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 Introduction to Farm Management

"Economics can be defined as how limited resources can be best utilized to fulfill unlimited human wants". Farm management comprises of two words; farm and management. Literally 'farm' means a piece of land where crops and livestock enterprises are taken up under a common management and has specific boundaries. 'Management' means the act or art of managing. According to Gray, the art of managing a farm successfully, as measured by the test of profitableness, is called farm management.

Farm management is a branch of agricultural economics, which help to coordinate the limited scarce resources such as land, labor, capital and management with their alternative uses on farm in order to achieve the specific goals of continuous maximum profit of satisfaction as regular basis. Although the farm is an economic and social institution developed over many centuries, the scientific management of farm as a business is relatively new. Farm management conveys different meaning to different people. Some take it to be another name of production economics or agricultural economics, while others consider farm management is nothing more than the farmer's art of carrying out the daily routine. The daily work of supervision of farm labor and carrying out the directives of seniors by public or private employed farm manager is generally referred to as farm management.

Like any other economic problem, farm management is a rational resource allocation proposition more particularly from the point of view of an individual farmer. On one hand, a farmer has a certain set of farm resources such as land, labor, farm buildings, working capital, farm equipments etc; that are relatively scarce. On the other side, the same farmer has a set of goals or objectives to achieve, may be maximum family satisfaction through increasing net farm income. This gap is bridged by mental exercise and concentration of desire and will power of an individual farmer, to use his scarce resources in a way that desired objectives are achieved.  SHAPE  \* MERGEFORMAT 



Fig: Farm management Process

Thus in simple words, farm management can be defined as a science which deals with judicious decisions on the use of scarce resources, having alternative uses to obtain the maximum profit and family satisfaction on a continuous basis from the farm as a whole and under sound farming programmes. In other words, farm management seeks to help the farmer in deciding problems like what to produce, how to produce, how much to produce and when to buy and sell and in organization and managerial problems relating to these decisions. 

Farm management can be called as a science of decision making or a science of choice. It is to be emphasized that managing a farm is a continuous process of decision –making. The principal changes frequently encountered by the farmer are: fluctuations in price; weather variations; inventions in farming systems, methods; changes in socio- economic environment including changes in government policy and social responses and values. 

1.1 What makes a successful farm manager?

Successful farm management requires the ability and capacity on the part of farmer not only to make decisions, but to make the correct decision i.e. right decisions at right time. To improve management ability, one needs a process model to know what one is trying to improve. 

Eight processes of functions have been proposed by Nielson: 

1. Formulation of the goals or objectives of the farm

2. Recognition and definition of a problem of opportunity

3. Obtaining information and observation of relevant facts

4. Specification and analysis of alternatives

5. Decision making, choosing an alternatives

6. Taking action

7. Bearing responsibility for the decision or taking action

8. Evaluating the outcomes

Since management functions are primarily a mental process, each choice and action results is conditioned by the attitudes, values and goals of manager. His goals and value systems unconsciously determine what he will observe, what variables he will consider, what information he will gather and which alternatives he will choose. Thus the formulation of these goals is essential in effective management because they give direction to the whole managerial process.

1.2 Farm manager and farm entrepreneur

Farm entrepreneur is the person (can be a group of persons also), who thinks of, organizes and operates the business and is responsible for the results that is losses and gains from the business. He is a pioneer in organizing and developing the farm.

Farm manager is a person (can be more than one) who manages or supervises the business according to the instructions of the entrepreneur. He is hired o manage the business. He is not generally responsible for any gain or loss to the business.  

1.3 Difference between farm management and production economics

	Farm management
	Production economics

	It is the study of farm or production activities at micro level.
	It is the study of farm or production activities at macro level.

	Principles and theories developed from microeconomics are used.
	Principles and theories developed from macroeconomics are used.


1.5 Steps in decision making

1. Formulation of the goals or objectives of the farm

2. analysis of observation,including formulation or reformulation of problems or objectives.
3. decision makimg
4. action taking
 5. accepting the responsibilities for the action
6.evaluating the outcome.
2. Characteristics /Nature of farm management

A few important characteristics of farm management are as follows:

1. Practical Science: It is the practical use of physical and biological sciences to give a farm situation. For instance, threshing of wheat by tractor treading, use of thresher, beating by stick, treading by oxen etc is practical application facts finding from other science for selection of appropriate one for particular area. All these methods have their own strong and weak points. A farmer has to select a method which is more practicable and economical to his situation taking into consideration the volume of work and financial implications.

1.  Profitability oriented: A breeder or an agronomist is always concerned with maximum yield per unit area irrespective of profitability of input use. Whereas, an economist is dealing with costs of production and decides output level of production to optimum level by taking financial implication and storage facilities. In the decision making process, profitability is thus the major criterion of selection /adoption of an enterprise.

2.  Integrating science: Farm management is an integrating science for application finding from biological scientist recommended varieties, appropriate tools or machines, optimum combination of inputs to particular farm situation for maximum profit of maximum return for the satisfaction of households. It is an integrating science in a sense that the facts and findings of other sciences are coordinated for the solution of various problems of individual farmers with a view to achieving certain desired goals.

3.  Broader field: It is a broader field for taking decisions by collecting information, analysis 
4. these information and recommendation for appropriate decision to the farmers for adoption or rejection of any technology. It is thus a much broader field, because it has to gather knowledge from many other sciences for making its own decisions. Therefore, a farm management specialist has to be thus a "Jack of many trades and master of one." 

5.  Micro approach: It is also known as application of microeconomics and dealing with individual farm as unit of testing and recommendation fit to the resource availability and suitable farm conditions. It has micro approach and it treats every farm unit unique in available resources, problems and potentialities. It recognizes that no two farms are exactly identical with respect to soil, other production resources, farmers' managerial ability etc. each farm unit has to be, therefore, studied guided or planned individually.

6. Farm unit as a whole: All farming system components such as crops, livestock, fruits and forest are taken as a whole for economic analysis. In farm management analysis a far as a whole is considered to be the unit for making decisions because the objective is to maximize the returns from the whole farm instead of only improving the returns from particular enterprise or a practice. It is much more concerned with the total crop productivity instead of one crop productivity. A farmer may be declared "Krishi Pandit" because of higher per hectare yield obtained of a particular crop but may be at the same time earning less than an average farmer of his group, because he may be allocating most of the resources to one crop and one plot instead of using each rupee or unit of labor and other resources where many of the farm resources are limited.  

3. Relationship of farm management with other sciences

1. Economic Theory: Farm management is the application of business principles in farming of an individual farmer. It is only a specialized wider branch of the wider field of economics. The tools and techniques for farm management are supplied by the general economic theory such as the law of variable proportions, the principle of substitution and marginal analysis. Whereas the agricultural production economics is the general economics which deals with the efficiency of resource allocation in production economics. So, farm management is intra-farm science and agricultural production economics is inter farm or inter- region science. Agricultural economics covers the field of agricultural finance, cooperative marketing and land economics. The land economics dealing with the settlement and tenure problems and trends in land use from national point of view has a close relationship with farm management decisions.

 SHAPE  \* MERGEFORMAT 



Fig: Relationship of farm management with other sciences in chart

2.  Other social sciences: Psychology provides information on human motivations and attitudes. In decision making, many psychological aspects and mental reservations of decision maker come in, such as attitude towards taking risk and work under conditions of uncertainty. The farmer lives and works in a society. His decisions are influenced by the customs, habits and cultural values of by the family jointly. Agriculture has a great bearing on the farm management decision the farmers make.

3.  Political Science: The acceptance of new production techniques and methods in farming involves political aspects as well. Various pieces of legislation, policy, plan and political actions of the government affect the production decision of the farmer such as scale of production, restrictions or encouragement on growing of certain crops such as poppy, tobacco, ceiling on land, minimum and maximum prices.

4.  Support Sciences: Statistics is another science that has been used effectively and extensively by the agricultural economists and farm management specialists. This science is helpful in providing methods and procedures by which data regarding specific farm problems can be collected, analyzed and evaluated.

5.  Physical and Biological Sciences: Farm management has to heavily depend on other physical and biological sciences for its source materials. It relies closely on other branches of agricultural science such as soil science, agronomy, animal husbandry, agricultural engineering, forestry etc. they provide input output relationships in their respective areas in physical terms. For example, physical input and output relationship in crop production are developed in agronomy. Animal science tells about the rates of gain in live weight associated with feed rations, age and breed of animal.

4. Scope of farm management

Farm management is generally considered to fall in the field of micro economics. It deals with the allocation of resources at the level of an individual farm. While in a way concerned with the problems of resource allocation in the agricultural sector, and even in the economy as a whole, the primary concern of farm management is the farm as a unit. It covers aspects of farm business which have a bearing on the economic efficiency of the farm. Thus, the types of enterprises to be combined, the kind of crops and varieties to be grown, the doses of fertilizer to be applied, the implements to be used, the way the farm functions are to be performed, all these fall within the scope of farm management. 

The subject matter of farm management includes the following important steps for successful completion of any production activities with maximum benefit from both economical and social point of view. They are:

1. Selection of enterprises

2. Allocation of resources for each enterprises

3. Developing an efficient farm plan

4. Arrange for marketing of agricultural products

5. Capital management and financing the business

6. Maintenance of farm records

7. Adjustment farm business according to government policy and programmes 

Farm Management Research, Training and Extension, World Trade Organization (WTO): (low volume high value crops), Comparative advantages: (Organic Vs. Inorganic), Increase the skill, capacity and ability of farmers to take right decisions at right time 

 (Explain yourself)

4.1 Areas or Development of farm management

1. Farm Management Research

a. Identification of technical coefficient

b. Comparative economics

c. Standard farm plan

d. Model for farm mechanization

e. Evaluation of agricultural development

f. Delineation of homogenous pocket areas 

2. Farm Management Teaching

a. IAAS, Rampur produces around 180 graduates 

b. CTEVT also trained JT/JTA providing the knowledge of Farm Management

3. Farm Management Extension 

a. Farmer's Training

b. Extension- Farmer interaction

c. Record Keeping

d. Benefit- Cost Analysis

4.2 Importance of farm management

Through the process of mechanization, commercialization, farming has gone beyond its framework of merely providing the necessities of life to the farm family. Now the farmer produces not only to meet his family subsistence needs, but at the same time he endeavors to produce maximum surpluses to be sold in the market to buy some non- farm products for fuller satisfaction of life. This has made agricultural production market oriented and as a business content in the farming profession.

1. Increase in farm income through suitable farm adjustments

2. Technological progress

A breakthrough in the use of divisible resources and farm practices such as high yielding varieties, seeds, fertilizers, insecticides, crop rotations and another breakthrough in the technology and use of lumpy resources such as tractors, pumping sets and tube wells, harvesters, threshers, and transportation facilities.

3.   Industrial development

Development of industry in a country enhances the scope of the application of the subject of farm management. Progressive industry puts forward many alternatives in relation to type and use  of fertilizers, insecticides, implements and agricultural machinery etc. this requires managerial skill to suitably adopt these new inputs. 

4. Employment opportunities

5. Farm management as an education tool

6. Increase level of satisfaction and living standard of farmers

7. Foreign exchange

8. Utilization of sloppy and marginal land (Poultry cum Pig cum Fish farming)

9. Reduce level of poverty 

10. Increase national income

11. Brings agricultural revolution
6. PRODUCTION RELATIONSHIPS 

There are numerous relationships between the resources and farm products, both simple and complex. There exist three types of production relationships. They are: 

1. Factor- Product Relationship (Input- Output Relationship)

2. Factor- Factor Relationship (Input- Input Relationship) 

3. Product- Product Relationship (Output- Output Relationship)

6.1 Factor- Product Relationships (Input- Output Relationship)

The level of input required producing certain level of output or output released at varying level of input is commonly called Factor –Product Relationship. First, it is essential to study the physical or technical relationship. Then, for decision making, application of economic choice indicators such as price ratios is required. Fertilizer application to a hectare of land, feed to a dairy cow, for example, be varied while other inputs such as fixed capital, buildings, implements and technical know- how remain the same. Under such a situation common question would be; how much fertilizer to apply, how much feed to be given to a cow? Such situation involves single factor single product relationships. They are known as single variable production functions. Various relationship among the input and output exist which is also known as the return function. It is necessary to estimate the slope of the line. The slope of the line is given by the rate of change in output in response to the change in input i.e. Slope= Change in output/ Change in input    

6.1.1 Types of factor- product relationship /Laws of Returns

There are three types of factor product relationship.

1. Constant marginal rate of return

2. Increasing marginal rate of return

3. Decreasing marginal rate of return 

1. Constant marginal rate of return

In constant returns, each additional unit of the variable input when applied to the fixed factors produces an equal amount of additional product i.e., the amount of product increases by the same magnitude for each additional unit of input. This is not a very common relationship in agriculture and holds true only within a limited range.

A hypothetical numerical example of fertilizer response on Wheat yield

	Dose of fertilizer (kg)
 X
	Marginal dose
 ∆x
	Total product of wheat (kg) 
Y
	Marginal yield (kg)
 ∆y
	Marginal rate of returns
∆y/∆x

	0
	-
	1300
	-
	-

	10
	10
	1350
	50
	50/10=5

	20
	10
	1400
	50
	50/10=5

	30
	10
	1450
	50
	50/10=5

	40
	10
	1500
	50
	50/10=5

	50
	10
	1550
	50
	50/10=5


The production function in graph is a straight line, having same slope throughout 
the entire range. The constant returns production function can be presented 
by the algebraic equation of the farm Y = a + bx. The estimated equation of the
 example given above is Y = 1300 + 5x. This shows that 1300 kg of wheat are 
produced without applying fertilizer and wheat output (Y) increases by 5
 kg for every increase of 1 kg of fertilizer.

2) Increasing marginal rate of return

In this case every additional or marginal unit of input adds more to the 
total product than previous unit i.e., addition to total product is at an
 increasing rate. In actual practice, the cases of purely increasing returns are rarely available except in very limited range of agriculture and in industrial sector. This relationship is possible when the fixed factors of production are in access capacity and addition of the small units of a variable resource makes more and more efficient use of fixed resources.

An example with hypothetical data of different seed rates on wheat yield

	Dose of 

fertilizer (kg)

 X
	Marginal dose

∆x
	Total product of wheat (kg) Y
	Marginal yield (kg) ∆y
	Marginal rate of returns (kg)

 ∆y/∆x

	10
	-
	1000
	-
	-

	15
	5
	1025
	25
	25/5=5

	20
	5
	1075
	50
	50/5=10

	25
	5
	1150
	75
	75/5=15

	30
	5
	1250
	100
	100/5=20

	35
	5
	1375
	125
	125/5=25


The production curve showing increasing marginal returns is of the shape 
shown in above fig. The shape of the curve will go steeper and steeper
 with the added inputs i.e., slope gets convex to the origin. This means
 that marginal product will go on increasing as more and more units of
 input are added.


3) Decreasing marginal rate of returns 

In this type of function, each additional unit of input adds less to 
the total product than the previous unit did. Diminishing marginal 
returns exist, for example, if the first input adds 20 units to the 
total output while the second adds 15 units, the third adds 10 units,
fourth adds 5 units and so on. This function exists in almost every 
practical situation in agriculture. Responses to fertilizers, insecticides, 
seeds, irrigation, feeds etc. all show diminishing returns.

An example with hypothetical data of different doses of fertilizers on wheat yield

	 Dose of 

fertilizer (kg)  X
	Marginal dose

∆x
	Total product of wheat (kg) 
Y
	Marginal yield (kg)
 ∆y
	Marginal rate of returns (kg)  ∆y/∆x

	0
	-
	500
	-
	-

	10
	10
	1400
	900
	900/10=90

	20
	10
	2100
	700
	700/10=70

	30
	10
	2600
	500
	500/10=50

	40
	10
	3000
	400
	400/10=40

	50
	10
	3300
	300
	300/10=30

	60
	10
	3500
	200
	200/10=20


The curve is concave to origin. This is a technological law of biological responses and is applicable in almost all practical situation of agricultural production under varied farm situation.

6.1.2. Three regions of production function

The classic production function can be divided into three parts, stages, regions and zones, each important from standpoint of decision making on efficient resource use. Input – output relationships showing total, average and marginal productivity can be divided into three regions in such a manner that one can locate the portion of the production function in which production decisions are rational. A terminology suggests that a farm manager would never choose levels of input use within these regions unless the behavior was irrational.  Irrational behavior describes a farmer who chooses a goal inconsistent with the maximization of net returns or profits. 

Region I (Irrational Zone)

This region holds from the point of origin up to the point the marginal product is equal to the  average product. The AP increases throughout this region indicating that the efficiency of all the units of variable inputs keeps increasing. As soon as MP equals AP, it is the end point of first zone. Once the farmer decides to produce, he must produce up to the level of input use where the AP is the highest. In other words, If the product has a value, input use once it gives profits should be continued until Stage II is reached, because the efficiency of the variable input keeps increasing throughout the region first. It is not reasonable to stop using an input when its efficiency on all units is increasing. If it is profitable to produce any output at all, it will always be profitable for the producer to add inputs as long as the average product keeps increasing. Since average product is increasing for every unit of input used. T
his is the zone of underutilization of resources. Elasticity of production in region first is more than one because MP is greater than AP. The maximum point of MP in first zone is known as point of inflection which indicates the end of increasing TP at increasing rate and starting of increasing TP at constant rate. It is also easy to see, why a farmer would not choose to produce in the region where MP is increasing (upto point of inflection), if output prices were constant and sufficient funds were available for the purchase of input. In this region, the MP of the input is increasing as more and more of the input is used. Diminishing marginal returns have not yet set in, and each additional unit of input used will produce a greater and greater additional net return. The additional return occurs despite the fact that for the first few units, the MP for the incremental unit might still be below the cost of the incremental unit. Moreover, Total value Product (TVP) is less than Total Factor cost (TFC) occurs everywhere in stage I of the production function. The farmer would lose money if operation continued in stage I. If the price of input is higher than the maximum AVP (Average value Product), there is no way that the incremental unit of input can produce returns sufficient to cover its incremental cost.  

Region III (Irrational Zone)

This region obtains when MP crosses zero point and becomes negative. Negative MP occurs when too much excessive quantity of the variable input is used that total output begins to decrease. Since additional quantities of input reduce the total output in this region, it is not profitable zone even If the additional quantities of the resources are available free of cost. It is therefore called an irrational zone of production. If a farmer operates in this region, it will be irrational because he will incur double loss; i.e., i) reduced total production and ii) unnecessary additional cost of inputs. In this region, elasticity of production (Ep) is less than zero due to MP is less than AP and negative. In this zone there is over utilization of available resources. It would never makes sense to apply inputs if, on doing so, output was reduced. Even if fertilizer were free, a farmer never apply fertilizer beyond the point of output maximization i.e. III zone.


Region II (Rational or Economic region of Production)  

This region obtains when MP is decreasing 
and is less than AP.  In this region at the starting
point MP is equal to AP and it extends to the point
where MP becomes zero. In this region II, the 
total product Is increasing. The marginal product
keeps decreasing, but remains positive and 
less than the AP. The AP is also decreasing but 
positive. Within the boundaries of this region is the 
area of economic relevance. Optimum point 
of input use must be somewhere in 
this rational zone. The optimum point can,
however, be located only when input and 
output prices are known. In this region,
elasticity of production is ranging from 1 to 0.
Both MP and AP are decreasing but still positive 
in this zone. Within this zone, there is an existence
of optimum utilization of resources. At the end  of this zone, MP equals zero, when Mp 
equals zero, TP becomes maximum. So, it is known  as rational zone. Output could be increased and costs  reduced by reducing the level of input use. The farmer would always make greater net returns by reducing the use of inputs such that he or she was operating instead in stage II. 

6.1.3 Terminology in production function

Total product (TP): A given level of total product is always associated with a particular level of input use with a given production technology. A given level of output produced in a production period of an enterprise. For example, Six quintal rice production 

Average product (AP): Average product refers to the average productivity of a resource. It is ratio of total product (TP) to the quantity of input used in producing that amount of product, i. e., at any point on production function, it is the total output divided by the total input used. AP = Y/X where Y= Total output and X = Total input used 

Marginal Product (MP): The term marginal product refers to the quantity which additional (marginal) unit of factor (input) adds to the total product (Simply, change is total product by unit change in input). The marginal product (MP) at any level of the variable input can be approximated by dividing the addition to the total output by the addition to total input. MP = ∆Y/∆X (where ∆ refers to change in or addition to the product or the input).

It is the rate of change in total product at a given point as the quantity of input changes. This marginal analysis is a very important tool available to the economists for locating optimal points. Although average productivity provides some guidelines as to the manner in which resources are allocated, it is marginal productivity which provides the final criterion in determining optimum use of limited resources.

Example

	Input (X)
	Output (Y)

	0
	10

	5
	20

	10
	30

	15
	40


∆X = 5   ∆Y= 10 (MP = ∆Y/∆X = 10/ 5 =2)

6.1.4 Relationship between Total, Average and Marginal products

Total product (TP) and Marginal product (MP)

(1) Since the marginal product (MP) is a measure of rate of change, therefore;

i) When total product (TP) is increasing, the marginal product is positive.

ii) When Total product (TP) is constant, the marginal product will be zero.

iii)  If the total product decreases, the marginal product will be negative.

2) So long as MP moves upward or increases, the TP increases at an increasing rate.

3) When the MP remains constant, the total product increases at a constant rate.

4) When the MP starts declining or slopes downward, the total product will be increasing at a decreasing rate.

5) When MP equals zero or MP curve intersects X – axis, the TP will be at maximum.

6.1.5 Marginal Product (MP) and Average Product (AP)

1) When the average product is increasing, the marginal product must be greater than the average product. When MP> AP, AP is increasing.

2)  When AP is decreasing, the MP is always less than the AP. When MP<AP, AP is decreasing.

3) When AP is equal to MP, at this point AP will be at the maximum. When MP=AP, AP is at a maximum.

	Units of Fertilizer 

(X)
	Total Product

 Y
	Average 

Product 

Y/X
	Marginal Product ∆Y/∆X or ∆Y
	Remarks

	0
	0
	-
	-
	Increasing at increasing rate

	1
	2
	2
	2/1=2

	2
	5
	2.5
	3

	3
	9
	3
	4

	4
	14
	3.5
	5
	Increasing at constant rate

	5
	19
	3.8
	5

	6
	23
	3.83
	4
	Increasing at decreasing  rate

	7
	26
	3.71
	3

	8
	28
	3.5
	2

	9
	29
	3.22
	1

	10
	29
	2.9
	0


Elasticity of Production

The elasticity of production refers to the percentage change in output in response to the percentage change in input. It is denoted by the symbol Ep and can be computed as 
 Ep =   ∆Y/Y/ ∆X/X

       or, ∆Y/∆X * X/Y  

      or, ∆Y/∆X / Y/X       

     or, MP/AP

6.1.6 Production Function

Level of output of a particular commodity depends upon the quantities of inputs used for its production. This relationship between inputs and outputs can be characterized as a production function. Production function is thus technical and mathematical relationship. Thus, production function refers to the quantitative aspects of the process of production. This can be expressed in three forms; tabular, graphic, and algebraic.

i) Tabular form
	Fertilizer (N) Input (X)
	Total Yield Output (Y)

	0
	2

	10
	5

	20
	11

	30
	18

	40
	25

	50
	31


ii) Graphic form

iii) Algebraic form 

Algebraically, production function can be expressed as: Y = f (X)

Where Y represents dependent variable such as yield of crop, egg production, milk yield and X represents independent variable such as fertilizer, labor, capital, feed, pesticides and f denoting function of. If the independent variables are two, the production function can be written as: Y = f (X1, X2)

For n number of independent variables, production function can be written as: 

Y = f (X1, X2, X3 ………….Xn)

Normally, there are more than one independent variables involved in the production function of a commodity. In such case of single variable production function, only one variable is allowed to vary whereas others are held constant. Such a function where one independent variable changes and others are held constant can be written as: Y = f ( X1/ X2…….Xn)

6.2 Factor- Factor relationship

Factor –factor relationship is to produce a certain level of output of various combination of inputs used. The change in the used of one input with other inputs to produce a given level product is studies under factor-factor relationship. For example, it is a common problem with the farmers to decide on how much of N, P, and K to use with a view to getting a certain level of a crop output or how much of concentrates and green fodders to feed to a milch animal to get certain amount of milk. The question here is of finding out optimum or least cost combination of two or more resources in producing a given amount of output. The objective of this analysis is two: 

i) Minimization of cost at a given level of output

ii) Optimization of output to the fixed factors through alternative resource use combinations.

Functional relationship 

Y = f (X1, X2/X3……………..Xn)

Here, Y is a function of X1 and X2 while other inputs are kept constant. 

6.2.1 Terminology used in Factor-Factor relationship

Marginal rate of substitution (MRS)/ MRTS/ RTS

The rate at which two factor of production can be exchange at a particular level of production of output and consequently that of each level of the inputs. MRS = ∆X2/∆X1

Isoquant or Iso-product curve:

It is nothing but a graphical representation of various combinations of two resources (inputs) which is used to produce a given level of output. Each point on an isoquant is the maximum output that can be achieved with these input combinations.

Isoquant map: 

If many isoquant curves are drawn in the same graph, it becomes an isoquant map or a family of isoquant is called isoquant map. 

Characteristics of an isoquant map: 

1. Negatively sloped 

2. Never intersect but not need to be parallel

3. Slope down from left to right

4. Convex to origin

5. Position of isoquant line shows the level of production i.e., higher level of iso quant shows the higher level of production

Types of isoquant 

There are four types of isoquant. 

I) Linear isoquant (Perfect substitution)

II) Smooth convex isoquant (Good substitution

III) Kinked isoquant (Poor substitution

IV) Input Output isoquant (Non- substitute) eg.: one driver and one tractor combination
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Expansion path

The line joining the optimum point of each isoquant is called 
expansion path or curve. It shows the different level of least cost
 combination point of various level of output production. 
There can be numerous isoclines for different possible 
combinations of input prices. All these sets of prices of inputs 
do not prevail at any particular given time. A farm manger 
has to consider only one set of input prices which he may be 
think to be the most appropriate for the planning period. The 
isocline dependent upon this set of prices is called expansion path. 
Of many isoclines, the isocline which is considered to be most appropriate over a production period is known as expansion path. At any particular time, only one expansion path is possible.


ISOCLINES: 
A line or curve connecting the least cost combination of 
inputs for all output levels is known as isocline. This isocline 
passes through all the isoquant at point where they have 
same slope. Given the isoquant curves, and slope of iscost     
lines, the minimum cost for each output is represented by  their tangency points. This line or isocline shows that resources  should be used along this line as long as the marginal value of 
the product is greater than the marginal cost of the resource used.  All isoclines of course converge at the point of maximum output if the maximum exists.

RIDGE LINES (BOUNDARY LINE)
Ridge lines represent the points of maximum output from each input, given a fixed amount of the other input. For example, the dashed lines represent special type of isoclines called ridge lines. These lines represent the limits of economic relevance, the boundaries beyond which isocline and isoquant maps cease to have any economic meanings.


ISOCOST LINE (BUDGET LINE)
All possible combinations of two inputs which can be purchased with 
some amount of funds. Suppose, a farmer has Rs. 36 to spend in two
 variable inputs X1 and X2. The cost per unit of X1 is Rs. 3 and cost per 
unit of X2 is Rs. 4. He may either purchase 12 units of X1 or 9 units 
of X2. These two points can be located at 12 units and 9 units on vertical 
and horizontal axes of a graph as in figure.

Characteristics of Isocost line

1. Distance of Isocost line from the origin

As total outlays (expenditure) increases, the Isocost line moves higher and higher, further away from the origin. For example, an Isocost line will be half way between the origin and Rs. 200 outlay line. Both lines will have the same slope.

2. Slope of Isocost lines

Changes in the input prices will change the slope of the Isocost line. The slope of the isocost line, therefore, indicates the ratio of factor prices.  

6.2.2 Types of factor-factor relationship

1. Fixed proportion combination

2. Constant rate of substitution

3. Varying rate of substitution

1. Fixed proportion combination

There are certain enterprises or products which can only be produced if inputs are added in fixed proportion at all levels of production. In such cases, there is no decision problem because the inputs combine in a fixed proportion. There is only one way of combining inputs which will yield a given level of product. Such inputs combine in a fixed ratio and isoquant are L shaped. A driver and a tractor combination is an example of it. The inputs which increase the output only when combined in a fixed proportion are known as complements. Substitutes are the reverse of complements. Substitutes mean a range of input combinations which will produce a given level of output. Substitution of one input or group of inputs with other input or group of inputs can take place at different rates. 
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2.  Constant rate of substitution

The substitution at constant rate occurs when the amount of one input replaced by the other input does not change as the added input increases in magnitude. The rate at which these two inputs can be substituted at a given level of output is constant regardless of the level of the two inputs used. It is commonly called the marginal rate of substitution between the inputs and is denoted by ∆X2/∆X1 which is the slope of the product. There are many cases in agriculture where two inputs exchange or substitute each other at constant rate. Labor inputs of two workers can be exchanged at a constant rate. If two laborers perform the same amount of work, the laborer who is willing to work for lower wage rate will be hired.

 Table: Constant rate of substitution for producing 100 units of output

	X2 (Women labor)
	X1(Men labor)
	∆X2
	∆X1
	∆X2/∆X1 =  (MRS)

	10
	1
	-
	-
	-

	8
	2
	2
	1
	2/1=2

	6
	3
	2
	1
	2

	4
	4
	2
	1
	2

	2
	5
	2
	1
	2


3.  Varying rate of substitution

There can be either increasing rate or decreasing rate of substitution. The amount of one input (X1) required to substitute for one unit of another input (X2) at a given level of production increases or decreases as the amount of X1 use decreases. Substitution at an increasing rate is not commonly available. Substitution at decreasing rate is more common case in agriculture. The slope of iso-product curve in this case becomes less steep as more of X1 is used relative to X2.Thus, decreasing rate of substitution means that every subsequent increase in the use of one factor replaces less and less of the other. Examples are substitution among concentrates and green fodder, labor and capital, and nitrogen and phosphorus.

Table: Decreasing rate of substitution for producing 100 units of output

	X2
	X1
	∆X2
	∆X1
	∆X2/∆X1  =(MRS)

	23
	0
	
	
	

	16
	1
	7
	1
	7

	10
	2
	6
	1
	6

	5
	3
	5
	1
	5

	1
	4
	4
	1
	4

	0
	5
	1
	1
	1


6.2.3 Least cost combination

A given level of output can be produced using many different combinations of two variable inputs. Here the problem is to find out a combination of inputs which should cost the least; a cost minimization problem. There are three methods to find solution to cost minimization problems.

i) Simple arithmetical calculations

One possible way to determine the least cost combination is to compute the cost of all possible combinations and then select the one with the minimum cost.

Table: Computation of Least cost combination of two input for producing an output of 85 units.

	Units of X1
	Units of X2
	Cost of X1 @ Rs. 3 
	Cost of X1 @ Rs. 4
	Total cost 

	8
	2
	24
	8
	32

	6
	3
	18
	12
	30

	5
	4
	15
	16
	31

	4.5
	5
	13.50
	20
	33.5

	3.5
	7
	10.50
	28
	38.5


Out of five combinations calculated in above table, 3 units of X2 and 6 units of X1 is the least cost combination of inputs i.e., Rs. 30.

ii) Algebraic method

i) Procedure for finding out least cost combination is as under

ii) Compute marginal substitution ratio (= ∆X2/∆X1)

iii) Compute price ratio = Px1/Px2
iv) Work out least cost combination by equating i.e., ∆X2/∆X1= Px1/Px2
The least cost combination criterion is that MRS of X2 for X1 should be equal to Px1/Px2.    i.e., ∆X2/∆X1 should be equal to Px1/Px2

iii) Graphic method

Since slope of Isocost line indicates the ratio of factor prices and slope of the isoquant represents the marginal rate of substitution, minimum cost for a given output will be indicated by the tangency of these iso-lines. The least cost criterion on a graph will be: 

Slope of isoquant = Slope of isocost line
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6.3 Product- Product Relationships

Various enterprises are generally related to each other in terms of use and availability of resources. Thus, may help each other or may cause hindrance to each other in production. For instance, livestock either for meat or wool or dairy animal provide farm yard manure that is useful for crop production and farm help livestock by providing feed and fodder at cheaper rate. On the other hand, cotton and wheat crops are competitive in terms of soil fertility. However every relationship of output will be competitive in long run. Algebraically the relationship can be written as: Y1= f (Y2, Y3, Y4 ……Yn)

Suppose a farmer has 10 hectares of land and he wants to grow wheat along with other competitive crops like gram, barley, sugarcane, fodder etc. In this case, acreage under wheat will be a function of acreage under gram, barley, sugarcane and fodders. Although problems of use of inputs are important in decision making process in agriculture, yet more common problems revolve around decisions on enterprise combination. As the farm resources available with the cultivators are limited and there are various alternatives farm enterprises such as crops and livestock, the cultivator is generally faced with the question: How much of what to produce and with what technology? The problem is what combination of enterprise should be produced? 

6.3.1 Basic Product Relationships

The basic product relationships can be: Joint products, Complementary, Supplementary and Competitive.

i. Joint Products

Joint products result from the same production process. As a rule, the two are combined products and production of one without the other is not possible. Examples are cotton lint and cotton seed, beef and hides wheat and straw, rice and straw, mutton and wool and cattle and manure. Straw is the joint product of rice cultivation. In such cases quantity of one product produced decides the quantity of the other product. For production decisions, joint products can be treated as one product. 
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ii. Complementary Products

Two products are said to be complementary if the transfer of resources to one product results increase of its production accompanied by an increase in the production of the other enterprises too. For instance, when the output of the first enterprise is increased, the output of the second also increases because of the complementary contribution. Again, for instance, livestock rearing and crop production, where livestock provide FYM to crop production and crop provide fodder, straw to the cattle, which has great influence in the respective output. Complementarity among two enterprises exists when with a change in the level of one, the other also changes in the same direction.  For example, if maize is grown after berseem or legumes, the yield of maize increases because legumes fixes nitrogen and makes the soil more fertile for the next crop.

iii. Supplementary Products

Two products are said to be supplementary, if for given level of resources, the production of one enterprise can be increased with out affecting the production of other or may further increase in one enterprise does not affect the other enterprises. This relationship exists when increase or decrease in the level of one product does not affect the production level of the other product. Example is of wheat and maize crops in relation to land, poultry, dairy and bee keeping enterprises. All supplementary relationships should be taken advantage of by producing both products to the point where the products become competitive.

iv. Competitive Products 

This relationship holds when increase or decrease in the production of one product affects the production of the other commodity inversely. Competitive enterprises compete for farm resources and substitutes for each other. For example: Cow and buffalo, Maize and cotton. It means that when two products are competitive, some of one product must be given up to increase the level of the other product. MRS between the products is, therefore, negative.

When two products are competitive, they may substitute at constant rate, increasing or decreasing rate.

a.  Constant rate of substitution

It means that unit change in one product is throughout accompanied by the same unit opposite change in other product. There are a number of examples in agriculture where products substitute at constant rate, gram and wheat, for example, substitute for land at constant rate. This is normally a short run relationship.
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b. Increasing rate of substitution

If this relationship holds true, each unit increase in the level of one product is accompanied by larger and larger decrease in the level of the other product. For example, wheat and gram will substitute at an increasing rate for capital and labor. When wheat acreage is increased, there would be greater and greater need to be decrease gram acreage in order to release capital and labor. In this case, maximum profits are made where slope of the production possibility curve is equal to the slope of the price line.
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c. Decreasing rate of substitution

A unit increase in the level of one product in this case is accompanied by lesser by lesser decrease in the level of the product. Dairy and crops within a limited range may substitute at decreasing rate. If this relationship holds, it will be economical to produce only one of the products because price line will be tangent at only one of the end points of the curve. A combination of two products will never give highest returns, as each unit increase in one product will require sacrifice of smaller quantity of the other product. Such relationships are very rare in agriculture business.

 Summary of Basic enterprise relationship

	Marginal rate of substitution
	Enterprise relationship

	∆y2/∆y1>0
	Complementary

	∆y2/∆y1<0
	Competitive

	∆y2/∆y1=0
	Supplementary


6.3.2 Terminology

Marginal rate of product substitution (MRPS)

It means the rate of change in quantity of one output as a result of unit increase in the other output, given that the amount of the input used remains constant. The MRPS of Y1 to Y2   will be: MRPS = ∆Y2 / ∆Y1   

Production possibility curve

Production possibility curve presents all possible combinations of two products that could be produced with given amounts of inputs. Production possibility curves are sometimes called opportunity curves or iso-resource curves. Term opportunity curve is used because the curve presents all possible production opportunities. It is known as iso-resource curve because each output combination on this curve has same resource requirements. Suppose for example 10 hectares of land (X) can be used to produce two products cotton (Y1) and maize (Y2); assuming all other inputs used to produce Y2 orY1are highly specialized and fixed. The farm manager has to decide, how much of input X to use on each product. If only 10 hectares of land are available to the producer for the production of cotton and maize, we can determine various combinations of the two products in such a manner that a maximum of one is obtained for any level of the other.

Table: Production Possibility data for 10ha land 

	Production possibility for 10 ha. (maize)
	Production possibility for 10 ha. (cotton)
	Physical output of (maize) qtls (Y2)
	Physical output of (cotton) qtls (Y1)

	10
	0
	120
	0

	9
	1
	108
	8

	8
	2
	96
	15

	7
	3
	84
	21

	6
	4
	72
	26

	5
	5
	60
	30

	4
	6
	48
	33

	3
	7
	36
	35

	2
	8
	24
	36

	1
	9
	12
	36.50

	0
	10
	0
	36.75


If all 10 ha of land are used in the production of maize, we obtain 120 qtls of maize and do not get any cotton. We can shift 1ha of land to the production of cotton. Then we get 8 qtls of cotton from 1ha and 108 qtls of maize from 9 ha. Plotting these combinations on a graph will give the required production possibility curve.
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Iso-revenue line or Price line

Iso-revenue line or curve indicates the ratio of prices for the two competing products. It is the line which defines all the possible combinations of two commodities which would yield an equal revenue or income, as illustrated below.


Isocline and ridge line 


Expansion path in product–product analysis
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All these iso-revenues lines are tangent to the production possibility curve at different points. The line connecting these equilibrium points is the expansion path. All points of tangency specify the most profitable enterprise combination for different production possibility curves with the price indicated by the iso-revenue lines. As one moves up the expansion path, total revenue increases but total costs also increase. 

6.3.3 Determination of Optimum Product Combination

For profit maximization, a rational producer should operate in the range where two products are competitive and within this range, the choice of products should depend upon the marginal rate of product substitution and the price ratio. In principle, the maximum revenue from two products using given amounts of resources will be where the physical rate at which the products exchange in the market or where the production possibility curve and iso-revenue line have the same slope. The other method to find out optimum level of two products is to calculate net revenue from many combinations and locate the line which promises the highest returns.

Tabular method: 

	PPC
	PPC
	Gross returns
	Gross returns

	Maize yield, qtls
	Cotton yield
	Maize@Rs.60/qtl
	Cotton@Rs.145/qtls
	Total returns

	120
	0
	Rs. 7200
	0
	7200

	108
	8
	6480
	1160
	7640

	96
	15
	5760
	2175
	7935

	84
	21
	5040
	3040
	8080

	72
	26
	4320
	3770
	8090

	60
	30
	3600
	4350
	7950

	48
	33
	2880
	4785
	7665

	36
	35
	2160
	5075
	7235

	24
	36
	1440
	5120
	6580

	12
	36.50
	720
	5292.50
	6012.50


Calculation of total returns from each combination of products and selecting the maximum revenue combination this way is feasible only for a small number of combinations. Because there are numerous combinations of the output that exist along the production possibility curve, computation of total revenue resulting from all combinations would be very difficult, rather impossible. Graphic analysis is more helpful in such cases where many combinations on continuous curve are involved.

Graphic presentation

We can determine the maximum returns combination of output with the help of production possibility curve and iso-revenue line. The optimum point is determined by using the following criterion equation:  ∆Y2 / ∆Y1   = Py1/Py2

The optimum point of product combination will be where the iso-revenue line is tangent to the production possibility curve. At this point the slope of the production possibility curve and iso-revenue line will be the same. At the point of tangency, 72 qtls of maize and 26 qtls of cotton which will give the total returns of Rs. 8090. 
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7. Farm management decisions

Decision making is the process of selecting best alternative from the available alternatives. Farm management is the science of decision making. As it is the science which concern with making decisions and choices about combining different enterprises and optimal utilization of resources available. 

7.1 Basis of decision making

1. Importance

2. Frequency

3. Immense/ Immency (Immediate)

4. Revocability

5. Available alternatives

7.2 Types of decisions

There are four types of decisions.

1. Strategic decisions

2. Operational decisions/Production decisions

3. Administrative decisions 

4. marketing decisions

1. Strategic Decisions

These are management decisions which involve heavy investment and have long lasting effect. These decisions give shape to overall organization of the business. A few of the examples of strategic management decisions are as follows:

Size of the farm

Decisions on the size of the farm depends on a number of the factors such as type of farming area, land irrigated or unirrigated, level of mechanization, intensity of land use, managerial ability of the farmers, etc. Appropriate size of farm is more important to a farmer than to most other businessmen because of slow turnover in agriculture and the durability of the farm investments. The most serious weakness of agriculture is that many of the farms are not large enough to utilize fully the available family labor. The major advantage of the large farms is greater labor and machinery efficiency.  

Farm labor and machinery

Deciding the most profitable combination of the factors to be used in producing a commodity is one of the important farm management decisions. What combination of farm labor and machinery should be adopted to get maximum returns? These are a few of the questions on substituting machinery for labor and vice versa so as to reduce the cost of production. As labor and machinery are substitutable, such decisions are taken in relation to size of the farm i.e. volume of farm business. Suppose, for example, there is a question of purchasing or hire rice thresher on a farm situation where only 1ha of rice is grown. Threshing of rice from 1ha means work for only 1-2 days for the thresher, which is too less to justify the purchase. In this situation, it is better to hire thresher for threshing rice than purchase. In the absence of sufficient custom work, the purchase of power thresher may not be economical and consistent with the opportunity cost of capital.

Construction of buildings

Decisions on size and type of farm buildings involve heavy investment which becomes fixed resource for the business. Kind of buildings, for the present pattern and level of crops or livestock produced. For example, different types of buildings are required for dairy enterprises, crop enterprises and vegetable enterprises.

Irrigation, conservation and reclamation programmes

As improvements of alkalinity, salinity and other soil defects require heavy investments, soil conservation and reclamation programmes often have to be spread over years and choice of most economical method or a combination of methods has to be made from mulching, contouring, strip cropping, bunding and terracing. Decision on irrigation Programme are very crucial because it involves heavy investment and it gives a flow service over long period of time and also improves the productivity of other associated inputs.

2. Operational/ Production Decisions 

Such decisions are continuously made in the day to day operations of the farm business. The frequency of these decisions is more as compared to strategic management decisions but the investment involved is relatively small and impact short lived. These decisions are: What to produce? How much to produce? How to produce? When to produce?

What to produce? (Selection of enterprises)

There can be many alternative enterprises available to a particular farm, consistent with the technical feasibility of such enterprises. Certain enterprises will yield higher production returns as compared to others, because of favorable climate, soil and topographical conditions. The law of comparative advantage will help decide here the crops to be grown or the livestock to be raised. For this, information on crop rotations, new varieties and physical requirements of different enterprises is essential. Crop rotations can be compared like single crop enterprises taking into consideration their technical feasibility and economic desirability. Certain crops may not, however, sometimes fit into a rotation because of different soil requirements. Alongside technical feasibility and economic optimality, personal preferences and prejudices of the farmer also influence selection of farm enterprises. However economical, a Sikh farmer will not grow tobacco crop, a Brahmin farmer will not prefer hog and poultry enterprise. 

How much to produce? (Enterprise mix)

It involves degree of specialization or diversification. Combination of crop and livestock enterprises will depend upon the level of resources available and land use capabilities in addition to existence of complementary and supplementary relationships. Level of each enterprise will be decided on the basis of principle of substitution i.e. the scarce farm resources are first considered for those enterprises which are most profitable and then the next best profitable enterprises which are considered for inclusion. The factors influencing the farm enterprises mix are generally labor availability, use of land, use of land, use of by-product, maintenance of soil fertility, relative risks, distribution of income overtime and efficiency in the use of power, machinery and buildings. it is , therefore, a management problem to decide on the combination and level of input use which may be consistent with the overall goals of the farmer to maximize the returns and profits or minimize the costs and losses.

How to produce? (Selection of least cost/efficient method)

There are many substitute practice and resources that can be used for the production of a unit of crop or livestock product. There is always a question of choice among different ways of doing the same operation. Technological advances are continuously putting new machines, new inputs and new method at the disposal of the farmer. For example, many methods of sowing wheat such as broadcasting, seed drill, seed cum fertilizer drill etc. exist today. Although objective is to select the least cost or most efficient method keeping in view the amount of work to be done on a particular farm situation, the least cost method.

What to produce? (Timing of Production) 

Different enterprises have different growth periods. For example, apples take 10 years to fruit, wheat takes six months, different vegetables, and crops need different growth periods to reach maturity. Different crops and fruit plants have varieties; early season, normal season, early or late season. Prices differ during these periods. Farmers are frequently faced with questions, whether to produce normal, early or late variety of a crop or what combination thereof, because differences in yield in different periods or may not be balanced by the differences in prices during these periods.

3. Administrative Decisions

Along with production and operational decisions, a farm manager has to take certain administrative decisions too. He must foresee the need for and implement adjustments.

Financing the farm business

While some farmers have their own sufficient funds, others may have to borrow. The problem is two types, i) utilization of funds within the farm business, and ii) acquisition of funds: proper agency, time and type of credit. Farm manager has to decide which agency will be more economical and efficient for getting loan when needed and of the type needed.

Supervision of work

The farm manager has to make sure that every job is done in time in the desired way and operationally most efficiently.

Accounting and book keeping 

Administrative responsibilities on the farm involve collecting, synthesizing and analyzing data to evaluate performance for making future decisions. Decision is to be made on the kind of farm records, time allocation and money to be spent on this activity; balancing these inputs with the utility of farm records maintained and analyzed.

Adjustments to government programmes and policies

Government programmes and policies place restrictions on farm production and marketing programmes. Pocket areas, restriction on product movements, price support policy etc are some of the examples of government instruments used to regulate production, marketing and prices of farm products. The farmer has to decide on the level of production and resource use consistent with price and procurement policies.

Production for home consumption and the market

The objective should be to earn highest profits. Farm families prefer to produce products for home consumption, even if they are not economically justified. Under such situations the farmer has to decide the proper combination of products for home consumption as well as for the market to achieve maximum family satisfaction.

4. Marketing Decisions

Decisions on buying and selling i.e., to buy seeds, fertilizers, livestock equipments etc, from the least cost source and in least cost way and to sell the farm produce in a manner to get maximum profit are some of the very important decisions a farmer has to make.

Buying (When, Where and How to buy?)

Farmers purchase a number of inputs for production of agricultural commodities. Attempt is always to purchase at the least cost. He, therefore, faces such questions as from where, When and How to buy? Suppose he has to purchase poultry feed to meet his requirements for one year. Choices before him are to: i) buy maize grain immediately after harvest to get advantage of seasonal low prices and meet storage costs over time; ii) spread his buying over different periods; pay higher prices and avoid storage costs and risk, iii) purchase in bulk or in small lots at a given time; iv) purchase processed poultry feed or different components separately and mix them himself. The farmer has to take decisions which make the whole differences for success or failure of their business.

Selling (When, Where and How to sell farm products)

Although individual farmer has a little control over market prices, yet he can adjust the timings of his sales. He can sell in the lean period when the prices are higher. Other alternatives are to sell immediately after harvest at lower prices. In principle, if the market prices are expected to be higher than the storage costs, it would be profitable to store and sell in the lean period. Whether to sell in the village or city market, whether to sell as raw form or processed product are some other such decision the producer seller has to make. 

8. Risk and Uncertainty

· Risk and uncertainty are two classes of imperfect knowledge. Risk represents less imperfections or more perfection in knowledge than uncertainty. 

· Risk is an environment in which possible outcomes and their respective probalilities are known.

· Under risk, the occurrence of future event can be predicted fairly accurately by specifying the level of probability.

· When risk situation prevails it can be said, for instance that the chances of a hailstone at the time harvesting 5:95 or 20:80. A priori risk prevails when sufficient advance information is available about the occurrence of an event. 

· For instance, probability of head or tail occurring is unbiased at coin tossing. On the other hand, statistical risk can only be predicted on the basis of occurrence of several observations in the past. Mortality rate of insurance companies provides good examples of statistical risk.
Uncertainty

· While from the economic point of view, uncertainty is undoubtedly the most important. The occurrence of the event can not be quantified with the help of probability.

· Uncertainty is an environment in which possible outcomes and their respective probabilities are not known.

· Thus the future occurrence of an event can not be predicted. A farmer often finds himself confronted him with such a situation where the knowledge is incomplete, yet the decision has to be taken. It becomes therefore essential to formulate some estimates, however, of the most likely event. 

· If the future is so uncertain that a farmer does not commit any of his resources to a production plan, such a decision itself is farmer’s reaction to the imperfect knowledge situation he is faced with.

· For instance, when a farmer can not envisage prices expect perhaps in term of some wide ranges rather than one or two figures, it is situation of uncertainty.

Risk and Uncertainty arises because of lack of information. If the future outcomes of a production process are known, perfect certainty exists. When confronted with a lack of information, managers rely on their subjective evaluations to determine the selection of an action appropriate to the uncertain situations. 

Types of Risk and Uncertainty

1. Economic uncertainty

2. Technological uncertainty

3. Institutional uncertainty

4. Biological uncertainty

5. Personal uncertainty

1. Economic uncertainty

Price expected before sowing or at the time of planning may not be same at the time of implementation and at the time of harvesting. The price may fall far below the expectation or may rise far above the expectation. For instance, the price of raw rice is expected to be at least Rs. 1000/qtl fall less than Rs. 200/qtl.

2. Technological uncertainty

The continuous advancement in technology through innovation process is making the technology less efficient. The technology improvement necessarily implies that the same level input can now produce larger quantities of the produce. Graphically, it can be depicted by an upward shift of the production function or down ward shift in the isoquant curve. The upward shift in the production function signifies that more output can now be produced at each level of input after technological progress. The upward shift of isoquant in the other hand represents that, now it is possible to produce the level of output by using the less amounts X1 and X2. 

3. Institutional uncertainty

Institutional like government, banks etc. may also cause uncertainties for an individual farmer. For instance, crop tax, support price, subsidies etc. may be enforced or withdrawn without taking and individual farmer into confidence. This type of uncertainties may also result in unavailability resources in appropriate quantities and at the appropriate time and place.

4. Biological uncertainty

Agriculture is being the biological in nature, this type of risk and uncertainties are quite common and important, heavy rainfall, drought, floods and hailstones are directly or indirectly affect the production of agricultural commodities by increasing the incidence of diseases or insects. 

5. Personal uncertainty

Human being, being the biological in nature may suffer from several ecological, physical or health disorder causing the serious problem in planning. Similarly, the farm plan may not be executed because of the mishap in the farmers’ household or in the permanent labor force.

Component (types) of Risk 

The components of risk in a production function can be best understood by the equation of the profit function: π=PY*Y- ∑Pi*Xi-FC

Where, π is the profit, Y and X are the quantity of output and input respectively and PY and Pi are the prices of output and inputs respectively. From the equation it is evident that the prices of input and output and the yield of the output are the main components of risk.

1. Price risk

Inputs are used at the beginning of the production season and the decision makers have certain information about the price of input and hence prices of inputs are not that much important in risk analysis. However the output is realized only at the end of the production season. The decision regarding the level of output has to be taken before start of the season and hence it is necessary to see the risk associated with price of the output. Support price and forward contracting are the measures to reduce risk associated with price to some extent. 

2. Yield risk

Variation in yield of an enterprise depends on several factors and as we know climate and weather are the measure factors. Yield risk can be reduced by crop insurance and yield insuring scheme. However these measures are not applicable in Nepalese condition at the present situation. 

Safe guard against Risk and Uncertainties

1. Crop or livestock insurance

If an insurance policy is available, income variability due to that source of risk can be reduced by purchasing the policy. Insurance should be used in situations where there is a low probability of a large loss.

2. Forward contract

The future market is but one contractual arrangement for eliminating price uncertainty. Any contractual arrangement that at the start of the production season specifies a price to be received at the end of the season will eliminate price uncertainty. Contractual arrangements are commonly used for commodities such as broilers, horticultural crops and sunflowers.

3. Selection of enterprises with low variability of risk

4. Maintenance resources in reserves

5. Flexibility: Time, cost and product

If a farmer is to adjust to changing relative product and input prices, it must be possible to adapt buildings and equipment lasting more than one production season to alternative uses as input and output price ratios change. A milking parlor is an example of a livestock facility ill adapted to other uses. A barn suited for the production of many different classes of livestock is an example of a flexible facility.

6. Liquidity (crop) and asset management

7. Adjustment to certain available inputs

8. Diversification

The idea behind a diversification strategy is to let profits from one type of livestock or crop enterprise more than offset losses in another enterprise. Diversification may also make effective use of labor and other inputs throughout the year, thus increasing income in both good years and bad. The strategy may be more effective for dealing with price uncertainty. Beef and grain prices sometimes move together but not always, nor do beef and pork prices. 

9. Government program like support price, subsidies

Difference between Risk and Uncertainties

	Risk
	Uncertainties

	Represents more perfection in knowledge than uncertainty
	Represents less perfection in knowledge than risk.

	The occurrence of the future event can be predicted fairly and accurately by specifying level of probability.
	The occurrence of the future event can not be predicted 

	Example: Chances of hailstone or pest or disease or price risk 
	Example: Climate and weather conditions


9. Soil and Nutrient Management

9.1 Interrelationship between different components of Nepalese farming system


[image: image12]

9.2 Nutrient cycle or Management of Mid-hill farming system (As an Example)

[image: image13] 

Terminology
A. Resources

A resource is something i.e. something useful and valuable in the condition in which we find it. In its raw and unmodified state, it may be input into the process of production something of value or it may enter consumption process directly and acquire value. It is better to define which is not a resource is. Firstly, things that are unknown or for which no uses have been found are not resources, as they have no value. Similarly, things that, though useful, are available in such huge amounts relative to demand that they have no value are not resources. Thus resources always must be scarce. Resource is dynamic concept and the possibility always exists that changes in information, technology, and relative scarcity may make a valuable resource out of something that previously had no value. Secondly, things that are produced under human guidance in processes that combine resources, capital, technology, and/or labor, are not themselves called resources, although resources are always among the inputs used to produce them. For example, copper ore is a resource, but copper wire is not.

Dimension of Resources

Resources are multi-attributes and thus have quantity, quality, time, and space dimension. Air is useful example. Air is useful example. It is available in most places in such vast quantities relative to demand that it may seem more like a free good than a resource. Yet in many places, the quantity of air is impaired to some degree, thus the air of better quality has a positive value that is individuals and/or society are willing to spend money to obtain air of higher quality. In certain small, enclosed places-for examples, manned space capsules – air (oxygen) is very scarce and is highly valued. In open environment, air quality may change time passes. In space capsule, the flow of oxygen is strictly limited by the amount initially available and the rate at which stocks can be replenished the exhaustion of the oxygen supply as time passes is possible. At this example suggests, the concept of scarcity is not confined to the quantity dimension but pertain to each of the dimensions of resources. 

Types of Resources: -

Major resources used in agriculture are land, labor, capital and management.

1. Exhaustible Resources

This can be withdrawn and used up, but no more can be created. Exhaustion is as a state in which the extraction rate falls to zero. For example, mineral deposits
2. Flow Resources

They are provided in some predetermined quantity and quality beyond human control and must be used when provided or otherwise wasted. There is no chance of stock and storage. Examples are labor, building, radiation from the sun
3. Fund Resources

Storage changes a flow resource into fund resource. It is more and more manipulated by people. Examples are solar energy, electricity and water, soil nutrients.

4. Biological Resources

They use flow and fund resources. For example, crop, forest, animal
On the basis of divisibility, resources are:

1. Divisible Resources

For e.g., seeds, fertilizers, pesticides etc. These are variable resources which can be easily divisible. 

2. Lumpy Resources

There is no chance of dividing and only one part if used can’t produce output. Tractor, pumping set etc. these are fixed resources.

On the basis of mobility-resources are: Flow and stock Resources

Flow resources- labor, building

Stock resources- seeds, fertilizer, and pesticides

Other types of resources

1. Poly product resources
 A stock of services and only a part of this stock of services transferred into product in each distinct production product. Example:- Tractor,  generator.

2. Mono product resources
A stock of services and entire stock of services transformed into product in a single production product. E.g. seed, fertilizer.

B. Product and production

Products are the result of the use of resources or services of resources. Examples:-Wheat, maize, milk, eggs. Whereas production is the process of transformation of certain resources e.g. land, labor, seeds, water, fertilizer, irrigation into products like wheat, rice, milk.

Types of products

· Joint product

· Complementary products

· Supplementary products

· Competitive products

Cost and its Types
The expenses incurred per unit of output are known as cost. Simply cost can be defined as total amount of funds used in production.
Types of Cost

Cash Cost and Non Cash Cost

Cash costs are incurred when resources are purchased and used immediately in the production process. For the most, cash costs result from purchases of non durable inputs such as fertilizers, fuel oil, labor charge which do not last more than one production period.

Non-cash cost includes depreciation and payments to resources owned by the farmers. Examples are depreciation on tractor, equipment, buildings, family labor, management and owned capital.

Short Run and Long Run Cost

Short Run Cost

It is the period of time which is long enough to permit desired changes in output without altering/changing size of plant. Suppose a farmer sown 10 ha of wheat in November with expect of price at Rs. 1000/qtl. If in February, his expectation is Rs. 1200/qtl. At that time, he can’t increase area.  Alternative for him will be to add more fertilizer and get more profit. This short period is not long enough to change the size of the plant. 

Long Run Cost

The long period is generally the period which is sufficiently long for output level to be altered or changed by varying even the size of the plant. The farmer tries to increase land by purchasing or leasing in and improve the productive capacity by installing new tube wells. In long run, all costs are variable and there is no fixed cost.

Cost Category in Short Run

1. Fixed Cost
Those costs which do not change in magnitude with the level of output and are costs incurred in fixed inputs are called fixed costs. For e.g., fixed cash cost are interest, taxes, insurance and where as fixed non cash cost includes depreciation on buildings, machinery and equipment and cost of family labor etc. 

2. Variable Costs

Variable costs are the cost of using the variable inputs. Cost incurred in variable inputs is called variable costs. Higher the production more will be the variable costs; lower the production, lower will be the variable costs. These costs vary with the level of production. For e.g. cost for fertilizer, insecticides, fuel etc. 

Opportunity Cost

The farm resources normally have a number of alternative uses. Opportunity cost refers to the price that will be required to prevent the transference of factors to other uses. Opportunity cost means cost of the next best alternative foregone. For e.g. a farmer has 2 quintal of fertilizer. It adds Rs. 250 to the total revenue from wheat and Rs. 200 revenue from barley. If he fertilizes barley, his opportunity cost is Rs. 250, which has foregone on wheat. If he fertilizes wheat, his opportunity cost is Rs. 200 foregone on barley. 

Total Cost

Total Cost = Fixed Cost + Variable Cost

Net Revenue = Total Revenue – Total Cost

Π = TR – TC 

Average Fixed Cost (AFC):- Total Fixed Cost/Amount of Output

As amount of output increases, AFC decreases. 

Average Variable Cost (AVC):- Total Variable Cost/Level of Output

There is inverse relationship between Average physical product and Average variable cost. When APP is increasing, AVC is decreasing. When AVC is decreasing, the efficiency of variable input is increasing.

Average Total Cost (ATC):- Total Cost/Amount of Output

Marginal Cost: - The change in total cost in response to a unit increase in output is known as marginal cost.

MC = (TC/(Y=(X/(Y
Relationship between MP and MC

When MP is maximum, MC is minimum (MC is at lowest point)

When MP is increasing, MC is decreasing

When MP is decreasing, MC is increasing



Total Physical Product (TPP) and Total Value Product

From output point of view, Y = TPP

Multiply bothside by Price of output (P) which is constant

Y*Py = TPP*Py

Where, Y*Py = Total Revenue 

TPP*Py = Total Value Product

Total Value Product is a measure of output (TPP) transformed into monetary terms by multiplying price.

Π = TVP – TFC

Π = Py*Y – Px*X

Principles Involved in Farm Management Decisions

Basically farm management is the application of agricultural sciences and economic principles to the organization and operation of a farm business. Farm management principles serve as a guideline for collecting and using requisite information for rational decision making. They also provide a set of tools for the preparation of farm budgets and production programmes. These principles help to provide answers to various farm problems and save time and energy otherwise lost in trails and errors to arrive at appropriate decisions. Knowledge of these principles enhances farm entrepreneurs’ sense of judgment, a pre-requisite for meeting the demands of a business, especially under odd situation requiring a discriminating intellect. The following are the six basic principles involved in making rational farm management decisions. 

(1) Principle of variable proportions or laws of returns

(2) Cost principle

(3) Principle of factor substitution (least cost combination)

(4) Law of equi-marginal returns or opportunity cost principle

(5) Principle of combining enterprises

(6) Principle of comparative advantage

(1) Principle of factor substitution (least cost combination)

In production activities, various inputs or practices can be substituted in varying degrees for producing a given output. A producer has to choose a particular combination of inputs that would be most profitable. 

At a given level of output, he has to decide upon the least cost combination of practices or practices or inputs. There are large number of alternatives for performing different farm operations and obtaining output through different combinations of inputs. A few of such alternatives can be (1) use of bullocks Vs. tractor for a given size of a farm, (2) harvesting of crops by machines Vs. by manual labor, (3) milking machines Vs. hand milking for a given herd of cows, (4) wheat bhusa, green fodder and grains-mix in dairy feeds, (5) combinations of potash, phosphate, and nitrogen in fertilizers for crops. But the problem here is to find the least cost combination of green fodders and grains, milk production remaining the same a combination of fodders and grains which, cost remaining the same, will yield maximum output of milk. Cost minimization will not only depend upon the cost of inputs and prices of products but also on the rate of substitution. For example if machine costs are low relative to labor, labor should get substituted with machine operations.

Procedures for working out least cost combination

Step 1- Compute the substitution ratio (Marginal rate of substitution) 

    MRS = No. of units of replaced resource   = (X1
 
     No. of units of added resource
      (X2
Step 2- Compute the price ratio of resources 

            PR = Cost per unit of added resource
             = PX2
                     Cost per unit of replaced resource
    PX1
Step 3- Find the point where the substitution ratios and price ratios are equal:

                     (X1/(X2 =PX2/PX1      Or (X1* PX1 = (X2 * PX2

Profit Rules

1) If the substitution ratio is greater than the price ratio, one can reduce the costs by using more of “added” resource.

2) If the substitution ratio is less than the price ratio, costs can be reduced by using more of “replaced” resource.

3) If the substitution ratio equals the price ratio, it is the point of least cost.

Application of the Principle of Factor Substitution

The rate at which the inputs can be exchanged to maintain a given level of output may be either constant or varying.
1. Constant Rate of Substitution

Suppose men and women labor substitute at constant rate in 1:2 ratio. At different price levels, the levels, the cost of hoeing of one hectare of crop will be in given table. In case of wage rate of women labor at Rs. 2/- per day and that of men at Rs. 6/- per day, the price ratio of 3.00 is more than the substitution ratio of 2.00. This means that men labor (costing Rs. 6/- per day) should not replace women labor (costing Rs. 2/- per day) and use of women labor will give the lowest cost.

In the second case, substitution ratio 2.00 is greater than price ratio 1.33. In this case, the farmer should employ men-labor alone.

In the third case, Rs. 2.00 value of men labor replaces Rs. 2.00 value of women labor and, therefore, any combination will cost the same. 

Table: Least Cost Combination of farm labor-use for hoeing of one hectare of wheat-men and women labor substituting at a constant rate

	Combination of Labor days for hoeing one hec. of wheat
	Added doses of inputs
	Marginal rate of substitution
	Costs of hoeing of one ha with different levels of wages for men (PX2) and women (PX1)

	Women 
labor (X1)
	Men labor 
(X2)
	(X1
	(X2
	(X1/(X2
	PX2 @ Rs. 6/-

PX1 @ Rs. 2/-

(PR = 3.00)
	PX2 @ Rs. 4/-

PX1 @ Rs. 3/-

(PR = 1.33)


	PX2 @ Rs. 6/-

PX1 @ Rs. 3/-

(PR = 2.00)

	1
	2
	3
	4
	5
	6
	7
	8

	12
	0
	-
	-
	-
	24
	36
	36

	10
	1
	2
	1
	2
	26
	34
	36

	8
	2
	2
	1
	2
	28
	32
	36

	6
	3
	2
	1
	2
	30
	30
	36

	4
	4
	2
	1
	2
	32
	28
	36

	2
	5
	2
	1
	2
	34
	26
	36

	0
	6
	2
	1
	2
	36
	24
	36


2. Diminishing Rate of Substitution

Suppose a farmer wants to compute maintenance feed ration for a two year calf from two feed stuffs namely green fodder and wheat bhusa. Price of green fodder and wheat bhusa differs in different rate as given in table. With a diminishing rate of substitution least-cost combination is less often realized by using only one input. Here again costs are at the minimum, when the substitution ratio is equal to price ratio.

In table, under the first set of prices, the cost is lowest at the 5th combination when the price ratio is 2.66 and substitution ratio is 3.00. The 4th combination is more costly than the 5th because Rs. 0.08 value of wheat bhusa replaces Rs. 0.12 value of green fodder. Bhusa, therefore should be added further. 6th combination is more costly than the 5th, because Rs. 0.08 value of bhusa replaces only Rs. 0.06 value of fodder and it plays not to replace fodder by bhusa. Therefore, 5th combination gives the least combination of fodder and bhusa. Under 2nd set of prices; the 6th combination gives the lowest cost when price ratio is 1.75 and substitution ratio 2.00. All other combinations are more costly.

Table: Least Cost Combination of green fodder and wheat bhusa for a two year old calf- two products substituting at diminishing rate

	Combination of fodders
	Marginal 
changes
	Marginal rate
 of substitution
	Cost of maintenance of the calf with prices

	Green fodder (Kg) X1
	Wheat bhusa (Kg) X2
	(X1
	(X2
	(X1
(X2
	Bhusa @ 8 P/Kg

Fodder @ 3P/Kg

PR = 2.66
	Bhusa @7 P/Kg

Fodder @ 4 P/Kg

PR = 1.75
	Bhusa @7 P/Kg

Fodder @ 4 P/Kg

PR = 4.00

	1
	2
	3
	4
	5
	6
	7
	8

	21
	0
	-
	-
	-
	63
	84
	42

	15
	1
	6
	1
	6
	53
	67
	38

	10
	2
	5
	1
	5
	46
	54
	36

	4
	3
	4
	1
	4
	42
	45
	36

	5
	4
	3
	1
	3
	41
	40
	38

	1
	5
	2
	1
	2
	43
	39
	42

	0
	6
	1
	1
	1
	48
	42
	48


3. Special cases of substitution

There are certain practices that substitute for others and also add to the output at the same time. For example, hybrid maize replaces local seed. Hybrid seed uses the same quantity of seed but produces more yields.  It may increase the cost but it adds more to the value of the production than it adds to the cost. The superiority of the substitute practice is established not only by the cost of the new practice but also by the value of added yield. 

Law of Equi-Marginal Returns 

If the farmer has access amount of resources, he can produce any enterprises or combine the enterprises as he like. The decision rule would be simple; select all products which can be produced and expand output as long as the added returns are greater than added costs. But farm resources are always limited and expansion of one enterprises or practice generally requires an equivalent contraction in another. For the optimum choice of enterprise is based on the principle of equi-marginal returns or the opportunity cost principle. This principle lays down: “the best combination of enterprises or practices will be where limited resources are allocated in a manner that one cannot change the use of a single unit without reducing the income.” This principle states that resources should be used where they bring not the greatest average returns, but he greatest marginal returns. 

Suppose a farmer has Rs. 5000; he can grow crops, raise dairy or poultry. His problem will be what amount of capital he should invest on each enterprise to get highest profit. The problem is illustrated in given table.

Table: Marginal Returns to Capital on three enterprises

	
	Marginal Returns

	
	Crops
	Dairy
	Poultry

	1000
	1300
	1400
	1500

	2000
	1300
	1200
	1250

	3000
	1200
	1100
	1100

	4000
	1200
	900
	1000

	5000
	1100
	800
	900

	Total Returns from Rs. 5000/-
	6100
	5400
	5750

	Net Profit
	1100
	400
	750

	Average returns per rupee invested
	1.21
	1.08
	1.15


Average returns will be the highest if the whole amount is spent on crops with gross returns at Rs. 6100/- and profits Rs. 1100/-. The marginal returns will however, dictate spending of this money as under:

	Amount
	Enterprise
	Added Returns

	1st Rs. 1000/-
	Poultry
	1500

	2nd Rs. 1000/-
	Dairy
	1400

	3rd Rs. 1000/-
	Crops
	1300

	4th Rs. 1000/-
	Crops
	1300

	5th Rs. 1000/-
	poultry
	1250

	Total Returns from Rs. 5000/-
	-
	6750

	Net Profit
	-
	1750


So this principle states that the resources should be used not where they bring the highest average returns, but where they yield the highest marginal returns. 

Opportunity Cost principle

The opportunity cost is the value of the next best alternative foregone. The value of one enterprise sacrificed is the cost of producing another enterprise. Thus, opportunity cost principle refers to advantages (returns) which might be obtained from any factor if it had not been used in producing that commodity, but would have been used for other next best purpose. 

For e.g., a farmer has Rs. 800 and there are three alternatives to him for purchasing 

- A buffalo giving net returns of Rs. 80, i.e., 10 %

- A water lift pump giving net returns of Rs. 100, i.e., 12.5%

- A bullock cart giving net returns of Rs. 60, i.e., 7.5 %

(2) The farmer gets the highest returns of Rs. 100 from the purchase of water lift pump as compared to Rs. 80 from buffalo and Rs. 60 from bullock cart. Opportunity of choosing one alternative is to surrender the next best alternative. In simple terms, it is the cost equivalent to the returns from next best alternative foregone.
(3) Principle of Combining Enterprises

Types of Product Relationship

The enterprises can have any one or combinations of the following relationships.

1. Independent enterprises

2. Competitive enterprises

3. Supplementary enterprises

4. Complementary enterprises

5. Joint enterprises

Independent enterprises are those which have no direct bearing on each other; an increase in the level of one neither helps nor hinders the level of the other. Such a relationship is rare and is possible with practically unlimited supplies of inputs. In such each product should be treated separately.

Joint products are those which are produced together, e.g., beef and hide, wheat and straw, mutton and wool, cattle and manure. The quantity of one product decides the quantity of the other product. In case of joint product, there is no economic decision to make with respect to the combination of products and the two products can be treated as one. In the long-run, however, changes in the relative prices of the two products may necessitate a change in the product combination. 

Competitive Enterprises

Competitive enterprises are those which compete for use of the farmer’s limited resources. Use of a resource to produce more of one necessitates a sacrifice in the quantity of the other product. When enterprises are competitive, following things determine the exact combination of the products which would be most profitable.

1) the rate at which one enterprise substitutes for the other

2) the prices of the products

3) the cost of producing the product

Marginal Rate of Substitution

1) Constant Rate of Substitution between Products

In this case, a unit change in one product is accompanied by the opposite change in the other product at the same throughout.  The production possibility curve is straight line. 

Optimum point of the combination of the two products will be located where:
Substitution ratio = Price Ratio
Where, 
Substitution ratio =    Amount of replaced product    = (Y2


  
Amount of added Product            (Y1
Price Ratio = Price of added product    =   Py1

          Price of replaced product     Py2

Thus optimum point of combination is where: (Y2   =      Py1





                 (Y1            Py2

Rule: - In this situation of constant rate of substitution, profit can be maximized by producing only one product or otherwise maximum profit will be indifferent to the combination of enterprises.

Suppose a farmer has two competing crops to produce, i.e. maize and cotton on a 10 ha Farm. Cost of production per ha of these two crops to be same. 

Table: - Determination of Maximum Revenue Giving combination of two products with Constant Rate of Substitution

	Production possibility combinations
	Marginal rate of substitution

(Y2
(Y1
	Returns

	Maize (Y2- yield 12 qtl) (ha)
	Cotton (Y1- yield 6 qtl) (ha)
	
	Maize @ Rs. 70/- qtl. Cotton @ Rs. 150/- qtl  Py1  = 2.14

               Py2
	Maize @ Rs. 80/- qtl. Cotton @ Rs. 150/- qtl Py1  = 1.87

                 Py2

	
	0
	-
	3360
	3840

	3
	1
	2
	3420
	3780

	2
	2
	2
	3480
	3720

	1
	3
	2
	3540
	3660

	0
	4
	2
	3600
	3600


If MRS is greater than price ratio; (Y2  >   Py1 , Y2 will be profitable



                   (Y1      Py2

If MRS is less than price ratio; (Y2  < Py1 , will be more profitable



             (Y1      Py2

If MRS = Price ratio, any combination of the enterprise give the same profit.

(4) Principle of Comparative Advantage

A rational manager will tend to produce those products for which they have the greatest comparative advantage, and not just absolute advantage.

Time Comparison Principle

Farm management involves dynamic adjustments of the farm organization and operations. Such an adjustment relates to taking account of: (a) time element in the calculation of present value of future incomes, (b) the risk and uncertainties involved in farm operations over time.

The risk and uncertainties are a general rule in agriculture. While some risks are insurable, the others are not. The most important risks and uncertainties occur due to natural calamities, fluctuations in prices of inputs and outputs and changes brought about by innovations and other technological improvements. Producers tend to discount returns to adjust their uncertainties. Some farmers are security minded and are adverse to taking risks. Such farmers will be reluctant to adopt new practices or enterprises. Thus, they discount for the uncertainties at a very high rate.

(a) Time element in the calculation of present value of future incomes

This involves a method of discounting the future returns. The rate of discounting will perhaps be lower for a farmer with unlimited capital than for a farmer with limited capital.

Time has a very significant influence on costs and returns and as a result involves considerations which should be recognized in managerial decisions. Such as in soil conservation programs which bear fruit over a long time; use of land for growing crops or putting it under an orchard which may not give returns for 5-10 years etc. 

Two aspects of the problem are considered under such situations:

a) Compounding of Interest

b) Discounting of Income

a) Compounding of interest/ Growth of a Cash Outlay

This is future value of the present money. The cash outlay grows over time due to the compounding of interest charges or opportunity costs involved in using the capital. 

FV=PV (1+r)n…………………..(1)
Where, FV = future value, r = rate of interest 
             PV = present value and n = numbers of years

Suppose Rs. 100 is kept in savings-account with annual interest at 5% compounded, it will increase or grow to Rs. 127.63 by the end of five years. Farm improvements, machinery, breeding stock, milking cows are examples. 

b) Discounting Income

Discounting income is the procedure whereby the present value of the future income is determined.  This is the reverse of the growth in value.  Thus, with interest rate at 5%, Re. 1.00 today grows to Rs. 1.05 in a year and conversely, Rs. 1.05 a year from now is worth only Re. 1.00 today.

PV = FV / (1+r)n…………………..(2)
 Where, FV = future value, r = rate of interest 

             PV = present value and n = numbers of years

Example: A farmer wants to purchase a tractor. The alternatives are,

1. Purchase a new tractor for Rs. 25000/- that will last 10 years.

2. Purchase an old tractor for Rs. 15000/- and replace it after 5 years with another old tractor worth Rs. 15000/-. This means that he shall have to invest Rs. 15000/- now and lay aside an amount which will become Rs. 15000/- within 5 years to replace the old tractor.

A) Farmer with unlimited capital has the opportunity of lending the money at usual interest rate, say 5%.

PV= 15000/(1+0.05)5

     = Rs. 11,760

His comparison is Rs. 25000/- for new tractor and Rs. 15000/- plus Rs.11,760/- (Rs. 26760/-) for old tractor. The new tractor is profitable for the farmer with unlimited capital.

B) Farmer with limited capital has an opportunity of investing money in poultry and can make a return of 15 % within the year. His discounting rate will be 15% i.e., opportunity cost of not using money in bank and investing in poultry.

PV= 15000/(1+0.15)5

     = Rs. 7,455

His comparison is Rs. 25000/- for new tractor and Rs. 15000/- plus Rs. 7455/- (Rs. 22455/-) for old tractor. The old tractor is profitable for farmer with limited capital.

Limitations of the Principles involved in Farm Management

1. Small land holdings of farmers:-  In Nepal, a large number of farmers have small farm size.

2. Subsistence farming (Just for consumption):- Because of small farm size, the objectives of small farmers’ remains to be consumption.

3. Traditional practices: - Small farmers continue to adopt traditional methods of production that involve no new investment. The range of technological or economic alternatives open to these farmers is very small.

4. No strategy to sell in the market: - The small farmers generally take long-term decisions as ‘when to buy and sell and where to buy and sell’. They have limited resources and this sets a limit to their capacity to produce.  Hence, they try to concentrate their resources on the production of food required for family consumption.

Farm Labor Management

Labor efficiency refers to the amount of productive work accomplished per man on the farm per unit of time. In general, the higher the labor efficiency, the greater are the returns from farming. Labor is the flow resource and has low bargaining power. 

On Nepalese farm, land is limited i.e., farms are small in size; capital is extremely limited and organizational or managerial ability is also low. Labor on the other, is abundant. Other production resources being extremely limited labor abundance has an overcrowding effect. The resource availability on the farms is thus imbalanced leading to a low production which results in low returns to the farm business and low farm family labor earnings. The situation thus creates a vicious circle as under. Wage of agricultural labor varies according to work, season, places, and with sex.


                                                Fig: - Vicious Circle of labor
Classification of Farm Labor

Farm labor can be classified into 4 categories:

1) Farm Manager’s Labor

Except for large commercial private or government farms, which hire all the required labor and have a paid manager? Nepalese farmer has triple role like as manager, capitalist and a laborer. Farming with majority of the farmers is more of a subsistence type and a way of life rather than a business proposition. The farmers, therefore, don’t distinguish between returns to the different factors of production owned by them. Manager’s labor is, of course, the best type of available labor due to his personal interest, yet if he uses his own labor it do not permit him to be a whole-time organizer. As a capitalist, he is poor. 

2) Family Labor

Family is the main source of labor on Nepalese farms. Due to the limited opportunities of off-farm employment, family labor is a fixed resource and a cost. Family labor consists of adult males, females and children engaged in the farm work. Persons of the farm family and the period spent by them on off-the-farm employment should not be considered as farm labor.

3) Permanent Hired Labor

Permanent farm labor is hired on cash, kind or crop-share basis for a fixed period- (generally one year or six months). Farmer’s labor + farm family labor + permanent hired labor are, thus, the total permanent farm labor which is a fixed resource on the Nepalese farms.  For the purpose of management decisions and rational use of this resource, estimated of permanent labor availability have to be made for different peak-work-load periods. 

4) Casual Labor

Casual labor is hired from time to time according to the demand for agricultural operations. The necessity arises mainly during the sowing and harvest periods of rabi and kharif crops. In India, 84.6 % of the agricultural labor is casual and 15.4 % attached (permanent) labor. Demand of labor is seasonal only and sometimes in the peak workload periods, the supply cannot meet the demand. In the slack seasons there are too many laborers seeking employment against too few jobs. Supply almost exceeds the demand for it. Demand is generally local, specific and for a short duration.

Composition of Farm Labor

1) Skilled labor

Specialized and trained labor for specific jobs is known as skilled labor, viz, carpenters blacksmiths, mechanics, drivers, well – borers, etc. Wages of the skilled workers whether engaged permanent of casually, are always higher than those of the other categories of labor.
2) Semi-skilled labor

Semi-skilled labor does the job which cannot be taken up by ordinary labor, but at the same time does not require any elaborate training. Such jobs can be performed after some experience of working with the experienced workers. The wages of such workers are a little higher than those of the ordinary unskilled laborers.

3) Unskilled labor

It is ordinary labor employed for manual work, which does not need any training of specialized nature. It does not mean, however, that with experience the efficiency does not increase. Unskilled labor is generally engaged in field work as cattle attendants, cotton pickers, etc.

Special Features of Farm Labor

1) Large in number

2) Mostly unskilled

3) Low bargaining power

4) Payments of wages are low

5) Seasonal in nature

6) Irregular and working hour is long

7) Uncertain employment

Improving the Efficiency of Farm Labor

To the farmer increasing the efficiency of labor especially when it is hired is an important consideration. Because of variations in the system of farming, commodities produced personal capabilities and desires of the individual farmer and the members of his family and some other differences, no two farms will have identical labor problems. Some of the methods which have been found to be useful in improving the labor efficiency are:

1) Enlarging the Farm Business

In order to utilize all available labor at maximum efficiency, sufficient work must be provided throughout the year. On many farms this can be done by enlarging the size of the farm business through: a) expansion of the land area, b) adding more labor intensive enterprises to intensify the farm business. Even if no labor is hired, a waste of available manpower and a resulting insufficiency in labor use exists where the family workers are idle because of inadequate size. Some innovations are labor intensive and lead to a higher labor employment without much increase in the stock of capital.

2) Planning labor distribution

This can be achieved through the following measures

i) Enterprise combination
Although Nepalese agriculture is fairly diversified yet the employment of labor is not regular or constant throughout the year, there are some peak workload periods and a few slack months. This leads to low level of labor efficiency. If different crop enterprises are planned such that as far as possible peak and slacks are reduced, labor efficiency will improve. For this purpose, a crop calendar can be prepared and input levels detailed for different crop enterprises. For example, a farmer can reduce the fallow area in kharif and sow such crops that need more care during the slack period of June to September and October, such as cotton, maize, rice and even sugarcane. On the other hand, reduced acreage under Rabi crops like wheat can decrease the harvest in April.

Combination of enterprises, primarily for an even distribution of labor is not an end in itself.  Substitution of different enterprises will depend upon relative returns, other inputs required and degree if risk involved. Once the combination of major enterprises has been selected, supplementary enterprises has been selected for getting optimum combination of enterprises and labor is employed optimally and labor efficiency will be maximum. A well-adjusted diversified farming is very conductive to improve the labor efficiency.
ii) Mixed farming

It may not be possible to completely eliminate the peaks and the labor utilization. Mixed farming is, therefore, a better for this problem. For example, poultry and piggery are enterprises that can be profitable included in the production programs to expand employment in the slack periods.

3) Improving the field and the farm layout

In Nepalese farming system, a large number of operational holdings are small and fragmented and land has to be rented in often in more than one block. This makes difficult in scientific layout of fields and much labor is wasted in performing of different operations such as ploughing, planking, irrigation etc. An efficient layout of the farm consists of straight roads, bunds and water channels with a rectangular shape. This economy the movements of the labor and other equipment from field to field and increase efficiency in the performance of the operations. 

4) Improving the farm building programs

Stores, bullock sheds, milking parlor and other buildings should be located on the farm that distance of individual fields from the buildings is the minimum. The buildings should be either in the center of the farm or on one side near the main road or highway in the center of the side.

5) Improving labor management with planning of the work, incentives, and training of the workers

The following steps can be going a long way in increasing the labor efficiency:

a) Planning the work

For efficient labor management, a farmer should 

· prepare labor calendar to keep down the peak labor requirements

· prepare a plan of work and duty list well ahead in time at least one day earlier

· check implements and tools in advance for their being working order

· assign work according to capabilities

· set up work standards for different types of work

b) Facilities to labor- Quarters, transport, education for family member, health, entertainment etc should be given.

c) Incentives- Labor is most efficient when incentives for work are strong. Incentives in the form of produce-sharing or extra bonus may be provided for better or more work. Wages should be paid in time and in full and in a willing manner. Good and permanent workers should be given better wages. All workers need to be given human treatment. Sympathy in their difficulties and genuine interest in their affairs makes them willing workers.

d) Discipline- Discipline by force or threats has no place labor in management in labor management.

6) Farm work simplification

This is a promising method of reducing labor requirements. This consists of breaking each operation into its constituent parts and then examining each part carefully. For example, poultry-feed manufacturer, poultry grower, stores, chicken supplier, egg collector.

Capital Management/ Farm Financial Management

The subject of farm financial management deals with the study of the principles and practices of financing the farm business. It is that part of farm management which pertains to the acquisition and use of capital. The study of farm financial management revolves around the two major problems i.e., borrowing of funds from lending institutions and optimum utilization of funds within farm business. The degree of success of achieved in farm financial management depends to a large extent upon decisions relating to the acquisition and use of credit. The various financial decisions are: a) whether to borrow or not to borrow b) how much to borrow 3) when to borrow 4) from whom to borrow at what cost 5) when and how best to repay the loans 6) what to use for security 7) what degree of risk should be involved.

Financing a farm for maximizing the profits often requires borrowed capital.  Financial risks increase as borrowings increase.  Use of too little credit may reduce progress, while too much borrowing may lead to bankruptcy. Farm financial management involves the farm as a whole for taking financial decisions. The objective of farming is to maximize the returns from the farm as whole and not increasing returns from a particular enterprise, a practice or a production unit. It is_ to be further recognized that no two farms are exactly alike in respect of soil, production resources, farmer’s managerial ability and financial problems, etc. The financial management of a farm business is thus a micro approach.  Farm financial management specialist is a kind of “Jack of all trades” yet “master of one”.

Role of Credit

Underdeveloped agriculture with vicious circle of low productivity and poverty needs no elaboration. To break this vicious circle, large injection of capital into agricultural sector and adoption of scientific techniques is necessary. For production activities, funds are needed for fertilizers, improved seeds, fuel, oils, repairs, chemical sprays, hired labor, etc. Besides these operating expenses, a large investment is often required for the replacement of machines or for construction of buildings. 

In traditional agriculture, technology gets adjusted to the availability of capital so that apparently additional funds are not needed. Even reorganization of the production plan with existing state of technology may not put pressure on the capital-availability. With the introduction of improved techniques of production, cultivation is becoming more capital intensive. Farmer’s own capital resources are turning out to be insufficient. They have to, therefore, depend to a large extent on borrowed funds. In some cases, if credit is not available, either it may not be possible for the farm operator to adopt an improved production technique or full scale improved techniques of production are adopted without borrowing additional funds, returns to fixed resources might decline.

Credit must be used cautiously, rationally and productively. According to Carver, “There is no magic about credit. It is a powerful agency for good in the hands of those who know how to use it. So, it is a buzz saw. They are about equally dangerous in the hands of those who do not understand them. For credit circulation between savers and loaners, there are agencies works as financial intermediaries.


So that the major role of credit can be listed as:

1) Create and maintain an adequate size of farms

2) Increase the efficiency of the farm business

3) Adjust the farm to the changing economic conditions

4) Protect the business against the adverse conditions

5) Provide continuity to the business

Linear Programming

Linear programming is a more systematic and accurate method of determining mathematically the optimum combination of enterprises or inputs so as to maximize the income or minimize the cost within the limits of available resources.

Linear programming is a mathematical technique of activity analysis. Today this tool is utilized by all sorts of firms in making decisions about establishment of new industries and in deciding upon different methods of production, distribution and marketing and other policy decisions. The technique is being progressively utilized in finding solutions to various farm management problems and in planning the farm enterprise mix with a view of maximizing the given objective functions.

Assumptions

1) A well defined objective function
The decision maker wants to achieve certain goal; this may be maximization of net income, profit, sales or minimization of cost. The objective function should be expressed as a linear function of decision variables.
2) Presence of Constraints in the activities
Due to limited resources, some constraints exist in the activities which needs managerial decisions. Thus availability of resources such as production capacity, manpower, time, money, space should be limited.
3) Linearity
Condition of linearity is to be met in: i) input-output relationship and ii) prices.  In input-output relationships, for example, condition of linearity is met if unit of input adds equal increments to the output, i.e., linear regression of the type (Y = bx) holds true.

4) Divisibility
This means the resources and activities should be capable of division into small units. In agriculture, it does not present any serious difficulty. For example, land can be divided into any fraction of an acre and capita; in rupees. In case of labor, we can divide it into man-work-days and man-hours.

5) Additivity
This is reciprocal of divisibility. If condition of divisibility is met, there is no difficulty in meeting this assumption. This means the activities and resources must be additive in the sense that when two or more activities are followed their product must be equal to the sum of their individual products and total resources used equal to the sum of resources used by individual activity.

6) Finiteness
It means that there should be a limit to the number of alternative activities and to the resource restrictions which are considered, e.g., if the farmer had an unlimited number of alternatives, he would never have them programmed because he could never finish describing additional activities and limiting resource, nor could be ever finish the computational task of determining the most profitable program. 

7) Single Value Expectations
Single value expectations mean that the resource availability and input-output coefficients as well as prices are known with certainty.
8) Non negativity: do not allow for negative quantities of inputs and negative output to be produced. Zero quantities of both input and output are allowed.’\
Application of Linear Programming

A Simple Constrained Problem (Resource Constraint)
A) Graphical Method

Suppose that the following objective function is to be maximized subject to constraints:

                         Maximize 4y1 + 5y2
Where, y1 and y2 are two commodities. The 4 and 5 represent the price per unit of y1 and y2, respectively. The constraints are:

Resource or input x1: 2y1 + 1y2 ≤ 12

Resource or input x2: 1y1 + 2y2 ≤ 16




y1, y2 ≥ 0

There are 12 units of resource or input x1 available and 16 units of resource or input x2 available. Units of commodity y1 each require 2 units of x1 and 1 unit of x2. Units of commodity x2 each require 1 unit of x1 and 2 units of x2. 

All the available X1 and X2 need not be used

	Y1
	Y2
	

	2
	1
	X1

	1
	2
	X2


If only Y1 were produced, 12/2 = 6 units units could be produced

If only Y2 were produced, 12/1 = 12 units units could be produced

The slope of the first constraint would be 12/6 = 2:1

If only Y1 were produced, 16/1 = 16 units could be produced
If only Y2 were produced, 16/2 = 8 units could be produced

The slope of the second constraint would be 8/16 = 1:2

The area inside both constraints represents the feasible solution area. 










The price ratio for this problem of 4/5 falls within this range. If this combination were produced, revenue would be 4*2.67 + 5*6.67 = 44. The $44 represents the maximum revenue possible given the price ratios and the two constraints.

B) Simplex Method

Suppose that the following objective function is to be maximized subject to constraints:

Maximize 4y1 + 5y2
Where, y1 and y2 are two commodities. The 4 and 5 represent the price per unit of y1 and y2, respectively. The constraints are:

Resource or input x1: 2y1 + 1y2 ≤ 12

Resource or input x2: 1y1 + 2y2 ≤ 16




        y1, y2 ≥ 0

There are 12 units of resource or input x1 available and 16 units of resource or input x2 available. Units of commodity y1 each require 2 units of x1 and 1 unit of x2. Units of commodity x2 each require 1 unit of x1 and 2 units of x2. 

Here, find two slack variables (s1 and s2) which are used to convert inequalities into equalities. One is required for each inequality constraint. The coefficients of slack variables are initially zeros in the objective function. The coefficient on a slack variable that appears in an equation is 1, and the coefficient on the slack variables not appearing in an equation is zero. At the start, no y1 or y2 is produced, and therefore the value of the objective function is zero. 

2y1 + 1y2 + 1s1 + 0s2 = 12 ……..eqn 1

1y1 + 2y2 + 0s1 + 1s2 = 16 ………eqn 2

4y1 + 5y2 + 0s1 + 0s2 = 0 ……....eqn 3

The problem can be rewritten as follows:

Where, RHS = Right hand side

	
	   y1
                        
	y2 


	s1

	s2

	RHS

	x1

	2
	1
	1
	0
	12

	x2

	1
	2
	0
	1
	16

	Objective
	4
	5
	0
	0
	0


Now higher price of objective function is chosen i.e. y2 could be chosen. Thus y2 becomes what is called the pivotal column. 

Since the objective function is to be maximized, the most limiting input must be determined. Each unit of y2 requires 2 units of x2 and 16 units of x2 are available. Each unit of y2 requires 1 unit of x1 and 12 units of x1 are available. Thus x2 is most limiting (16/2 = 8<12/1 = 12). The row labeled x2 becomes what is called the pivotal row.

Intersection of pivotal column and pivotal row is 2 and use this value to divide pivotal row. This results in a table with a new row nx2.

	
	   y1
                        
	y2 


	s1

	s2

	RHS

	x1

	2
	1
	1
	0
	12

	nx2

	½ = 0.5
	2/2 = 1
	0/2 = 0
	1/2 = 0.5
	16/2 = 8

	Objective
	4
	5
	0
	0
	0


The new row nx1 is found by subtracting nx2 row from the old x1 row. 

	
	   y1
                        
	y2 


	s1

	s2

	RHS

	nx1

	1.5
	0
	1
	-0.5
	4

	nx2

	0.5
	1
	0
	 0.5
	 8

	Objective
	4
	5
	0
	0
	0


A similar approach is used on the objective function row. The new element for the intersection of the objective row and column y1 is 4-0.5*5 = 1.5. The new element for the intersection of the objective row and the right-hand side is 0-8*5 = -40. This number is the negative of the current objective function value. The completed matrix is:

	
	   y1
                        
	y2 


	s1

	s2

	RHS

	nx1

	1.5
	0
	1
	-0.5
	4

	nx2

	0.5
	1
	0
	 0.5
	 8

	Objective
	1.5
	0
	0
	-2.50
	-40


If all the numbers appearing in the columns representing outputs are 0 or negative, the optimal solution has been found. In this example, the value at the intersection of the y1 column and the new objective row is positive; indicating that production of the y1 will further increase profits. Following the same procedure, a new table is constructed. However, this time the entering row is y1. The resultant new table is: 

	
	   y1
                        
	y2 


	s1

	s2

	RHS

	nnx1

	1
	0
	0.67
	-0.33
	2.67

	nnx2

	0
	1
	-0.33
	0.67
	 6.67

	nn Objective
	0
	0
	-1.00
	-2.00
	-44.00


The optimal solution has been found that maximizes revenue from the sale of y1 and y2 subject to the two constraints. The 2.67 and 6.67 represent the output of y1 and y2, respectively. The -44.00 is the negative of the objective function value. The solution produces $44 of revenue.

Farm Inventory

Farm inventory is the list of all the physical property of a business along with their values at a specified date. It includes a complete listing of all that a farm owns and owes at a particular date, generally at the beginning and at the end of each agricultural year. As regards, the date for the preparation of inventory, two things are important i.e. 

i) Lesser needs of price estimates- this period should be one when most of the farm produce to the year has been sold and most of the supplies and feeds on hand are exhausted.
 ii) Convenience- in free time or a period when where there is little essential work to be done should be chosen for farm inventory preparation. 

Farm inventory includes not only the listing of physical assets but also values of all such assets liabilities and debts as well. The farm inventory is a necessary step in complete farm accounting. It reveals the changes in net worth through comparison of a farm inventories taken at the beginning of the year with another assembled at the end of the year. It helps to work out the measure of income and depreciation costs. It is also the basis of income statement.

Process of taking farm inventory

There are two steps involved in taking farm inventory

a. Examination of physical assets- land, buildings, fences, equipment, livestock, supplies etc.

b. Valuation of physical assets- each of these items should be valued using an appropriate valuation method.

Methods of Valuation

1. Valuation at cost minus depreciation: With cost as the basis of valuation, the inventories show the total of sums actually put into the business and amount depreciated over time. This method is commonly used for such working assets as machinery and breeding livestock. 

2. Valuation at Cost or market prices whichever is lower: Valuation is estimated at the cost or the market price, whichever is lower. For example for valuing purchased farm supplies.

3. Valuation at Net selling price: This means the price which could probably be obtained for the asset if marketed, less the cost of marketing. This conforms more closely to present worth. This method is used for those items that are held primarily for sale.

4. Valuation by Replacement cost minus depreciation: This method is to value the assets at what cost to reproduce them at present prices and under present methods of production. This method is best suited for long-lived assets such as buildings.

5. Valuation by Income capitalization: this method is appropriate for the farm assets whose contribution to the income of the farm business can be measure and which have a long life.  The capitalization formula is : V=R/r 

Where, V=Value in Rupees, R=constant income over infinite number of years in future and r= Rate of interest 
Depreciation

The decrease in the value of any equipment due to the wearing and tearing over the time is called as depreciation. Depreciation is slow using of a long-lived asset. It represents the amount by which a farm resource decreases in value, as a result of cause other than a change in the general price of the item. In other words, it is decline in the value of a given asset as a result of use, tear, accidental and time obsolescence. Depreciation involved prorating the original cost of an asset over its useful life.

Methods of calculating depreciation

The most common methods of computing depreciation are:

1. Annual revaluation

2. Straight line method

3. Diminishing balance of method

4. Sum of the year digits or reproducing fraction method

5. Compound interest method

1. Annual Revaluation: This is the yearly valuation of assets. This method implies estimating the market value of the asset in the beginning and the end year inventory and then taking the difference as depreciation.

2. Straight line method: This method is easy, simply and usually most satisfactory for most various purposes. From this method, the annual depreciation of assets is computed by dividing the original cost of the assets less salvage value by the expected year of life.
D=OC-SV/EC
   Where, D = Depreciation


OC = Original Cost


SV = Salvage value


EC = Expected Life

This method is more useful for durable assets like building and fences that may require uniform maintenance during their lifetimes.

3. Double declining balance method: According to this method, fixed rate depreciation is used every year and applied to the remaining value assets at the beginning of each year. It is important to note that salvage value is not subtracted from the original cost as in the various methods. Instead of fixed rate of depreciation, which should be nearly twice, that used under the straight-line method is applied to the unrecovered balance until salvage value is reached, after that no depreciation is computed.

4. Sum of the year digits or reducing fraction method: The following formula is used for calculating the annual depreciation

AD = F*AMD

Where, 

AD = Annual Depreciation

F = Fraction

AMD = Amount to be depreciation

F = RM/SYM
Where, 

F = Fraction for any year
RM = Year of remaining life at the beginning of account period

SYM = Sum of the years of life of the asset
Example, F (1st year) = 10/1+2+3+4+5+6+7+8+9+10=10/55

Problems in Calculating Depreciation

1. The life of many machines is often longer than the normal expectations used in estimating the depreciation. The farmers therefore need to make suitable adjustment through time by adjusting the actual condition of the implements.

2. In case of minor repair, use of oil and lubrication, etc. normally no extra depreciation is charged. If however, machines are reconditions or buildings are repaired or remodeled to an extent to appreciably increase their value within the accounting year, the closing inventory should recognize the change. A convenient procedure is to add the cost of the repairs to the existing value of the asset.

3. In case of small tools, they are considered to be used up within one year. Assume 100% depreciation on them.

4. If machine is purchased as second hand, the number of the years it has been used and the original price may not be known, the logical procedure in this case is to estimate the remaining years of its life and begin depreciation on the purchase price.

5. When the livestock is in breeding stage or appreciation phase, revaluation method will be more useful. But, when they start depreciating say after 3rd year, in case of bullocks, straight-line would be appropriate.

Farm Budgeting–Partial and Complete, Steps in Farm Planning and Budgeting 

A farm plan is a program of the total farm activity of a farmer drawn up in advance. The expression of such a farm plan in monetary terms by estimation of receipts, expenses and net income, is called budgeting. Farm budgeting is a process of estimating costs, returns and net profit of a farm or a particular enterprise.

Application of Farm Budgeting

1. Application prior to the crop season

2. Application during the farm year

3. Application at the end of season

Types of Farm Budgeting

1. Partial Budgeting-enterprise budgeting

2. Complete Budgeting

1. Partial Budgeting

It refers to the estimating the outcome or returns for a part of the business, i.e., one or few activities. It may be desired for example, to estimate additional costs and returns from growing one hectare of hybrid maize in place of local maize. Here additional costs due to seed, manure, irrigation, etc., need to be estimated compared with additional expected returns. Partial budgeting may be well used as an aid in full budgeting.

Partial budgets are commonly used to estimate the effects or outcomes of possible adjustments in the farm business before such adjustments are actually made. Partial budgeting analysis is simple, quick and easy. It provides a method for deciding how far expenses and yields should be increased of a particular enterprise. Changes in organization can be worked out without complete reworking of the whole plan. It, however, fails to consider all the relevant factors in maximizing net returns to the farm as a whole. If also does not allow substitution between resources, and it over looks complementarity and competition between enterprises. 

2. Enterprise Budgeting

Enterprise budgets are used to estimate required costs involved and expected returns from a particular enterprise. The purpose of budgeting an enterprise is to aid in selection of inputs and enterprise consistent with the resource available and to show combination that will increase income from the farm business. Several kinds of data are necessary for budgeting an enterprise. These are: Physical inputs data (seed, fertilizer, insecticides, etc), Field output data (yield per acre at different levels of inputs use) and Prices data for inputs and outputs.
3. Complete Budgeting

It refers to making out a plan for the farm as a whole or for all decisions on one enterprise. In case the budgeting analysis involves complete re-organization of the farm business, it is called complete budgeting. Complete budgeting, considers all the crops, livestock producing methods, and estimates costs and returns for the farm as a whole.

Full budgeting brings about progressive changes in income, i.e., it draws attention to the variety of factors affecting farm income. It takes an entire view of the farm as a whole and resources and enterprises are considered simultaneously. It considers complementary, supplementary and competitive relationships between enterprises.  

Steps in Farm Planning

1. Specification of the technical co-efficient of production:

2. Specification of appropriate prices

3. Preparation of enterprise profitability chart

4. Preparation of the farm map

5. Inventory of limited resources

6. Examine the existing farm plan

7. Locate the weakness of the present plan

8. List out the risks to agricultural production on that farm

9. Prepare the alternative plans

10. Analysis of the alternative plans 

11. Implementing the plan
Differences between Complete and partial budgeting

	S.N.
	Complete Budgeting
	Partial Budgeting

	1.
	It accounts for a drastic change in the organization of an operation of a farm.
	It always treats minor change

	2.
	All the available alternatives are considered in complete budgeting.
	Only consider a few, generally two alternatives

	3. 
	Itis used for estimating the results ofentire organization and operation of a farm.
	It only helps for studying net effect in terms of costs and returns or relatively minor change

	4.  
	It iscomplex,tedious and takes moretimfor full budgeting.
	It is simple, easy and quick


Example of Partial Budgeting

If we know the complete budgeting of wheat cultivation, we use the concept of partial budgeting in the technological change such as split dose of fertilizer application.
Table: Comparison of split doses Vs single dose of Nitrogen application to wheat crop

	Debit
	Credit

	a
	Increasing cost per 10 Katha
	Rs.
	a.
	Increasing return in 10 Katha
	Rs.

	
	1.Labor for second application of urea at tillering stage required 1 hr @ Rs. 10/day
	10
	
	1.Increase yield 1 qtl @ Rs. 1000/qtl
	1000

	
	2.Labor charge for third application of urea at flowering stage 1 hour @ Rs. 10/hour
	10
	
	2.Wheat straw 150 Kg/10 Katha @ Rs. 1/Kg
	150

	
	3.Threshing and cleaning required 2 hours @ Rs. 10/hour
	20
	b.
	3.Decrease cost at 1st single            10

 dose application required

 1 hour @ Rs. 10/hour

	
	4. Marketing of 1 qtl of added wheat yield required 1 hour @ Rs. 10/hour
	10
	
	

	b
	Decrease in return
	Nill
	
	 
	

	
	A. Tatal (a+b)
	40
	
	B. Total (a+b)
	1160


Net Gain = B – A = Rs. 1160 – Rs. 40 = Rs. 1140/5 Katha = Rs. 1140*3 = Rs. 3420/ha.

Example of Complete Budgeting

Table: A complete budgeting of growing wheat in one bigha of land

	Particulars
	Cost of production (Rs. /10 Katha)

	A. Fixed Costs
	

	a. Land rent
	50

	b. Building and equipment depreciation
	145

	c. Interest on capital used
	225

	d. Other fixed cost
	300

	Total Fixed Costs (TFC)
	720

	B. Variable Costs
	

	a. Wage of labor
	285

	b. Seeds
	50

	c. Urea
	375

	d. Irrigation
	75

	e. Insecticides
	35

	Total Variable Costs (TVC)
	780

	C. Total Cost = TFC + TVC
	1500

	D. Gross Return
	7000

	E. Net Return
	5500


Total Return = Rs. 7000/10 Katha = Rs. 7000*3 = Rs. 21,000/ha

OPTIMUM FARM PLAN ADJUSTMENT PROCESS (TRIAL AND ERROR)

























Farm Records, Accounts, and Farm Profits

Definition 

Irrespective of the method of farm planning, reliable and accurate data are necessary to narrow down the gap between planning and best performance. Such accurate data can provide the data on Input-Output Relations, inputs availability, assurance of marketing, soil fertility for crop allocation, etc. for improving the performance of farm. As a rapid development in agriculture and development of computer package for record keeping and feed formulation, a systematic and accurate farm records is helpful for the projection of successful plan and program for betterment.

 In development countries, farm recording is in advance stage, whereas in developing countries farmers have no recorded the formal accounting system of data recording. The reasons are:

1. The scale of farming system small, even in some commercialization they use to remember the required data as recall basis.

2. Most of the farmers are subsistence and not keeping the records of input purchase.

3. Illiterate is main reason for recording and using from analysis.

4. All agricultural commodities are free from tax system and reluctant to keep records

5. There are limited bankers for supporting the farmers for the financial point of view. They have not realized the importance of farm records keeping.

 Advantages of Farm Records and Accounts

1. Means to higher income

2. Basis for diagnosis and planning

3. Way to improve managerial ability of the farmer

4. Basis for credit acquisition and management

5. Guide to better home management

6. Basis of conducting research in Agricultural Economics and production economics

7. Basis for government policies

Problems in Farm Accounting

1. Subsistence nature of farming

2. Farming is a laborious work

3. Triple role of Nepalese farmer

4. Illiteracy and lack of business awareness

5. Complicated nature of the agricultural business

6. Inadequate extension service

7. Non-availability of suitable farm record books

8. Fear of taxation

Usefulness of Farm Records and Accounts

1. Management analysis and decision taking

2. Information about the existing resource pattern 

3. Basis for farm credit and financing

4. Tools for share croppers

5. Acreage control

6. Basis for crop subsidies

7. Basis for conducting research in farm management

Record Keeping System

1. Single and Double-Entry System

· It permits the allocation of receipts and expenses in each major broad heading

· It is complicated and required more knowledge and involves more details

· Whereas in single entry system there is no allocation of income and expenses and therefore it is popular in farmer’s level

2. Cash or Actual (addition) system

· Actual income is established in the year both in form of cash or kind

· Expenses are deducted in the year they are paid

· In actual system only income is included no matter of payment received.

· Again in accrual system does not care whether paid or not paid.

3. Summarization by hand or machine (Computer)

· Use of manual system or recording

· Computer use for all information

Types of Farm Records

1. Farm inventory (separate heading)

2. Production records

a. Farm Maps

b. Crop records

c. Livestock records

d. Production records of livestock Labor records

e. Dairy herd improvements

3. Financial records

Cash Analysis Account Book

	Sales and receipts
	Purchases and expenditures

	Date
	Details
	Total        received
	Cereal
	Livestock
	Other
	Date
	Details
	Total paid
	Wages
	Feed
	Seeds
	Others

	60/61
	
	
	
	
	
	60/61
	Wage
	3400
	3400
	
	
	

	
	Opening cash
	11000
	
	
	
	
	Feed
	1400
	
	1400
	
	

	
	Cereal
	4400
	4400
	
	
	
	Seed
	460
	
	
	460
	

	
	Livestock
	1500
	
	1500
	
	
	Other
	500
	
	
	
	500

	
	Others
	700
	
	
	700
	
	
	5760
	3400
	1400
	460
	500

	
	
	17500
	4400
	1500
	700
	
	
	
	
	
	
	


Year ‘61/62

Opening balance cash in the bank: Rs. 11740
Closing balance being cash in bank: Rs. 11740

Farm Planning

Farm planning is the process of making program of the total farm activity of a farmer drawn up in advance. It is thus a process of making decisions regarding the organization and operation of a farm business so that it results in a continuous maximization of net returns of a farm business. The ultimate aim of the farm planning is the improvement in the standard of living of the farmer and immediate goal is to maximize the net income of the farmer through improved resource use planning. Farm planning cause the maximization of profit of the farm through: 

1. Giving ideas on the alternative methods and practices 

2. Shows the resource situation of the farm

3. Help to make rational decision within the framework of new ideas and opportunities and resource position

4. Gives the idea of supply needs of the farm like seed, plant protection material, fertilizer etc.

5. Credit requirement in case of new plan can be known

6. expected income can be known

10.1. Advantages of Farm Planning

1. Income improvement: It is an integrated, coordinated and advance program of seeking an opportunity to improve the income level. Income can be maximized by adjusting the desirable changes in the farm like using of new technology.

2. Educational process: It is an educational tool to bring a change in the outlook of the cultivation and the extension workers. Latest technological advances are required for better farm planning. The farmers can closely study their own business and see more clearly their opportunities and limitations, thus, improving their managerial ability.
3. Desirable organizational changes: It treat farm as an operational unit and tailoring the recommendations to fit into the individual farmer’s opportunities, limitations, problems and resource position.

10.2. Characteristics of a Good Farm Plan

1. Should provide for efficient use of farm resources such as land, labor, power and equipment

2. Should have balanced combination of enterprises, i.e. 

a. Should maintain and improve soil fertility 

b. Should help in raising and stabilizing farm earnings

c. Should improve distribution and use of labor, power and water requirements throughout the year

3. Should avoid excessive risks

4. Should utilize the farmer’s knowledge, training and experience

5. Should give considerations to efficient marketing facilities

6. Should provide program for obtaining, using and repaying the credit

7. Should provide modern agricultural practices

Thank you and all the best.
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Physical and Biological Relationships 


Agronomy, Soil Science, Agri. Engineering, Animal Husbandry, Plant breeding, Dairy, Entomology
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Social Relationships 
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Fig: Increasing returns to a single factor
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           Fig: Decreasing returns to a single factor
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Fig: Stages of production and rational resource use
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Fig: Input-output isoquant
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Fig: Isoclines for various isoquants and Input Price ratios
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Fig: Inputs which combine in fixed proportion





Fig: Inputs which substitute at constant rate
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Fig: Production possibilities for joint products





Fig: Competitive products substitute at constant rate
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Fig: Production possibility curve for two competing products substituting at increasing rate
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Fig: Iso-revenue lines at different levels of income





Fig: Ridge line and Isocline for PPC
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Fig: Expansion path with iso-revenue lines and production possibility curve tangency points





Fig: Selection of optimum combination of two competing products on a production possibility curve
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Fig: Interrelationship between different components of Nepalese farming system
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