process of marketing.

Producer              Commission Agent             Retailers                   Consumers

Table 4 Price Spread of Channel II for Tiruchi (Perambulur) Market 

(Rs/bag of 80 kg)

	S.No
	Particulars
	Small
	per cent

	
	
	Cost
	

	
	Farmers
	 
	 

	A
	Gross price received
	500.0
	73.5

	(i)
	Transport cost - 25- 45 km
	18.0
	2.6

	(ii)
	Packing 
	0.0
	0.0

	(iii)
	Loading and Unloading
	1.0
	0.1

	(iv)
	Commission charge (7%)
	35.0
	5.1

	(iv)
	Weighing charge
	1.0
	0.1

	(v)
	Spoilage
	0.0
	0.0

	B
	Marketing cost
	55.0
	8.1

	D
	Net price received 
	445.0
	65.4

	
	Retailer
	 
	

	A
	Purchase price 
	500.0
	73.5

	(i)
	Transport cost  10-25 km
	16.0
	2.4

	(ii)
	Packing charge (gunny bag)
	15.0
	2.2

	(iii)
	Loading and Unloading
	5.0
	0.7

	(iv)
	Weighing and labour work
	0.0
	0.0

	(v)
	Spoilage (2-3 kg/bag)
	12.0
	1.8

	B
	Marketing cost
	48.0
	7.1

	C
	Margin 
	132.0
	19.4

	D
	Sales price
	680.0
	100.0

	
	Price paid by the consumer
	680.0
	100.0

	
	Price spread
	180.0
	26.5


It could be seen from the table that average gross price received by the producer were Rs. 500 per bag for small onion. The net prices received by them on per bag were only Rs.445.  The magnitude of marketing cost incurred by small onion growers amounted to Rs. 55.0 per bag of onion or 8.1 per cent of the consumer price.

In this channel, retailers purchased the onion directly from the commission agent. Thus, there was reduction of handling expenses and margin of wholesaler in this channel. The expenses incurred by retailer for marketing was Rs.48.0 per bag. Among these, transport charges and spoilage loss were the major shares amounted to Rs. 16.0 and Rs.12.0 respectively. It is inferred that the transport cost and spoilage were high when the retailer purchase directly from the commission agent because of higher transport distance and handling the products by them. The average price paid by the consumers was Rs. 680.0 per bag. Thus the average consumer price was lesser than channel I. The price spread was calculated as 180.0.

8. Marketing Cost 


The cost incurred by marketing intermediaries in onion marketing was worked out and the results are presented in the Table 5.  In Dindigul channel I with Rs. 178.5 and Rs.204.7 per bag for small and bellary onion respectively, followed by Trichy channel I with Rs.145.5 for small onion. And the same was lowest in Tiruchi Market channel II with Rs.103.0. In Tiruchi market, only 7 per cent of the total sales price was collected as commission when compared to 10 per cent in other two markets.
9.Marketing Margin of Intermediaries of Onion

The market margin of the intermediaries in onion marketing (Table 6) was found to be highest in channel I of Dindigul with Rs 211.0 and Rs. 249.0 for small and bellary onion respectively. It was followed by Trichy channel I for small onion with Rs. 163.5 per bag. 

10. Farmer’s Share in Consumer’s Rupee


The farmer’s share in consumer’s rupee was worked and the results are presented in Table 7.  It is evident from the table that the farmer’s share in the consumer’s price of onion varied between 60.1 to 75.5 per cent. It was found to be higher in Channel II of all the three markets (Dindigul, Tiruchi) than channel I, because of direct purchase of onion by retailers from commission agents. But this type of marketing channel was not common. More than 70 per cent of onion is marketed through wholesaler to retailer from commission agent. Therefore, channel I is important for getting better idea about farmers share in consumer rupee. This was followed by Dindigul market channel II with 69.3 per cent for small onion. Farmer’s share in consumer’s rupee was lowest in channel I of Tiruchi market with the share of 60.1 per cent for small onion. 

11. Marketing Efficiency


The results of the analysis of indices of marketing efficiency in the six marketing channels prevailing in three different markets are presented in the Table 8.  It could be inferred that the index of marketing efficiency was highest for Channel II of all the three markets (Dindigul, Tiruchi), because of direct purchase of onion by retailers from commission agents. The market efficiency was found to be lowest in channel I of Tiruchi market with the index of 2.39 for small onion.

Policy Conclusion

Onion being a highly perishable vegetable is to be marketed within a short span of time. Therefore, a systematic package of practices in onion production will greatly improve productivity and enable the growers to reap maximum benefit. Establishing a co-operative marketing society exclusively for onion trade will replace the domination of middlemen like pre-harvest contractors and high commission charges incurred by farmers in this trade. Introduction of a chain of storage and transportation facilities will solve the problem of distress sale of onion. 
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Table 5 Marketing Cost of intermediaries

(Rs/bag of 80 kg)

	S.No
	Particulars
	Dindigul Market
	Ottanchatram market
	Tiruchi Market

	
	
	D-C-I
	D-C-II
	O-C-I
	O-C-II
	T-C-I
	T-C-II

	
	
	Small
	Bellary
	Small
	Bellary
	Small
	Bellary
	Small
	Bellary
	Small
	Small

	1
	Cost incurred by the producer
	94.5
	120.7
	94.5
	120.7
	104.6
	122.2
	104.6
	122.2
	55.0
	55.0

	2
	Cost incurred by the wholesaler
	56.0
	56.0
	-
	-
	75.0
	75.0
	-
	-
	67.0
	-

	3
	Cost incurred by the retailers
	28.0
	28.0
	45.5
	45.5
	30.0
	30.0
	60.0
	60.0
	23.5
	48.0

	 
	Total Marketing Cost of the Intermediaries
	178.5
	204.7
	140.0
	166.2
	209.6
	227.2
	164.6
	182.2
	145.5
	103.0


Table 6 Marketing Margin of Intermediaries in different channels of Onion

(Rs/bag of 80 kg)

	S.No
	Particulars
	Dindigul Market
	Ottanchatram market
	Tiruchi Market

	
	
	D-C-I
	D-C-II
	O-C-I
	O-C-II
	T-C-I
	T-C-II

	
	
	Small
	Bellary
	Small
	Bellary
	Small
	Bellary
	Small
	Bellary
	Small
	Small

	1
	Margin of  the wholesaler
	59.0
	117.0
	-
	-
	55.0
	69.0
	-
	-
	67.0
	-

	2
	Margin of  the retailers
	152.0
	132.0
	154.5
	217.5
	40.0
	90.0
	100.0
	134.0
	96.5
	132.0

	 
	Total Margin of the Intermediaries
	211.0
	249.0
	154.5
	217.5
	95.0
	159.0
	100.0
	134.0
	163.5
	132.0


Table 7 Farmers share in Consumer Rupee in Selected Marketing Channels

(Rs/bag of 80 kg)

	S.No
	Particulars
	Dindigul Market
	Ottanchatram market
	Tiruchi Market

	
	
	D-C-I
	D-C-II
	O-C-I
	O-C-II
	T-C-I
	T-C-II

	
	
	Small
	Bellary
	Small
	Bellary
	Small
	Bellary
	Small
	Bellary
	Small
	Small

	1
	Farmer's price (Net Selling Price)
	630.5
	866.3
	630.5
	866.3
	815.4
	973.8
	815.4
	973.8
	445.0
	445.0

	2
	Consumer's price (Purchase Price)
	1020.0
	1320.0
	925.0
	1250.0
	1120.0
	1360.0
	1080.0
	1290.0
	740.0
	680.0

	3
	Farmers share in Consumer Rupee (%)
	61.8
	65.6
	68.2
	69.3
	72.8
	71.6
	75.5
	75.5
	60.1
	65.4


Table 8  Indices of Marketing Efficiency in the Selected Marketing Channels

(Rs/bag of 80 kg)

	S.No
	Particulars
	Dindigul Market
	Ottanchatram market
	Tiruchi Market

	
	
	D-C-I
	D-C-II
	O-C-I
	O-C-II
	T-C-I
	T-C-II

	
	
	Small
	Bellary
	Small
	Bellary
	Small
	Bellary
	Small
	Bellary
	Small
	Small

	1
	Value of Goods sold (Consumer price)
	1020.0
	1320.0
	925.0
	1250.0
	1120.0
	1360.0
	1080.0
	1290.0
	740.0
	680.0

	2
	Total Marketing Cost
	178.5
	204.7
	140.0
	166.2
	209.6
	227.2
	164.6
	182.2
	145.5
	103.0

	3
	Market margin
	211.0
	249.0
	154.5
	217.5
	95.0
	159.0
	100.0
	134.0
	163.5
	132.0

	4
	Total Marketing Cost + Market margin
	389.5
	453.7
	294.5
	383.7
	304.6
	386.2
	264.6
	316.2
	309.0
	235.0

	5
	Index of Marketing Efficiency (1/4)
	2.62
	2.91
	3.14
	3.26
	3.68
	3.52
	4.08
	4.08
	2.39
	2.89
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