FARM PLANNING 
Farm planning is a decision making process in the farm business, which involves organization and management of limited resources to realize the specified goals continuously. Farm planning involves selecting the most profitable course of action from among all possible alternatives. 
Objectives of Farm Planning 
The ultimate objective of farm planning is the improvement in the standard of living of the farmer and immediate goal is to maximize the net incomes of the farmer through improved resource use planning. In short, the main objective is to maximize the annual net income sustained over a long period of time. The farm planning helps the cultivator in the following ways: 

a) It helps him examine carefully his existing resource situation and past experiences as a basis for deciding which of the new alternative enterprises and methods fit his situation in the best way. 

b) It helps him identify the various supply needs for the existing and improved plans. 

c) It helps him find out the credit needs, if any, of the new plan. 

d) It gives an idea of the expected income after repayment of loans, meeting out the expenditure on production, marketing, consumption, etc. 

e) A properly thought of a farm plan might provide cash incomes at points of time when they may be most needed at the farm. 

A farm plan is a programme of total farm activities of a farmer drawn out in advance. An optimum farm plan will satisfy all the resource constraints at the farm level and yield the maximum profit. 

ii) Characteristics of a Good Farm Plan 
A good farm plan generally should have the following characteristics: 

a) An element of flexibility in a farm plan is essential to account for changes in the environment around the farm. 
b) A farm plan should maximize the resource use efficiency at the farm. 

c) It should provide for the attainment of the objectives of profit maximization through optimum resource use and balanced combination of farm enterprises. 

d) Risk and uncertainty can be accounted for in a good farm plan. 

e) The plan helps in timely acquisition and repayment of farm credit. 

Components/ Principles of Farm Planning: Any systematic farm planning necessarily has the following five components: 

1) Statement of the objective function: Many farmers aim at profit maximization. However, some farmers do not go all out to maximize their profits, but have objectives like cereal requirements for the family and fodder needs for the livestock. 

2) Inventory of scarce resources and constraints 
a) Land: Location, topography, soil type, fertility, drainage, irrigation systems and so on affect enterprises in many ways and hence, it is useful to divide all the land on a farm into different enterprises. 

b) Labour: On subsistence farms, all labour is supplied by the farmer and his family. Thus, it is important to record the number of workers - male, female and children - and the type of manual work each is prepared is undertake. However, in commercial farms, hired labour constitutes a major component of costs and thereby inviting more attention in the planning process. 

c) Capital: Whether fixed, like buildings and machines, or circulating, like cash in hand or in the bank, capital acts as a very powerful constraint. 

d) Personal: Farmers’ past experience, attitude towards risks and uncertainties and personal likes and dislikes influence the choice of enterprise. 

e) Institutional: Market often serves as a constraint for the production of vegetables, poultry, milk, etc. Even if the location of the farm is suitable for a particular crop (commodity), a contract may still have to be obtained. E.g. Sugarcane growing near the sugar mills. Similarly, though many parts of Himachal Pradesh are suitable for poppy cultivation, the government has banned its cultivation. 

f) Rotations: Maximum permissible area under a particular crop in a given season or minimum area constraints imposed on the acre under some crops like legumes would serve in maintaining soil fertility and help controlling pest and diseases. 

3) Alternative Choices: Alternative choices in planning refer to the various enterprises, crops and livestock, which can be considered for attaining the stated objectives. There are alternate ways to use the scarce farm resources. There may be more than one ways to produce the same enterprise. A comprehensive list of different alternative enterprises can be prepared. 

4) Input Output Co-efficients: The requirements of each of the several scarce resources and the financial returns per unit of each enterprise or activity need to be considered here. The precision in planning depends more on accurate input-output data than on the technique of planning. 

5) Planning Technique: With a proper understanding of the planning environment and use of precise input-output data along with true and realistic constraints, sophisticated techniques give better results. However, common sense in the planning process could lead to fairly good results. Some of the farm planning techniques are as listed below: 

1. Budgeting. 

2. Linear Programming. 

Budgeting is most informal of all the planning techniques and the level of sophistication gradually increases as we move from budgeting to linear programming. 
Steps in Farm Planning: The various steps involved in planning are discussed below: 

a) Planning: This includes the identification and definition of the problem, collection of information, identifying alternative solutions and analyzing each alternative. Planning is the basic management function as it means deciding on a course of action, procedure or policy. The control function is a source of new information, as the results of the initial plan become known. 

b) Implementation: Once the planning process is completed, the best alternative must be selected and action should be taken to place the plan into operation. This requires the acquisition and organization of necessary land, labour, capital and other inputs. An important part of the implementation function is the financing of the necessary resources. 

c) Control: This provides for observing the results of the implemented plan to see if the specified goals and objectives are being met. Many things can cause a plan to go “off its track”. Price and other changes, which occur after the implementation of the plan, can cause the actual results to deviate from the expected. Control requires a system for making regular checks on the plan and monitoring progress and results as measured against the established goals. The dashed line in the chart represents the continuous flow of information from the 

Farm Budgeting  

It may be defined as a detailed physical and financial statement of a farm plan over a certain period of time. Farm budgeting is a method of analyzing plans for the use of agricultural resources at the command of the decision-maker. In other words, the expression of farm plan in monetary terms through the estimation of receipts, expenses and profit is called farm budgeting. 

i) Types of Farm Budgeting: The following are the different types of farm budgeting techniques: 

a) Partial Budgeting. 

b) Enterprise Budgeting. 

c) Cash flow Budgeting. 

d) Complete Budgeting. 

a) Partial Budgeting: This refers to estimating the outcome or returns for a part of the business, i.e., one or few activities. A partial budget is used to calculate the expected change in profit for a proposed change in the farm business. A partial budget contains only those income and expense items, which will change, if the proposed modification in the farm plan is implemented. Only the changes in income and expenses are included and not the total values. 

b) Enterprise Budgeting: An enterprise budget is an estimate of all income and expenses associated with a specific enterprise and an estimate of its profitability.

c) Cash flow Budgeting: A cash flow budget is a summary of the cash inflows and outflows for a business over a given time period.

d) Complete Budgeting: It is a technique for assembling and organizing the information about the whole farm in order to facilitate decisions.

Linear Programming as Resource Constraints, the optimum combinations and alternate farm plans.
Linear Programming is mathematical techniques seeks to maximize or minimize a objective function, subject to set of linear constraints. In linear programming, the objective function as well as the constraints inequalities are all in linear form.

Lets suppose, there are three factors of production i.e labour, capital and combination of labour and capital. Hence objective function is to maximize total profit from the productive use of these factors.

	Linear function
	Factors

	
	Labour
	Capital

	Profit per unit of output
	$ 60
	 $ 80

	Use of factor (labour) per unit of output
	1
	0

	Use of factor (capital) per unit of output
	0
	1

	Use of factor (combines) per unit of output
	1
	1

	Factor labour output capacity
	30
	0

	Factor capital output capacity
	0
	15

	Factor combined output capacity
	40
	20


Now we begin to proceed with choice of variables and total profit

Let X1, X2 be the choice variables such as 

X1= Labour is hired to provide human resource to produce desired level of production

X2= Capital is utilized to provide machines to produce desired level of production

Now we will select the combination of possible output levels (feasible values for X1 and X2) that will maximize total profit.

Objective function in the form of following equation, which is to be maximized as

60 X1 + 80 X2 = Total profit (Objective Function)

Suppose X1 = 10 and X2 = 15 then

16X10 +80 X 15 = 1800

Constraints or Limitation

1st Constraint: 

For example, constraints on the 1st factor is 30 and the resource may be used at its capacity or at less than capacity

When X1 ≤ 30 it can be represented as
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Figure 1. X1 ≤ 30

All the points to the left of the graph is feasible region and to the right of graph is infeasible region

2nd Constraint: 

For example, constraints on the 2nd factor is 15 and the resource may be used at its capacity or at less than capacity

When X2 ≤ 15 it can be represented as
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Figure 2. X2 ≤ 15

All the points to the below of the graph is feasible region and to above of the graph is infeasible region

3rd Constraint: 

For example, constraints on the 3rd factor as constraints is used by combined use of labour and capital for production activities and equation can be stated as

When X1 + 2X2 ≤ 40 it can be represented as
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Figure 3. X1 + 2X2 ≤ 40

All the points to the below of the graph is feasible region and to above of the graph is infeasible region

Slope or Isoprofit lines for objective function can be worked as

60 X1 + 80 X2 = Total profit (Objective Function)

             Coefficient of X1        60      3

Slope = ---------------------  =  ---- = ------

             Coefficient of X2        80      4
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Figure 4. Iso profit line

All the points to the below of the graph is feasible region and to above of the graph is infeasible region

By combining all graphs, we can get feasible region as
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1. At point a,  X1 = 0 and X2 = 15 so total profit is calculated as;

60 X1 + 80 X2 = Total profit (Objective Function)

60 X 0 + 80 X 15 = 1200

2. At point b,  X1 = 10 and X2 = 15 so total profit is calculated as;

60 X 10 + 80 X 15 = 1800

3. At point c,  X1 = 25 and X2 = 10 so total profit is calculated as;

60 X 25 + 80 X 10 = 2300

4. At point d,  X1 = 30 and X2 = 0 so total profit is calculated as;

60 X 30 + 80 X 0 = 1800

Hence the best point of intersecting the feasible region is X1 = 25 and X2 = 10 is referred to an optimal feasible solution. All the points beyond the isoprofit lines would be infeasible. 

Process involved in Linear Programming:

There are four steps in adopting linear programming as;

1. Existence of definite objectives: The first step is to taken is to set a definite objective which is to be attained through linear programming. Such objective may be the maximization of profit of minimization of cost on the part of a farm. It is known as objective function. Every maximization problem has its own dual problem, that is of minimization.

2. Alternate course of action or processes: There are alternative production processes which are available to achieve the objectives. The objective function may be to maximize the profit and its alternative solution is to minimize the cost of production. For example there are different course of actions to be implemented one after another to find out feasible solution. First step to make sure segmentation of course of action i.e  A, B, C and D may be available course of actions in various activities, Second step is to target some what relevant and closer to the objective i.e may be B and D. Third step is to position most feasible and suitable course of action i.e B to achieve objective function.
3. Constraints on problems: There are certain constraints on the problems. They are limitations or restrictions pertaining to certain conditions of problem. For example, a firm is aimed at maximizing the profit but subject to certain constraints or inequalities or limitations like given number of machines, given number of workers and given number of working hours and if at the disposal of firm there are 50 machines, the constraints will be written as ≤ 50. This must be remembered that optimum solutions does require that the capacity must be fully utilized or inputs are totally exhausted. In addition to this there is non-negativity restraint which means that variables be given no negative values. For example, output should not be below zero.
4.  Feasible and optimal solution: 
i) Solution: A solution refers to any set of activities Xj, j = 1, 2, 3, ..., n, which satisfies a system of inequality constraints. There may be innumerable solutions to a given linear programming problem. 

ii) Feasible Solution: Any solution to a linear programming problem is said to be feasible, if none of the Xj is negative. 

iii) Infeasible Solution: It refers to a solution, where some of the variables, Xjs, appear at a negative level. 

iv) Optimum Solution: One of the feasible solutions is optimum, provided a feasible solution exists. Such a feasible solution, which optimizes the objective function, is called an optimum solution. The set of Xj in this case satisfies the set of constraints and non-negativity restrictions and also maximizes the objective function.

Optimum Combination of Outputs: In order to find out the optimum combinations of output, following concepts to be understood clearly as;
Marginal Rate of Substitution (MRS): The rate at which resources can be substituted for another and the margin without changing outputs. 

MRS = Number of units of replaced products/ Number of units of added products

Inverse Price Ratio (IPR) = Price of added products/ Price of replaced products

For example, a list of different combinations of products produced from each level of inputs;

	Product Combinations
	Changes in products
	MRS
	IPR

	Y1
	Y2
	+Y1
	-Y2
	
	If Y1=Rs 7/- and Y2 =Rs 10

	0
	78
	
	
	
	

	10
	76
	10
	2
	0.20
	0.70

	20
	72
	10
	4
	0.40
	0.70

	30
	67
	10
	5
	0.50
	0.70

	40
	60
	10
	7
	0.70
	0.70

	50
	48
	10
	12
	1.20
	0.70

	60
	28
	10
	20
	2.00
	0.70

	70
	0
	10
	28
	2.80
	0.70


The substitution ratio and price ratio are equalized at point where 40 units of Y1 and 60 units of Y2 are produced. Hence this is the best and most profitable combination of enterprises Y1 and Y2. It means farm manager must produce 40 units of Y1 and 60 units of Y2 as optimum combination and any alternative combinations will adversely affect the net profit of the farm.
Risk and Uncertainty in Farm Business:

 There are three degrees of knowledge as;

1. Perfect knowledge

2. Risk

3. Uncertainty

1. Perfect knowledge: Perfect knowledge is the first category of knowledge where it is possible to say definitely and positively that an event will happen. 

2. Risk: Second category of knowledge is the risk, which is the situation, when the future can be predicted with a specified degree of probability i.e in case of risky situation prevails, it can be said that chances are 50-50 or 60-40 that an event will happen.

3. Uncertainty: Third category of knowledge is uncertainty. It is situation, where there is no valid basis for assigning any kind of probability. In uncertainty a farmer would absolutely have no idea what would happen in future. Hence in uncertainty, future cannot be predicted.

Hence risk and uncertainty are the categories of imperfect knowledge. Suppose farming is a business of imperfect knowledge. Farmer will generally face with many unpredictable situations in future such as yield uncertainty and price uncertainty. Yield uncertainty may happen quite often due to unpredictable weather conditions as farmers have very little control over nature. Whereas price uncertainty may occur due to frequent fluctuations in price of crops.
Defense against risk and uncertainty: Farmers can use the following methods as defense against risk and uncertainty on the farm;

1. Insurance: Farmers may insure against loss. Insurance of crops by farmers is done to protect the unpredictable loss may be due to expected adverse effects of weather or natural calamities. 

2. Diversification: It is production of several products at the same point and production and sale of same products at different times. Through diversification, the farmers spread the risk of loss over several commodities. 

3. Flexibility: It refers to ease with which organization of production can be changed. Suppose, if a farmer is uncertain as to what conditions will be in these markets, a flexible production will be more profitable.

4. Liquidity: It refers to maintenance of balance of money or assets that can be readily converted into money. Farmers prefer liquid asset, which can easily be converted into cash to meet their daily life requirements easily.
