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S ; 3 Pparent from, Table 29 23’ of .
IRTS, .continuesto decline from 3-5 1\:5 Whereas i, th p "
9 the vertical \ines below the rangles on the 'Soquant become sm e“ S Fig. 29,19 |
. 5 : e and . T
Aler a5 we move dow nward so that GR < BT < AS. Thys, the margjna rate of Show different leyels of output in g |
<hnical substitution duminishes as \abour 'S substituted for Capital. |y Means ty, which therefore forms a horipzom“l\l_e figure. OC 5 the fixeq Quantity of capjty|
he isoquant must be convex to the origin at every point. i tight on this line, the different goi::: Sﬁ\Afh\ ve ?}ove from Co p towards the
successively increasing " V the effects of the Combinations of
* THE LAW OF VARIABLE PROPORTIG In With, ag e e B00UT With ixe oo i
) - o NS _ To begin With, as we move from C 10 G 4, H ?t sh l\ty oacapnal oc.
The behaviour of the \aw of variable propartions o of the short-rup Productig ' e reasing marginal reyrp of the law of varigp)e rOportions. wp St Sage of
funttion when one factor is o onstant and the other vari able, can also be exp\a'me‘(‘i ! is e:mp\oyed with OC Capital, Outputis 100. To p‘rodi;p;&;?;:\siisw?m CG labour
nterms of the isoquant analysis®, Suppose capital is a fixeq factor ang labour ig 5 Sonscased by Gy while the amount of capity] i fixed at OC0 ozxz:t' Iabﬁur
vanable factor. \n Figure 29 10,04 and OB are the ridge lines and itis in between oub{;: d ‘Lm the amount of labour employed has noy Increased P;'OPOﬁion:l:tly alsl
Them that cconomically feasible units of Vabour and capital can be employed to ‘f‘::::ze S;i:fe?f ey IG e G, which mean hat smaller additions to the labour
produce 100,200,300, 400 and 500 units of output. It implies that in these portions of variable ro0 gg‘:g mcremhe ch tha PuC Thus C et isthe first s‘ 8¢ of the law
of the isoquants, the marginal product of \abour and capital is positive On the Per unit of 1ra’b0K:1r mc:: rsis o e gy - Product Htenscs ise output
other hand the isoquants the marginal product of tha The second stagﬁefst:senl]:\:e:fu :F{ar“:al;lgrsg: ce: is th
- 10ns
the marginal product of capital is Zero, and~al 1Soquants which lies jn between the two ridge lmespgA and SB ;:t I:SO";!: 's’!:gfett‘;'
UT1s Zero. The portion of the 'Soquant that lies d:mmxs_hmg marginal returns between PointsHand L. As more labour is employed,
product of that factoris negative. For instance, 0utpu$ Increases less than Proportionately to the Increase in the laboyr emplo;rd_
ative at G and that of \abour at R ! [\} raise output to 300 units from 200 units, HJ labour is employed. Further, Jx
ons says that, given the technique of production, quantity of labour js required to raise output from 300 to 400 and XZ of labour 1o
< units of a variable factor. sav labour, to a fixed Taise output from 400 10500 So, to increse output by 100 units successively, more
N Point is reached. v ield more than proportional and more units of the variable.fac’tor (labour) are reguircd to be applied along with
Yomithee Proportional increases in output. Since the fixed factor (capital) | that ISKL>JK>HJ. 1t implies that the marginal product of
W relates to th rginal product. To explain labour continues to decline with the employment of larger quantities 1o it. Thusas
felates to the margin }’ T:he S Wemore from point Hto K L the effect of increasing the units of labour is that output |
or and labour as a variable factor oq 1 Per units of labour diminishes as moge Output is produced. This is known as the &
e Law of Retums 10 Scale with either of the approaches, | stage of diminishing returns
Statemeny, Assumptions and causes must be given. = = )
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the third $tg° 5 there is too much of the variable fa’ctor (lat.)om) in rejy
peridge e ital). Labour is thus being overworked and jts . in
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fixed factt;r(gtalf’er words, when the quantity of labour is inc
negative. In

the output decline

. 2 5. . N
murgn\:gl r::;l::a‘ the conclusion that a firm will find it profitable ¢,
eal

s from 500 to 400 and to 300. This is y, LR ang

e
Stage of Megay:
Ve

. . S Pro
he second stage of the law of variable proportions for it Will be yp, duceoniy
in the

duce in the regions to the left or right.ofthe ridge lines which fonn':}?mical
;f;l?and the third stage of the law respectively. fi
(-

€ firgt
5. THELAWS OF RETURNS TO SCALE

The laws of returns to scale can also be explained in terms of
The laws of returns to scale refer to the effects ofa_ chgnge
(inputs) upon output in th long-.run when the combinations
insome proportion. Ifby incresing two factors, say labour
proportion, output increases in exactly the Same proportion, there are congty

returns to scale. If in order to secure equal increases in output, both factors am
increased in larger proportionate units, there are decreasing returns to scqle. ";;

order to get equal increases in output, both factors are increased jp smaller
proportionate units, there arc incrcnsing returns to scale.

The returns to scale can be
shown diagrammatically on an
expansion path “by the distance

he isoquant DProge

in the scale offactoré
of factors are chap ed

and Capital, jp the same

between successive ‘multiple- A R
!evel-of-outpul‘ isoquants; that is,
1soquants thac show levels of 6C .
output which are multiples of some 8
base leve| of output, e.g., 100, 200, ®© 50 A N—— 5
"ne a

300, etc, §‘ 3C G
lncrcasing Returns to Scale ™~
o Figure 29,11 shows the case -

Increasing retums to scale where =
:0 8¢t equal increases ,in output S ok O
;:;:; pmpolnionate Increases in Labour

actors, labour ang Capital i

Tequired, it Rt

qm It follows that in the

100 units of outpyt require 3C +3L

: 308::"'“8 of output require 5C + 5L

50 hat g S of output require 6 + 6L
210G €Xpansio, Y 1 :
ncuo'_‘ 1S homogeneous rclnP :Lh 4> i R
A Ko, Soyianni i 79gree 8reater than ope.
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reaseq by pr()ductig

Laws of Returns : The Isoquant-Isocost . Ipproach

33t
attributed to the existence of indivisibilities

The increasing retumns to scale are
in machines, management, labour, finance, etc. Some
activities have a minimum size and cannot be divide
business unit expands, the returns to scale increase b
are employed to their full capacity.

Increasing returns to scale also result from specialisation and division of
labour. When the scale of the firm exp.

ands there is wide scope for specialisation
and division of labour. Work can be divided into small tasks and workers can be
concentrated to narrower range of processes. For this, specialized equipment can

be installed. Thus with specialization, efficiency increases and increasing returns
to scale follow.

Further, as the firm expands, it enjoys internal economies of production, It
may be able to install better machines, sell its products more easily, borrow money
cheaply, procure the services of more efficient manager and workers, ete, All these
economies help in increasing the returns to scale more than proportionately:.

Not only this, a firm also enjoys increasing returns to scale due to external
cconomies. When the industry itself expands to meet the increased long-run demand
far its product , external economies appear which are shared by all the firms in the
industry. When a large number of firms are concentrated at one place, skilled labour.
credit and transport facilities are easily available. Subsidiary industries crop up to

help the main industry. Trade journals, research and training centres appear which
help in increasing the

productive efficiency of |
the firms. Thus these 4 K R
external economies are

also the cause of 9C
increasing returns to

scale.

items of equipment or some
d into smaller units. When a
ecause the indivisible factors

300

Decreasing Returns to
Scale

Capital
wn
9]

Figure 29.12 shows
the case of decreasing
returns where to get sC
equal increases in output,
larger proportionate 100
incrcase§ in both la?our le) 2L T 9L
and capital are required.

It follows that bt
100 units of
output require 2C + 21,

L/

Fig. 29.12

200 units of output require 5C + 5L
300 units of output require 9C + 9L

S0 that along the expansion path OR, OG < GH < HK.

In this case, the pr
one,

oduction function is homogeneous of degree Jess than ' .
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Returns to scale may §tan diminishing dug to the ff)llowing factors, i L
factors may become inefficient apq less productlye. Busmess may becor n;l.slb,lé“'
and produce problems of supervision and coordn?anon. Lar.ge Managemen, ;g[q
difficulties of control and rigidities. To t!lise internal diseconomies are Fedteg
external diseconomies of scale. These arise frqm higher factor Prices o ey
diminishing productivities of the fgctors. A.s the industry continues tq expa fr |
demand for skilled labour, land, capital, etc. rises. There  being perfecy con n'd‘
intensive bidding raises wages, rent and interest. Prices of raw Materials alsgetm - &
Transport and marketing difficulties o,
emerge. All these factors tend to
raise costs and the expansion of the
firms leads to diminishing returns to
scale so that doubling the scale
would not lead to doubling the
output.

Constant Returns to Scale

Figure 29.13 shows the case
of constant returns to scale. Where
the distance between the isoquants

100,200 and 300 along the expansion

path OR isthe same. i ¢, OD = DE 2L 4L 6L
EF. 1t means that if units of both Labour
factors, labour and capital, are Fig! 29 13
doubled, the output is doubled. To T

treble output, units of both factors
require 1 (2C +2L)=2C + 2L

200 units of output require 22C+2L)=4C+4L

300 units of output require  3(2C+2L)=6C + 6L

The returns to scale are constant when internal economies enjoyed by a fim
are neutralised by internal diseconomies so that output increases in the same =

Proportion. Another reason is the balancing of external economies and extemal
diseconomies. Con

= e stant rt.etums to scale also result when factors of production are b
pericctly divisible, substitutable, homogeneous and their supplies are perfecty”
¢lastic at given pric 1l

4 . - . ‘i.‘%
Bt L P €s. That is why, in the case of constant returns to scale, thé .
nction is homogeneous of degree one.

6. RELATION RETWEO R »ovmeees e -

are trebled. It follows that 100 units of output ¢
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Staly, tiiviinargluar iciurns 01 i€ variable tactor increase instead or diminisning.

7 gg;)ql}gl; gi OPTIMAL FACTOR COMBINATION OR LEAST COST
ION OF FACTORS OR PRODUCER'S EQUILIBRIUM

A.Proﬁt ma?clmlsation firm faces two choices of optimal combination of
facto'rs'(mputs): First, to minimise its cost for a given output; and second, to
maximise_its output for a given cost. Thus the least cost combination of factors
refers tp a ﬁrm producing the largest volume of cutput from a given cost and
producing a given level of output with the minimum cost when the factors are
combined in-an optimum manner.)We study these cases separately.

Cost-Minimisation for a Given Output

In the theory of production, the profit maximisation firm is in equilibrium
when, given the cost price function, it maximises its profits on the basis of the least
cost combination of factors. For this, it will choose that combination which minimises
its cost of production for a given output. This will be the optimal combination for it.

o~
[ts Assumptions

This analysis is based on the following assumptions:

. There are two factors, labour and capital.

All units of labour and capital are homogeneous.

. The prices of units of labour () and that of capital (r) are given and
constant.

. The cost outlay is given.

. The firm produces a single product.

The price of the product is given and constant.

7. The firm aims at profit maximisation.

8. There is perfect competition in the factor—nmrket.)

Given these assumptions, the point of least-cost combination of factors for a
given level of output is where the isoquant curve is tangent to an isocost line. In
Figur 29.17, the isocost line GH is tangent to the isoquant 200 at point M. The firm
employs the combination of OC of capital and OL of labour to produce 200 units
of output at point M with the given cost-outlay GH. At this point, the firm is
minimising its cost for producing 200 units. Any other combination on the
isoquant 200, such as R or 7, is on the higher isocost line KP which shows higher

‘e EF shows lower cost but output 200 cannot be

cost of production. The isocost line
attained with it. Therefore, the firm will choose the minimum cost point A/ which is
200 units of output. M is thus the

the least-cost factor combination for producting
optimal combination for the firm.

L Y —
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; The point of tangenty .
% petween the isocost line and the R A AT
isoquant isan imponamﬁrstorder Sty Xnih sl
B condition but not a necessary 1 i ns : The Isoquant-Isocas 4
» o ., ’ C A W%
condition for the produc&:r s K IQisconv:::r;?;(:guce the same level 0;”;’00011
e wo eorigi . ut . -
There ar that both the riginand istangent putat point M where the i 33
1soquants represent tothe isocost line GH, Th ¢ isoquant curve
e analysis assum:
(2]

equilibrium.
second order

) essential or £
Bl conditions for the equilibrium of

R the firm.

B 1(The first condition isthat

o the slope of the isocost line must
£ equal the SW‘

; & curve.) The slope of the isocost

e tE B line is equal to the ratio of the

Output-Maximisation for a Given C
ra Given C
The firm als . ost
0 maximises it
outlay a.nd the prices of the t S profits by maximising it
assumptions, as given above Thwo factors, This analysgi $ output, given its cost
same, as discussed above? e conditions for the Cquiusb:isubasefdhon the same
1. The firm is in eq m of the firm are th
in e ibri . re the
tangent to the isocost li lum at point P
st lifie CL where the iso
quant curve 200 i
s

its output 'Lin Figure 29.19. Atthis poi
put level of 200 units by employingg {:2!:;5‘ ipn?u;t, the firm is maximising
al comb

Capttal
om ©

) i price of labour () to the price of (0] :
& capital (r) The slope of the . F H p i capital and ON of lab
1 i : . abour, gi i fratl
| i isoquant curve is equal to the Labour | outlay CL. But it cannot bciltvggix:ts 2051 AN, oF OM of
i Bl mzl;rginal rate of technical Fig. 29.17 | ;32 ‘:“: lsoﬁost line CL, since both ;oin‘:;
substitution of lab: i b 7 maller quanti X
. 2 He sl r:dl?;roafr:dt;:apltal ;MRTSL,C) which is, in turn, equal to the rai on the iSOquantqloo :;);nog SUIpet, being {
e et i diea ﬁ'b p ofla ourtot erpargmal product of capital (MP /Mefatloof | 200. The firm can reach th n the isoquant c
e quilibrium condition for optimality can be written as: 1/MP ). Thus | combination level of max e optimal factor
; ay w MP moving along the i imum output by E
! : w_TTL _ MRTS . NG isocost line CL fi =
’ r MP I ' cither point £ or F to point P S
movement involves no e < s gy P
g._The second condition s th i the firm i xira cost because O 1
at at the point of t 3 remains on the same i k
must he convex to the origir} In other wgr ds. the a:lgez_cy, the isoquant curve The firm cannot attain a hig:;c?St fine 300
substitution of labour for Capital > arginal rate of technical output such as isoquant 300 bec:Vel of 00
‘(M‘RTSI‘C) must be diminishing at the the cost constraint. Thus the equiliusgu(r): ‘ o) l 100
point of tangency for equilibrium to be ‘ point has to be P with optimal fact N foi o 25
stable. In Figure 29.18, S cannot be the A combination OM + ON. At point P u‘:’ Labour
point of equilibrium, for the isoquant :loPE of the isoquant curve 200 is équzxel (
10,is concave where itis tangent to th g to the slope of the isocost line CL. I Fig. 29.19
Brigl isocost line GH. At poiit Sotth'3 implies w/r=MP,/ MP =MRTS o
ety marginal rate of techni e € E M . 2.The second condition I .
ELaida Sebeen ik two ;:r:lcal ‘SUbS(ltutlon =C i origin at the point of tangency »:/Sit;lh;: the isoquant curve must be convex to the
b move to the right cloil;tS increases if F ' Figure 29.18°. Z e isocost line, as explained above in terms of
z or left on th ©
} 1Q,. Moreov & ctrve :
canbe produ:er&t:te v Souput level ° 1 The Cobb 8. THE COBB-DOUGLAS PRODUCTION FUNCTION
EF and there wi alower cost CD or (2 A “obb-Douglas production function is based .
- ere will be a corner soluti 10, 2 merican manufacturing indust s based on the empirical study of the
e? ;rat CorF. Ifitdecidesto pr dlon 8 Ifth ustry made by Paul H. Douglas and C.W. Cobb. ® It
at EF cost, it oduce O ere is an independ SR ;
, 1t can produce th ; DF H ¢ assufati pendent question ¢ to this probl d 4
1 I e ptions h ool p should h
output with only OF labour. | e Labo ‘ 9. Give Figure féﬂi"“ ilso the two conditions of cquilirium of the firm in deall 5
Ot‘her hand, it decide r. If, on the abour ‘ - Students Should. pors a} m.lg\\'u'(h i.ls explanation in case of an independent question
still lower cost CD ; to pr9duca ata e forn?]:: :)h; similarities in the consumer’s cquilibrium and producer’s cquilib- |
can be prod , the entire output Fig. 29.18 a producer at rnaximi jectives that a s at maximisation of satisfaction and
et l.lccd with Only oo B oy isation of profits, the first order and second order conditions are the
se nothing can be produced eﬁﬁ"al‘ Both the situations are imposSlb’lém b ‘;-W Cobb and PH. Douglas, **A Theory of Production,” ALR. (5 lement), 1928. Fo
erwi 3 Il ; T 3 " A.E.R (Supplement), . For
rwith only labour or only caplta]_ThBl'e ¢ meaning of production function, refer to the previous chapter. 2 @ i




