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Factor—producf relationship is a basic producti .
d with resource use and its efficiemy_ It

output. This is mainly concerne
producer in deciding as to how muc”
optimization of resources. This relations

returns.
_ The farmer as a p
-esources’ at his disposal. Th
Through the production pro
product”™”. This production pro
viz., seed, fertilizer, irrigation, hu

roducer has a given goal clearly cut out with g, .
ese resources are put into a process calleq e I"Putg/'
cess all the inputs get transformed intopmdut iy
cess may pertain to using of the 1-esourcean "y
man labour etc., to produce a Siven suor' Py

output of crop enterprises like paddy, sugarcane, wheat, cotton efc,, Antity
emtgloying the}: resourzi')ces like human labour, feed and fodder, medicin:it:‘“?ﬂarg
production of milk, meat, eggs, fish, etc. Having 1dent1f1e<:.l the necessary inp t;m
facilitate the production process, the question th:at arises is, Whether th, Whiy
possesses the knowledge of the production activity, 1-mb1bmg the physical rg] fay
between the resources and the expected output. This knowledge is essentiafl hOnsth
the response of output to input application is at varying magnitude anq hbeca'lsﬁ
farmer has to make decisions of how miuch input to use and how mych ence
roduce. The discussion on factor-product relationship is confined to a sin l:urpl-“h
input and output. 81€ Varig,

Y =X | Xy Xgrvoeeeees X,
Where,
Y = Output from a particular enterprise

X, = Variable resource
. X, = Fixed resources
| (Vertical bar) = It separates variable resource from fixed resources

PRODUCTION FUNCTION

Production function is a technical and mathematical relationship describing the manne o
the extent to which a particular product depends upon the quantities of inputs or senis

*  An input/resource is any good or service that goes into production.
** H it . .
Production may be defined as a process by which inputs are transformed into an output

** Qutput/product is any good or service that comes out of production.



It 1; pysical units like quintals, kgs, etc,
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Y each corre5pondmg unit of input. It
ined by dividing the total output at a g

given level by the number of units of
is Obtal.npﬁed at the corresponding level. AP
input

ap ) P reflects the efficiency of the variable
i fficiency).
technical e
input (

APP=Total physical product _¥

Input leve] X

M rginal Physical Product (MPP)
a

VPP is the additional quantity of output, added b

Y an additional unit of input i.e.,
change in output as a result of change in the
the

variable input. It is calculated as
Change in total physical product Ay
MPP = - =
Change in input level AX

| Elasticity of Production (E)

l It is defined as percentage change in output as a result of percentage change in input.

‘ g . Percentage change in output
3 Percentage change in input

| The elasticity of production can also be defined in te
MPP and APP as given below:
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rms of the relationship between
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It can be written as,
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AX
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| We know that,

AY Y
— =MPP e
i AX and that X APP
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Therefore,

MPP

E.=
P APP

Relationship between TPP, MPP and APP

As long as MPP is increasing, TPP is increasing at an increasing rate, p),

increasing at an increasing rate till the point of maximum MPP. After the Boey
maximum MPP, TPP increases at a decreasing rate. When MPP becomesf Poin, "
attains its maximum. Negative MPP results in decreasing TPP. When Tpp ; ,“fo, 1.

MPP is positive, when TPP is maximum MPP is zero and when Tpp d:clpcre&s':pr
becomes negative. ' . ' ineg M?}(‘
Tabular presentation of a production function is given in Table 187 .. b
cates the different levels of variable input (human labour) along with the iot ich g, |
product (TPP), average pﬁysical product (APP) and mat:gx'nal physical pmdal Phy, i
Land has been assumed as the fixed resource. The TPP is increasing yp ,, 7}:\& Mp},a] |
thereafter it begins to decline. The APP up to the application of five yp; it :
labour, increased and thereafter it tended to decline. Marginal prq duci of umnd
from 15 units to 30 units, with the increase in the use of human laboyy fro iNcre, a:n
to fourth unit, and decreased with further increase in the labour inpu:n firs Un&

roduct is negative when the variable input level increased to 8th unit g ba,ginal
@

P . g
The production function is illustrated in Figure 18.1. Yong
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Figure 18.1 Three stages of production function.

THREE STAGES OF PRODUCTION FUNCTION

The classical production function can be divided into three stages or zones or regin

This is done to identify the zone in which production decisions are rational,
Stage I: It starts from the origin and ends at the point where, MPP = APP. In ti

stage, MPP > APP as a result of which APP is increasing. The MPP attains t



9
l

.
!+ Inflection point is the point at which MPP is maximum. It is also the point a
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n¥ ore :
% s rﬂo;’ o this stage fixed resources are abund
p 5t28% i ency of the variable resource ; cant relative to variable

al € urce is in resource. The

& technical efficiency of fi Creasing as indicated by i i
tech'nl 150 the . ; Yy O leEd reso R lFate by Increasing
APP' A 7pp. This stage is regarded as irration urce is increasing as reflected by

) i al (sub-opti ;
. Jtis ::;llrclﬁ if:\m:t the point of equality of MFSZ?SILstage of production.
ero, at put use level, TPP is maximum. In thi PP and ends where
. s stage, MPP is less

N[PF 15 ' However, both MPP and APP exhib;i o
from each‘ indivililuai unit of th:}:::;;aiﬁzlll-l;rf trend. Average productiv-
it is at its peak at e urce is on ine in thi
stag®’ u%v}IIPlP is declixlfing. E I:ilps\ele’za eg;mmg of Stage II. TPP incret:seeg Zil;nsgnt:s-
18 ate 2° tage. 1t is rational EO ﬁr:\s \an one throughout stage II. E_ is ze ttl?
eﬂd 0 S Sl gl'e.SOUI'CQ decli_nesp . al) Stage of pIOductiOl'l. The te.Chl?liC 1 If'?la ’
f the yariab e i nes as indicated by the declining APP, b t; efficiency
0 enc of fixe .reb urce mcreas_es as indicated by increasin 'i‘PUt g ’te.chmcal
able resource is a unde-mt relative to fixed resources. g TPP. In this stage
* stge 1 THF ?f?.f““g point of stage LIl is the end of stage II, at which MPP i
o this stage MP ecor(riles negative. APP continuously declin’es and TPP hilshz'em.
;jmum at the end of stage II, begins to decline. E_ is less than ze:\; <I:t i:ss:rt\

e MaxX ;
its ¥ nal (supra-optlmal) stage of production. The technical efficiency of variable

n

irra? ixed declin '
and fixed resource declines. Variable re is i

50 ce source 1S In excessi it i
iz e LesOUICE. sive quan@hes relative
Reasons for Increasing, Decreasing and Negative Returns

In stage I, fi;ed_resources are in abunflance and these fixed resources are not put to
efﬁcieﬂt utilization due to lack f’f sufficient quantity of variable resource, and infact

fixed resoches are slack i.e., they are at the disposal of the farmers’Under this
iration aRplicatlon of more quantities of variable resource makes t}.\e hither to
o atilized fixed re.s-ource efficient leading to increasing returns.

As more quantities of ‘variable resource are applied soon we reach the point of
namum marginal phygcal product. Beyond this point, any further increase in the
use of yariable resource yields less additional output (decreasing returns). This hap-

onis 2 MOTe quantity of variable resource has to accommodate with less quantity of
fixed resources.

Production in general is the integrated effort of fixed and variable resources. Since
the proporﬁon of variable resource becomes too large to the very limited fixed
resources, the balance which is supposed to exist between fixed resources and vari-

able resource gets disturbed, thereby leading to the negative returns, in the third

stage.

RATIONAL AND IRRATIONAL STAGES OF PRODUCTION

Of the three stages, stage | and stage III are irrational, while stage Il is rational. In

stage I since the average productivity (technical efficiency) of variable resource keeps

t which TPP curve reverse

its shape from convex to concave.
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e application of the variable regq,, i
rQe

on increasing, it is not judicious to stop th
factor which is kept as slack (idle) can be withdrawn and we can re B
the

resources. This reorganization leads to the production of more outp
possible to produce more output from less quantity of resources through ut, Singe ;
of fixed and variable resources, this stage is called irrational stage. Teorgan;, Uy
In stage III, the technical efficiency of variable resource (APP) and ‘dh(,n
(TPP) declines. The additional productivity of variable resource (Mll);ed Tegq
negative. Given the productivities of variable and fixed resources, ng P) be Uty
y attempt to continue pro dlrlittiional :‘t‘es ﬂ
T,

ducer attempts to operate in this stage, as an
him colossal loss in the form of additional costs of variable resource on
and req,, %
llcﬁn .
n I

?n tota_l output. At this point 2 Jook at Table 18.1 indicates that maximy
is attained with 7% unit of human labour and further increase in thlr: pr"dugﬁ
Tesoy, O |

"EdUCin.g the total output. withdrawal of the human labour from 10 yp; ¥
would increase the output. The application of 7t unit of human laboyr s tg ~ o i
the farmer, but also the additional gains in terms of output are zero, § not Onlyu“‘ts

- ouch as; QQSls

is called free disposability of input. Application of 8™ ynjt at
labour, not only costs the farmer, but on the other hand, brings him 10183 9f hum%“

gifnlc'(zds:ction of output; and such 2 situation is cs.ﬂled weak disposabﬂ-mthe fo

o1 age III offers the opportunity of reorganization of fixed and var; Y of g

it is called an irrational stage. oblere

In stage II, the point of optimality, either in the use of input or in ty,

of output, lies. The boundaries of this stag ¥ :

efficiency of variable resource is maximum and the technical efficie ech:ut}nn

source is maximum. Somewhere the point of optimality lies in this stan e ﬁxe(ical

to locate the point of optimality, choice indicators are needed. The C}%siand inor?
e ing:. Uk

are pl:ice ratios i.e., the price per anit of input and price per unit of oy e indltat
knowing the prices, certain generalization tout, yeq ™

s can be made with regard t, 5. o
variable and fixed resources. Assuming, that fixed resource is unlimit to_the U
and variable resource is scarce, the aim of the producer is to ProdEd mq\lanﬁ
e., human labour here. This is aChi:E:dm : “31

Whep

output per unit of scarce resource i.
average productivity (technical efficiency of variable resource) is mayj
)Clm-um‘ This.

Sl

seen at the beginning of stage II. When variable resources are unlimit
resource is scarce; the objective again is to maximize physical pro ductioed "
scarce resource i.e. fixed resource. This is achieved when the teChIﬁca1n Per
fixed factor (TPP) is maximum i.e., the point of congestion. This point s ‘;fﬁcien "
II, since there is no possibility of reconnbimng”g‘):l at,

A ed and

end of stage Il In stage
nal stage or optimal stage.

variable resources, it is a ratio
Production function presents the consistent relationship between diffe
Tent ey

of variable resource applied in a production activity along with the cory

Jevels of output. The producer is interested in knowing the level of in Etspone..

level of production, at which profits are maximum. To find out optimal 15%13?- o
e

and output, we have to know the choice indicators.

DETERMINATION OF OPTIMUM LEVEL OF INPUT

nal stage, the extent of variable resource use ng
and comparing marginal value pui
sented in Table 18.2.

\

L}

e are the points, at which thProdu
e t

II as ratio
one by working out
(MIC) as pre

Having identified stage
to be studied. This is d
(MVP) and marginal input cost



| Value Product (MVP) o¢ Inpuyy . ik
a

M ’rgﬂ; additi onal income received fro

1o the following for
. 4 Tted 4sing & formy];,

M _ alue
P VP = — Produyct TR
M) Change in iNput Jeye] < ATR -

al Input Cost (MIC)
Margl defined s the change in the 4, .

i islt js expressed as
p Put. Change in total input cogy

= S “\ - C .
MIC Change in input Joy] AX =Price per unit of jnpyt

irst five rows of Table 187 P
the Ifalrand MIC are exactly equal whj chlsl 8reater thap

a0 MIC. At the sixth in ut

0 "nd the sixth unit of huper labos uz :hm%hmum level of human labgur

,?ggn as more units of input are ygeq ' < MIC, indicating the profit
red!

Marg‘i‘“ll Cost (MO)

is defined as the additional cogt incurreq f, : - .
MC 38 The expression is as follows: > Producing an 2dditional unit of

Output. g
. Charfge In total input cogt ATC
Change in tota] physical product ~
Marginal Revenue (MR)
MR is defined as the additional income obtained from Producing one more unit of
output. It is expressed as:

MR = Chafnge in total income _ATR
Change in tota] Physical product AQ
MR is always equal to price per unit of oy

The analysis reveals that whether it is the equality of MVP and MIC or MR and
MC, the result as well as decision-making is the same i.c.

maximizing level of input and output for the given information of technical coeffi-
cients and prices.
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Summary of Three Stages of Producti

on Function:

S. No. Stage I

Stage 11

1. Starts from the origin and ends
where MPP = APP

2. TPP increases at increasing rate

increasing rate

APP is increasing throughout
this stage

MPP increases up to the point
5. MPP>APP
6. Ep >1

Technical efficiency of variable
and fixed resources increases

8.  Fixed resources are abundant

Starts from where
APP is maximum
and ends where
MPP is zero

TPP increases at

up to the point of inflection decre CCregg,
X

APP decreases

MPP decreases
of inflection
MPP < APP

E <1

Technical
efficiency of
variable resource
decreases but of

the fixed resources
increases
Variable resource

m

Sta‘rts
MPp ; ™

Ate

asing

Mpp becq

Y
Regatiye |

E <o
Tpechnica]
efficiency of
Variab|e anq ¢
resourCeS fD(E(l
ecreaSQS

and variable resource is scarce is abundant and '}’a}-i Able Tesoyy
fixed resources are lcsam eXcess
scarce pacity
9. Sub-optl:mal (irrational) stage of Optimal (rational)
production stage of production ?iurfartai::&
10.  Scope for the reorganization of No scope for the of Pm()l:‘t::i“en
N ll;zs\.;)l)ur)cefﬂ c reorganization fggf ® for the
. MVP = MIC genizatioy
12. MR >MC MR = MC W:Ml‘gc
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