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There are many feasible farrn plans which can be actually applied by farmers. However, to 

find the optimal plan which maximizes farming income of household, a specific calculation is 

needed. In this study, we use proper data compiled from interviewing 46 dairy households in 

Phudong commune in Hanoi and 40 dairy households in Tanxuan conunune in Hochiminh City 
to find the optimal dairy farm plan based on the linear programming method. 

Through analyzing the actual working conditions and estimating the coefficients of related 

linear progranuning problems, we tried to attain the expected objectives of the study: 1) Better 

understanding about dairy farnting system in the study areas, 2) Finding the optimal plans of 

dairy production in Hanoi and Hochiminh city, 3) Analyzing factors affecting optimal plans and 

4) Giving farrners some possible advises. 

The result of the study shows the ineffectiveness of the present plans of both dairy farmers 

in Hanoi and Hochirninh City. It also reveals the reasons for those inefficiencies and the impor-

tance of appropriate use and allocation of available family resources. Finally, the study tends to 

give useful advises to dairy farmers about how to reallocate their resources depending on their 

capital investment to maximize their income. 

INTRODUCTION 
Unlike the traditional rice enterprise, which has been done a thousand years in 

Vietnam, dairy production has just been new for most Vietnamese farmers; even it has not 

been introduced to all possible cow-raising regions. It is often found that non-dairy farm-

ers use land resource for monoculture of rice production and dairy farmers still prefer to 

till some rice rather than grow grass to enlarge their dairy farrn size. Reasons, on the one 

hand, of their preference are the less risk, the more simple technique and smaller capital 

requirement of rice cultivation, even though it is less profitable in comparison wlth dairy 

production. On the other hand, at present, family labor force can manage to collect 

enough fodder for their few numbers of cows. Demand on green fodder in Hanoi and 

Hochiminh city has not reached the level of high incentives that encourages fanuers to 

supply grass for a green fodder market. However, on the long run, when capital is no 

longer an obstacle of expanding dairy farm size, farmers will have to balance labor on 

activities such as how much area they should use for rice enterprise, how much area they 

should grow grass and how many cows they should keep, given other factors fixed. A 
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study on finding optimal plans of dairy production is needed not only in Hanoi and 

Hochirninh city but also in other dairy production regions to give farmers useful advises to 

improve their farm income. 

Objectives of study 
The general objective of this study is to guide farmers in Hanoi and Hochiminh city in 

planning their farm plans relating to a mixed farming system of crops and dairy pro-

duction by using family labor force at current situation of working conditions in order to 

maximize income from farnuhg. The specifrc objectives are given bellow: 

1 . Better understanding about dairy fanning system in the study areas, 

2. Finding the optimal plans of dairy production in Hanoi and Hochiminh city, 

3 . Analyzing factors affecting optimal plans , 

4. Giving fanners some possible advises. 

Methodology 
Results of the study will be given by using the linear programrning model. Proper data 

selected from interviewing 46 dairy households in Phudong cornmune-Gia Lam district of 

Hanoi and 40 dairy households in Tanxuan conunune-Hocmon district of Hochiminh city 

will be used to estimate coefficients and restrictions for the basic situation. Then optimal 

plans will be traced by changing some available resources such as shed and capital, and 

modifying coefficients of variables through alternative prices of them such as price of milk 

and price of green fodder. 

The model used 
Due to the mixed characteristic of farming system in Vietnam, output of one activity 

might be input of the other. For every dairy fanner, Iabor, Iand and cows are what they 

have. Most of farmers rear dairy cows and cultivate different rotation of crops such as rice, 

maize and grass. Manure from cows will be partly used to fertilize the crops and harvested 

crops will be partly used to feed cows. The problem is to suggest farmers how many cows 

they should rear, what crops they should plant to maximize their income from utilizing 

their available resources. How does the optimal plan change if the available resources and 

prices of related resources alter? Is linear progranuning suitable to this purpose? 

Mathematically Linear Programming Problem is specified as follows: Maximize a 
linear objective function of non-negative real variables subject to linear inequalities of the 

variables . 

The linear programming is a model that can be used to select a combination of the 

levels of various activities which will maximize the income-to deteunine an optimum pro-

gram or one which maximizes the objective function. But any option selected must be a 

feasible one. A feasible option is one which does not have total resource requirements 

exceeding the total resource supplies. There usually are an infinite number of feasible 

options for even a small programming problem, but generally there is only one optimal 

feasible solution. Thus, objective function must be maximized subject to the restrictions of 

the resource supplies and the condition that no activity level can be negative. The restric-

tion prevents this occurrence, but its real purpose is to guarantee that the option does not 

require resources in excess of the amounts available (Earl O. Heady and Wilfred Candler, 
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1958) . In addition, it is possible for us to use linear programming to capture the results of 

all changing of the available resources and prices. For these conveniences, linear pro-

grarnming will be applied here to analyze the problems of dairy farrn management in the 

study areas. 

Definition of variables, assumptions, coefficients and restrictions 

Case ofHanoi 
Considering a representative farmer in Hanoi with 4 family members (2 members are 

main labor), 4 saos of paddy land, 2 saos of alluvial land, 50m~ of barn (i)icture 1) and 

some working capital depending on amount and price of raw milk of every 10 days. There 

are 1 1 activities and the following 1 1 variables are introduced to show the corresponding 

activity levels. 

X1 

X2 
X3 
X4 

X5 
X6 
Xr 
X8 
X9 
Xlo 

X11 

At present, the unemployment rate in the rural is quite high. 

want to utilize their available labor force. 

assumed that dairy households do not use the hired labor. 

farrners grow rice, maize and grass. 

feed cows. 

interrnediate products. 

This amount of money is considered as maximum working capital to buy extra needed 

corn, rice bran, green fodder and other agricultural inputs such as fertilizer, seed and pay-

ing interest for the borrowed investment capital. 

The coefficients of objective function (OF) will be shown in the followlng tables. It is 

noted that all the coefficients are calculated regardless of famny labor cost. If farmers do 

not grow rice, they have to buy paddy with the market price of VND 1,800 per kg. So, this 

price is used to estimate coefficient of rotation I . With paddy yield of 310kg/two crops 

(Hanoi Statistical office, 2002), farmers get VND 260 thousand (558-298) per sao per 

year (table 1). Rotation I also brings farmers 40 kg dried straw and 75 kg rice bran used 

as intermediate products. I kg dried straw is equivalent to 5 kg natural grass (Phung Vu, 

2002) 

Rotation 2 is equal to rotation I plus with winter maize. Additional intermediate 

products of the rotation 2 are 100kg corn and 400kg fresh stem at the harvesting time 

(picture 3,4). I kg fresh stem will be equivalent to I kg of natural grass (Phung Vu, 2002) . 

Therefore, the coefficient ofX2 is equal to the coefficient ofX, minus total material cost of 

winter maize (260-52 =208) (table 2). 

Rotation I (Spring rice-Autumn rice) (sao) 
Rotation 2 (Spring rice~~utumn rice-winter maize) (sao) 

Rotation 3 (winter maize-spring maize) (sao) 
Rot~tion 4 (Grass on paddy land) (sao) 
Rotation 5 (Grass on alluvial land) (sao) 
Number of cows (Adult cow equivalent) (head) 

Corn buying (1 OO kg) Bran buying (100 kg) Green fodder buying (100 kg) 
Green fodder collecting by family labor (100 kg) 

Money borrowing (thous. VND) 
Most of dairy farmers 

A few farmers think about hiring labor. So, It is 

It is also assurned that dairy 

Rice bran and corn are used as condensed feed to 
Grass, rice straw and maize stalk are also utihzed as fodder. They are all called 

Dairy farrners receive money from selling raw milk evefy ten days. 
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Table 1. Cost-benefit of rotation l 

Intennediate supply of products: 40 kg dried straw and 75 kg bran/sao per year 

Material costs (per sao) 

Quantity (kg) 

Seed 2 

Manure 
Nitrogen 8 
Phos phorus 10 

Potassiurn 3 

Pesticide 1 

Herbicide 1 

Hired machine cost 1 

hTigation cost 11 

Tax 8.28 

Total of the above material cost per crop 

Total of the above material cost per sao per year 

Price (VND) 

2160 

2300 
1100 

2500 
7000 
6000 
50000 
1800 

1800 

Value (10' VND) 

4.32 

10 

18.4 

11 

7.5 

7 

6 

50 
19.8 

14.904 

149 
298 

Source: survey 2002-2003 

Table 2. Cost of winter maize 

Corn yield (kg/sao/year) 100 

Intermediate supply of products 100 kg corn and 400 kg stem per sao per year 

Material costs 

Seed 

Manure 
Nitrogen 

Phosphorus 
Potassium 
Pesticide 

Herbicide 

Hired machine cost 

Total of the above material cost 

Quantity (kg) 

0.5 

2 

lO 

2 

1 

Price (VND) 

3000 

2300 
lIOO 

2500 
7000 

6000 
20000 

Amount (10'VND) 
1.5 

lO 

4.6 

11 

5 

O 

O 

20 
52 

Source: Survey 2002-2003 

Coefficient of rotation 3 is minus because ail products of this rotation are interme-

diate products including 200 kg of corn and 800 kg of stern per sao per year (table 3) 

Rotation four and five are grass. Grass yield per sao is about 12960kg in average 

(Animal husbandry journal No. 7-2002). Farmers use only nitrogen for fertilizing grass 

after cutting, about 10kg per sao per time. Coefficient of grass on paddy land is minus 

245 (table 4) and coefficient of grass on alluvial land is luinus 236 (table 5). 

Coefficient of X6 is total value of raw milk and calf per head per year after deducting 

cost for feeds bought 1000/0 without use of intermediate supply such as soybean, 

brewery's by product, mineral and salt, and deducting average value for breeding and 
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Table 3. Cost of maize in alluvial land 

Sold amount Corn yield (kg/sao/year) 200 
Interrnediate supply of products: 200 kg corn and 800 kg stem per sao per year 

Material costs 

Quantity (kg) 

Seed 0.5 

Manure 
Nitrogen 1 

Phos phorus 8 

Potassium 1 

Pesticide 

Herbicide 

Hired machine cost 1 

Tax 5,4 

Total of the above material cost 

Total of the above material cost per sao per year 

Coefficient for rotation 3 

Price (VND) 

3000 

2300 
1100 

2500 
7000 
6000 
20000 
1800 

Amount (10'VND) 
1.5 

10 

2.3 

8.8 

2.5 

O 

O 

20 
9.72 

54.82 

109.64 

-110 

Source: survey 2002-2003 

Table 4. Cost of production of grass (X,) 

Grass yield (100 kg/sao/year) 130 

Interrnediate supply of products 13000 kg grass per sao per year 

Material costs 

Seed 
Manure 
Nitrdgen 

Tax 
Total of the above material cost 

Quantity (kg) 

per sao per year 

90 

15.56 

Price (VND) 

2300 
1800 

Amount (10*VND) 
O 
10 

207 
28.008 

245 

Source: survey 2002-2003 

Table 5. Cost of production of grass (X*) 

Grass yield (100 kg/sao/year) 130 

Interrnediate supply of products 13000 kg grass per sao per year 

Material costs 

Seed 
Manure 
Nitrogen 

Tax 
Total of the above material cost 

Quantity (kg) 

per sao per year 

90 
10.8 

Price (VND) 

2300 
1800 

Amount ( I O*VND) 

O 
10 

207 
19.44 

236 

Source: survey 2002-2003 
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Table 6. Return from one cow per year 

Items Total production 

(kg) 

Intermidiate use 

(kg) 

Sold amount 

(kg) 

Price 

(VND/kg) 

Return 

(10"VND) 

3. 

4. 

Raw milk 
Male calf 

Female calf 

Manure 

3965 200 3765 
0.5 

0.5 

12 

3000 
5000000 
5000000 
10000 

11295 

2500 
2500 
120 

Total 1 64 1 5 

Source: survey 2002~003 

Table 7. Cost of feed bought 1000/0 per year 

Feed bought 1000/, in Phudong 

No Kinds of feed Price 

VND/kg 

Quantity 

kg/day 

Total quality 

per period (kg) 

Total value 

per year (VND) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Cond ensed feed 
Rice bran 

Com 
Soybean 
Mixed bran 
Brewery's by product 

Molasses 

Roughage 
Green fodder 

Dry fodder 

Others 
Mineral 
Salt 

1,500 

2,500 

6,000 

5,000 

600 
1,500 

200 

10,000 

1,000 

2.05 

2.6 

0.25 

5.6 

40 

0,05 

0,05 

625.25 

793.00 

76.25 

0.00 

1708.00 

0.00 

0.00 

12200.00 

0.00 

0.00 

18.25 

18.25 

457500 

1024800 

182500 
18250 

Value of feed bought 1000/* wlthout intermediate supply (thous. VND) 1683 

Source: survey 2002-2003 

Table 8. Other cost per cow per year 

Items Value (10*VND) 

Breeding and AI cost 

Diseases and treatment cost 

Other micellaneous cost 

Sub total 

100 

420 

691 

1211 

source: survey 2002~003 

veterinary cost, miscellaneous cost and depreciation cost of cow. Costs for inputs with 

intermediate supply are considered otherwise through buying activities and resource 

restrictions. 

Soybean, brewery's by-product, mineral and salt is bought 1000/0 . Total cost of all 

these feed is VND 1,683,000per year (table 7). For other cost like breeding, veterinary 
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and miscellaneous, farmer needs to pay about VND I ,211,000 per year (table 8) . The cow 

depreciation cost is VND 2 millions per year. Estimated return per year from calf, manure 

and from raw milk after deducting 200kg for calf is VND 16,415,000 (table 6) . Income 

coefficient of dairy enterprise is 1152 1 = 16415-1683-12 1 1-2000. 

Coefficients ofX., X8, X9 are minus prices of corn, rice bran and green fodder per 100 

kg, and corresponding prices are VND 2,500, VND 1,500 and VND 200per kg. Coefficient 

ofX*o (collecting grass) is minus 5 because it costs farmers about VND 5 thousand for fuel 

to go to collect grass (picture 5). Coefficient of minus 0.127 is minus interest rate per 

year farmers have to pay for borrowing money X,,. 

Res trictions 

The most 5 kinds of restriction, including land, shed, feed, family labor and capital, 

are considered in this model. The first two are land restrictions. Rotation one and two 

are applied only for 4 saos of paddy land. Rotation three is connected with 2 saos of allu-

vial land. Rotation four and five of grass are possible to be applied on paddy land and 

alluvial land, respectively. The third restriction is shed restriction. In average each 

household has a barn of 50m2 capacity. Restrictions on corn, rice bran and fodder are 

formed on the basis that needed amounts cannot be larger than available amounts, includ-

ing intermediate product from activities I , 2, 3, 4, 5 and 10. The next 12 restrictions are 

limitations on family labor for 12 months. The rest ones are restrictions of capital. 

Working capital restrictions for each of two seasons are based on costs and benefits used 

by farmers wlthin 10 days. With respect to investment capital, at present, farmers in 

Phudong are borrowing VND 10millions, in average, from various sources. The last two 

inequalities express restriction of borrowing capital, where total planed value of cow 

minus borrowlng amount must be less or at least equal to total value of cows at present. 

In the North, farmers work very hard and have less leisure time. They often work 10 

hours a day. Table 9 shows workable days per month of a representative household with 

two main labors and two others being pupils working 4 hours a day with working ability of 

0.5. 

Table 9. Total workable days of farm management (one day = 8 hours) 

No. Items 
1 Days 

Hours 
2 Days 

Hours 
3 Days 

Hours 
4 Days 

Hours 
Total hour 

Day equivalent 

1 

23 

230 

23 

230 

8 

16 

8 

16 

492 

61.5 

2 

23 

230 

20 

200 

8 

16 

8 

16 

462 

57.8 

3 

25 

250 

25 

250 

8 

16 

8 

16 

532 

66.5 

4 

25 

250 

25 

250 

8 

16 

8 

16 

532 

66.5 

5 

25 

250 

25 

250 

8 

16 

8 

16 

532 

66.5 

6 

25 

250 

25 

250 

8 

16 

8 

16 

532 

66.5 

7 

23 

230 

23 

230 

8 

16 

8 

16 

492 

61.5 

8 

23 

230 

23 

230 

8 

16 

8 

16 

492 

61.5 

9 

25 

250 

25 

250 

8 

16 

8 

16 

532 

66.5 

10 

25 

250 

25 

250 

8 

16 

8 

16 

532 

66.5 

11 

25 

250 

25 

250 

8 

16 

8 

16 

532 

66.5 

12 

23 

230 

23 

230 

8 

16 

8 

16 

492 

61.5 

Total 

290 

2900 

287 

2870 

96 

192 

96 

192 

6 1 54 

769.25 

Source: Survey 2002-2003 

Where: Total workable days of farrn management per month are calculated as follows . 
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Table lO. Labor input per unit activity (day) 

Month 

Items 

Rotation 1 

Land preparation 

Trans planting(s preading) 

Weeding 
f ertilization CManure) 

lrrlgation 

Pest control 

Harvesting 

subtotal 

Rotation 2 

Land preparation 

Trans planting(s preading) 

We e ding 

f ertilizationCManure) 

lrrigation 

Pest control 

Harvesting 

subtotal 

Rotation 3 

Land preparation 

Trans planting(s preading) 

Weeding 
f ertilization(Manure) 

lrrigation 

Pest control 

Harvesting 

subtotal 

Rotation 4 

Land preparation 

Trans planting(s preading) 

f ertilization(Manure) 

Harvesting 

subtotal 

Jan. 

2 

2 

2 

4 

2 

2 

1 

1 

2 

Feb . 

2 

2 

2 

2 

o 

0.5 

0.5 

0.5 

1.5 

Mar. 

2 

2 

2 

2 

2 

2 

1.5 

1.5 

3 

A pr. 

1 

1 

1 

1 

2 

3 

5 

1 

1 

2 

May 

1 

1 

1 

1 

3 

2 

5 

1 

1 

2 

Jun 

1 

2 

3 

1 

2 

3 

o 

1 

2 

Jul Aug 

1 

2 

3 

1 

2 

3 

o 

1 

1 

2 

1 

1 

2 

1 

1 

2 

o 

1 

1 

2 

Se p 

1 

1 

1 

1 

o 

1 

1 

2 

Oct Nov 

2 

2 

2 

4 

2 

2 

1 

1 

o 

2 

3 

5 

2 

3 

5 

1 

1 

2 

Dec 

o 

3 

3 

3 

3 

1 

1 

Source: Survey 2002-2003 

~ (ability), X (day)i (ability)i =working abnity of the i-th person 

(day)i=working days per month of the i-th person 

Basing on schedule of crop and climate condition, Iabor input per unit activity is 

calculated in the table 10. In average 10 Iabor-days (8 hours per day) will be needed for 

one sao of rice per crop. Each stage of rice producing, including land preparation, trans-

planting, weeding, pest control and harvesting, needs about 2 days. Winter maize crop is 

started in the middle of October and harvested in late January. Grass is often trans-

planted in the end of February and early March. 

The problem for Hanoi case is to maximize the following objective function (OF) 

(unit: thousand VND): 
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Picture 1. Barn in Hanoi Picture 2 . Barn in Hochiminh 
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OF=260 X1 +208X2- 1 10X3- 245X4 - 236 X5+ 1 1521 X6- 250 X7- 150 X8- 20 X 
- 5 Xlo ~ O. 127 X11 - Fixed cost 

Subject to 22 restrictions as follow: 
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Case ofHochiminh city 
Consider an average size household with 5 family members, 3 members are main 

labors, one is worker having two hours a day for dairy works, one works as small trader or 

retailer. This last member is often the wlfe of the household. She may help her husband 

for a half day. The husband of a household is often found to be household head and be 

responsible for dairy caring. So, total possible time for dairy farming in this household is 

around 14hours a day, around 52.5 days/month in equivalent. Most dairy farmers in 

Tanxuan commune own 2000m2 of land (equal to 5.55 saos) and 150m2 of shed (picture 

2). They can grow rice or pennisetuJn for green fodder on this area. Because grown grass 

is not enough, farmers usually buy straw with price of VND 1000per kg, one kg of rice 

straw is equivalent to 5 kg of grass. Farmers receive money from selling milk every 7 days 

with milk price of VND 2700 per hg. 

It is assumed that the household is keeping 6 Iactating cows at present, equal to VND 

120millions. Average amount of borrowed money is VND 12.6millions per household. 
With 6 activities, similar to the case of Hanoi, we got all coefficients for the objective func-

tion and restrictions as follow. It is note that intermediate supply of feed is considered 

only for fodder. 

X, Number of cows (Adult cow equivalent) (head) 
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X2 
X3 
X4 

X5 
X6 

Grass growing 

Rice growing 

Green fodder buying 

Dried fodder buying 

Money borrowing 

(sao) 

(sao) 

100kg 
100kg 
(thous . VND) 

Depreciation cost of cow is VND 2 million, feed cost excluding only fodder cost is 

VND 4797 thousand (table 1 1) and other variable cost is VND 992 thousand (table 13), so 

income coefficient of dairy enterprise is 7497 (15286-4797-992-2000 = 7497). 

Table 11. Cost of feed bought 1000/0 per cow in Tanxuan 

No Kinds of feed Price 

VND/kg 

Quantity 

kg/day 

Value 

(VND) 

Value per year 

(103VND) 

2 

3 

7 

8 

Cond ensed feed 
Mixed bran 
Cassava residue 

Brewery's by product 

Roughage 
Green fodder 

Dry fodder 

Others 
9 Mineral 
10 Salt 

Cost in lacta. period 

Cost in dry period 

Total 

2,500 

200 

600 

10,000 

1,000 

3 

14 

7 

o 

o 

0.05 

0.05 

7,500 

2,800 

4200 

o 

o 

o 

500 

50 

2287.5 

854 
1281 

O 

O 

O 

O 

152.5 

15.25 

4590 
207 

4797 

Source: Survey 2003 

Table 12. Return per cow in Hochiminh 

Items Total production Interrnediate use Sold amount Price Retum 

1 . Raw milk 

2. Male calf 

3. Female calf 

3. Manure 

Total 

(kg) 

3965 

(kg) 

200 

(kg) 

3765 
0.5 

0.5 

12 

(VND/kg) 

2700 
5000000 
5000000 
~ 10000 

(10*VND) 

10165.5 

2500 
2500 
120 

15286 

Source: Survey 2003 

Table 13. Other variable cost per cow in Hochiminh City 

Items Value (10'VND) 

Breeding and AI cost 

Diseases and treatment cost 

Other micellaneous cost 

Total 

200 

300 

492 

992 














