
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


Ind. Jn. of Agri. Econ. 
Vol. 62, No. 4, Oct.-Dec. 2007 

 

Milk Procurement Cost for Co-operative and Private  
Dairy Plants in Tamil Nadu – A Comparison 
 
N. Rangasamy and J.P. Dhaka*  
 

I 
 

INTRODUCTION 
 
The triumph of dairy industry is extremely influenced by operations, viz., 

procurement of milk, processing and distribution of milk and its products.  Among 
these three components, milk procurement is the edifice of the dairy industry on 
which economic efficiency of dairy industry lies.  Efficiency of milk procurement is 
heavily dependent on the operational efficiency, viz., milk collection, transportation, 
chilling and reception of milk.  

In India, dairy plants have different systems of milk procurement, namely, 
contractor system, co-operative system or their own collection network. Efficient 
milk procurement by dairy plants minimise the cost of procurement and lead to 
improvement in the milk procurement and marketing efficiency of dairy plants. In the 
liberalised era, co-operative dairy plants are facing severe competition from private 
dairy plants, milk vendors, contractors and other agencies dealing with milk 
procurement.  In this situation, the analysis of procurement cost in dairy plants would 
help in reducing the unnecessary costs in dairy plants. 

Researchers such as Rao (1976), Khokhar (1985), Sharma et al., (1974), Sandhu 
(1980), Rawat and Singh (1984), Ram and Singh (1987), Chauhan (1987), Pundir 
(1988) and Malik (1989) studied the cost of collection of milk, cost of transportation 
and chilling of milk in North western India. Scant attention has been made to 
compare in depth the economics of milk procurement by co-operative and private 
dairy plants so far. Keeping this in view, the present study is an attempt to compare 
the cost of milk procurement by co-operative and private dairy plants in Tamil Nadu. 
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II 
 

MATERIAL AND METHOD 
 

To compare the procurement aspects of milk, one dairy plant from the co-
operative sector and one dairy plant from the private sector were selected purposively 
in Coimbatore district of Tamil Nadu. The installed capacity of the co-operative dairy 
plant was 2 lakh litres per day. The average daily milk procurement of the plant was 
1,25,000 litres. The milk was collected through 545 milk producer co-operative 
societies on 41 milk collection routes and chilled at four chilling centers, covering the 
entire Coimbatore district. The installed capacity of the private dairy plant was 2 lakh 
litres per day. The average daily milk procurement was 1,50,000 litres. The milk from 
the collection centers was transported through forty-three milk collection routes.  

For the purpose of working out collection cost per litre of milk for co-operative 
and private dairy plants, 20 milk producer co-operative societies and 20 milk 
collection centres were selected by probability proportion to sample size method 
based on quantity of milk collected. For ascertaining transportation cost, twenty 
routes from co-operative plant and twenty routes from private plant were selected by 
probability proportion to sample size method based on quantity of milk transported. 
To work out chilling cost, all the chilling centres which were attached with co-
operative and private dairy plants were selected. To study the seasonal variation in 
the procurement cost of milk, the year was decomposed into four distinct seasons 
(based on quantity of milk procured in different months, milk production and 
availability of milk in the region), viz., Flush season (April-July), Transitory season I 
(August-October), Lean season (November-January) and Transitory season II 
(February-March). 

The information on all the inputs, fixed cost, variable cost components, salaries 
and wages of procurement staff and administrative staff, transporter’s payment, 
penalty levied for spoiled milk and total quantity of milk procured for each month 
was collected from the records maintained in the milk procurement section of the 
selected dairy plants for the financial year 2001-02.  

 
Costing Methodology 
 
Milk Procurement Cost  
 

Cost of milk procurement was ascertained by taking into account the cost of 
collection, transportation cost, chilling cost and cost of reception of milk at the 
reception dock.    

   
Cost of Collection       
 

Total cost incurred on the cost of collection comprised the fixed and variable 
costs. Fixed cost included (a) Salaries and wages paid to the procurement and 
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administrative staff (apportioned as per the utilities derived) engaged in the process 
of procuring the milk, (b) Depreciation on fixed assets and (c) Interest on fixed 
assets. 
 Fixed assets for collection centres were valued in terms of equipment supplied by 
the plants to the various co-operative societies, the milk cans, furniture and fixtures, 
etc., maintained at the society level.  Depreciation on value of fixed assets was taken 
from books and accounts section of the respective dairy plants.  Interest on the fixed 
assets was calculated at the prevailing rate of 6.25 per cent per annum respectively 
during the year. 

Variable cost included the expenditure incurred on consumable articles like 
EDTA (Ethylene diamine tetra acetic acid) powder, emulsifying agent, antifoaming 
agent, various detergents and chemicals, etc., used in the testing of milk, cleaning of 
cans, glass apparatus, books and forms, and stationery supplied by the plant.  The 
milkotester service charges and rent paid for societies was also taken into account in 
the variable cost.  
 
 collectedmilk  ofquantity  Total

cost Total milk of litreper  collection ofCost   =  

Cost of Transportation 
 

The milk collected at various collection centres is either transported to chilling 
centres or directly to the plant. The milk is transported by hired vehicles in milk cans 
to the chilling centres and directly to the plant from the areas around the milk plant 
and also milk is transported from chilling centres to the plant by the insulated milk 
tankers. 

Taking these facts into consideration, the transportation cost was calculated in 
three phases: (i) from collection centre to the dairy plant directly; (ii) from collection 
centre to chilling centre and (iii) from chilling centre to plant. 

Transportation cost was worked out by using the formula given below for the 
first two phases, viz., from collection centre to the dairy plant directly and from 
collection centre to the chilling centre. 

Total transportation cost = Salary and wages paid to the procurement staff for the 
different routes + Payment made to the transporter on the different routes - the 
penalty levied for the spoiled milk on the different routes. 

 
Transportation cost per litre of milk = TCi/MTi  
 
Where  

 
TCi = Total transportation cost on the i-th route 
MTi = Total quantity of milk transported on the i-th route.  
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Cost of Chilling  
    

The milk collected from various collection centres is transported to chilling 
centres.  At the chilling centres, the milk is tested, weighed, chilled and stored in 
insulated storage tanks. The fixed expenditure at the chilling centre included the 
salary of managerial staff, depreciation and interest on fixed assets. Variable cost at 
the chilling centre comprised electricity charges, water charges, fuel charges, 
stationery cost, repairs and maintenance cost, cost of consumables, wages of labour, 
telephone charges and miscellaneous cost (cost of testing material, compressor oil).  

Depreciation values on fixed assets were taken from books and accounts section 
of the respective dairy plants.  Interest on the fixed assets was calculated at the 
prevailing rate of 6.25 per cent per annum as mentioned earlier. 

 
.chilledmilk  ofquantity  Total

chillingofcost Total milk of litreper  chilling ofCost   =  

 
Transportation Cost from Chilling Centre to Plant 
 

The hired insulated tankers are used by the plant for transporting the milk from 
chilling centres to the milk plant. All these routes were included in the study to 
estimate cost of transportation from chilling centre to plant.  

    
.portedmilk trans ofquantity  Total

ertransportthetomadepayment Total milk of eation/litr transportofCost   =  

Cost of Milk Reception 
 

The milk is received at milk reception dock from various routes. Cost of milk 
reception was ascertained by taking into account the salaries and wages of 
procurement staff at milk reception dock, the amount of water and electricity 
consumed in cleaning, washing and sterilisation of cans, cost of spare parts, 
lubricants cost, repairs and maintenance cost and consumables cost. The depreciation 
and interest on fixed assets was also taken into account.    

Depreciation values on fixed assets were taken from books and accounts section 
of the respective dairy plants.  Interest on the fixed assets was calculated at the 
prevailing rate of 6.25 per cent per annum respectively. 
 

receivedmilk  ofquantity  Total
cost Total milk of litreper reception  ofCost   =  

The procurement cost of milk in co-operative and private sector dairy plants was 
worked out by tabular analysis for the financial year 2001-02. 
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III 
 

RESULTS AND DISCUSSION 
 
Procurement Cost of Milk 
 

The procurement cost comprises cost of collection of milk, cost of transportation, 
chilling cost and cost of milk reception. The procurement cost components have been 
worked out and the results are discussed in this section for both the dairy plants. 

 
Cost of Collection of Milk 
 

The component-wise cost of collection per litre of milk has been estimated for 
selected twenty milk producer co-operative societies (MPCS) and 20 milk collection 
centres attached with co-operative and private dairy plants respectively.  Table 1 
indicates that in co-operative dairy plant, the overall average cost of collection per 
litre of milk was found to be 37 paisa per litre. The average quantity of milk collected 
per society was 10,744 litres of milk per month. The share of fixed cost was 77 per 
cent and share of variable cost in the total cost was found to be 23 per cent. The 
salary of staff was maximum with 66 per cent followed by rent paid for societies 
which was 10 per cent and milko- tester service charges were around 4 per cent. 
 

TABLE 1. COMPONENT WISE AVERAGE MILK COLLECTION COST 
 

(Rs./litre) 

 
 
Particulars 
(1) 

Milk producers’ 
co-operative societies 

 
Milk collection centres 

 
Amount (Rs.) 

(2) 
Per cent Cost 

(3) 
Amount (Rs.) 

(4) 
Per cent Cost 

(5) 
(A)  Fixed Cost 
Depreciation 124.82 3.16 146.85 3.74 
Interest 299.56 7.60 306.80 7.81 
Salary of staff 2602.50 65.99 2472.50 62.94 
Sub-total 3026.88 76.75 2926.15 74.49 
(B) Variable Cost 
Detergents 51.86 1.31 54.51 1.39 
EDTA powder 24.88 0.63 26.01 0.66 
Emulsifying agent 29.89 0.76 31.41 0.80 
Antifoaming agent 47.70 1.21 35.39 0.90 
Rent paid for societies 413.04 10.47 414.14 10.54 
Books and forms 134.74 3.42 241.51 6.15 
Milko tester service charges 172.20 4.37 152.08 3.87 
Miscellaneous items 50.90 1.29 47.45 1.21 
Sub-total 925.21 23.46 1002.50 25.52 
Total cost (A+B) (Rs.)           3952.09          100.00         3928.65   100.00 
Quantity of milk collected (lit) 10744.00  10505.00  
Cost of collection per litre of milk (Rs.) 0.37 0.38  
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 It is visualised from Table 1 that overall average cost of collection per litre of 
milk was 38 paisa for milk collection centres of private dairy plant. The share of 
fixed cost and variable cost in total cost was found to be 75 per cent and 25 per cent 
respectively. The salary of staff was the highest with 63 per cent followed by rent 
paid for societies, books and forms and milko tester service charges of about 11 per 
cent, 6 per cent and 4 per cent, respectively. The average quantity of milk collected 
per milk collection centre was around 10,505 litres of milk per month. Thus, it can be 
concluded that there was a slight variation in the cost of collection of milk between 
MPCS and milk collection centres. 
 
Seasonal Variation in the Cost of Collection of Milk 
  

The per litre cost of collection and total quantity of milk collected per season was 
worked out for selected MPCS and milk collection centres of co-operative and 
private dairy plants. Table 2 shows that per litre cost of collection of milk varied in 
different seasons. The overall average cost of collection of milk varied from a 
minimum of 34 paisa in flush season and to a maximum of 39 paisa in lean season for 
co-operative dairy plant. The average quantity of milk collected in flush season was 
11,522 litres and it was 10,068 litres in lean season for MPCS. 

It is evident from Table 2 that the overall average cost of collection of milk 
varied from a minimum of 36 paisa in flush season and to a maximum of 39 paisa in 
lean season for private dairy plant. The average quantity of milk collected in flush 
season was 10,832 litres and it was 10,220 litres in lean season for milk collection 
centres.It could be revealed from the above analysis that the quantity of milk 
collected varied from season to season and so, the cost of collection also varied from 
societies and milk collection centres in different seasons depending upon the per day 
total milk collection. Thus, it is  concluded that  the cost of collection was low in 
flush season due to highest quantity of milk collected and it was high in lean season 
due to lowest quantity of milk collected for milk collection centres of co-operative 
and private dairy plants. 

 
Cost of Transportation 
 
 The cost of transportation of milk depends on the total quantity of milk 
transported, the payment made to transporter, salary and wages to procurement staff 
and penalty levied for the spoiled milk. The cost of transportation has been worked 
out for three situations, viz., (i) from collection centre to dairy plant; (ii) from 
collection centre to chilling centre; and (iii) from chilling centre to dairy plant. 
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Total Cost of Transportation  
 
Table 3 reflects that the cost of transportation was around 60 paise per litre from 

collection centres to the plant directly and while cost of transportation was 61 paise 
per litre from collection centres to chilling centres (42 paise per litre) and the chilling 
centres to plant (19 paise per litre). As a result, the average cost of transportation per 
litre of milk was estimated to be 61 paise per litre for co-operative dairy plant. 
 

TABLE 3. TOTAL COST OF TRANSPORTATION PER LITRE OF MILK 
 
 
 

 
Particulars 
(1) 

 
 
 

From collection 
centre to plant 

directly 
(2) 

 
 
 

From collection 
centre to 

chilling centre 
(3) 

 
 
 
 

From chilling 
centre to plant

(4) 

Total  transportation 
cost (Collection 
centre to chilling 

centre+ from 
chilling centre to 

plant) 
(5) 

 
Average 

transportation 
cost of milk 
(paise/litre) 
(2 and 5) 

(6) 
Cost of transportation per litre of milk  for the co-operative plant (Paise) 

Flush 57 40 18 58 58 
Transitory 1 61 42 20 62 62 
Lean 62 42 21 63 63 
Transitory 2 57 40 18 58 58 
Overall average 60 42 19 61 61 

Cost of transportation per litre of milk  for the private plant (Paise) 
Flush 57 36 22 58 58 
Transitory 1 60 38 23 61 61 
Lean 62 39 21 60 61 
Transitory 2 57 37 22 59 58 
Overall average 58 37 22 59 60 

 
As against co-operative plant, the overall average cost of transportation for the 

private plant was around 58 paise per litre from collection centres to plant directly 
and cost of transportation was 59 paise per litre from collection centres to chilling 
centres (37 paise per litre) and the chilling centres to plant (22 paise per litre).  Hence, 
the average cost of transportation per litre of milk was estimated to be 60 paise for 
private dairy plant.  

It shows that the overall average cost of transportation per litre of milk was 61 
paisa and 60 paisa respectively for co-operative and private plants. The total cost of 
transportation was low in the flush season of about 58 paisa and to a maximum of 63 
paisa in lean season for co-operative dairy plant.  The private dairy plant had an edge 
over co-operative dairy plant in milk transportation cost. It was low in the flush 
season (58 paisa per litre) and scaled to increase to 61 paise in lean season. 

 
Cost of Chilling of Milk 
 
 The cost of chilling per litre of milk has been worked out for four chilling centres 
namely C1, C2, C3 and C4 chilling centres, which were attached with the co-operative 
plant. The average cost of chilling per litre of milk was found to be 28 paisa, 29 
paisa, 34 paisa and 33 paisa for C1, C2, C3 and C4 chilling centres respectively. The 
overall average cost of chilling per litre was found to be 31 paisa per litre (Table 4). 
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Similarly, Table 4 depicts a clear picture of chilling cost for four chilling centres 
namely P1, P2, P3 and P4   chilling centres, which were attached with the private dairy 
plant. The average cost of chilling per litre of milk was found to be 27 paisa, 31 
paisa, 26 paisa and 39 paisa for P1, P2, P3 and P4   chilling centres respectively. The 
overall average cost of chilling per litre of milk was found to be 32 paisa. 

 
Seasonal Variation in the Cost of Chilling of Milk 
 
 The cost of chilling per litre of milk and quantity of milk chilled was worked out 
for four chilling centers namely C1, C2, C3 and C4 chilling centers which were 
attached with Co-operative plant and as well chilling cost of four chilling centers 
namely P1, P2, P3 and P4 chilling centers was worked out for private dairy plant. 

Table 5 reveals that per litre cost of chilling showed a seasonal variation in 
various seasons for Co-operative dairy. The chilling cost was lowest in the flush 
season at 27 paisa per litre and was observed to be of 32 paisa per litre in the lean 
season. The private dairy plant-chilling centres also exhibited a seasonal variation in 
chilling cost. The chilling cost was the least at 28 paisa in the flush season and to a 
maximum of 33 paisa in the lean season. It can be inferred that the chilling centres of 
co-operative and private dairy plants only exhibited a minor seasonal variation in 
chilling cost of milk. 

 
Cost of Milk Reception 
 
 The milk collected at the collection centres and chilling centres is transported to 
the plant, received, tested and finally chilled. The cost of receiving the milk at co-
operative and private dairy plants has been calculated and is presented in Table 6. 
The overall cost of reception for a litre of milk at co-operative dairy plant was 
observed to be 18 paisa (Table 6). The share of fixed cost was around 25 per cent and 
variable cost in the total cost was found to be 75 per cent. The share of fixed cost 
components like depreciation and interest was 10 per cent and salary of staff was 
around 15 per cent.  The major component of cost in the variable cost was cost of 
water (38 per cent), followed by labour wages (29 per cent) and cost of can cleaning 
(6 per cent). The share of the remaining items was around 1 per cent in total variable 
cost. It varied from a minimum of 17 paisa to 19 paisa across seasons (Table 7). It 
was almost the same for all the seasons. Table 6 clearly reveals that the cost of milk 
reception for private dairy plant. The overall cost of reception was less compared to 
co-operative plant at 12 paisa per litre. The fixed cost share was around 35 per cent 
and variable cost was around 65 per cent in total cost of milk reception. The fixed 
cost components were salary of staff (21 per cent), depreciation and interest was 12 
per cent to total fixed cost.  The major cost components in variable cost was found to 
be cost of water (54 per cent), cost of can cleaning (8 per cent), cost of electricity (1 
per cent) and the remaining items constituted 2 per cent of the variable cost.  
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TABLE 6. COST OF MILK RECEPTION AT CO-OPERATIVE AND PRIVATE DAIRY PLANTS 
  

(Rs./litre) 

Dairy plant name Co-operative dairy plant Private dairy plant 
 
 
 
Particulars 
(1) 

 
 

Amount  
(Rs.) 
(2) 

 
 

Per cent   
cost 
(3) 

 
Per unit 

cost 
(Rs./litre) 

(4) 

 
 

Amount  
(Rs.) 
(5) 

 
 

Per cent   
cost 
(6) 

 
Per unit 

cost 
(Rs./litre) 

(7) 

(A) Fixed Cost 
Depreciation 7008.25 3.72 0.01 7008.25 5.14 0.01 
Interest 11819.80 6.27 0.01 11819.80 8.67 0.01 
Salary of staff 28362.00 15.05 0.03 28362.00 20.81 0.02 
Sub Total 47190.05 25.04 0.05 47190.05 34.62 0.04 
(B) Variable Cost 
Cost of water 
consumed  71508.53 37.95 0.07 73228.45 53.73 0.06 
Cost of electricity  1614.32 0.86 0.00 1626.80 1.19 0.00 
Cost of can cleaning  11300.98 6.00 0.01 11411.95 8.37 0.01 
Cost of spares  885.33 0.47 0.00 784.38 0.58 0.00 
Cost of lubricants  - - - 274.00 0.20 0.00 
Cost of repairs and 
maintenance  424.73 0.23 0.00 303.90 0.22 0.00 
Cost of stationery - - - 428.08 0.31 0.00 
Cost of consumables  895.40 0.48 0.00 818.48 0.60 0.00 
Labour wages  54630.00 28.99 0.05 - - - 

Miscellaneous cost - - - 223.87 0.16 0.00 
Sub total 141259.30 74.96 0.14 89099.92 65.38 0.08 
Total cost 
(A+B)(Rs.) 188449.35 100.00 0.18 136289.97 100.00 0.12 
Total quantity of 
milk received (litres) 1032235.00   1157145.00   
Cost of milk 
reception per litre 
(Rs.) 0.18   0.12   

 
It can be concluded that the cost of milk reception per litre was less for private 

dairy plant than the co-operative dairy plant.  It was due to lower amount of milk 
received and higher labour wages paid in co-operative plant. This varied from a 
minimum of 11 paisa and to a maximum of 13 paisa across seasons. It was exhibiting 
minor variation in the cost for all seasons (Table 7). 
 
Cost of Milk Procurement 
 
 The procurement cost comprises cost of collection of milk, cost of transportation, 
chilling cost and cost of milk reception. 
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 Table 8 shows that the overall average procurement cost per litre was found to be 
Rs. 1.48 for the co-operative dairy plant. The procurement cost also varied across 
seasons. In flush season, the cost of procurement was estimated to be Rs. 1.38 per 
litre. In transitory season I and II it increased to Rs. 1.50 and Rs. 1.47 per litre 
respectively. However, in lean season it was found to be the highest of Rs. 1.55 per 
litre. The component of collection, transportation, chilling and reception cost was 37 
paisa, 61 paisa, 32 paisa and 18 paisa per litre respectively in the procurement cost. 
These results reinforce the findings of Rawat and Singh (1984), Khokhar (1985), 
Rangasamy (2001) that seasonal variation in the cost of milk procurement exists and 
increase in quantity of milk procurement could help in reducing the cost of milk 
procurement. 
 

TABLE 8. TOTAL PROCUREMENT COST OF MILK PER LITRE 
 

(paise) 
 
Seasons 
(1) 

 
Collection cost 

(2) 

Transportation 
cost 
(3) 

 
Chilling cost 

(4) 

 
Reception cost 

(5) 

Total procurement  
cost 
(6) 

Co-operative dairy plant 
Flush 34 58 28 18 138 
Transitory 1 37 62 32 19 150 
Lean 39 63 36 17 155 
Transitory 2 37 58 33 19 147 
Average 37 61 32 18 148 

Private dairy plant 
Flush 36 58 28 11 133 
Transitory 1 38 61 31 12 142 
Lean 39 61 32 13 145 
Transitory 2 38 58 33 12 141 
Average 38 60 31 12 141 

 
   As against co-operative plant, Table 8 indicates that the overall average 
procurement cost per litre was found to be Rs. 1.41 for private plant. The 
procurement cost varied from a minimum of Rs. 1.33 in the flush season and to a 
maximum of Rs. 1.45 in lean season. In transitory season I and II, the average cost of 
procurement cost was Rs. 1.42 and Rs. 1.41 respectively. The component of 
collection, transportation, chilling and reception cost was 38 paisa, 60 paisa, 31 paisa 
and 12 paisa per litre respectively in the procurement cost of private dairy plant. 
 

V 
 

CONCLUSIONS AND POLICY IMPLICATIONS 
 
The per litre procurement cost of milk was higher in co-operative dairy plant than 

the private dairy plant and the same increased between flush, transitory and lean 
seasons. It could be attributed to increase in the reception cost of milk and marginal 
increase in transportation cost of milk in the co-operative dairy plant. 
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 The following policy measures are being suggested that might change the milk 
procurement efficiency of co-operative sector dairy plant. 
 
(1) Milk is a highly perishable commodity and their production takes place in   

millions of rural dairy farms. Development of efficient milk collection centres 
and transportation networks at farmers level by co-operative dairy plant   would 
help strengthen the linkages between dairy farmers and dairy industry.  

 
(2) Co-operative dairy plant should make regular payments or advance payments to 

milk producer members and can avoid members selling milk to private dairy 
plants or milk vendors. 

 
(3) Efforts should be made to install bulk milk coolers in rural areas to facilitate 

reduction in transportation cost. 
 
(4) Imparting training about clean milk production to dairy farmers at Milk 

Producers’ Co-operative Society level will improve the quality of milk procured. 
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