
CHAPTER

1
INTRODUCTION

Farm Management: Definition, Scope and Importance
Farm Management

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 managing.

Definitions

l Farm management is defined as the science that deals with
organization and operation of the— farm in the context of efficiency
and continuous profits (J.N. Efferson).

l Farm management is defined as the science of organization and
management of the— farm enterprises for the purpose of securing
greatest continuous profits (G.F. Warren).

l Farm management is defined as the art of managing a farm successfully
as measured by the test of profitableness (Gray).

l Farm management is defined as the art of applying business and
scientific principles to— the organization and operation of the farm
(Andrew Boss).
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l Farm management is the decision-making process whereby limited
resources are– allocated to a number of production alternatives to
organize and operate the business in such a way to attain some
objectives (Ronald D. Kay).

l Farm management is a branch of agricultural economics, which deals
with wealth earning– and wealth spending activities of farmer in
relation to the organization and operation of the individual farm unit
for securing the maximum possible net income (Bradford and
Johnson).

l Farm management, as the sub-division of economics, which considers
the allocation of– limited resources within the individual farm, is a
science of choice and decision-making and thus a field requiring
studied judgment (Heady and Jensen).

Thus in simple words, farm management can be defined as a science
which deals with judicious decisions on the use of scarce farm 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 much
to produce, how to produce and when to buy and sell and in organization
and managerial problems relating to these decisions.

Scope and Importance of Farm Management

Farm Management is generally considered to fall in the field of
microeconomics. 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 dosage of fertilizers to be
applied, the implements to be used, the way the farm functions are to



be performed, all these fall within the purview of the subject of farm
management.

The subject of farm management includes; farm management research,
training and extension.

Farm Management Research

a) Delineation of homogeneous type-of farming-areas in various regions
of the country,

b) Generation of input-output coefficients and working out comparative
economics of various farm enterprises,

c) Formulation of standard farm plans and optimum cropping patterns
for different areas and types of farming,

d) Developing suitable models of mechanization and modernization; and
e) Evaluation of agricultural policies having a bearing on development

and growth of the farm-firms.

Typical Farm Management Decisions

As farm management is the science which concerns with making decisions
and choices about combining different enterprises and optimal utilization
of resources available, it is necessary to understand the typical farming
decisions. Decisions can be classified into organizational management
decisions, administrative management decisions and marketing
management decisions which are discussed as below:
1. Organizational management decisions: These are further sub-divided

into operational management decisions and strategic management
decisions.
i) Operational management decisions: Those decisions, which

involve less investment and are made more frequently, are called
operational management decisions. The effect of these decisions is
short lived. These decisions can be reversed without incurring a
cost or with less cost. These decisions are what, how and how much
to produce.
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a) What to produce? Every farmer has to decide at the beginning
of the every crop season about the type of farm commodities
to produce with the resources available on the farm. It means
whether to produce crops alone or livestock enterprises alone
or a combination of crops and livestock enterprises. While
selecting the enterprises and their combinations, the farmer
always aims at profit maximization.

b) How to produce? Once the decision about the enterprises and
their combinations to produce is made, the next immediate
operational management decision to be made is with regard to
the manner in which resources are combined or the production
technology to be chosen. In the selection of resources and their
combinations, farmer is concerned with the cost minimization.

 c) How much to produce? After having made the above two
decisions, now the farmer has to decide about the amount of
output to achieve in the production of farm commodities. This
implies deciding upon the quantities of various inputs to be
used in production as the level of production depends on
amount of inputs used.

ii) Strategic management decisions: These decisions involve heavy
investment and are made less frequently. The effect of these
decisions is long lasting. These decisions cannot be altered.
However, in the case of reversal of these decisions farmer has to
incur high cost. These decisions are also known as basic decisions.
Size of the farm, machinery and labour programme, construction
of farm buildings, permanent improvements on the farm like
development of irrigation facilities, soil conservation, reclamation,
etc. are some of the examples of strategic management decisions.
a) Size of the farm: This decision assumes greater relevance to

the farmer because of slow and low rate of capital turnover,
but it is very difficult to decide on the most appropriate size
of the farm to be operated, as it is influenced by several factors
viz., availability of financial resources, state laws, managerial
abilities, climate, type of farming, etc. There are advantages



and limitations in operating the farm business on different
scales. Large farms enjoy low cost of production, whereas
productivity is high on small farms. The advantages and
disadvantages of operating enterprises on different scales must
be ascertained, while making decision on the size of the farm.

b) Machinery and labour programme: One of the important
management problems is to choose appropriate resources and
their combinations to produce output with minimum cost.
Machinery and labour are substitutes. The availability and
requirement of labour, the size of the farm, the financial
resources, etc., are important factors in deciding the
combination of labour and machinery.

c) Construction of farm buildings: This decision involves huge
capital requirements. Here the decisions are made on
construction of farm sheds, poultry sheds, dairy sheds, storage
buildings, etc. Once the decision is taken about the design of
a farm building and implemented then it cannot be reversed,
for it involves high penalty.

d) Irrigation, conservation and reclamation programmes: All
these programmes help in improving soil productivity.
Adaptation of these programmes will have long lasting effect
on the organization of the farm business. Size of the farm,
availability of funds, availability of ground water, etc, influence
the decision on development of irrigation facilities. Mulching,
bunding, contouring, strip cropping, etc., are the various
alternative measures of soil conservation. Chemical and cultural
practices are adapted for soil reclamation. The farmer should
choose most appropriate and economical method of
conservation and reclamation programmes.

2. Administrative management decisions: Besides organizational
management decisions, the farmer also makes several administrative
decisions like financing the farm business, supervision, accounting
and adjusting his farm business according to government policies.
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a) Financing the farm business: Majority of the Indian farmers are
capital starved, hence they have to depend on borrowed capital.
For borrowing, the farmer has to examine the decisions like from
whom to borrow, when to borrow and how much to borrow.

b) Supervision:To get the desired results on the farm, farmers should
keep a close watch on all the activities performed in the production
of crop and livestock enterprises.

c) Accounting: Farmer should make a decision about the time and
money to be allocated for the maintenance of farm records. Farm
records provide control over the farm business.

d) Adjusting the farm production programme: The decision of
allocating farm resources in the production of farm products should
be consistent with the price policies of the government. The
government as a welfare state exercises its control over production
and marketing of farm commodities according to the situation.

3. Marketing management decisions: Marketing decisions are the most
important under the changing environment of agriculture. These
decisions include buying and selling.
a) Buying: Every farmer makes an attempt to purchase necessary

inputs at the least cost. In buying resources, a farmer has to decide
the agency, the timing and the quantity to be purchased.

b) Selling: Though farm product prices are not under the control of
the farmers, yet by adjusting the timing of sales, farmers can obtain
better prices. What to sell, where to sell, whom to sell, when to sell
and how to sell are the important selling decisions that are to be
made by the farmer.



CHAPTER

2
PREPARATION OF FARM LAYOUT

2.  FARM LAYOUT

2.1. Meaning and Importance

By farm layout, we generally mean the physical arrangements of farm,
i.e. arrangement of fields, buildings, roads, channels etc. In India very
little attention has been paid by the scientists and also by the farmers
on this aspect. The main reasons for this are the existence of small and
scattered holdings and only a few implements in the name of machinery;
the method of cultivation is old and primitive. However, now, with the
introduction of new farm technology and commercialization of farm
business, the use of higher level of inputs and improved farm machinery
is increasing on the farms resulting in higher level of investment.
Therefore, it becomes necessary to pay attention to each and every field
of the farm in order to minimize the cost by reducing time consumed
in various operations, wastage of resources and better supervision of each
and every activity of the farm. In this context, it becomes essential that
the improved farm layout in prepared based on scientific lines.

2.2 Advantages of Farm Layout

1. It minimizes the cost of various input use (labour, bullock, machinery
etc.) though increasing their efficiency in use.
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2. Helps in efficient use of irrigation water and drainage system.
3. Helps checking encroachment of farmland, trace passing of cattle,

damage from wild animals by making it possible to have proper
fencing of the farm.

4. Helps in improving the profitability of whole farm business by making
it possible to adopt more profitable cropping pattern, livestock
production system etc.

2.3 Characteristics of a Good Farm Layout

A good farm layout should have the following characteristics:
1. The shape of fields should be rectangular.
2. Minimum area should be used under farm building, roads, channels

etc.
3. Farm building should be located in the centre of the farm.
4. Roads should be provided in such a way that farmer can reach into

every field easily.
5. Minimum cost of fencing.
6. Each block and field of the farm must have same type of soil. For

this work farm map may be used.
7. Efficient & beneficial irrigation and drainage system should be

adopted.
Ex. 1:  Preparation of Farm Layout.
In India more than 70% farmers are marginal and small farmers. In India
farmers can be classified into following categories based on holding size.
1. Marginal farm/farmers > 0 < 1 ha operation holding

2. Small farm/farmers > 1 < 2 ha -do-

3. Medium farm/farmers > 2 < 4 ha -do-

4. Semi-Medium farm/farmers > 4 < 10 ha -do-

5. Large farm/farmers > 4      ha -do-



Definition

Farm layout generally means the physical arrangement of the farm, i.e.,
arrangement of fields, building, roads, channels, etc.

In India very little attention in this direction has been paid by the
scientists and also by the farmers. The main reasons are the existence of
smallholding and only a few implements in the name of machinery. The
method of cultivation is old and primitive. But the times have now
changed and it is essential for the farmer to change himself if he wants
to make a profit.
Holding size varies from country to country-

1. Australia  2000 ha
2. U.S.A.  200 ha

3. India  1.6 ha
4. U.P  0.8 ha

                         Total operated area       Total cultivated area
Av. Size of holding =                        or
                        Total no. of farmers       Total no. of farmers

Unit of land measurement: - Common Acre or ha
In India – Nali
(1) Cost of input use and efficiency – e.g. Labour, bullock & machinery.

(2) Cost of irrigation & efficiency, water drainage system and fencing
(3) Cropping pattern, profitability and whole farm business

Layout of farm helps to prevent encroachment of land

Cropping pattern: Allocation of  land among different crop activities
during particular time period is know as cropping pattern. Cropping
pattern depends on various factors, and it be related to a farm, village,
district, state or country. For example
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Kharif
Paddy 0.5 ha

Maize 0.5

Rabi
Wheat 0.75 ha

Barley 0.25

Jayad
Onion 0.25 ha

Moong 0.50

Total 2.75

Net sown area: Land available with farmer for cultivation is known as
net sown area or net operational area.
Crop rotation: Under particular field in particular time, the sequence of
crop taken is known as crop rotation.
Cropping intensity: (CI)

        Total sown area
CI =                    × 100
         Net sown area

 
2.75 100 2.75%1.00

2.4 Factors affecting farm Layout

Following factors affect the farm layout.
1. Objective of farm : Farm has three main objectives :

i) Commercial   ii) Research    iii) Demonstration,
i. Commercial farm: Main objects of the commercial farm are hence

there are three main types of the farm to earn profit. Therefore,
minimum area is allocated for buildings, irrigation & drainage
channels, fencing etc. so that more area may be put under
cultivation.



ii. Research farm: To raise various varieties of different crops, small
fields are required on research farms for the layout of experiments.

iii. Demonstration farm: The main object of demonstration farms is
to show cultivation of particular crop / variety or input use to the
farmers. Therefore, it requires a reasonable size of fields neither
too small nor too large.

2. Topography of farm: Layout of the farm may also change according
to topography of the farm. Large fields are possible on relatively leveled
land.

3. Irrigation and Drainage problem.

4. Cropping scheme to be adopted.

5. Farm building- It depends on number of animals to be reared, and
crops to be grown.

6. Differences in soil fertility

7. Kind of animals

8. Holding size.

2.5. Formulation of Farm Layout

The farm layout is comprised of the following.

i. Farm field’s layout: The number of fields should be in multiple of
total number of years of the crop rotation proposed to be adopted on
the form.  The size of field mainly depends on nature of product,
source of irrigation, source of energy, transportation facilities etc. For
example, for vegetable production small size of fields and for paddy
product large sizes of fields are required. Rectangular fields are more
suitable as compared to squire and other shapes. Normally the ratio
of its length and width should be 2: 1.

ii. Farm building Layout:   A good layout of building will save labour
and reduce the cost of doing farm work and provide better supervision
which increases the farm profit.

Preparation of Farm Layout  11
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Selection of the type of farm building mainly depends on the nature
of the enterprise. For example, in case of a dairy farm, the farmer will
have to spend most of his working time either in the building or
near the building consequently, a compact building is needed. On
the other hand in case of crop farming the farmer spends most of his
time in the fields requiring scattered type of building. Therefore, the
nature of enterprise affects the type of building. The arrangement of
building is basically of two types:

(a) Scattered, type (b) Compact type.

Scattered Type of Farm Building Arrangement

Under this arrangement buildings are constructed at different places on
the farm. This arrangement is more suitable for crop farming in which
the farmer spends most of his time in the fields, which are located at
distinct places. The advantage of this arrangement is that less fertile
plots can be used for construction of building. The disadvantages,
however, of this arrangement are high construction cost, poor supervision
and wastage of time in going from one building to another. A schematic
arrangement of scattered type of farm building is shown in Figure 1.

Compact Type of Farm Buildings Arrangement

In this arrangement all the farm buildings are constructed at one place.
This arrangement is most  suitable in case of dairy farm wherein the
farmer will have to spend most of his working time either in the building
or nearby. The advantages of this arrangement are low construction cost,
better supervision, minimum wastage of time (economy in the use of
labour) etc. A schematic arrangement of scattered and compact type of
farm building is show in figure 2.
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Factors affecting the farm buildings size: The size of the building
depends on
(a) The availability of capital

(b) The size of the farm

(c) Personal liking

a. Availability of capital: It has direct relationship with the size of
building. Alternative uses of capital may be considered while deciding
the size of capital.

b. Size of Farm: If the size of the farm and farm business is large, the
total turn-over in a year will usually be high. Since the turn-over is
high, more buildings will naturally be needed to store the produce.
When the farmer is operating a large area, he will have a good number
of bullocks/tractors or both and will require a good number of
buildings of house them.

c. Individual Preferences: A farmer may like to have on his farm more
buildings than are actually needed because of prestige, or the
satisfaction obtained by having more property in the form of
buildings. The design of buildings will also depend on his likings.

d. Planning for Roads, Irrigation and Drainage Channel:
(a) Roads: Farm roads can be broadly classified into two categories:

(i) main road, and (ii) sub-roads. The main road of the farm should
be connected with the village or highway. This road as for as
possible should be in the center of the farm. The sub-roads should
be perpendicular to the main farm road. One sub-road should run
between the two rows of plots. The width of main and sub-roads
depends on several things, like size of farm, mode of power, the
volume of farm produce, etc. Generally, the width of the main
road should be kept as 4-5 meters and those sub-roads 1.5 – 2
meters. The roads may either be kachcha or metal road. Figure 2
illustrates a possible layout of farm roads.
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Layout of Irrigation and Drainage Channels

Fig. 3. Planning of Roads

Channels are two types’ main channel & sub-channels. Main channel
is fed with water from the main source. Generally, the main channel
should be perpendicular to the main roads. The sub channel should
run between the two rows of plots and should be perpendicular to
the main channel. The width of these channels depends on the main
source of water and also the discharge of water. The usual width of
the main channel and the sub-channels is 1.5 meters and 0.75 – 1
meter, respectively. The channels may be either kachcha or pukka.
Proper arrangement for draining out the excess water from the fields
should also be made if drainage problem exists. Depending upon the
severity of the problem and topology either the irrigation channels
may serve the purpose on separate drainage channels may have to be
provided.



e. Planning for fencing: It is not common in India because fields are
scattered, holdings are small and weak financial position of farmers.
Fencing should be economical. Detailed discussion on fencing is delt
with in chapter.

Ex.:- Prepare a detailed report after consulting books on preparation
of farm layout- which includes definition, factors affecting layout
characteristics of good farm layout; advantages of farm layout, steps used
preparation of farm layout along with one example on preparation of
farm layout? This will be included in your exam. Also write the references
(of books used).
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CHAPTER

3
COMPUTATION OF COST OF

FENCING OF A FARM

3. DETERMINATION OF COST OF FENCING OF A FARM

There are several type of fencing, which has their own advantages and
disadvantages. The farmer may keep his financial position in mind and
choose the type of fencing which suits him best. Following are some
important type of fencing in use.
1.  Wire fencing: It is the most common type of fencing. The wire may

be barbed or smooth. Barbed wire have iron thorns, hence more
protection as compared to smooth wire but is recently costly.

2. Wall fencing: Wall may be of mud, concrete, stone bricks, etc. A
wall of five feet in height is constructed around the farm. This height
may vary from enterprise to enterprise and also from place to place.
Leaving aside the cost which of course is the highest in comparison
to other types of fencing, wall fencing occupies more space. The life
of Pakka wall is comparatively much more than other types.

3. Wood Wall fencing: It is just like stone-wall fencing except that in
place of stone, wooden logs are used. This type of fencing is generally
used where wood is cheap, specially in case of farms in forests.



4. Trees, bush, shrub fencing: These types of fencing occupy a lot of
space and at the same time some more farm area becomes shady
where crops cannot  be grown successfully (due to the shade). Another
defect, specially with bushes and shrubs, is the regular growth of
more weeds. Consequently, these are not good for fencing, Therefore,
bush or shrub fencing (hedge) is very common in case of gardens
and parks and not on farm.

Gates: to facilitate entry in the farm, gates should be provided at
appropriate place. Gate may be spiked, wooden, or iron. They should be
kept preferably   in front of a public road.

Q. Calculate the cost of fencing of a 13.5 hectares farm, the sides
of which are in the ration of 3:2. The hypothetical information
pertaining to material & services changes is given below:
1. Cost of per iron pole = Rs. 1500

2. Barbed wire cost per 100 meter = Rs.  400

3. Per cubic meter cost of cement & bricks etc. = Rs.  250 / cu.m.

4. Cost of digging pits of size
(0.5m x 0.5m x 0.25m) = Rs.  12/ cu.m.

5. Cost of filling pits. = Rs.  4/cu.m.

6. Cost of gate (Iron) = Rs.  5000/

7. Labour charges of mason = Rs.  100 per day

8. Total days required mason – 8 days

                        Labour –16 days

The distance between two poles =5 m. And we want to keep four
stand / folds of the barbed wire. The expected life of the fencing is 20
years and the Junk value of the fencing is Zero. Do the needful calculation
to find out the cost of fencing?  Total cost, cost per running meters
annual cost and Compare with saving of one security wall.

Computation of Cost of Fencing of a Farm  19
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Solution:
First of all we have to find out the length and breadth of farm.
Suppose the sides of the farm are 3x and 2X m.
Area of Farm = 3x. 2x = 6x2

13.5 hectare = 13.5 x 10,000 sq. meter = 1,35,000 m2

6x2 = 13500

Or x2  = 
135000 225006

x = 22500
The length of the farm = 150 x 3 -= 450 m.
And breadth of the farm = 150 x 2 = 300 m.
Perimeter of the farm = (450 + 300) x 2 meters.

= 750 x 2 = 1500 meters.
Total length of wire = 1500 x 4 = 6000 meters
(1) Cost of wire = 6000 x 400/100 = Rs. 24000/ …………..i.

     No. of iron poles required = 1500/5 = 300 Nos.

     (Keeping 5 meter distance between two poles)

     8 poles extra will be needed at the four corners.

     Total no. o poles will be = 300 + 8 = 308

(2) Cost of poles = 19.25 x 100 = Rs. 30,800/-………………ii

     Size of each pit for fixing the poles is (0.5 x 0.5 x 0.25 m)

   = 0.0625 cu.m.

Total volume of pits = 308 x 0.0625

                               =  19.25 cu. Meter



(3)  Cost of cement and concrete = 19.25 x 250 = 4812.50…… iii

(4)  Cost of digging 308 pits = 308 x 12 = 3696 ………….iv

(5)  Cost of filling 308 pits   = 308 x 4   = 1232……………v

(6)  Wages of mason (assuming that he can do this work in 8 days )
  = 8 x 100 =800…..vi

(7) Wages of labourer (Two labours for 8 days)   = 16 x 50 =800….vii

(8) Cost of gate              = 5000 ………….viii

Total cost of fencing Rs. 71140.50

Cost per running meter    =     Rs. 47.43 meter

Annual cost of fencing :
Annual cost  of fencing includes following items.
(1) Depreciation: We have different methods for calculation of depreciation

which will be discussed later. Here we will apply straight line method.
In this method which is simplest one :

Annual depreciation =
 

Purchase cost Junk value
Useful life Years


 

71140.5 0 3557.25 per year20
(2) Interest on average capital invested:

Assume 12% rate of interest.

Average capital =  
Total capital 71140.50 35570.252 2

Annual interest on av. Capital  = 35570.25 ×
12
100  = 4268.43
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(3) Annual maintenance charges :

      1% of the capital invested has been assumed as maintenance   charges.


 

71140.50 1 Rs. 711.405100
(4) Total annual cost = Depreciation + Interest on av. Capital + Annual

maintenance charges.

                                     = 3557.03 + 4268.43 + 711.41

                                     = 8536.87

If farm fencing saves one security person to whom the farmer has to
pay Rs. 1000 per month. The annual expenditure will be Rs. 1000
x 12

= Rs. 12000/-

Net saving                                         = 12000 – 8536.87

                                                           = 3463.13 per year.



CHAPTER

4
COMPUTATION OF

DEPRECIATION COST

4. COMPUTATION OF DEPRECIATION COST OF FARM
ASSETS

Such as buildings, equipments, livestock etc.
Depreciation: is a decline in the value of a given asset as a result of
ordinary wear and tear in use, complete exhaustion of the article, unusual
damage or deterioration and obsolescence. The value of the asset may
become completely exhausted or reduced to its junk value i.e. the value
of scrap material left out at the end of life of the asset. In other words,
depreciation is a slow using up of a long lived asset. It represents the
amount by which a farm asset decreases in value as a result of cause
other than a change in the general price of the item. Depreciation
involves prorating the original cost of an asset over its useful life. The
amount of depreciation charged should, therefore, correspond to the loss
in the value of the asset over time.
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4.1 Methods of Computing Depreciation

There are several methods of computing depreciation but none of these
can be considered the most appropriate under all circumstances. The
methods of computing depreciation can be based on either of the
following two assumptions:
i. Assets are used on a constant rate year after year or

ii. Assets are used at varying rates year after year.

The advantage in one is the disadvantage in the other method. The
choice of the method mostly depends upon the rate at which the asset
loses its value.
The most common methods are :

1. Annual revaluation method.

2. Straight line method.

3. Diminishing balance method.

4. Sum of the year digits method or reducing fraction method.

5. Compound Interest method.

Each one of them is explained below :

4.1.1 Annual Revaluation

In this method the market value of the asset is estimated in the beginning
year inventory and in the end year inventory and the difference between
the two is taken as depreciation.
Limitations of this method are : i. Estimation of values of those assets
which are not frequently bought and sold becomes difficult, such as
building, machinery etc. ii. Mere consideration of changes in prices may
render this method unrealistic.



Advantages of annual revaluation method: It is useful in case of
livestock in the early years of life, i.e., in the appreciating phase.

4.1.2.  Straight Line-method

This method assumes that assets are used more or less to the same extent
every year and therefore equal amount of costs on account of their use
can be charged every year. The total anticipated depreciation is divided
by the number of years the particular asset is expected to last in this
case. The total depreciation is the purchased price of the article minus
junk value if any of the asset. The junk value is also called salvage value,
scrap value or residual value and represent the value of the asset at the
end of its useful life.

Thus, the depreciation by this method will be


Purchase price of the asset - Junk value of the asset

No. of useful years of life (expected life)

Example : If A bullock cart has useful life of 10 years, its purchase
price is Rs. 20,000/- and the junk value Rs. 1000/-, the annual
depreciation will be –


 

20,000 1000 19,000
10 10  = Rs. 1900 per year..

It is advisable not to charge the junk value of most of the farm assets
because it is usually negligible. Information regarding no. of useful years
may be obtained from engineers/manufacturers.

Limitation of straight-line method:  It does not suit where assets get
used up at varying rates, e.g.: A tractor, for example, depreciates much
more during first few years than later years.
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Advantages of straight-line method

This method is easy to use and understand compared to any other
method  of calculating depreciation.
4.1.3. Diminishing Balance Method

In diminishing balance method, a fixed rate of depreciation is used for
every year and applied to the value of the asset at the beginning of the
year. Depreciation can, therefore, be computed by establishing a constant
percentage rate of depreciation and using this rate each year to the
remaining depreciated value of the article. The fixed rate is applied to
the balance until the salvage value is reached and no further depreciation
is possible. This method results in higher depreciation charges during
the earlier life of the article and lower charges in later years and provides
automatically for the salvage value at the end of the period.

Applying this method to the same example of bullock cart used
earlier assuming the constant percentage rate of depreciation of 20%, the
result will be as follows :

Year Beginning value Depreciation Balance value

Ist Rs.20,000 20,000 x 20
= Rs. 4000

20,000-4000 =
                                  100 16000

IInd Rs. 16,000 16,000 x 20
= Rs.3200

16,000-3200 =
     100 12,800

Likewise we can compute depreciation for other years. The balance
value remaining at the end of useful life of the asset is scrap value.

4.1.4 Reducing Fraction Method (or Sum of the year
digits method)

If it is desired to distribute depreciation expenses more heavily in the
begining years of the use and more lightly in the later years, the sum
of year digits methods has some advantages over the diminishing balance
method because here no undistributed balance is left over.



In this method the annual depreciation is found out multiplying by
a fraction lines the amount to be depreciated (cost-junk value). We can
determine the fraction for any year by the following formula :

The years of life remaining

Fraction for any year =
  at the beginning of accounting period

                     The sum of the year’s digits of life
                                           of the asset

In our bullock cart example, fraction and depreciation for different
years will be worked out as follows :

Fraction for Ist year =            10 = 10  and ;
                    1+ 2+ 3+ 4+ 5 +6 +7+8 +9 +10      55

depreciation for Ist year = (200,000 – 1000) × 10
55

                      = 19000 10
55

  = Rs. 3454.545

Fraction for IInd year   = 9
55  and ;

depreciation for IInd year = (20,000–1000) 9
55  =19000 9

55

                           = 171000
55

553109.09 ; as so on.
Just as in straight line method, here also we deduct salvage value

from original cost each year for finding the annual depreciation.
The other methods of computing depreciation are compound interest

method and depreciation according to use.
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EXERCISES 1 :

Calculate the annual depreciation for the different years for a tractor
which costs Rs. 2,50,000 and expected to last for 10 years. The junk
value of tractor after 10 years would be Rs. 30,000. Workout the
depreciation through three methods (i) straight line method (ii)
diminishing balance. method (use constant depreciation rate of 20%)
and (iii) Reducing Fraction method.  And compare the depreciation
calculated through various methods with the help of a graph.

Reducing Fraction Method

Sl. Value a the Annual Depreciation Remaining Balance
No. beginning

of the year

1. 25,000 10/55(25000-15000) = 4272.73 25000-4272.73=20727.27

2. 20727.27 9/55 (“) =3845.45 20727.27-3845.45 = 6881.82

3. 16881.82 8/55(“) =3418.18 =13463.64

4. 7/55(“) =2990.91 =10472.73

5. 6/55(“) =2563.64 =7909.090

6. 5/55(“) =2136.36 =5772.730

7. 4/55(“) =1709.09 =4063.64

8. 3/55(“) =1281.82 =2781.82

9. 2/55(“) =854.55 =1927.27

10. 1/55 =427.27 =1500.00
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5. DETERMINATION OF MOST PROFITABLE LEVEL OF
INPUT USE IN A FARM PRODUCTION PROCESS

The simplest resource use problem a farmer/ Farm Manager may face
is to know what is the most profitable amount of a single variable
resource (or a factor of production) such as labour, seed, feed, fertilizer,
water etc. to be used in the production of a farm product such as wheat,
paddy, milk etc. when other factors of production are held constant. Or,
corollary to know what is the most profitable level if a given product to
be produced in the context of a single variable resource. For instance a
farmer may wish to know how much urea should be applied in the
production of wheat when the price of urea per quintal is Rs. 580/- and
that if wheat is Rs. 510 or to know at what level the wheat should be
produced. This is called resourced- product or the factor-product problem.
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The Law of Diminishing Returns

The amount of a variable resource that should be used and consequently
the amount of product that should be produced is directly related to the
operation of a fundamental law called the law of diminishing returns.
The law states that when the amount of a variable factor of production
(the resource whose amount is being varied) is increased and the amount
of fixed factors (the resources whose amount is not changed or held
constant) is kept constant at same specified level, the output first increases
at increasing rate, then increases at diminishing rate and finally declines.
Thus, the law explains how the product output will change when only
one factor of production is varied.

Total Physical Product (TPP), Average Physical Product (APP) and
marginal Physical Product (MPP)

The understanding of meaning of these terms is essential before we
go to learn the principle of most profitable level of resource used (x).

TPP: It is the output measured in physical terms at different levels
of resource use.

APP: It refers to the units of product obtained per unit of resource
and is obtained by dividing the TPP by the amount of resources.

For input X, APPx
XTPP

X

MPP: It is defined as the change in output resulting from each
additional unit of variable resource used. For resource x, it’s marginal
physical product (MPPx) is computed by dividing the change in output
or total physical product (TPP) by the corresponding change in resource
X(X) i.e.,



X
TPPMPP X



Total Value Product (TVP), Average Value Product (AVP)
and Marginal Value Product (MVP)

Total average and marginal outputs may also be represented in monetary
term and termed as TVP, AVP and MVP respectively. TVP, AVP and
MVP for resource X in output of product Y may be found out as:
AVPx  = TPPx .Py

AVPx = APPx .Py

MVPx = MPPx .Py

Where Py = Unit Selling Price of the output Y.

Principle of most profitable level of resource use

Profit from the use of a variable resource will be maximum when the
marginal value product of the resource just equals the marginal cost of
the resource. In algebraic form the principle may be stated in different
forms such as:

MVPx = MFCx ...(1)
Or MVPx = Px = (MFCx = Px) ...(2)
Or Py MPPx = Px (MVPx= MPPx . Py) ...(3)

Or Py



y
x = Px (MPPx =




y
x ) ...(4)

Or




x

y

Py
x P ...(5)

(Where MFCx is the marginal factor cost of input x which is assumed
equal to its unit sale price (Px) assuming perfect competition in input
market).

Determination of Most Profitable Level of Input use  ..... 31
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ILLUSTRATIVE EXAMPLE

Given below is the production relationship between various levels of
nitrogen application and yield of High yielding Paddy (PD-10)
i. Findout average and Marginal Physical Product and plot Total, Average

and Marginal Physical Product curves.

ii. Findout the most profitable level of nitrogen application if price of
per kg nitrogen is Rs. 12.76 (i.e.= Price of area having 46.6 per cent
of nitrogen as Rs. 595/- per quintal) and the price of paddy is Rs.
4.40 per kg.

Table 1:

Nitrogen 0 20 40 60 80 100 120 140 160 180 200

Paddy 5873 6192 6474 6719 6925 7095 7226 7320 7378 7397 7378
yield
kgs/ha.

Solution :

(i) Calculation of APP and MPP: For calculation of APP and MPP
divide the figures in column 2 of table 2 i.e. yield of paddy per
hectare by corresponding figures in column 1 i.e. amount of nitrogen
used. For example APP at 20 kgs of nitrogen use will be 6192  20
= 309.6 (See column 3 of the table).

In order to calculate MPP, first find out added yield of paddy (y) as
in column 4 of table 2 and added nitrogen (x) as in column 5 of
table 2 at different levels of nitrogen use. Then find out MPP of

nitrogen by dividing y by x (i.e. MPPx =



y
x ) as has been worked

out in column 5 of table 2. Note that the MPP figures have been
written in between the two levels of nitrogen used as the MPP
calculated is the average MPP between two level of nitrogen use.



(ii) Calculation for optimum level of resource use :
In order to know the most profitable level of nitrogen use, we can
either workout MVP of nitrogen by multiplying MPP by the price
of paddy (Rs. 4.40/kg) and equal to the marginal factor cost (i.e. the
per kg price of nitrogen = 12.76). or, MPP can directly be equated
to the input-output price ratio (Px/Py = 12.76/4.4 = 2.90). Perusal
of table 2 reveals that from both the criteria optimum level of nitrogen
comes in between 140 kg and 160 kg of nitrogen use i.e. 150 kg.

Graphical Solution

The TPP, curve has been plotted in figure 1 and the APP and MPP
curves in figure 2. Since MPP is the rate of change in output
(geometrically slope of TPP curve), the optimum level of nitrogen can
be find out by locating tangency point of price line having slope of 2.90
(Px/Py = 12.75/4.40) and the TPP curve. In figure 1 we can see that
the price line is tangent to TPP curve at 150 kgs of nitrogen use level.
Hence, the optimum level of nitrogen use is 150 kgs/ha. Alternatively
MVP curve can also be used for finding out optimum level of nitrogen
by locating on the MVP curve the point where MVPx = Px. See figure
3, the MVPx = Px at 150 kgs/ha nitrogen use.
Table 2:

Nitrogen Paddy APPx Added Added MPPx MVPx PX/PY

use yield
Y

=
X

yield nitrogen = y/x =MPPx.

kgs/ha kgs/ha  y x Py
(X) (Y)

1 2 3 4 5 6 7 8

0 5873 – – – – –
12.76

=
4.4

= 2.90

20 6192 309.6 319 20 15.95 70.18

40 6474 161.85 282 20 14.10 62.04

60 6719 111.98 245 20 12.25 53.90

[Table Contd.
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Contd. Table]

Nitrogen Paddy APPx Added Added MPPx MVPx PX/PY

use yield
Y

=
X

yield nitrogen = y/x =MPPx.

kgs/ha kgs/ha  y x Py
(X) (Y)

1 2 3 4 5 6 7 8

80 6925 86.56 206 20 10.30 45.32

100 7095 70.95 170 20 8.50 37.40

120 7226 60.22 131 20 6.55 28.82

140 7320 52.29 94 20 4.70 20.68

160 7378 46.11 58 20 2.90 12.76

180 7397 41.09 19 20 0.95 4.18

200 7378 36.89 -19 20 -0.95 -4.18

Fig. 1
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EXERCISE

Given in the following table is the information on average milk production
from crossbred cow at different levels of concentrate fed when dry
fodder and green fodder is being fed ad libatum at liberty
(i)  Draw and label the TPP, APP, MPP curves.
(ii) Findout optimum level of concentrate of the price of milk is Rs. 10/

litre and the concentrate is Rs. 4 per kg

Amount concentrate fed (kg/day) Per day milk production (litres)

0  6.0
 1  12.0
 2  16.0
 3  18.8
 4  21.2
 5  23.2
 6  24.6
 7  25.0

 8  24.5
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5. APPLICATION OF LAW OF EQUI-MARGINAL RETURNS/
OPPORTUNITY COST PRINCIPLE IN RESOURCE ALLOCATION

Farmers can decide the most profitable combination of resources with
the help of law of diminishing returns if he has access to any amount
of required resources. In reality farmers have limited amount of various
resources, such as, labour, capital irrigation facilities etc. Under these
circumstances, the basic objective of the farmer is to get the highest
possible returns from each unit of limited resources. The principle used
for decision of optimum combination of limited resources under these
circumstances is known as law of equi-marginal returns or law of
opportunity cost principle.

This law is very useful in determining the best use of limited
resources. For example, based on this law a farmer may allocate his
limited resources, such as fertilizer, irrigation facilities, bullock or tractor
power, working capital etc. among different enterprises to maximize net
returns from these limited resources.



The Law: The law states that “the return over scarce resource would
be maximum if the returns from an additional rupee invested in alternative
uses are equal”.

Illustration: A farmer has three fields of one hectare each. He
intends to grow paddy P.D. 10 on these fields. The expected response
to fertilizer from each field is given in Table 1. Further suppose he has
200 kilogram of nitrogen to be used as fertilizer. If prices remain at Rs.
8.00 per kg for nitrogen and Rs. 400.00 per quintal for paddy find out
the following:
1. Optimum allocation of available nitrogen among three paddy fields?

2. If price of nitrogen increases to Rs. 10.00 per kg, what amount of
nitrogen would be needed if applied up to the optimum level in all
the three fields?

3. If nitrogen is allocated based on average returns instead of marginal
returns, then find out the decrease in net returns from nitrogen?

Table 1: Yield response of paddy P.D.10 to nitrogen in different fields (qtl./ha)

Dose of nitrogen Field -1 Field-2 Field-3

0 30.0 30.0 40.0

20 40.0 38.5 52.0

40 49.0 46.0 61.5

60 57.0 52.0 69.5

80 63.5 56.0 74.5

100 68.0 58.0 77.5

120 71.0 59.0 79.8

140 72.0 59.4 79.8

160 72.4 58.4 80.2

180 71.6 55.9 78.2

200 65.6 51.4 70.2

Average product per kg of nitrogen (35.6/200) (21.4/200) (30.2/200)
(Total production- Production at zero level/ = 0.178 = 0.107 =0.152
Average return on per rupee of investment 8.90 5.35 7.60
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Solution

1. Optimum allocation of available nitrogen:
a. Calculate marginal physical product and marginal value product

of nitrogen application at its each level of application for different
fields. Calculated marginal physical product and marginal value
product are presented in Table 2.

Table 2. Expected marginal physical products and marginal value products
of paddy R.D. 10 under different fields at various levels of nitrogen
application

Dose of Marginal physical product of Marginal value product of
nitrogen nitrogen application nitrogen application
(20 kg
each)

Field-1 Field-2 Field-3 Field-1 Field-2 Field-3

1. 10.0 8.5 12.0 4000 3400 4800

2. 9.0 7.5 9.5 3600 3000 3800

3. 8.0 6.0 8.0 3200 2400 3200

4. 6.5 4.0 5.0 2600 1600 2000

5. 4.5 2.0 3.0 1800 800 1200

6. 3.0 1.0 1.5 1200 400 600

7. 1.0 0.4 0.8 400 160 320

8. 0.4 1.0 0.4 160 -400 160

9. -0.8 -2.5 -2.0 -320 -1000 -800

10. -6.0 -4.5 -8.0 -2400 -1800 -3200

b. Allocate the each dose of nitrogen application based on law of
equi-marginal returns i.e. where its expected marginal value product
is highest. For example, the first dose of nitrogen would be applied
in Field-3, because of its highest marginal value production, i.e.,
Rs. 4800. If first dose of nitrogen is applied other field than Field-
3, it would yield marginal value product less than Rs. 4800. In
this way all the doses of nitrogen will be allocated to different
fields. The optimum allocation of 200 kg available nitrogen among



three fields, based on law of equi-marginal returns is present in
Table 3.

Table 3: Optimum allocation of 200 kg of available nitrogen among three
paddy fields.

Number Field No. Quantity of paddy obtainable Value of
of dose of in which in quintals paddy
nitrogen applied Field-1 Field-2 Field-3 obtainable
(20 kg (Rs.)
each)

Ist 3 – – 12.0 4800.00

IInd 1 10.0 – – 4000.00

IIIrd 3 – – 9.5 3800.00

IVth 1 9.0 – – 3600.00

Vth 2 – 8.5 – 3400.00

VIth 1 8.0 – – 3200.00

VIIth 3 – – 8.0 3200.00

VIIIth 2 – 7.5 – 3000.00

IXth 1 6.5 – – 2600.00

Xth 2 – –6.0 – 2400.00

Total 33.5 22.0 29.5 3400.00

Optimum allocation of nitrogen: As indicated in Table-3, the
optimum allocation of ten doses of nitrogen (each dose of 20 kg )
would be as follows :

Field-1 : 4 x 20 = 80 kg
Field-2 : 3 x 20 = 60 kg
Field-3 : 3 x 20 = 60 kg
Total : 10 x 20 = 200 kg
Net profit : 34000 – 1600 = Rs. 32,400.00
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The farmer would get a net profit of Rs. 32400.00 through this
optimum allocation of available nitrogen which would be the highest
possible profit as compared to any other alternative allocation.

2. Amount of nitrogen required if price of nitrogen increases to Rs.
10.00 per kg :

Column 5 of table 2 indicates that when 7th dose of nitrogen is
applied in Field-1, the expected marginal value product would be
Rs. 400.00, which is more than the cost of 20 kg of nitrogen, i.e. 20
x 10 = Rs. 200.00. When 8th dose of nitrogen is applied in this
field, the expected marginal value product would be Rs. 160.00 only,
which is less than the cost of additional dose of nitrogen (Rs. 200.00).
Therefore, the optimum level of nitrogen application in Field-1 would
be 140 kg. Similarly, the optimum level of nitrogen application in
Field-2 and Field-3 would be 120 kg and 140 kg, respectively.
Therefore, the requirement of nitrogen based on optimum level of
application in all the three paddy fields would be 140 + 120 + 240
= 400 kg.

3. Decrease in expected net returns if allocation of available nitrogen
is made on the basis of average production :

If allocation of available nitrogen is made on the basis of highest
average product of nitrogen, then all the available nitrogen should be
applied in Field-1. But in this case the total net return obtainable
from 200 kg of nitrogen application would be Rs. 14240 – 1600 =
12640 only, which is Rs. 21360.00 less than the expected net
additional returns when available nitrogen is allocated based on law
of equi-marginal returns.

Problem : Find out, how a farmer should utilize Rs. 5000/- among
dairy, piggery and poultry enterprises to get the maximum possible
net returns, given the following data :



Amount of Additional income from successive Rs. 1000/-
money used  investment in three enterprises

Dairy (Rs) Piggery(Rs) Poultry (Rs)

1000 1400 1600 1500

2000 1350 1500 1400

3000 1275 1250 1200

4000 1175 1100 1050

5000 1050 1000 1000

Total 6250 6450 6150

Also find out the amount of money needed if allocation of funds
is made based on optimum level and reduction in net returns if allocation
of funds is made on average return basis instead of equi-marginal return
method.
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7. DETERMINATION OF LEAST COST COMBINATION OF
INPUTS

After discussing the most elementary problem of determination of
profitable level of single input use, we will now deal with a second class
and problems faced by the farmers/Farm Managers where two resources
are variable is known as resource-resource of factor problem. The problem
concern to determine the most profitable or the least cost combination
of the variable resources to produce a given quantity of output. There
are many instances where a farmer/farm manager faces this type of
problem. For example selecting the appropriate fertilizer mix, best
combination of machine and labour, appropriate concentrate and green
fodder mix etc.



The Resource Substitution Principle

The principle which helps in determining least cost combination of two
variable inputs for producing a given level of out put is known as
‘Resource substitution principle’. The principle states that the most
profitable combination of resources or practices is obtained when the
value of the resource replaced is equal to the value of the resource added.
Let X1 and X2 be the two variable inputs whose least cost combination
we have to find out. The condition arising from substitution principle
assuming X1 as replaced resource and X2 as added resource will be

X1 PX1 = X2 PX2 …(1)





1 1

2 2

X PX
X PX …(2)

Where X1 and X2 are the quantities of replaced and added resources,
respectively and Px1 and Px2 are their respective per unit prices. The left
hand side term in equation (2) in referred as Marginal Rate of Technical
Substitution of resource X2 for resource X1 (MRTSx2 for x1) and the
right hand side term is the inverse price ratio of the two resources. The
condition for optimum resource combination thus is read as the Marginal
rate of technical substitution between two inputs must be equal to their
inverse price ratio.

Graphical Solution

The condition of optimum resource combination may also be presented
graphically as shown below :

Various possible combinations of the two resources viz. X1 and X2
capable of yielding a given level of output are shown through isoquant
(I). The slope of the isoquant is equal to MRTSx2 for x1. In order to
findout least cost combination we have to draw in the diagram, the iso-
cost line whose slope will be equal to the inverse price ratio of the inputs
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Px2/Px1. ISO-cost line can be drawn by taking on x1 axis and Px1 on
x2 axis and joining the two points. Suppose we get C1C1’ by this process
then C1C1 will be iso-cost line. As we know the optimum combination
of two resources is obtained when their Marginal rate of technical
substitution is equal to their inverse price ratio, this implies that the
slope of isoquant (MRTSx2 for x1 ) must be equal to the slope of iso-
cost line (Px2/Px1). To obtaine this situation in the diagram C1 C1 iso-
cost has been shiftted parallel to C2C1 so that it becomes tangent to iso
quant at point E where the slope of the two i.e. iso quant and iso-cost
line is same. Thus at point E the combination of X1 and X2 i.e. ox1 of
x1 and ox2 of x2 gives the least cost combination of the two inputs to
produce the output defined by the isoquant-I.

Illustrative Example

A dairy farmer can feed his crossbred cow the alternative combinations
of berseem (x1) and concentrate (x2) as given in table 1 to produce 2800
litres of milk during a period of 150 days when berseem is available. The
problem is to findout least cost combination of berseem and concentrate
if their respective prices are Rs. 30.0 and Rs. 300.0 per quintal.
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Solution

The first step in solution is to workout the MRTS of berseem for
concentrate (x2/x1). Consider in table 2 feeding of 7000 kgs of
berseem and 750 kgs of concentrate versus 7700 kgs of berseem and
700 kgs of concentrate (row 1 and 2), fifty kgs. of concentrate is being
replaced by 200 kgs to berseem (i.e. x1 = 200 and x2 =50). The
MRTSx1 for x2 therefore is x2/x1 = 50/200 = 0.25. This means that
one kg of berseem is replaced by 0.25 kg of concentrate. Similarly for
other combinations of berseem and concentrates the MRTSx1 for x2
have been worked out and are given in Column 5 of the table 1.
Table 1: Different combinations of berseem and concentrate to produce

2800 litres of milk in 150 days from crossbred cow.

Berseem and Change in Change in MRS of Price Ratio
concentrate quantity of quantity of berseem for PX1 Px2
required to berseem concentrate concentrate = Price of
produce (X1) (X2) (X2/X1) berseem
28000 litres Price of
of milk Conc.

7,000 750 – – –
30

=
300

= 0.1

7,700 700 200 -50 -0.25

7,930 650 230 -50 -0.22

8,180 600 250 -50 -0.20

8,460 550 280 -50 -0.18

8,795 500 335 -50 -0.15

9,215 450 420 -50 -0.12

9,715 400 500 -50 -0.10

10,340 350 625 -50 -0.08

11,055 300 715 -50 -0.07

11,890 250 835 -50 -0.06

12,890 200 1000 -50 -0.05
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In second step we have to know the berseem and concentrate price
ratio (Px1/Px2). According to their given prices Px1/Px2 = 30/300 =
0.10. Perusal of column 5 in table reveals that the combination of 9715
kgs of berseem and 400 kgs of concentrate is the least cost combination
where MRTSx1 for x2 (0.10) is equal to Px2/Px1 (0.10).
Table 2: Various combinations of nitrogen and phosphorus capable of

yielding 40 quintal of whet per hectare.

Nitrogen Phosphorus X1 X2 X1 Px2
kg/ha X1 kgs/ha X2 X2 Px1

0 20.0 – – –

80 22.5 -10 2.5 4

70 27.0 -10 4.5 2.22
17.00

12.75
 =1.333

60 33.0 6.0 1.67

50 40.5 -10 7.5 1.33

40 50.5 -10 10.0 0.95

30 65.2 -10 14.7 0.68

20 81.2 -10 16.0 0.625

Graphical solution

Graphical solution of the problem has been foundout where isoquant
for 2800 litres of milk has been plotted considering figures in column
1 and 2 of table 1 and the iso-cost lines with the slope Px1/Px2 = 30/
300. The isoquant and isocost lines are tangent at X1 = 9715 kgs and
X2 = 400 kgs.

Note: The substitution principle is applicable only when the two
resources have diminishing marginal rate of substitution. In case of
constant rate of substitution between the resources only one of the
resource is used optimally.
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EXERCISE

Given in the table 2 below are the various combinations of nitrogen and
phosphorus which yields 40 quintal of wheat per hectare. If per kilogram
of nitrogen and phosphorus costs at Rs. 12.75 and 17.00 respectively.
I. Findout optimum (least cost) combination of the two nutrients using

algebraic method.

II. Draw isoquant and iso-cost line and findout optimum combination
of the two nutrients graphically.
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8. SELECTION OF MOST PROFITABLE ENTERPRISE
COMBINATION

We are now concerned with third general decision problem with respect
of resource use where farmer/Farm Manager is facing the problem of
optimum combination of products using common farm resources. The
problem is referred as the problem of product-product relationship. For
instance a farmer may have to decide about growing some combination
of different varieties of a dominant crop, a combination of two different
crops in the same season, a combination of crops and livestock unit, etc.
The problem being faced here is of determining best combination (yielding
highest profit) of the products for a given outlay of resources or the best
use of resources for a given combination of products.

Enterprise Relationships

Understanding of enterprise relationships is essential for the selection of
optimum combination of enterprises. There are 3 basic relationships
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between enterprises in this context viz, competitive, complementary and
supplementary. When increase in one enterprise requires the decrease in
the other enterprise, they are called competitive enterprises. For example
paddy and maize crop compete for land and other resources in Kharif
season. Complementary enterprises are defined as the enterprises when
withdrawn of resources from one used in another increases the production
of both. Example sunhemp (green manure) and wheat crop. The
supplementary enterprises are those when increase or decrease in production
of one enterprise do not effect the production of other. Example, crop and
livestock enterprises in the context of surplus farm family labour.

Most profitable combination of two competitive enterprises

The most profitable combination of two competitive enterprises is
obtained by applying ‘Product Substitution Principle”. The principle
states that the optimum combination of the two products will be obtained
when the decrease in revenue due to decrease in one enterprise is equal
to the increase in revenue due to increase in the other enterprise. In
algebraic form this means
Y1; Py1 = Y2 ; Py2 ...(i)
Where Y1 and Y2 refer the change in the two enterprises and Py1

and Py2 are their respective prices.
This condition can also be written as :





21

2 1

PyY
Y Py ...(ii)

Where left hand side term is called Marginal rate of product
transformation of Y2 for Y1 (MRPTY2 for y1 ) and right hand side term
is the product price ratio. Hence, the principle of product substitution
can also be spelledout as – the optimum combination of two competitive
enterprises will be obtained when their Marginal rate of transformation



will be equal to their inverse price ratio. The condition of optimum
enterprise combination is shown graphically in Figure-1.

The production possibility curve (or Product transformation curve)
between Y1 and Y2 products is shown as PP’ which indicates the various
combinations of the two products which can be produced from given
amount of resource. Its slope Y1/Y2 is nothing but MRPTy2 for y1.II
is the iso-revenue line which defines various combinations of Y1 and Y2
that are capable of yielding a given amount of revenue. Its slope is Py2/
Py1 i.e. the price ratio of the two products. Thus, the optimum
combination of Y1 and Y2 products is obtained at the tangency tangency
point of production possibility Curve (PP’) and iso-revenue line )II) i.e.
point E. The optimum combination of Y1 and Y2 is oy1 of Y1 and oy2
of Y2.

Illustrative Example

Suppose a farmer is having 200 kgs of nitrogen and is to be applied in
high yielding paddy and maize crops. The nitrogen response of the two
crops is given in table 1. Findout optimum combination of paddy and
maize if their respective prices are Rs. 400.00 and Rs. 600.00 per
quintal.
Table 1. Nitrogen response of High yielding Paddy and Hybrid (Maize)

Nitrogen kgs/ha 0 20 40 60 80 100 120 140 160 180 200

Paddy yield atl./ha 58 62 65 67 69 71 72 73 73.5 74 74.5

Maize yield qtl./ha. 23 30 37 43 49 53 57 61 64 66 68

Solution

Step 1: Construction of production possibility schedule. To construct
production possibility schedule between paddy (Y1) and maize (Y2) for
200 kgs of nitrogen first allocate total amount of fertilizer between the
two crops as given in table 2 column 1 and 2. Then write the
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corresponding yield in columns 3 and 4 from table 1. Column 3 and
4 constitute the production possibility schedule. All possible combinations
of Y1 and Y2 in the production possibility schedule are possible from
the given amount of nitrogen i.e. 200 kgs allocated as per columns 1 and
2.
Step 2: Compute marginal rate of product transformation of Y1 for Y2
(Y2/Y1). Consider first two rows in table 2, increase in production of
paddy from 58 kg to 62 kg (Y1 =4) decreases the production of maize
from 68 kg to 66 kg (Y2 = -2) which gives MRPSy=1 for y2 (Y2/Y1)
= 0.5 between these product combinations and is written in column 7
in row two. Similarly other figures in column 7 have been workedout.
Step 3: Compute product price ratio (Py1 /Py2 = 400/600) = 0.66
Step 4: Look for the product combination in table 2 which satisfy the
condition for optimum product combination i.e. MRPsy1 for y2 = Py1/
Py2. This is in third row i.e. at 65 quintals of paddy and 64 quintal of
maize production. Thus this is the optimum combination of two
products.

Graphic Solution

Graphical solution of the problem is depicted in figure 1 where PP’ is
the production possibility curve between paddy and maize for 200 kgs
of nitrogen. IR-5 is the relevant iso-revenue line (above Fig. in page no.
54) having slope Py1/Py2 = 0.66 which is tangent to the production
possibility curve at point E giving optimum combination of paddy and
maize at 65 quintals and 64 quintals production level, respectively.

Exercise

Table 3 contains the information on the various combinations of wheat
and pea which can be grown on a 1 ha. farm if all the available resources
are used on these two crops. Farmer want to know the optimum
combination of the two crops if the selling price of wheat is Rs. 600 per



quintal and that of pea is 900 per quintal. Solve the problem algebraically
as well as graphically.
Table 3: Various possible combinations of wheat and pea that can be

taken with given farm resources on a 2 ha. Form

Production of wheat (qtls.) Production of Pea (qtls.)

70 0

65 15

60 22.5

55 28.5

50 34

45 38

40 42.5

35 45

30 47.5

25 51

20 52.5

15 56

10 57.5

5 58.5

0 60

8. APPLICATION OF PRINCIPLE OF FIXED AND VARIABLE
COSTS IN FARM PRODUCTION DECISIONS

The Concepts

The total costs which a farmer incurs on his farm may be categorized
into two groups :
1. Fixed costs : Fixed costs represent farming expenses of an overhead

nature which do not vary with output. These expenses are even and
constant during the production period regardless of the level of
production. Such expenses during a period of one year on an average
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Indian farm includes following :

i. Land rent, revenue and land development tax.
ii. Interest on capital invested on farm in the form of farm buildings,

machinery, equipment and livestock, etc.
iii. That part of depreciation of assets which increases with passes of

time on long lived farm assets.
iv. Wages of permanent labourers.

v. Imputed value of family labour used on farm.

vi. Feeding and maintenance charges of working animals kept at the
farm.

vii. Irrigation charges in case of canal irrigation.

viii. Miscellaneous such as fixed electric charges, etc.

2. Variable costs : Variable costs are those which vary with the level of
production. Variable costs are, therefore, a function of output in the
production period and depend on the quantity of output produced.
They do not occur if nothing is produced. These include the following
costs under average farm condition.

i. Wages of casual labourers.
ii. Cost of mono-period/resources, such as seed, fertilizer,

concentration etc.
iii. Expenses on hired machinery and other hired services.
iv. That part of depreciation of long lived assets which occur due to

its use.
v. Small repair costs,
vi. Interest on working capital.
vii. Cost of Fuel, lubricants etc.



Total production cost (TC) = Total fixed cost(TFC) + Total variable
        costs (TVC)

Total revenue = Total money value of main and by product.
Net revenue = Total revenue – Total cost
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9. APPLICATION OF THE FIXED AND VARIABLE COST
PRINCIPLE

The costs relevant for a particular decision depend upon the nature of
the decision under consideration.

(i) Maximization of net revenue

In order to maximize net revenue, variable costs are the relevant costs to
be considered. In this context, profit rules for decisions in the long –run
and short-run planning period can be described as under :

In the short run , gross return must cover the variable costs. The
maximum net revenue is obtained where marginal cost (MC) equals the
price of the product (MR). If GR < TC but are still larger than the
variable costs, guiding principle should be to keep increasing production
as long as added returns (MR) are greater than MC. In the short-run,
MC=MR point may be at a level of input use which may involve a loss
instead of profit. Yet, at this point loss will be minimized. In such a



situation, objective should be to minimize losses in the short-run. This
situation of operating the farms when price or MR is greater than
average variable cost but less than average total costs is common in
agriculture.

In the long-run, gross return should be more than variable plus
fixed costs (total costs). For taking production decisions in such a situation
one should go on using resources as long as the added returns remain
greater than added cost instead of minimizing the losses.

Unit costs : Unit costs are more important w.r.t. farm decisions as
compared to total costs. Unit costs derived from total costs are of following
four types :
(1) Average Total Cost (ATC) = TC/Y

(2) Average Variable Cost (AVC) = TVC/Y

(3) Average Fixed Cost (AFC) = TFC/Y

(4) Marginal cost (MC) : It refers to the additional cost of producing an
addition unit of output MC = TC/Y.

ATC is more important in determining the profitability of any
enterprise, because if we want to get profit from any enterprise then
ultimately its output price must be more than ATC. Whereas for
determining the optimum level of production, MC is more important.

In short-run, maximum profitable level of production will be at that
point where its MC = output price and marginal cost is rising. But in
long-run period, profit will be maximum when MC = output price =
ATC. At this level of optimum output, its ATC will be at its minimum
level.

Illustrative example : Estimates of fixed costs, variable costs and
returns under three conditions on a farms are given below in a table 1.
Three conditions are :
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i. No application of fertilizer (ii) 25 kg/ha application of nitrogen and
(iii) 50 kg/ha application of nitrogen.Based on the given data find
the followings answers : (a) Whether the farmer should continue his
farming or stop it ? (b) Whether he should apply 25 kg/ha nitrogen
or 50 kg/ha ?

Table 1: Relationship of fixed and variable costs on a farm with maximum
profit or minimum loss.

Particulars          Amount of costs and returns

No application When 25 kg/ha When 50 kgs/ha
Of nitrogen nitrogen is applied nitrogen is

applied

Fixed costs :
1. Land revenue 180 180 180

2. Depreciation and 460 460 460
repair cost of
building,
machinery and
equipment

3. Int. on capital 320 320 620
invested in
building,
machinery,
equipment etc.

4. Feeding and 4700 4700 4700
maintenance
charges of
bullocks kept
on farm.

5. Wages of 4800 4800 4800
permanent
labour

Total Fixed Costs 10460 10460 10460

[Table Contd.



Contd. Table]

Particulars          Amount of costs and returns

No application When 25 kg/ha When 50 kgs/ha
Of nitrogen nitrogen is applied nitrogen is

applied

Variable Costs :
1. Casual labour 2000 2400 2600

2. Seed 1500 1500 1500

3. Fertilizer – 1200 2400

4. Chemicals – 200 400
(Plant Protection)

5. Irrigation charges 360 360 360

6. Other expenses 100 200 240

Total Variable Costs 3960 5860 7500

Total costs 14420 16320 17960

Gross return 19610 27660 27910

Net return 5190 11340 10650

MC – 1900 3540

MR – 8050 250

Solution

(a) It is desirable to continue his farming, because Total returns are more
than total costs. (GR > TC)

(b) He should apply only 25 kg/ha of nitrogen, because in this case MR
> MC but in case of 50 kg/ha of nitrogen application MC > MR.
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Exercises
Table 2: Cost of cultivation of Maize at its different levels of fertilizer

application (Rs.)

Amount of Quantity of Total fixed Total variable Total costs
nitrogen output cost Rs/ha cost* Rs/ha. Rs/ha.
kg/ha Kg/ha Y AFC

0 1044 1000 400 1400

20 1265 1000 564 1564

40 1377 1000 728 1728

60 1478 1000 892 1892

80 1569 1000 1056 2056

100 1651 1000 1220 2220

120 1723 1000 1384 2384

140 1783 1000 1548 2548

160 1829 1000 1712 2712

180 1859 1000 1876 2876

200 1869 1000 2040 3040
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10. PREPARATION OF FARM PLAN AND BUDGET

A farm plan is a programme of the total farm activity of a farmer drawn
up in advance. A farm plan should show the crops to be grown, the
practices to be followed in their production, the combinations of other
enterprises, use of labour, the investments to be made in equipment and
buildings and other details.

The expression of such a farm plan in monetary terms by estimation
of receipts, expenses, and net income is called budgeting. In other words,
farm budgeting is a process of estimating costs, returns and net profit
of a farm or a particular enterprise.

There are two methods of farm budgeting:
(a) partial farm budgeting; and (b) complete farm budgeting.

A. Partial Farm budgeting

Partial farm budget is an important tool to make choice between two
alternatives activities. It refers to estimating the outcome or returns for
a part of farm business, i.e. one or a few activities.
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Partial farm budgets are commonly used to estimate the effects or
outcomes of two types of crops, livestock, implements, crop production
techniques, draft power etc. It works as a method of selecting best
alternative between the two alternatives. It also provides a method for
deciding how far expenses and yields should be increased of a particular
enterprise.

Preparation of partial budget

For preparation of partial budget, first of all, all the costs and returns
affected by the proposed change are divided into two parts, (i) increase
in cost and decrease in returns and (2) decrease in costs and increase in
returns. Then a table is prepared where in, increase in cost and decrease
in returns are put on the left side under the head of debit and decrease
in costs and increase in returns are put on the right side of the table
under credit. Then total of all the items on the debit and credit side is
obtained. The difference between total credit and total debit values
indicates net change in income due to proposed change. If the change
in income is positive, the proposed change is worthwhile.

Illustration

Sugarcane planting with manual labour may become a problem in view
of the increasing shortage of labour at the time of planting. A new
machine,”Sugarcane Planter” has been developed. The machine can be
mounted on the hydraulic lift of a 35 H.P. tractor and is easy to operate.
Partial budget can be set up to work out the economics resulting from
the introduction of this machine.

Decision

The analysis shows that the cost of sugarcane planting can be decreased
by Rs. 246.00 per ha. By planting with sugarcane planter rather than
by manual labour.



Table 1: Partial Budget
Adjustment: Economics of one hectare of sugarcane planting by sugarcane
Planter v/s manual labour.

Debit  Credit

a. Increase in cost per hectare : a. Decrease in costs per hectare

1. Depreciation on planter for
6hours @ 14/hr. Rs.84.00 1. Manual labou 240 hours @

Rs. 7/- per hour. Rs. 1680/-

2. Interest for 6 hours Rs. 150.00
@ 15% (Rs. 25/hr.)

3. Tractor (35 HP) Rs. 1200.00
Operational cost for
6 hours
@ Rs. 200 per hour.

b. Decrease in returns : Nil b. Increase in returns : Nil

A. Total increased costs Rs. 1434.00 B. Total reduced costs and
and reduced returns increased returns Rs.1680/-

Net change in income (gain) :B – A = Rs. 246.00

Problem

A. farmer want to select from two alternatives of weed control in Paddy
HYV (I), i.e., manual weeding and application of Butachlore @ 1.5 kg
ai/ha (PE). Advise the farmer in selecting the best alternative and also
make clear your assumptions with respect to requirement of labour,
wages, price of butachlore, rent of spray machine, manpower required
and changes in yield, if any etc.

B. Complete farm Plan and budget

Complete farm plan refer to making out a plan for complete re-
organization and operation of the farm business during next year or in
the long-run; and estimation of returns and costs for the whole farm
business is known as ‘complete budgeting’. Farm planning is physical
aspect and budgeting is economic aspect of the farm plan.
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Steps in Farm Planning and Budgeting

The following steps are commonly followed in developing an optimum
farm plan with the help of budgeting technique:

1. Appraisal of resources

A. Prepare farm map showing important features and major use of land
viz.; grade, topography and soil characteristics of crop land; crop
information – acreage, yields and costs of existing cropping pattern.

B. Information about availability of family permanent and casual labour.

C. Information regarding farm buildings, machinery and equipment,
livestock, inventory of supplies and cash position.

D. Information regarding managerial capacity of the farmer.

2. Possible activities on the farm

Prepare a list of activities already being undertaken on the farm. Crops
with different varieties and with local and improved practices should be
treated as separate activities. Also include new activities which can be
introduced on the farm, such as, High Yielding Varieties with improved
practices, new enterprises/crops etc.

3. Comparative economics of all possible activities

This includes estimation of cost of production and returns from per
unit activity. The cost of production should be estimated according to
important cost heads, such as, human labour, bullock labour, machine
power etc.

4. Resource constraints

The important resource constraints on a farm may include:



A. Land constraints: It includes irrigated area; un-irrigated area, upland,
low-land, land availability in different seasons etc.

B. Labour constraints: It includes availability of labour (family and hired)
during different months, peak periods etc.

C. Capital constraints: It includes own cash and availability of loan from
different sources.

D. Management constraint: It includes managerial capability, particularly,
with respect to undertaking new crops/enterprises.

5. Pre-determined activities

It includes activities which are compulsorily taken up on the farm for
family and livestock consumption with out considering their profitability.

6. Specification of technical coefficients of various activities

It includes specification of resource requirements per unit activity,
particularly with respect to various resource constraints.

7. Preparation of farm plan and budget

Alternative farm plan may be prepared through trial and error method.
In this method, first of all predetermined activities are taken and the
resources required for them deducted from the total supply of resources.
After that the most profitable activity is taken up, its maximum level is
determined considering balance of all the resources. The resources required
for its maximum possible level are then deducted from the available
supply of resources to find out the new balance of resource supplies.
Based on profitability, other activities are considered one by one till
resources are available. When it becomes impossible to take further any
activity, then our plan becomes the final plan.

The estimated costs of production, returns and profits are calculated
for various activities, separately as well as for the farm as a whole, to
prepare the budget for the prepared farm plan.
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Illustration: Step by step illustration of preparation of complete
farm plan and budget for a model farm follows:

1. Appraisal of resources

A. Land: Farmer’s name Shri Kripal Singh, Village-Lalpur, Block-
Rudrapur, Distt. U.S. Nagar (U.P.).

Total land : 3.0 ha
Irrigated land : 1.5 ha
Type of soil : Clay loam
Source of Irrigation : Tubewell.

Existing cropping pattern:
Paddy - 1.5 ha
Maize - 0.3 ha
Jowar fodder -0.2 ha
Lahi -0.5 ha
Wheat -1.4 ha
Barseem -0.1 ha

B. Labour: There is no problem with respect to labour.

C. Capital: The farmer has own cash of Rs. 14,000.00, one iron plough,
one chaffcutter, 3 spades, 4 sickles, one pair of bullocks, one buffalo



and one buffalo calves, one pacca house with with small cattle-shed.
He is able to take loan upto Rs. 15,000.00 in a year.

D. Management: The farmer has average managerial capacity.

The list of possible activities on the farm is as follows:
i. Paddy local (irrigated)
ii. Paddy HYV (irrigated)
iii. Paddy HYV (Unirrigated)
iv. Maize, Ganga-5
v. Wheat, UP 2329 (Irrigated)
vi. Wheat, PBW-175 (Rainfed)
vii. Lahi
viii. Jower
ix. Barseem
x. Sugarcane (Irrigated) – Planted
Ratoon
xi. Arhar
xii. Urd.

3. Comparative economics of all possible activities

Comparative economics of various possible activities must be worked
out.

4. Resource Constraints

Important resource constraints on the farm are:
Kharif Irrigated Land : 1.5 ha.
Kharif un-irrigated Land : 0.5 ha.
Rabi Irrigated Land : 1.5 ha.
Rabi un-Irigated Land : 0.5 ha.
Own cash : Rs. 14,000.00
Availability of funds on loan : Rs. 15,000.00
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5. Pre-determined activities

Following are the predetermined activities which former events to take
without considering their possibility.

Jowar fodder 02 ha.
Barseem 0.1 ha.

6. Specification of technical coefficients of various activities

Per hectare requirement of various constraint resources by all possible
activities has been worked out and presented in Table 2. (Landscape-2)

7. Preparation of Farm Plan and budget

To prepare the farm plan, as a first step, the predetermined activities,
i.e., Jowar fodder (0.2 ha) and barseem (0.1 ha), has been considered.
The resources required by these activities have been deducted from total
supply of various resources. Considering balance of resource supplies and
profitability of other activities, first of all, Arhar has been considered for
inclusion in the farm plan being most profitable activity.  Then again
new balance of resource has been worked out and the next most profitable
activity, i.e., wheat HYV (I) has been included in the plan. Similarly, in
turn, Paddy HYV (I) and Lahi have been considered for inclusion in
the farm plan. With these activities almost all the resources become
extinct. Therefore, this plan becomes the final plan.

For the preparation of budget of the farm plan, the estimates of
costs, gross returns and profits are to obtained for the different levels of
included activities separately as well as for the whole farm plan. The
results are presented in Table 4.



8. Preparation of farm plan

Resources      Land in hectare  Cash (Rs.)
Activities Own Loan


1. Supply level 1.5 0.5 1.5 0.5 14000 15000
2. Resources utilized

by pre–determined
activities:
Jowar fodder – 0.2 – – 398 –
Balance 1.5 0.3 1.5 0.5 13602 –
Barseem – – 0.1 – 354 –
Balance 1.5 0.3 1.4 0.5 13248 –

3. Other activities &
resource use
Arhar – – 0.3 648 –
Balance 1.5 1.4 0.2 12600 –
Wheat HYV(I) – 1.4 – 9506 –
Balance 1.5 – 0.2 3094 –
Paddy HYV (I) – – – 9900 6806
Balance – – 0.2 – 8194
Lahi – – 0.2 446 7252
Balance – – – – 942

Table 4: Farm plan & its budget.

Activities Area in ha. Cost of Gross Net
production returns Profit
(Rs.) (Rs.) (Rs.)

Jowar fodder 0.2 612.30 2400.00 1787.20
Arhar 0.3 1083.30 12150.00 11066.70
Paddy HYV(I) 1.5 13287.00 32130.00 18843.00
Wheat HYV(I) 1.4 11573.80 35000.00 23426.20
Lahi 0.2 640.80 2910.00 2269.20
Barseem 0.1 517.50 1282.50 765.00
Total 3.7 27715.20 85872.50 58157.30
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Problem

Take a farmer and at least six possible activities and two pre-determined
activities and prepare the complete farm plan and budget for the farmer?
Make your assumption clear with respect to various things? These
assumptions should be close to real situation.

10.Computation of cost and returns from farm enterprises:

Production process uses various inputs, services and facilities for
production. Therefore, for the computation of production cost, costs of
various inputs, services and facilities should be included in it and its
important heads should be shown, separately. Generally, in our country,
the following cost concepts are being used :

These concepts are based on latest methodology adopted by the
CACP (Commission for Agricultural Costs and Prices) :

Cost A1 : It includes all actual expenses in cash and kind incurred
in production by the farmerr. In general it includes following :
1. Wages cost of paid labourers.

2. Expenses on hired bullock labour.

3. Estimated value of own bullock labour.

4. Cost of seed (both farm produced or purchased)

5. Cost of chemicals used for plant protection.

6. Cost of farm produced or purchased FYM.

7. Cost of Fertilizers.

8. Irrigation charges.

9. Interest charges.

10. Interest on own working capital (half period)

11. Depreciation on farm machinery, implements, equipments, farm
building and other permanent assets.



12. Land revenue, land development tax and other tax.

13. Any other expenses, if any.

Cost. A2 : For tenant farmer.
Cost A1 + rent paid for leased in land.

Cost B1 : Cost A1 + interest on value of owned capital.
   Assets (excluding land)

Cost B2 : Cost B2 + rental value of owned land (net of land revenue)
and rent paid for leased in land.

Cost C1 : Cost B1 + imputed value of family labour.
Cost C2 : Cost B2 + imputed value of family labour.
Cost C2* : Cost C2 estimated by taking into account statutory

minimum or actual wage whichever is higher.
Cost C3 : Cost C2* + 10% of cost C2* on account of managerial

functions performed by farmer.

Allocation of joint costs among various enterprises

On each farm there are some common facilities which are used by
various enterprises. Cost of these facilities are know as joint costs. The
allocation of these joint costs among various enterprises is done through
following wages (methods) :
1. Depreciation :

2. Farm building : If farm building is used by a specific enterprise then
total depreciation of farm building may be included in production
cost of that enterprise. In case of general uses of farm building, its
depreciation should be distribution among various enterprises in the
ratio of their gross returns.

3. Farm machinery, implements & equipments : In case of tractor and
tractor driven machinery, its depreciation should be distribution
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according to ratio of number of tractor hours used in different
enterprises, in case of bullock driven implement according to ratio of
number of bullock power used in hours or days. In case of other
implements and equipments their depreciation may be distributed
according to the proportion of use of manual power in different
enterprises.

4. Irrigation facilities : Its depreciation should be distributed among
irrigated crops in proportion to number of irrigation hours/ days
used by these crops.

2. Land rent and revenue and interest on own fixed capital :
(a) In case of rented in land – its rent should be distributed according

to land area under these crops from leased in land.
(b) In case of own land its rent and revenue should be allocated among

crop taken in own land according to their area.
(c) The allocation of interest amount computed on own fixed capital

may be done in proportion to their gross returnsreceived from
different crops.

3. Allocation of joint costs in case of mixed crops : Allocation of joint
costs should be made according to area under particular crop and
use of seed rates. For example, recommended seed rate for wheat is
100 kg/ha and in 1 hectare area mixed crop of wheat and mustard
has been taken. If and 80 kg seed of wheat has been applied, therefore
area under wheat will be equal to 1 x 80/100 = 0.8 ha. And rest
area, i.e., 0.20 ha. Under mustard. If their joint cost is Rs. 4000, it
will be allocated as Rs. 4000 x 0.80 = Rs. 3200. To wheat and 4000
x 0.2 = Rs. 800 to mustard.

4. Allocation of joint costs between main product & by-product : It
should be distributed accordingly to their contribution in gross
income. For example, if gross income from wheat and straw are Rs.
12000/- and Rs. 3000/- per ha respectively, and if total cost of
production is Rs. 5000/- then it should be distributed as 5000 x
12000/15000 =Rs. 4000 for wheat and 5000 x 3000/15000 = 1000
for straw.



5. Allocation of joint feeding cost among different type of animals : It
should be dist. Accordingly to standard animal units.
Standard animal units are calculated as follows :
a. Bullock, cow & buffaloes above 2 years age = 1 unit
b. Young animals of 1-2 years age = .5 unit
c. Animals below 1 year age = 0..25 unit

Ex. Hypothetical information w.r.t. production cost of HYV of
wheat for one hectare area is given below. Based on these information
calculate the different type of costs.
1. Wages of hired labourers for 20 days 1000

@ Rs. 50.00/-/day/man.

2. Hiring charges of bullocks, machinery  300
and implements.

3. Imputed value of own bullock; 25 1500
days @ Rs. 60 per day.

4. Cost of farm produced seed; 100 kg 1000
@ Rs. 10/ per kg.

5. Cost of farm produced FYM; 10 carts 1000
@ Rs. 100 per cart.

6. Cost of chemicals used for plant protection.  200
7. Cost of fertilizers

Urea 50 kg @ 8/ kg.  400
NPK 25 kg @ Rs. 12/kg. 300

8. Depreciation on farm machinery,  50
implements, building & other fixed assets

9. Irrigation charges  150
10. Land revenue, land development and other  25

taxes Rs/ha.
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11. Interest paid on crop loan –
12. Interest on own working capital for half period

i.e. 3 months @ 15% 5850 x 15/100 = 219.375
13. Other misc. expenses, if any.  -
14. Imputed rent for own land 5000

(For 6 months @ Rs. 5000/ha.)
15. Imputed interest on own capital excluding

own land; total fixed capital Rs. 15980
and rate of interest may be 12%. Out of this
total interest amount its share for wheat will
according to its share in gross return. Assuming
its share as 8.25%.
* this interest for wheat = Intt. X 8.25/100

16. Imputed value of family labour for 65 days @ Rs. 50 per day per
man.

17. Minimum wage fixed according to law is Rs. 48 per day.
18. Review and discussion of some Important Case Studies on

Economics and Management of Natural Resources : Review of case
studies is an important method of acquiring knowledge on economics
and management aspects of different natural resources. They also
provide base for preparation and evaluation of natural resources
projects. Therefore, students will make review on case studies on
various natural resources like land, water, fisheries, forests, air etc.
and discussion in the class. Here are two case studies, presented with
the view to guide the students to proceed for the task.



CHAPTER

11
CASE STUDY

11. CASE STUDY

11.1.Case Study 1

ECONOMICS OF RESIN PRODUCTION IN
HIMACHAL PRADESH*

Himanchal Pradesh is situated in the North-Western part of India,
comprising of lofty mountains such as Shivalik hills, Dhauladhar range
and Upper Himalyan ranges and river valleys of Chenab, Ravi, Beas,
Sutlaj and tributaries to Yamuna. Area under forests in Himachal Pradesh
is reported at 21.32 lac hectares which is 38.3 per cent of the total
geographical area of the state. Over 93 per cent of the forests are owned
by the State government. Of the total revenue of the state 9 per cent
is from forestry by sector in which major forest products constitute 86
per cent, miner forest products 12 per cent and 2 per cent cames from
miscellaneous resources. Among miner forest products resin accounts for
about 90 per cent. Resin industry in the country has developed
enormously in U.P., J & K and H.P. since its inception in 1890. Recently
a new method of rasin tapping called Rill method has been developed.
The study aims to estimate cost of production of rasin by this method.
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Area of study

Himachal Pradesh State Forest Corporation has divided the forests into
North-Zone and South Zone from view point of management consisting
respectively 8 and 5 divisions. For this study Dharamsala division from
North zone and Solan division from South zone were selected based on
the maximum production of rasin. Then one unit from each division
viz., Mallan Unit from Dharmsala division and Solan unit from Solan
division were purposively selected as they adopted the Rill Method
earlier in time.

*Unpublished Master’s thesis, Department of Agricultural Economics,
G.B. Pant University of Agriculture and Technology, Pantnagar -263145,
U.P. India (1992).

Data and Analysis

The required data on various aspects of rasin production were collected
from the office of the Himachal Pradesh State Forest Corporation. The
cost accounting method had been used to estimate the cost of rasin
production by considering the following components; crop setting,
collection of resin, commission of the mate, carriage, depreciation of
equipments, packing and sealing, storage, supervision, royalty and
insurance.

Cost of Resin Production

Total cost of resin production has been worked out on per section (i.e.,
per 1000 blazes) and on per quintal basis which is presented in table
1 and table 2 respectively. Table 1 reveals that the cost of resin production
per section is higher (Rs. 48642.75) in Mallan unit than in Solan being
Rs. 43, 459.38. The higher cost in Mallan unit may be attributed to
substantially higher cost of resin collection, packing and sealing on account
of higher production i.e. 50.65 quintals as compared to 41.08 quintals
in Solan unit. Resin collection, packing and sealing and royalty are the
major components of the cost comprising about 75 per cent of the total
cost of resin production. **
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Returns From Resin Production

The yield and return from resin production are given in table 3. The
total yield of resin has been estimated for Mallan and Solan units as
614.52 and 314.28 quintals respectively. The yield per section has been
50.65 quintals and 41.08 quintal respectively. Owing to higher yield,
the gross returns as well as net returns from resin production are found
higher in Mallan unit being Rs. 19,732.92 per section and Rs. 389.61
per quintal as compared to Rs. 12001.80 per section and Rs. 292.15 per
quintal in Solan unit. The net return per rupee spent on production of
resin is Rs. 0.41 for Mallan unit and Rs. 0.28 Solan unit. Results thin
reveals more efficient production Management in Mallan unit as
compared to Solan unit.

Potential of Resin Production in Dharamsala and
Solan Divisions

Because of paucity of required data, the potential of resin production
could not be workedout for the state as a whole. The potential resin
production in the two divisions was estimated by calculating the weighted
average yield of resin per section of the Mallan and Solan units for three
years and multiplying by the maximum number of blazes in each division
observed during the last 10 years. Existing and potential resin yield in
the two divisions are given in table 4.
Table 2 : Cost per quintal of resin production (Rs.)

S.No. Items of cost Mallan unit Solan unit
Cost/quintal of Cost/quintal

resin (Rs.) of resin (Rs.)

1 Crop setting 12.83 15.76

2 Resin collection 352.58 305.00

3 Mate Commission* – 15.00

[Table Contd.



Contd. Table]

S.No. Items of cost Mallan unit Solan unit
Cost/quintal of Cost/quintal

resin (Rs.) of resin (Rs.)

4 Carriage from forest to 15.93 24.48
road side depot

5 Depreciation of tools 30.53 49.20

6 Packing a sealing 145.24 139.73

7 Storage 1.95 3.82

8 Supervision 45.51 65.95

9 Royalty 334.66 412.59

10 Insurance 21.16 26.32

Total (Rs.) 960.39 1057.8

*In Mallan Unit the tapping is done by the forest Corporation own labour,
hence no mate commission.

Table 3 : Returns from Resin Production (Rs.)

Sl.No. Particulars Mallan unit Solan unit

1. Total quantity of resin collected (qtls.) 614.52 314.28

2. Number of (Sections/blazes) 12.13 7.65

3. Yield per section (qtl.1000 blazes) 50.65 41.08

4. Price of resin (Rs.qtl.) 1350.00 1350.00

5. Gross Returns from resin production (Rs.) 8,29,602.00 4,24,278.00

6. Gross returns/section (Rs.) 68,375.67 55,461.18

7. Total cost of resin production/section (Rs.) 48,642.75 43,459.38

8. Total cost of resin production/qtl.(Rs.) 960.39 1,057.85

9. Net Profit (Rs.)

(a) Per Section 19,732.92 12,001.81

(b) Per quintal  389.61 292.15

Per rupee spent  0.41 0.28
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It is found that the resin yield could be increased by 27.57 and
12.63 per cent over existing yield of resin in Dharmasala and Solan
division of Himachal Pradesh.

Conclusion

The results of the study reveal that the resin collection; packing and
sealing and royalty are the major items of cost which account for 75 to
80 per cent of the cost of resin production. The net profit of 41 per cent
in Mallan unit and 28 per cent in Solan unit indicates economic feasibility
of investment in resin production. Further, there exists scope to increase
the returns from resin production by improving the Management
particularly in Solan unit. Scope to increase the resin production over
existing level is also revealed from the results of the study.
Table 4 : Potential of Resin Production In Dharamsala and Solan Divisions

(quintals)

Sl. Particulars Dharamsala Solan
No. Division Division

1. Existing number of blazes tapped in 1991-92 1,92,471 2,42,327

2. Maximum number of blazes to be tapped 2,30,467 2,56,327

3. Existing yield of resin per section  43.00 37.52
(1000,blazes)

4. Weighted average yield of resin per  46.286 39.951
section (qtls.)*

5. Existing total yield of resin (qtls.) 8,362.25 9,092.11

6. Potential yield of resin(qtls.) 10,667.40 10,240.52

7. Percentage increase in yield of resin 27.57 12.63
(Potential) over existing



11.2 CASE STUDY –2

BENEFIT – COST ANALYSIS OF A SOCIAL FORESTRY PROJECT:
A CASE STUDY

B.K. Patnaik
The main thrust of the on-going social forestry works in Orissa is on
extensive tree plantation with active involvement of the rural masses.
Here is a case study of the Orissa social Forestry Project. The author
makes an attempt to work out a benefit cost analysis of the Project for
the first phase period. On that basis, he evaluates the investment in the
social forestry project.

Investment in a project is supposed to change the status and quo
and the products originating due to this change are called benefits.
These benefits, in monetary terms are included in the revenue stream of
the project. Project costs include values of all goods and services (land,
labour, capital and managerial skills) used for establishing, maintaining
and operating the project. All these project inputs valued in some
monetary units as in the case are included in the cost stream of the
project. The costs and benefits are generally spaced over time from the
inception of the project to its economic demise.

An attempt has been made in the article to make a benefit cost
Analysis of Orissa Social Forestry Project for the first phase period from
1983 to 1987 and on that basis to evaluate the economic justification
for the investment in the project.

The ongoing social forestry activities in Orissa owe their origin to
the recommendation of the National Commission on Agriculture (1976)
which suggested extensive forest areas with the active participation of
rural population for meeting the fuel wood, fodder and minor forest
produce and small timber needs of rural people. In view of the
requirement of huge investments for the massive social forestry plantation
activities, a social forestry Project was launched in Orissa with financial
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assistance from the Swedish Bilateral agreement in 1983. The project
which completed its 5 year first phase period from 1983-84 to 1987-
88 with a reasonably successful note in nine districts of the State aimed
at achieving certain objectives like :
l Creation of Village Woodlots (VWL) in revenue wastelands and

Panchayat lands, plantation under Reforestation Scheme (REFO)
rehabilitation of degraded forests (RDF) plantation under Forest
Farming for Rural Poor (FFRP) scheme for rural landless poor families
and free distribution of seedlings of fruits, fodder, fuelwood and timber
species under Farm Forestry Programme.

l Increase of fuelwood, small timber and minor forest produce supply
that could meet the basic forestry requirements of the rural people,
generation of gainful employment opportunities giving special
opportunities to women headloaders, creation of a self-reliant
production system where villagers can actively participate both as
“producers” and “consumers”.

PROJECT OUTLAY

The actual total project cost for the 1st Phase was estimated at over Rs.
2706 lakhs which includes plantation costs (67% of total costs), staff
and establishment (20.6%), vehicle, fuel and maintenance (1.07%),
building and its maintenance (4.14%), training (1.4%), research (0.4%)
publicity (1.1%) and monitoring (0.7%).

PHYSICAL ACHIEVEMENTS

In the first year of the project (1983-84), only Rs. 14.68 lakhs was
spent towards preparatory works. No physical target was achieved under
any of the plantation component during that year. During the remaining
four years of phase I period, 18346 ha. Of lands was covered under
Village Woodlot (VWL) schemes in 9 districts of the state involving
expenditure of over Rs. 644 lakh under rehabilitation of Degraded Forest



component, the total expenditure incurred during the phase I period
was over Rs. 76 lakhs for 14184 ha. Of plantation in nine districts.
These were community – oriented plantation programmes of the projects.

Among the individual – oriented plantation programmes, the Forest
Farming for Rural Poor (FFRP) Scheme covered 1509 ha of revenue
supply lands that benefited 3144 beneficiaries during phase I period at
a cost of nearly Rs. 119 lakhs. Under Farm forestry component, nearly
350 lakhs people were benefited.

The physical achievements and expenditure incurred during different
years of the first phase of the programme are indicated in Table 1.

CRITERIA

Time and economic life of the project is a major parameter in calculating
Benefit cost (B/C) Ratio. The economic life of each species and group
of species under the project has been accepted as recommended in
“Social Forestry Project for World Bank Assistance” by Forest Department
of Orissa. The method followed for calculating B/C Ratio relates to the
Net present value criterion. In this context, the present value Rule
requires the use of some predetermined Social discount Rate, to discount
future benefit and costs for the purpose of B/C study. The discount rate
accepted is based on the social opportunity cost on capital investment
which is assumed to vary between 8% to 10% in Indian condition. This
predetermined discount rate has been accepted as 10% for the present
study. One simple approach has been used to reach a representative
figure of B/C ratio of the project.

The project consists of 3 sub-projects, i.e. Fuelwood, Bamboo and
Timber. Each sub-project has different years of harvesting. The first
harvesting year for fuelwood, bamboo and timber commences on the
6th, 8th and 31st year respectively. It is presumed that after the first year
of harvesting no cost is incurred towards each sub-project. Further, the
funds earmarked for such investments are quite specific. With these
features of the project, the B/C Ratio can be calculated as follows.
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Total projected cost of the project is computed till the first year of
harvesting of each sub project. Total projected revenue of each sub-
project is calculated for the final year of harvesting i.e. till the economic
life of each sub-project like fuelwood, bamboo and timber species. This
projection is done by taking respective projected price and expected out
turn of each species into consideration. The projected cost is determined
with the predetermined 10% discount rate.

Projected cost at 10% Discount Rate = I (1+r/100)n
Where

I - Initial cost
 r- Discount Rate i.e. 10%
n – Ist year of harvesting for each sub-project i.e. each species.

The assumptions made for the purpose of B/C study are :
The value of non-monetary products like fruits, fodder, wild and

sown grasses, oilseeds, barks etc are excluded from B/C study as they
would be available freely to the villagers.

The benefits from individual – oriented components like Farm
Forestry and Forest Farming for Rural Poor are excluded from economic
values of the project produce as the beneficiary does not pay for the
consumption.

The B/C study attempts to justify financial investments finally
incurred on different plantation schemes of the project during 1983-84
period. The cost, yield and price factors are analyzed on the lines of
recommendations made in “Social Forestry project in Orissa for World
Bank Assistance”.

COST FACTOR

The project cost includes overall plantation cost alongwith establishment
cost and cost of supporting activities like Research, Training, Monitoring,
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Evaluation etc. The cost of individual – oriented plantation schemes
have also been included even if their economic values have been excluded
from benefit streams. The total cost estimate involves Phase I period of
the project from 1983-84 to 1987-88.

YIELD FACTOR

The forest species chosen for plantation under the project are fuelwood,
timber, bamboo, fruit bearing species, etc. For the purpose of estimating
the expected yield of the plantation,t hese species have been confined to
four categories including firewood, timber and bamboo. For fuelwood
species it is assumed that the first yield will start from the sixth year of
plantation and will be worked out at five years interval in 4 copies
rotations. A return of 20 kg per firewood tree is taken for the first and
subsequent felling cycles.

The main timber species like sisoo, siris, gamhar, etc. grouped under
timber species that will be finally felled on attaining 30 years age when
they can be used for domestic, industrial and agricultural purpose.

For Bamboo species, the first benefit will accure on the eight year
of plantation with four years interval in four rotations. In each harvesting
rotation five bamboos per clump are assumed to be yielded.

The yield of rest of species grouped under other category are excluded
from financial analysis of project since they are given freely to rural
people. On scheme-wise-breakup, the benefits from Farm Forestry and
Rehabilitation of Degraded forests (RDF) plantations are exclude from
the B/C estimation since they are either individual beneficiary – oriented
plantation or not for future exploitation. Hence benefits from VWL
and Reforestation components are being considered for the B/C study.
In these two plantation components an average of 65% survival is assumed
during the first and subsequent harvesting period as observed from
various surveys conducted during the first phase period.



PRICE FACTOR

The price required for the project calculations of fuel wood, timber and
bamboo species are accepted in accordance with the price list as on 1988
of M/S Orissa Forest Corporation Ltd. The average prices of these three
categories of species are computed from the price list of all the divisions
in Orissa. For timber and bamboo, the minimum selling prices have
been accepted. The price projections for each of the above species are
done at the rate of 5% compound rate of growth for the economic life
of the project i.e. 35 years as specified in the Forest Department guidelines
in its sensitivity analysis. With the aforesaid terms the average price of
fuel wood species is calculated as Rs. 21.32 per quintal timber price
being Rs. 28.00 per cft and bamboo price being Rs. 18.00 per 5 Bamboos
at initial year of harvesting.
Table 2 : Projected cost and revenue of S.F. Project, Orissa (Phase I) at 10

per cent discount rate (Rs. In lakhs).

Species Cost Revnue

Fuelwood 2228.06 5993.07

Timber 11988.03 109812.01

Bamboo 191.75 1996.83

Others 15651.42 117781.91

Ref : Social Forestry Project in Orissa for World Bank Assistance
Forest Department Govt. of Orissa.

COMPUTATION

The B/C Ratio of Orissa Social Forestry Project in Phase I period has
been calculated in terms of the above criteria, at 10% Discount Rate.

B / C  a t  1 0 %  D i s c o u n t  R a t e  =

Rs. 117,781.91 = 7.52 lakhs15651.42
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Inspite of the exclusion of some non-monetary benefits of certain
forest species and some components, the B/C ratio of 7.52 shows the
high productive potentiality and feasibility of investment in the project.

Apart from the free distribution of some forest produce and
enjoyment there are several factors in the Social Forestry Programme
which are highly productive from socio-economic point of view. They
are not monetarily assessed in the Benefit-cost analysis. For instance
environmental benefits cannot be valued as there are no methods for
assessing them in monetary terms. Further trees act as potential barriers
against acoustic disturbances mainly in big cities. Forest cover controls
soil erosion, improves physical and chemical properties of soil and reduces
the infiltration of wind-borne sand into fertile fields. Trees have high
degree of nitrogen assimilating potential and also temperature moderating
capacity. The employment generating capacity of social forestry, mainly
in subsidiary occupations, through intensive use of minor forest produce,
and absorption of rural masses in the new venues of forest activities by
developing forest-based cottage industries is also another positive factor
of the project.



CHAPTER

12
APPLICATION OF TIME

COMPARISON PRINCIPLE IN FARM
MANAGEMENT DECISIONS

12. APPLICATION OF TIME COMPARISON PRINCIPLE IN
FARM MANAGEMENT DECISIONS

Farm management involves dynamic adjustment of the farm organization
and operations such as adjustment relates to taking account of :
(a) time element in the calculation of present value of future incomes

and

(b) the risk and uncertainties involved in farm operations over time.

The first adjustment 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.

The risks 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
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other technological improvements. Producers tend to discount returns to
adjustment for these 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.

Time has a very significant influence on costs and returns and as a
result involves considerations which should be recognized in managerial
decisions. There are many decision situations where this principle finds
application, such as : soil conservation programmes which bear fruits
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; purchasing of dairy
cows in milk by paying more or purchasing heifers and raising them till
they begin to produce, etc.

Two aspects of problem are considered under such situations: (a)
growth of a cash outlay over time, and (b) discounting of future incomes.

Growth of a cash outlay over time

The cash outlay grows over time due to the compounding of interest
charges or opportunity costs involved in using the capital : If Rs. 100
are put in a saving account with annual interest rate at 5% compounded,
it will increase or grow to Rs. 127.63 by the end of five years. A cash
outlay or investment made in a farm business grows over time in a
similar manner.

Since costs grow as a result of interest or opportunity cost
accumulations, the equation for compounding interest may be used to
show growth in the cash outlay :

S = s( 1 + i)n

Where, ‘S’ represent the sum at the end of ‘n’ periods;
 s the amount which invested for ‘n’ periods;
 i the interest rate and
 h for periods No.



Discounting Income

It is the procedure whereby the present value of the future income is
determined. The concept is the reverse of “growth in value” due to
accrued interet. 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.

Formula : PV =   n
q

1 r

Where,
PV = present value of the future amount.
 q= future amount
 r = rate of interest
 n = No. of years in the future

Illustrative example

A farmer wants to purchase a tractor the alternatives are :
1. Purchase a new tractor for Rs. 2,50,000/- that will last 10 years.

2. Purchase an old tractor for Rs. 1,50,000/- and replace it after 5 years
with another old tractor worth Rs. 1,50,000/-. This means that he
shall have to invest Rs. 1,50,000/- now and lay aside an amount
which will become Rs. 1,50,000/- 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%

 5
1,50,000PV Rs. 74,550 /

1.05
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His comparison is Rs. 2,50,000/- for new tractor and Rs. 1,50,000/
- plus Rs. 74,550/- (Rs. 2,24,550) for old tractor. The old tractor is
profitable for farmer with limited capital.

We can easily calculate the present value of future incomes using the
table and make quick comparison of the two alternative methods of
investments.
Table : PV of Rs. one of cost or Income for years and discount rates

indicated

Sl.No.      Interest or Discount rate

5 6 8 10 15 20
1 .952 .943 .926 .909 .870 .833

2 .907 .890 .857 .826 .756 .694

3 .864 .840 .794 .751 .751 .658

4 .823 .792 .735 .683 .572 .482

5 .784 .747 .681 .621 .497 .402

10 .614 .658 .463 .386 .247 .162

15 .481 .417 .315 .239 .123 .065

20 .377 .312 .258 .148 .061 .026

Ex. 1 A farmer wants to purchase one power thresher. He has the
following alternatives to follow :
1. Purchase a new power thresher for Rs. 30,000/- which will last for

10 years.

2. Purchase an old thresher for Rs. 18,000/- and replace it after 5 years
with an other old thresher worth Rs. 18,000/-.

Suggest him the appropriate course of action :

(i) If the farmer has unlimited capital only opportunity of lending the
money at usual interest, of say 10%.

(ii) If the farmer has limited capital has opportunity of investing money
in dairy and may make return of 20% within the year.



Net present value method

This method makes different alternatives comparable during his economic
life through discounting. NPV may be calculated by the following
formula:
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Where, Bn indicates estimated benefits (incomes) from investment in n
th year and Cn indicates cost incurred in n th year. ‘r’ is discount rate
which is normally taken equal to interest rate paid on term deposits in
banks or post offices.

The alternative having highest NPV will be selected. For calculation
purposes value of discount factor may be taken from the table prepared
for the purpose.

Applications: Evaluation of different investment alternatives and
test of their economic viability.

Problem 1 : Calculate the NPV of peach orchard based on the
following information assuming 10% as a discount rate.

Year Total Gross Discount Year Total Gross Discount
cost Return factor cost Return factor
(Rs.)  (Rs.) (Rs.) (Rs.)

1 1000 0 .9091 11 1800 15000 .3505
2 900 0 .8264 12 1900 15000 .3186
3 1100 0 .7513 13 1900 16000 .2897
4 1200 6000 .6830 14 2000 16000 .2633
5 1300 6500 .6209 15 2000 18000 .2394
6 1300 7500 .5645 16 2100 18000 .2176
7 1600 9000 .5132 17 2100 16000 .1978
8 1700 10000 .4665 18 2200 14000 .1799
9 1800 12000 .4241 19 2000 12000 .1635
10 1800 13000 .3855 20 1500 10000 .1486

Application of Time Comparison Principle in Farm Management .....  97



98  Farm Management and its Practical Utility Book

Problem 2 : Compare the NPV of peach orchard with sugarcane
cultivation and tell which alternative will be more profitable if estimated
annual income from sugarcane is Rs. 8500/- and annual estimated cost
is Rs. 4000/-. Use 10% as a discount rate.


