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Dear Students,

Hope you, your parents and other family members are safe and secured. We are going
through a world-wide crisis that seriously affects not only the normal life and economy
but also the teaching-learning process of our University and our department is not an

exception.

As the lock-down is continuing and it is not possible to reach you face to face class
room teaching. Keeping in mind the present situation, our esteemed teachers are trying
their level best to reach you through providing study material cum lecture notes of
different subjects. This material is not an exhaustive one though it is an indicative so
that you can understand different topics of different subjects. We believe that it is not the

alternative of direct teaching learning.

It is a gentle request you to circulate this material only to your friends those who are
studying in Semester 1l (2020).

Stay safe and stay home.

Best wishes.
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Paper CC202: Managerial Economics (Modulell)

(Dr.Samar pita Seth)
Chapter 7: Factor Pricing Under different Market Forms

In this chapter we will discuss the determination of price for different factors of production. Traditionally there are
four factors of production viz., land, labour, capital and organization. Remunerations for these factors are called
rent, wage, interest and profit respectively. Prices of such factors are determined through interaction of factor
demand and factor supply (like product price determination). However, shape of factor demand (and factor supply)
depends on the nature of product market competition . Factor demand curve under competitive product market will
be different from that under monopolistic product market. Because of this feature, factor demand is aso called
derived demand.

Since labour is the most important input widely used in different production, we will restrict our discussion
of factor price determination to labour market only. Price determination of other factors will follow same
mechanism. We will carry out our discuss price determination of labour under following three different market
structure:

I Competitive Factor Market
. Factor Market with Monopsony power
1. Factor Market with Monopoly power

I. Competitive Factor Market

When factor market (here labour) is competitive price of labour i,e, wage is fixed for individua seller and the
corresponding labour supply curve faced by afirm will be astraight line parallel to horizontal axis (figure 1)
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Figurel (Source: A. Koutsoyiannis, Modern Microeconomics)
Given the supply curve, our objectiveisto find out the demand curve for labour in the competitive factor market.
| a. Demand curve for labour under single variableinput

We assume that firm is producing cutput using two inputs labour and capital. Also it is assumed that |abour is the
variable input and capital is the fixed input for production. Since labour demand curve is derived demand, it will
ultimately depend on firm’s decision to produce output. Here we introduce the concept of marginal revenue product
of labour (M} %). It is given by M} ', = MF, x M} where MP_ is the marginal product of labour showing
additiona cutput generated by additional employment of labour, MR is the marginal revenue showing additional
revenue generated by additional output. Thus MRP, is the additional labour generating additional revenue in the
product market. Naturally a firm will purchase/ employ labour as long as margina revenue product of labour is



equated to margina cost of employment of labour, Under competitive factor market, fixed wage rate w is the
marginal cost of employment of labour. So the equilibrium in the factor market is determined by the equation:

MRPL=W oo 1)

This labour demand curve and labour market equilibrium are shown in figure 2a and figure 2b respectively.
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(Source : Pindyck and Rubinfeld, Microeconomics)

From figure 2ait is clear that when output market is perfectly competitive, MRP_. =MP_.MR = MP_ .P=VMP, where
VMP_ stands for value of margina product of labour. This happens because under perfectly competitive output
market, P=MR. Hence MRP_ and VMP_ will coincide. However, if output market is monopolistic, P >MR . Hence
VMP_ curve will lie above MRP, curve. Figure 2b shows that equilibrium in labour market is determined by
intersection of MRP_ curve and supply curve of labour. w' is the equilibrium wage and L’ is the equibrium
employment of |abour
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Figure3 (Source : Pindyck and Rubinfeld, Microeconomics)



Figure 3 shows the labour demand corresponding to various wage rate. When wage rate is w; labour demand is L,
Similarly when wage rate is w,, corresponding labour demand is L. Joining the locus of various (w, L) we obtain the
labour demand curve which is nothing but our MRP, curve. So it can be concluded that under competitive factor
market (with single variable input, labour) MRP, curve isthe labour demand curve.

| b. Demand curve for labour under several variableinput

Here we assume that both labour and capita are variable input. So if wage rate fals, initialy firm will increase
employment of labour because of its increasing productivity. Increase in MP_ will cause increase in MRP, and firm
will hire more labour to make MRP_=w. However, there is an additional effect. Since capital is aso variable here, a
decrease in wage allows producer of capital goods to increase their production through hiring of more labour. Hence
marginal product of capital aso increases which in turn, encourages firm to rent more capital as well as hire more
labour. Margina product of labour increases further because of use of more capital. Hence Marginal Revenue
Product (MRP,) curve will shift to the right causing additional labour employment. Thisis shownin figure 4.
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Figure 4 (Source : Pindyck and Rubinfeld, Microeconomics)

In figure 4, A to B along MRP_; is the primary effect of labour employment due to decrease in wage. But B to C is
the secondary effect on labour employment caused by shift of MRP_; to MRP,. Joining A and C we get labour
demand curve under competitive factor market when severa inputs are variable. Comapring figure 3 with figure 4 it
can be mentioned that labour demand will be relatively elastic when severa inputs are variable.

Industry Demand Curve for labour
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In figure 5, industry labour demand curve is derived from firm’s labour demand curve. Figure 5a shows MRP; is
the firm labour demand curve assuming product price is fixed. Hence industry demand curve for labour will be
horizontal sum of firm labour demand curve (figure 5b). However, But when wage rate falls (from15 dollar to 10
dollar), price of the product also fals (due to shortage of demand in the product market). Hence labour demand
shifts leftward from MRP_; to MRP, reducing labour employment. Figure 5b shows Industry demand curve with
variable product price is much moreinelastic compared to industry demand curve under fixed product price.

Now we come to market supply curve of labour. Already we know from figure 1 that individua supply curve of
labour will be a horizonta straight line, indicating that firm can hire as many labour as they wish with afixed wage
rate. However, market supply curve for labour will be first upward sloping then backward bending as shown by
figure 6.
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Reason for such shape of labour supply is as follows. Each day is divided into two period: work time and leisure.
Increasing work time implies decrease in leisure and vice vera. As wage rate increases, intialy workers engage in
more work by forgoing leisure. So labour supply is upward sloping her. However, after certain period of work , as
wage rate increases further, their work time will beless and it will be substituted by more leisure compared to earlier
period. Hence labour supply will be backward bending.

Equilibrium in a competitive Factor Market

Equilibrium wage in the factor market in determined by the intersection of market demand for labour and market
supply of labour. Figure7 shows such equilibrium under two aternative product market conditions.
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Figure 7 (Source : Pindyck and Rubinfeld, Microeconomics)

Figure 7a shows competitive factor market equibrium when firm faces perfect competition in output market. Labour
is getting wage according to MRP_ (=VMP_ ) as discussed earlier. However, under monopolistic output market
(figure 7b) labour will be paid according to MRP_ which is less than their margina product (VMP,.). Comparing
Figure 7aand 7b, vy=w.=VMP_. But, wy, = MRP_ and wy< vy (since P>MR). The difference between wy and vy is
called monopolistic exploitation of labour. Because this wage differential is generated fundamentally because of
monopolistic product market.

Il. Factor Market with M onopsony power

Now we introduce a new concept viz, firm is a monoposonist (single buyer) in the factor market. As a single buyer
firm will exercise its monoposonistic power to determine wage rate. Monopsonist buyer will reach equibrium where
margina value (MV) is equa to marginal expense (ME). Here MV indicates the additional value that is being
generated from an additional employment of labour. In the present context, MV = MRP,. Again, ME is the marginal
expense (additional cost) for hiring additional labour. It is generated from average expense (AE), per unit
expenditure for hiring labour. AE is actualy the wage rate determined from labour supply curve. Thisis shown in
figure 8.
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Figure 8 (Source : Pindyck and Rubinfeld, Microeconomics)

It should be pointed out that when buyers are competitive AE curve (labour supply curve of the firm) is a horizontal
straight line indicating AE=ME = w,where w; is the competitive wage earned the labour. However, figure 8 shows
when firm has monopsonist power, supply curve of labour (AE) is upward sloping (since firm and market labour
supply are equivalent) and ME will lie above AE. Monopsonist will pay w* which is lower than competitive wage w
and employ L, lower than competitive employment L..

I11. Factor Market with M onopoly power

Just like buyer of a factor of production can have monopsony power, seller of the factor input can aso have
monopoly power. Example is the labour union which act as a monopolist and determine labour employment and
wage rate. Figure 9 shows such case.
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Figure 9 (Source : Pindyck and Rubinfeld, Microeconomics)

When a labour union is a monopolist, it chooses among points on the buyer’s labour demand curve (D) which is
nothing but firm’s MRP_ curve. From the viewpoint of monopolist seller, demand curve for labour will act as
average revenue (AR) curve. So the sdller will choose among different points on the labour demand curve D, . It can
choose maximum employment L at the competitive wage w’. Again, monopolist union may choose employment L;
which is determined by the intersection of MR (corresponding to AR = D, ) with labour supply curve S . In this case
union will receive highest possible wage w;. Lastly, union may also choose w, and L, on the basis of demand curve
for labour D.. Thiswage w, will maximize total wage paid to the worker, but fetch zero margina revenue (MR).

Reference: (1) A. Koutsoyannis, Modern Microeconomics.

(2) R.Pindyck and D. Rubinfeld, Microeconomics.



Model Questions: Chapter 5: Choice under uncertainty and markets with asymmetric infor mation
M ultiple Choice Questions (M CQ)

QL. Consider alottery with three possible outcomes (i) Rs. 100 will be received with probability 0.1 (ii) Rs. 50 will
be received with probability 0.2 and (iii) Rs. 10 will be received with probability 0.7. What will be expected value of
the lottery?

A) Rs.25
B) Rs. 27
C) Rs. 30
D) None of the above

Answer : B)

Q2. Suppose Natasha’s utility function is given by U(Y) = Y®® where Y is her monthly income. Here Natasha’s
utility function shows she will be

a) Riskaverse

b) Risk neutra

c) Risklover

d) None of the above

Answer: a)
Q3. When aperson is known to be risk neutral his utility function will be

(@) Concave

(b) Convex

(c) Linear

(d) Rectangular Hyperbola

Answer: )

Q4. Any compound lottery is given as {L;L,L; : 1/3, 1/3,1/3} where L= (1,0,0), L= (1/4,3/8,3/8), L=
(1/4,3/8,3/8). Corresponding reduced form lottery L is given as

@ (U2,14,14)
(b) (1/2,0,1/2)

©) (U4,1/2,1/4)
(d) (V4,14,1/2)

Answer : a)

Q5. Comparing the relationship between utility level, expected income and variability of income of the consumer
from different available jobs following conclusion is true

(a) Utility isnegatively related to expected income and positively to variability of income
(b) Utility ispositively related to expected income and negatively to variability of income



(c) Utility is positively related to both expected income and variability of income
(d) Utility is positively related to expected income but uncorrelated to variability of income.

Answer: b)
Q6. Comparing the rel ationship between risk aversion and preference,

(a) Indifference curves are relatively steep if consumer ishighly risk averse

(b) Indifference curves are relatively less steep when consumer is highly risk averse
(c) Indifference curves are of usua shape when consumer is highly risk averse

(d) None of the above

Answer: a)

Q7. Suppose Seema is presently earning a certain income of Rs 40,000 that will continue in the next year. She is
offered a chance to take a new job that offers a 0.6 probability of earning Rs.44,000 and a 0.4 probability of
earning Rs 33,000. It is al'so known that Seema is a risk averse person. So her risk premium in the present context
will be

(& Rs600
(b) Rs 1000
(c) Rs400
(d) Rs200

Answer: )
Q8. The objective of diversification of portfoliosis

(@) To obtain higher return from investments

(b) Toreducerisk of investments

(c) To obtain more information regarding investments
(d) To attain leadership in investments

Answer: b)

Q9. Suppose there is an assignment of numbers uy, Us,....... ,Upto the n outcomes (1,2,3,....... ,n) such that for any
simplelottery L = (py,p2:Ps, ... pn) where p; is the probability of occurrence of u; ,we can write

ulL) = upprt W poteceennnnnnn.. + Uy pPn. Thisfunction u(L) iscalled

(a) Utility function

(b) Expected Utility Function
(c) vNM utility function

(d) bothbandc

Answer: d)

Q10. Suppose U = /W isthe vNM uitility function of a consumer where W stands for the wealth of the consumer. It
is also given that initial wealth of the consumer is 36. Now the consumer is facing the gamble of winning wealth 13
with probability 2/3 and losing wealth 11 with probability 1/3.

(&) The consumer will accept the gamble



(b) The consumer will not accept the gamble.
(c) The consumer will be indifferent between accepting or not accepting the gamble
(d) The consumer’s choice cannot be determined.

Answer: (a).
DESCRIPTIVE QUESTION:

1(a). Consider alottery with three possible outcome

(i) Rs 125 will be received with probability 0.2
(if) Rs 100 will be received with probability 0.3
(iii) Rs50 will be received with probability 0.5

a. What isthe expected value of the |lottery?
b. What isthe variance of the outcome?

(b) A risk averse person is offered a choice between a gamble of paying Rs 1000 with probability 0.25
and Rs. 100 with probability 0.75 or a certain payment of Rs. 325. Which one should he choose and why?

2. Fallowing Von Neumann and Morgenstern utility theory, explain the decision making pattern of Risk
Lover, Risk Neutral and Risk Averter under uncertainty. How would the risk averter be willing to choose
ariskier option?

3. What are the ways in which consumer can reduce risks? Construct a model to explain an investor’s
choice prablem between risk and return while the investor divides his funds between treasury bill (risk
free) and stocks (risky asset)

4. Suppose that two investments have the same 3 payoffs, but the probability associated with each payoff
differs asillustrated in the table below

Payoff Probability (Investment A) Probability (Investment B)
Rs. 300 0.10 0.30
Rs 250 0.80 0.40
Rs 200 0.10 0.30

a. Find the expected return and the standard deviation of each investment.

b. Aloka has the utility function U=51 where | denotes the payoff. Which investment will she
choose?

c. Sashi hasthe utility function U=v/5] . Which investment will she choose?

d. Indu hasthe utility function U=5I. Which investment will she choose?

5. Define alottery. State the axioms of alottery space. Define vNM utility function.

6. Define Arrow Pratt measure of risk aversion and categorise how the utility function of the consumer is
related to the nature of risk aversion? What is risk premium?

7. Define adverse selection. “With asymmetric information, low quality car drives out good quality car
from the market”- justify the statement with Akerlof’s used car model.




8. Write short notes on thefollowing :

a) Risk Premium b) Simple lottery vs. Compund lottery ¢) Risk aversion and utility functions
d) Mora Hazard

9. A family farm has initial wealth Rs 2,50,000. Owner of the farm has two options. Either he can sit
idle and invest previous year’s income of Rs 2,00,000 at the interest rate 5% or he can plant wheat.
Planting costs Rs 2,00,000 with a sixth month time to harvest. If there is arain, planting wheat will
earn Rs 5,00,000 as revenue but if there is a draught planting will earn only Rs 50,000 as revenue.
Probability of rain is 0.70 and draught is 0.30. Utility function of the family is given as U(W)=vW
where W stands for wealth.

Which option the farm owner will choose? Explain.

10. A moderately risk-averse investor has 50 percent of her portfolio invested in stocks and 50
percent in risk free treasury bills. Show how each of the following events will affect the investors
budget line and proportion of stocksin her portfolio:

a. The standard deviation of the return on the stock market increases, but the expected return on the
stock market remains same.

b. The expected return on the stock market increases, but the standard deviation of the stock market
remains same.

Chapter 7: Factor Pricing Under different market structure
MCQ (Multiple Choice Questions)
Q1: When factor market (Iabour) is perfectly competitive, firm’s supply curve of labour will be
a. Upwardrising
Downward soping

b.
c. Pardld to horizontal axis
d. Pardl€ to vertica axis

Ans. c)
Q2. Factor demand curveis called derived demand because

a. Itisderived from production function

b. Itisderived from nature of competition in the output market
C. Itisderived from competition in factor market

d. None of the above

Ans: b)
Q3. Market supply curve for labour will be

a Upwardrising

b. Downward doping

c. Backward bending

d. Pardlé to horizontal axis



Ans. ¢)
Q4. When factor market is competitive but product market is monopolistic

a VMP.=MRP_
b. VMP.>MRP_
c. VMP_<MRP_
d. None of the above

Ans: b)

Q5. Labour demand curve of the firm under severa variableinputsis
a. Steeper than that under single variable input

b. Flatter than that under single variable input

c. Equal slope with that under single variable input
d. Unrelated to that under single variable input

Answer: b)
Q6. When both factor market and product market are perfectly competitive

a  VMP, isthelabour demand curve of the firm
b. MRP_ isthe labour demand curve of the firm
c. Bothaandb

d. Neitheranorb

Answer: ¢)
Q7. Industry demand curve for labour is the horizontal sum of firm labour demand when

a.  Product priceisfixed

b. Product priceisvariable
c. Input priceisvariable,
d. None of the above

Ans. a)
Q8. Monopsony power in factor market indicates

Single seller of factor
Single buyer of factor
Multiple

seller of factor

Multiple buyer of factor

©® o0 o

Answer: b)
Q9. Monopalistic explotation of labour arises when

a. Factor market is competitive but product market is monopolistic
b. Factor market is monopsonistic but product market is competitive
c. Both factor market and product market are monopolistic

d. Factor market and product market is are competitive



Ans. a)

Q10. Bilateral monopoly occurs in the factor market when

seller is monopolist and buyer is monopsonist

both buyer and seller in the market are competitive
seller is monopolist but buyer is competitive

seller is competitive and buyer is monopsonist

oo oo

Ans. a)
Descriptive Question

1. Show how the equilibrium price and quantity of a factor are determined when there is perfect
competition in both commaodity and factor market. Why input demand is called derived demand?

2. Derive the demand curve of a factor input (labour) under a competitive market (commodity and
factor), when severa inputs are variable .

3. Show how individual labour supply curve is derived using indifference curve analysis

4. Suppose factor market is perfectly competitive and product market is monopolistic. How
demand curve for labour is determined for individua firm? Can market demand curve for labour
be obtained by summation of individua labour demand? Explain with diagram.

5. How labour demand and wage rate are determined in the factor market with monopsonist buyer but
competitive sdler? Is this wage is equivalent to the wage under competitive factor and product
market? Explain
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21. Pricing of Factors of

Pmduction ar_ld .
Income Distribution

he theory of income distribution is the study of the deter-
" mination of the shares of the factors of production in the total output preduced 1n
the economy over a given time period. If, for simplicity, we assume that there are two
factors of production, labour and capital, their shares are defined as follows
w- L :

[share of labour] = X

The subject-matter of t

[share of capital] = '—X—

where w = wage rale
r = rental of capital
L = quantity of labour employed

K = quantity of capital employed
X = value of output preduced in the economy.

The factor shares depend on the state of technology which defines the production
function, and on the relative factor prices.

In Chapter 2 we saw that the production function defines the technically eificient
combinations of factors for the production of various levels of output. These combin- -
ations define factor intensities, which are measured by the capital-labour ratio { K/ L).
The factor intensity in the production of any commodity depends on the substitutabi-

5 that a measure of the degree of substitution of

lity of factors. We saw 1n Chapter

factors is the elasticity of substitution defined as
% change of K/L d(K/L)/(K/L)

7= 3 change of MRTS,x  d(MRTS)/(MRTS)

also saw that the choice by a firm of one among all
depends on the relative prices of these
the tangency of isoquants and isocost lines, that

ants (MRTSy x) to the slope of the isocost lines

the technically

= '

* NS

In Chapter 2 we
efficient combinations of factors factors. The

equilibrium of the firm 1s defined by
ic, by equating the siope of the 1soqu

(w/r).
| MRTS, x = &r
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deepening type, there will be some substitution
to an increase in the share of capital to the total product o

In summary we may write
w lcchnical),

income production) ( ) (
[distrihution} - [( function J' \r )" \ progress

There is a strong interrelationship between the three dqt ”
distribution, arising from the fact that lcchnolggy and technical progress
factors’ demand and supply which determine their prices. . !

In the first section ofrt’}l:i.'s' chapter we will examine the determination of the prrr:?:s
of variable productive resources in perfectly competitive mar}<ets, as wpll as n . t‘hc
kets with various degrees of imperfection. In the second section we will discus e
relation between the elasticity of substitution of productive resources and t l
shares, and the effects of technical progress on income distribution. In the fina
section we will discuss some additional topics related to income distribution, namely,

. income
erminants of in
ffect the

of factors in fixed supply and the associated concepts of economic rent

(a) the pricing :
and quasi-rent. () the main factors responsible for wage differentials, (c) the problem
of ‘exhaustion’ of the total output in an economy by factor payments.

I. FACTOR PRICING
The mechanism of determination of factor prices does not differ fundamentally

from that of prices of commodities. Factor prices are determined in markets under
the forces of demand and supply. The difference lies in the determinants of the

demand and supply of productive resources.
In the nineteenth century economists classified factor inputs into four groups:
land, labour, capital and entrepreneurship. The prices of these factors were called
rent, wage, interest and profit respectively, and each one was examined by a separate
body of theory. Since, however, there are many common factors underlying the
determination of the price of inputs, a general framework can be developed for
analysing the price mechanism of any productive resource. Thus, the theory to be
developed in this section, will be presented in general terms, so that it is applicable to
all factors of production. Given that labour is the most important input, we will
usually speak of ‘the demand for labour’ or, ‘the supply of labour’. But the reader
should interpret such expressions as implying ‘the demand for a productive factor’

and ‘the supplv of a productive factor’. :
In this section we will be concerned with the price of variable factors. The deter-
mination of the price of factors in fixed supply will be examined in the third section.
We will first examine the determination of factor prices in perfectly competitive

product and input markets. Subsequently we will relax the assumption of per-
fectly competitive markets and we will discuss factor pricing in markets with various

degrees of imperfection.

A. FACTOR PRICING IN PERFECTLY COMPETITIVE MARKETS
=
c'jr marginal productivity theory of distribu-;

In this part we will develop the so-call

tion. It takes its name from the fact that, in perfectly competitive product and input

markets, factors are paid the value of their marginal physical product (see below)
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We said earlier that the price of a factor, w, is determined by its total demand and
supply schedules. The total demand is the sum (aggregate) of the demands of indivi-
dual firms for the productive factor. Similarly, the total supply of a factor is the sum
of the supplies by the individual owners of the factor.

Following the methodology of earlier chapters we will develop first the demand for
lgbotxr‘ by ;x_sm‘glc firm. The aggregate demand will then be derived from the summa-
tion of the individual demands. The same approach will be adopted for the market
supply. We will first derive the supply of labour by an individual consumer. The

aggregate supply of labour will then be derived from the summation of the individual
supply curves.

) 4 The demand for labour in perfectly competitive markets

We will examine the demand for labour in two cases: (i) when labour is the only
variable factor of production, (ii) when there are several variable factors.

(i) Demand of a firm for a single variable factor
The following assumptions underlie our analysis:

(a) A single commodity X is produced in a perfectly competitive market.
Hence P, is given for all firms in the market.

(b) The goal of the firm is profit maximisation.

{c) There is a single variable factor, labour, whose market is periectly competitive.
Hence the price of labour services, w, is given for all firms. This implies that the
supply of labour to the individual firm is perfectly elastic. It can be denoted by a
straight line through w parallel to the horizontal axis (figure 21.1}. At the going
market wage rate the firm can employ (hire) any amount of labour it wants.

Figure 21.1

{d) Technology is given. The relevant section of the production function is shown
in figure 21.2. The slope of the production function is the marginal physical product
of labour

' X
L= MPP,
The MPP, declines at higher levels of employment, given the law of variable propor-
tions. (See Chapter 2.) If we multiply the MPP at each level of employment by the
given price of the output, P, we obtain the value-of-marginal-product curve VMP,
(figure 21.3). This curve shows the value of the output produced by an additional
unit of labour employed.
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The firm, being a profit maximiser, will hire a factor as long as it adds mp:e :owt;l)itcz;ll
revenue than to total cost. Thus a firm will hire a resource up to the point a o
the last unit contributes as much to total cost as to total revenue, bgcapse total proﬁ
cannot be further increased. In other words the condition of equilibrium of a profit

maximiser in the labour market is

" MC_=VMP,
where MC, = marginal cost of labour,
o Ww=VMP,' '

iven that MC, = w.

In figure 21.4 the equilibrium of the firm is denoted by e. At the market wage rate w
the firm will maximise its profit hiring I* units of labour. This is so because to the left

Y

! Formal derivation of the equilibrium of the firm
The production function is

X =/(L)k
The total cost consists of the variable cost w- L and the fixed cost F
C=wL+F
The revenue of the firm isR = P, - X = P_-[ f(L)]. The firm wants to maximise its profit

N=R-C
O=P [f(L)]-(wL+F)

Setting the first derivative of the profit function with respect to labour equal to zero we obtain

il _ (dX
— =P l—]|-w=
L~ * (dL) =0
Rearranging
= : dX
P, (MPP)=w (given — = MPPL)
dL
or

VMP, = w QED.
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of I* each unit of labour costs less than the value of its product (VMP, > w), hence
the profit of the firm will be increased by hiring more workers. Conversely to the
right of I* the VM P, < w, and hence profits are reduced. It follows that profits are at
a maximum when VMP, = w.

If the market wage is raised to w,, the firm will reduce its demand for labour to I,
{figure 21.5) in order to maximise its profit (at e, in figure 21.5 w, = VMP‘L}. Si-
milarly, if the wage falls to w,, the firm will maximise its profit by increasing its
employment to [,.

It follows from the above analysis that the demand curve of a firm for a single
variable factor is its value-of-marginal: -product-curve:’ —»#—

s an illustration of the above discussion conSider the following numcrlcal
example.

Assume a production process which involves a fixed amount of machinery (e.g. ten
machines) giving rise to a total fixed cost of £50, and labour which is the only
variable factor. The wage rate is £40 and the price of the commodity produced is £10.
The production function is specified by the information of the first four columns of
table 21.1. Column 6 shows total revenue (= X - P,), column 10 includes total var-
iable cost (= L-w). Finally column 12 shows the profit of the firm
(lT=R-TVC - FC).

The demand for labour which maximises the profit of the firm can be determined
either by using the total revenue and total cost curves, or by using the VMP,

schedule and the given wage rate, which defines the supply of labour to the individual
firm.

. 1. The total revenue-total cost approach

e all

(}’roﬁt is at a maximum when the difference between total revenue and total cost is
greatest. In our example this occurs when nine units of labour are used. This solution,
therefore, corresponds to the profit-maximising position of the firm.

The total revenue-total cost approach is shown in figure 21.6. From this figure we
see that the maximum distance between the two curves occurs when the firm employs
nine units of labour. At this level of employment the slope of the total revenue and
the total cost curyes are j__gl The slope of the revenue curve is the margmal revenue
per additional unit of labour, and the slope of the total cost curve is the wage rate,
which in perfectly competitive markets is equal to the marginal cost of labour. Thus
the condition for the equilibrium of the firm in the factor market is

MRP, =w = MC,
Given that

Lo OR _A(X-P) - X -
MRPL—E— 6L —Pxﬁ:=Px‘(MPPL)
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TR
¢ TR
TC
TVC
0 9

Figure 21.6

and by definition
P.-(MPP,)= VMP,
we may write the equilibrium condition as
VMP, = w

‘N

which is the same result as the one we reached above.! )

2. The VMP, approach

i In figure 21.7 we show the VM P, of our numerical example. The supply of labour _
1 the individual firm is the straight line S; passing through the given wage rate of i1
$40. The two curves intersect at point e, which defines the demand for labour (I = 9)

at which the profit of the firm is at a maximum.

w

200

100

T
iy

$40=w \e

W, \
e s,

Figure 21.7

e S i L i

The firm is in equilibrium by equating the VMP/ to the market wage rate. If the
market wage rises, the equality of w, and VMP, occurs to the left of e. Conversely if

the wage rate falls to w, the equality with the VMP curve occ

urs to the right of e.

Thus the value-of-marginal-product curve is the demand curve for labour of the

Tra
Ny

individual firm )
/

! Note that in perfectly competitive markets MRP, = VMP,. This is not true for imperfect

product markets. (See page 541 below.)

».‘v
.

i

ia
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factors of
production

the inputs used to
produce goods and
services

THE ECONOMICS OF LABOR MARKETS'

ers mnmm»mn

ital own!
me Cap: more than

landowners higher rental income than others, and so! = s
profit than others? Why, in particular, do computer programim
as station attendants? , ly and

5 The answers to these questions, like mo! Esﬁmmm_._”n“:%w Wnnmm

demand. The supply and demand for labor, d why some peo-

paid to workers, landowners, and capital owners. To E._n_maanw o deeply at
ple have higher incomes than others, therefore, we :wmm.»o Eo :M the next two
the markets for the services they provide. That is our job in this an
chapters.

qﬂw chapter provides the basic theory for the ESJ&W of factor BM_MMMWM
you may recall from Chapter 2, the factors of m:dm:n:a: are the Svn._i_ ortant
produce goods and services. Labor, land, and capital are the three most 1mp =it

factors of production. When a computer firm produces a new .mo?z.»nm m:omﬂ nue\m d

uses programmers’ time (labor), the physical space on which .:m o?wﬁ.. ar M. o bt
(land), and an office building and computer equipment (capital)- Similarly, W a)
a gas station sells gas, it uses attendants’ time (labor), the physical space (land).
and the gas tanks and pumps (capital). .
In Emm_\ ways ?Qow Bmmnmnm MmmBEm the markets for goods and mmnsnm.mgﬂm
analyzed in previous chapters, but they are different in one m.h:wo:m:m way: M
demand for a factor of production is a_derived demand That is, 2 firm’s amgmﬂb
for a factor of production is derived from its decision to supply a good in another
market. The demand for computer programmers is inseparably Emm‘ to the sup-
ply of computer software, and the demand for gas station attendants is insepara-
bly linked to the supply of gasoline. .

In this chapter, we analyze factor demand by considering how a competitive,
profit-maximizing firm decides how much of any factor to buy. We begin our
analysis by examining the demand for labor. Labor is the most important factor
of production, because workers receive most of the total income earned in the U.S.
economy. Later in the chapter, we will see that our analysis of the labor market
also applies to the markets for the other factors of production.

The basic theory of factor markets developed in this chapter takes a large step
toward explaining how the income of the U.S. economy is distributed among
workers, landowners, and owners of capital. Chapter 19 builds on this analysis
to examine in more detail why some workers earn more than others. Chapter

20 examines how much income inequality results from the functioning of factor
markets and then considers what role the government should and does play in

altering the income distribution.

st in economics,
land, and capital de

The Demand for Labor

Labor markets, like other markets in the economy, are governed by the forces of
supply and demand. This is illustrated in Figure 1. In panel (a), the supply and
demand for apples determine the price of apples. In panel (b), the supply and
demand for apple pickers determine the price, or wage, of apple pickers.

As we have already noted, labor markets are different from most other markets
because labor demand is a derived demand. Most labor services, rather than being
final goods ready to be enjoyed by consumers, are inputs into the production of
other goods. To understand labor demand, we need to focus on the firms that

hire the labor and use it to produce goods for sale. By examining the link between
e production of goods and the demand for labor to make those goods, we gain

insight into the determination of equilibrium wages.

CHAPTER 18 THE MARKETS FOR THE FACTORS OF PRODL..

services. Panel (3}
of apples. Panel
the wage of apple

.ﬂs basic tools of supply and demand apply to goods and to _mﬁo«
Mv oWs how the supply and demand for apples determine the price
) shows how the supply and demand for apple pickers determine

Figu

The Versatility of ¢

and Demand

pickers,
le Pick
(a) The Market for Apples (b) The Market for Apple Pickers
Price of Wage of
Apples Apple
Pickers s
Supply uppl
Pl B :

Demand | Demi

0 Q Quantity of 0 L Quanti

Apples Apple Pic

The Competitive Profit-Maximizing Firm

Let’s look at how a typical firm, such as an apple producer, decides what quantity
of labor to demand. The firm owns an apple orchard and each week must decide
how many apple pickers to hire to harvest its crop. After the firm makes its hir-
ing decision, the workers pick as many apples as they can. The firm then sells the
apples, pays the workers, and keeps what is left as profit.

We make two assumptions about our firm. First, we assume that our firm is

competitive both in the market for apples (where the firm is a seller) and in the

market for apple pickers {where the firm is a buyer). A competitive firm is a price

taker. Because there are many other firms selling apples and hiring apple pick-

ers, a single firm has little influence over the price it gets for apples or the wage
it pays apple pickers. The firm takes the price and the wage as given by market
conditions. It only has to decide how many apples to sell and how many workers
to hire.

Second, we assume that the firm is profit maximizing. Thus, the firm does not
directly care about the number of workers it has or the number of apples it pro-
duces. It cares only about profit, which equals the total revenue from the sale of
apples minus the total cost of producing them. The firm’s supply of apples and
its demand for workers are derived from its primary goal of maximizing profit.

The Production Function and the
Marginal Product of Labor

To make its hiring decision, the firm must consider how the size of its work-
force affects the amount of output produced. In other words, it must consider
how the number of apple pickers affects the quantity of apples it can harvest
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Product Marginal Product mm.-
Labor Output of Labor of Labor Wage Marginal Profit s
L Q  MPL=AQIAL VMPL=PXMPL W AProfit=VMPL— W |
Oworkers 0 bushels : K
100 bushels $1,000 $500 $500
1 100 )
80 800 500 300
2 180
60 600 500 100
3 240
40 400 500 -100
. 4 280
20 200 500 -300

5 300

Value of the

and sell. Table 1 gives a numerical example. In the first column is the number
of workers. In the second column is the quantity of apples the workers harvest
each week.

These two columns of numbers describe the firm’s ability to produce. Recall
that economists use the term production function to describe the relationship
between the quantity of the inputs used in production and the quantity of out-
put from production. Here the “input” is the apple pickers and the “output” is
the apples. The other inputs—the trees themselves, the land, the firm's trucks
and tractors, and so on—are held fixed for now. This firm’s production function
shows that if the firm hires 1 worker, that worker will pick 100 bushels of apples
per week. If the firm hires 2 workers, the 2 workers together will pick 180 bushels
per week. And so on.

Figure 2 graphs the data on labor and output presented in Table 1. The numbe:
of workers is on the horizontal axis, and the amount of output is on the vertical
axis. This figure illustrates the production function.

One of the Ten Principles of Economics introduced in Chapter 1 is that rational
people think at the margin. This idea is the key to understanding how firms
decide what quantity of labor to hire. To take a step toward this decision, the third
column in Table 1 gives the marginal product of labor, the increase in the amount
of output from an additional unit of Tabor. When the firm increases the number of
workers from 1 to 2, for example, the amount of apples produced rises from 100 to
180 bushels. Therefore, the marginal product of the second worker is 80 bushels.

Notice that as the number of workers increases, the marginal product of labor
declines. That is, the production process exhibits diminishing margi
At first, when only a few workers are hired, they can pick the low-hanging fruit.
As the number of workers increases, additional workers have to climb higher up
the ladders to find apples to pick. Hence, as more and more workers are hised,
each additional worker contributes less to the production of apples. For this rea-

son, the production function in Figure 2 becomes flatter as the number of workers
rises.

Quantity
. of Apples

Y Production

Wuw function

20 o !
180
100
0 1 2 3 4 5 Quantity of
Apple Pickers -

The Value of the Marginal Product an

the Demand for Labor ;

Our profit-maximizing firm is concerned more with money than with apples. As
a result, when deciding how many workers to hire to pick apples, the firm consid-
ers how much profit each worker would bring in. Because profit is total revenue
minus total cost, the profit from an additional worker is the worker’s contribution
to revenue minus the worker’s wage.

To find the worker’s contribution to revenue, we must convert the marginal
product of labor (which is measured in bushels of apples) into the value of the
marginal product (which is measured in dollars). We do this using the price of .
apples. To continue our example, if a bushel of apples sells for $10 and if an addi-
tional worker produces 80 bushels of apples, then the worker produces $800 of
revenue. :

The value of the marginal product of any input is the marginal product of
that input multiplied by the market price of the output. The fourth column in
Table 1 shows the value of the marginal product of labor in our example, assum-
ing the price of apples is $10 per bushel. Because the market price is constant
for a competitive firm while the marginal product declines with more workers,
the value of the marginal product diminishes as the number of workers rises.
Economists sometimes call this column of numbers the firm’s marginal revenue

- inputs into production (apple - . £

nxsm: 18 THE MARKETS FOR THE FACTORS OF PRODUCTION . ~ 379
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roduct: 1t is the extra revenue the firm gets from hiring an additional unit of a
mmnno_. of

production.

Now consider how many workers the firm will hire. Suppose that the market

wage for apple pickers is $500 per week. In this case, as you can see in Table 1,
the first worker that the firm hires is profitable: The first worker yields $1,000 in
revenue, or $500 in profit. Similarly, the second worker yields $800 in additional
revenue, or $300 in profit. The third worker produces $600 in additional revenue,
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unp —‘om:mv_.m.

or $100 in profit. After the third worker, however, hiring wores M Because the
The fourth worker would yield only $400 of additional nm<n=%oo reduction in
worker’s wage is $500, hiring the fourth worker would mean a $

rofit. Thus, the firm hires only 3 workers. y the
F It is instructive to consider .w.#. firm's decision graphically. m_mﬁm_wm ﬂmw——w:ﬁ.
value of the marginal product. This curve slopes n_osﬂsﬁnm vmn._ﬂm figure also
ginal product of labor diminishes as the number of workers rises. th :ma._ hires
includes a horizontal line at the market wage. To maximize vn.om_r _m mmnﬁ__&‘r
workers up to the point where these two curves cross. Below this _m<.m. ° another
ment, the value of the marginal product exceeds the wage, S0 r_::_m:m of the
worker would increase profit. Above this level of employ ment, Em bl ofitable.
marginal product is less than the wage, so the marginal worker is unp _,z:. value
Thus, a conpetitive, profit-maximizing firm hires workers up to the point where

of the marginal product of labor equals the wage. itive firm,

Having explained the profit-maximizing hiring strategy for a n,oamm: m . n
we can now offer a theory of labor demand. Recall that a firm’s labor-dem i
curve tells us the quantity of labor that a firm demands at any given wage- b
have just seen in Figure 3 that the firm makes that decision by choosing the an :
tity of labor at which the value of the marginal product equals the 2mmm.~.:§_
result, the value-of-marginal-product curve is the labor-demand curve for a compe e,

profit-maximizing firm.

What Causes the Labor-Demand Curve to Shift?
We now understand the labor-demand curve: It reflects the value of the Bm_.mn._m_
product of labor. With this insight in mind, let's consider a few of the things that
might cause the labor-demand curve to shift.

a\Q.“m Output Price  The value of the marginal product is marginal product times
the value of

Figure w

The Value of the '
Marginal Product of
Labor
This figure shows how the
value of the marginal product
(the marginal product times
the price of the output)
depends on the number of
workers. The curve slopes
downward because of
diminishing marginal product.
For a competitive, profit-
maximizing firm, this value-
of-marginal-product curve is
also the firm's labor-demand
curve.

the price of the firm'’s output. Thus, when the output price changes, A 3
the marginal product changes, and the labor-demand curve shifts. An increase in

Value

of the
Marginal
Product
Market

wage v

I i

e |

H Value of marginal product =

H (demand curve for labor) 1

0 Profit-maximizing quantity Quantity of

. Apple Pickers

" .. Input Demand and Out .
| . put Supply:
_ Two Sides of the Same Coin

f F i e

the price of apples, for instance, raises the value of the marginal product of each
worker who picks apples and, therefore, increases labor demand from the firms
that supply apples. Conversely, a decrease in the price of apples reduces the value
omvr—.m%&‘mim_ product and decreases labor demand.

. Téchnological Change Between 1960 and 2009, the output a typical US.

& Wworker produced in an hour rose by 183 percent. Why? The most important rea-

: son is technological progress: Scientists and engineers are constantly figuring out
New and better ways of doing things. This has profound implications for the labor

g _market. Technological advance typically raises the marginal product of labor,
“which in firn increases the demand for labor and shifts the labor-demand curve,
Hothe right.

% Itisalso possible for technological change to reduce labor demand. The inven-
on of a cheap industrial robot, for instance, could conceivably reduce the mar-
al product of labor, shifting the labor-demand curve to the left. Economists
this labor-saving technological change. History suggests, however, that most

CHAPTER 18  THE MARKETS FOR THE FACTORS OF PRODU
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technological progress is instead labor-augmenting. Such technological advance
explains persistently rising employment in the face of rising wages: Even though
wages (adjusted for inflation) increased by 150 percent during the last half

century, firms nonetheless increased the amount of labor they employed by
87 percent. ‘

The Supply of Other Factors The quantity available of one factor of produc-
tion can affect the marginal product of other factors. A fall in the supply of lad-
ders, for instance, will reduce the marginal product of apple pickers and thus the
demand for apple pickers. We consider this linkage among the factors of produc-
tion more fully later in the chapter. .

QUICK QUIZ Define marginal product of labor and value of the marginal product

of labor,  Describe how a competitive, profit-maximizing firm decides how many
workers to hire.

S S 55
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B E_A;ACTOR PRICING IN IMPERFECTLY COMPETITIVE MARKETS

The price of an input, when there are imperfections in the commodity and the
factor mgrkets. i1s determined by the same mechanism as in the case of perfectly
competitive markets: demand and supply determine the price of the factor and the
level of its employment. However, the determinants of the demand and the supply are

o

different in_the case of market imperfectiops.) T

We will consider four—r;]\\lmje?\?ifh‘Va—ﬁous kinds of imperfections. In the first
model we will assume that the firm has monopolistic power in the produst market, {J
while the factor market is perfectly competitive. We will next allow for impstisctions
in the demand for the factor. In particular we will examine the case of 2 firm which
hqg_n_wp_n,apn]ﬁtfic_pg\yg_r‘ig.@*Mygt_}garket and monopsonistic power in the input@ .
market.The third model is the case ofa bilateral monopoly{the firm has monopson- {3 «+#"
1stic power and the supply is controlled by labour unions. Finally the fourth model
refers to the case of a firm which has no monopsonistic pom faces unionised @
labour supplyw i

The above models are extensions of the marginal productivity theory of factor
pricing and income distribution/

K . . . “’
i Model A. Monopolistic power in the product market Frew A ’"‘W“\’ ES WManveek -

(@) (Demand of a monopolistic firm for a single variable factor

In this model we assume that the firm uses a single variable factor, labour, whose
market is perfect: the wage rate is given and the supply of labour to the individual
firm is perfectly elastic. )However, the firm has monopolistic power in the market of
the commodity it prod ces./This implies that the demand for the product oi the firm
is downward-sloping and tﬁe marginal revenue is smaller than the price at all levels
of output (figure 21.19).

Under these conditions we will show that the demand for labour of an individual
firm is not the VM P, curve but the marginal-revenue-product curve, defined by multi-

plying the MPP, times the marginal revenue of selling the commodity produced:
MRPLz MPPL A’[Rx i ) L'J » t v L % ) ,_“.- { g‘;_:‘-\ "

We may illustrate the derivation of the marginal-revenue-product-of-labour curve,
using the numerical example of the previous section, with the difference that the price
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Figure 21.19 Imperfect product market

of the commodity produced declines as output increases. The relevant data

in table 21.2. , TR
The VMP, (= MPP,-P,) is shown in column 8, and the MRP, (= MPF,- MR,

eneral Equilibrivm Welfare Economic,

i Yo ¥
MRE = MPF, - MR,

Figure 21.20  Perfect factor market

are given

is shown in column 9. We observe that VMP, > MRP, . In figure 21.20 the FAIE,
curve lies above the MRP, curve at all levels of employment. This 1s due to the fact
that P, > MR, at all levels of output and employment. Both the VM P, and MRFP,
have a negative slope because their components (MPP,, P,. and MR, dechine as
output expands and the price of the product falls

Mathematicai derivation of the MRP, curve:

We will show that MRP, = MPP,-MR,.
I. Let the dGemand function for the product be

The total revenue of the firm is

and the maigmnal revenue

or

o k.

JQI

d
MR, =P, + :
. 5 Qld

Pn QII(QJ

(1)

TR =P, Q,

a0,
P,

,'l

Q.

+0,
Q.

ar,
Q.

2)

2. The preduction function with labour the only variable factor 1

Q,= f:“-)

The MPP, 15

40,
= MPP, (3)

3. By defimtion the margmal revenue product of labour i3 the change n tolal revenue
attributable to a unit change in labour

TR
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otal revenue with respect to L is

Given TR = P,-Q,, the derivative of t

iP, dQ
dTR) , Qs | {_‘ ,J
=P T,
do, | i”’:J
=-— 1P + x I
or AIRPI dL [ x Q dQ’ \J\ L’
But from (3) rt“ (l/
’
’ 40, = MPP,
dL i
and from (2)
P, + i = MR
x Qx de - x

Therefore  MRP, = (MPP,)-(MR,). Q.E.D.

- We will now show that the demand for labour is its marginal-revenue-product curve.

Recall that in this model we assume that the labour market is perfectly competi-

tive. Hence the supply of labour to the individual firm is perfectly elastic. This is

shown by the horizontal line S, in figure 21.21, which passes through the market
wage w.

Figure 21.21

The firm, being a profit maximiser, will be in equilibrium at point e, employing 1,

units of labour. At this point )
MRP, =MC, =w
In other words the firm is in equilibrium in the factor market when it employs units

of labour up to the point where the marginal revenue product of labour is equal toits
marginal cost. (Recall that MC, = w in a perfect labour market.) e is an equilibrium

point because with employment I, the firm’s profit is maximised. To the left of e a

unit of labour adds more to the revenue of the firm than the amount of its cost; hence
it pays the firm to increase its employment} Conversely at any point to the right of
an additional unit of labour adds more to‘total cost than to total revenue. Therefore,

a profit-maximising firm (with monopolistic power in the product market) will

7 Scanned by CamScanner
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Pricing of Factors of Production and Income Distribution 455

employ labour up to the point where the marginal revenue product is equal to the
wage rate.

The above analysis can be repeated for any given wage rate. Hence if only one
variable factor is used, the marginal-revenue-product curve is the monopolists
demand curve for-thisfactor—————

In our numerical example the firm maximises its profit by employing six units of
labour: at this level of employment MRP, = w = £40, and total profits (£350) are at

a maximum,
Formal derivation of the equilibrium of the monopolistic firm
The firm wants to maximise its profit

M=R-C=P,-Q, —(wL+F)

given
Pi=h(Q,)
and
Qx =f2(L)
The first-order condition for IT max is that the derivative of ITw.r.t. L is equal to zero
dIl dQ. dP, dQ
— =P == 4 X x| _ =0
=B T [dQ, T
Rearranging we obtain
1 1P
I_Q_‘ PX + Qx- l_f =w
dL dQ.
We have shown that
dQ ( dPx)
—= = MPP and P.+0Q, = MR,
dL ) ¢ do,

Therefore

(MPP,) (MR,)=w or  MRP =w
The firm maximises its profit when it employed units of labour up to the point where
MRP, = w. Q.E.D.
Given that

MRX=P,-(1—1)
eP

the above equilibrium condition can be written in the form

(MPP,) (Px)(l - ei) =5

which shows the relations among commaodity price, factor price, elasticity of demand
and the production function.

(b)} Demand of a variable factor by a monopolistic firm when several factors are used

When more than one variable factor is used in the production process the demand
forha.yariatgl_e_ factor is not its marginal-revenue-product curve, but is formed from
points on shifting MRP curves. T
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Fhe Qna[ysjs'J'Sijibjmt—ﬂf.H]O——pl’eViOUS—sec‘iOﬂ. Sup_pose that the market
Price of labour is w, and that its marginal revenue product is given by MRP, (figure

21.22). The monopolistic firm is in equilibrium at point A, employing /, units of
labour. If the Wage rate falls to w, the firm would move along its MRP, curve, 1o
point A", if other things remained equal. However, other things do not remain equal.
The fall in the wage rate has a substitution effect, an output effect and a profit-
maximising effect, as in the case of a perfectly competitive firm. The net result of these
effects is a shift of the marginal-revenue-product curve to the right (in general), which
leads to the cquilibrium point B. Gcnc:atingggm such as A and B at various levels
of w we obtain the demand curve of labour, Apparently the demand for a variable
- factor is n 10re elastic when several variable inputs are used in the production process.
= We conclude that the demand curves for inputs are negatively sloped, irrespective
of the conditions of competition in the product market.)
~

-

L

MRP,  MRP,
Figure 2122

( c)‘ The market demand for and supply of labour

i
. The market demand f or.a_factor is the Summation of the demand curves of the

.m_ch_\-'rcjygimrpgnopoh’st_ic firms.) I_i_&_ig'_g_r_egatinz_l_]gsiqpqn'_es. however, we must t1ake
Into account their shift as t@g_p_ngg_g[_hthgjggtor_[zdls as all monopolistic firms -

eg{pahd their Ourﬁﬁ,,fjhc_m_a‘rgt_grii@l_l - The individual demand curves and mar-
gm_al revenue curves for the commodity produced shift to the_left,’Graphically the

" fodenue product of the facor (and ol on the value of the maame] s £

‘the case of a periectly competitive product market, where P_ is given for all firms).

The market supply is not affected by the fact that firms have monopolistic power.

Thus the market supply of labour is the summation of the supply curves of indivi-
duals, as derived earlier. - '

“The market price of the factor is determined by the intersection of the market
demand and the market supply, Thus the analysis does not change. However, there is
an important difference: thc\r@ggc,t_d.cmand.is_baicd_@_\t_hg:_ﬁg!j;f,_,_angl not on the
VMP, . This means that when the firms have monopolistic powet the factor is paid
fis"MRP which is smaller than the VAP, This effect has been called monopolistic

exploitation by Joan Robinson.! It is shown in figure 21.23 for an individual firm, and

In figure 21.24 for the labour mar%—" ‘

' Joan Robinson, The Economics of Imperfect Competition (Macmillan, 1933).

]
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w
o d b "
——— monoplitic
: exploitation \
|
| We |
o b a St W, \\"
m \\
\A
VMP, \.\
0 L, \ ( 7 S (MRP) Z(VMP)
MRP, 0 L Le '
Figure 21.24

Figure 21.23

According to Joan Robinson a productive factor is exploited if it is paid a price less
than the value of its marginal product (VMP). We saw that a profit maximiser will
employ a factor until the point where an additional unit adds precisely the same
amount to total cost and total revenue.

For a perfectly competitive firm

VMP, = MRP,
Because:
VMP, = MPP, P,
and
MRP, = MPP,-MR,
But
P, = MR,
so that )
_VMP, = MRP, |

et is perfectly competitive the profit maximising

Thus when the commodity mark
f factor prices which are equal to the value

behaviour of firms leads to the payment o
of the marginal product (V'MP) of the factors.
However, the condition of equilibrium of a mono

¢ 7 Q MRP, = MPP, MR, =w
yys z; E"Ls,"" . — e
the value of their marginal product.

polistic firm is

and MR, < P,, so that factors are paid less than

The difference b5—im hgure 21.23 and w Wn I figure 21.24 shows that profit-
maximising behaviour of imperfectly competitive firms causes the factor price to be
less than the value of its marginal product. Furthermore the level of employment is

lower in industries which are not perfectly competitive (L. > Ln)-
t bé accepted on its face value.

Joan Robinson’s argument of ‘exploitation’ canno
The fact that labour gets a lower wage in industries where competition is imperfect
reflects the downward slope of the firms’ demand curve, which Is due to the brand
loyalty of consumers. Product differentiation reflects consumers’ desire for variety:
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f}?izsé]et?ii?‘wam‘ to be able to choos::_among substlitutc products. The consequence of
lower o, el; atgnvergencg between price and marginal revenuc and a lpwer wage. The
e D -fp(;s us the price t_hat consumers must pay for having a variety of the same
differer l~i;t;pnC:1i2not be f:onsndc_rc(_i as exploitation of labour by firms. Only if product
could acccp(' e ;xccsswc. or is imposed on consumers by large corporations, one
rgument of labour exploitation in monopolistic markets.

MM . .
monsl B. The ﬁrm. has monopolistic power in the commodity market and
Psonistic power in the factor market

(@) Equilibrium of @ monopsonist who uses a single variable factor

In thj _
A Tht;tlsiscatshcctg.:,::n??d for labour by the individual firm is the same as in Model
The Sul;ply o bn or labom_- by a monopolistic firm is the MRP, .
because the i laar0urFto thc 1qc1|v1dual firm, however, is not perfectly elastic,
the only buyer) in 1k %e‘b or simplicity we assume that the firm is a monopsonist (i.c.
slope: as the .‘;?‘;no ¢ 1abour market. In this case the supply of labour has a positive
(ﬁgul-e 2125} T};C SLPISOI]“S! fc;(pands the use of labour he must pay a hlgher wage
monopsonist must app yd(-) abour shows the average expenditure or price that the
input by the Teve] opf g:at, ifferent levels of employment. Multiplyirfg This price of the
for the inpur. Ho-wevcrmtp;] oynlwm we find the total expenditure of the monopsonist
ist is the marar‘nalérper;d' s magnitude for the equilibrium of the monopson-
The marginaﬁ EXpe'nse is”tll:re Ofpurchasmg an additional unit of the variable factor. !
from hiring an additiona] change in the total expenditure (on the factor) arising
Increases the toia] _unit of the factor. Hiring an additional unit of nput
otal expenditure on the factor by more than the price of this unit

bCCaUSC a“ CV‘UU u 1 y S
e 1 1 he maraqinag
; := S units emplo Cd are pald thc new higher priCC. Thu. t g‘ 1

a
=
§ ME 5
- (average expense
2 Curve)
S
=
MRR,

0] L

Figure 21.25

The marginal expense is the difference in the total expenditure at successively
higher levels of employment of the factor. Table 21.3 illustrates the calculation of the
marginal-expense-for-labour schedule. It is seen from table 21.3 that since the price
per unit of input rises as employment increases, the marginal expense (ME) of the
input is greater than its price at all levels of employment. The ME curve has a

! It is assumed that a single variable factor is used in the production process.
% This is the mirror image of the price-marginal revenue relation: the demand curve shows

the price of X, and the MR, lies below the demand curve at all levels of output.
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Table 213 Total and marginal expense on labour

Units Price Total Marginal
of of expenditure expense
labour | labour on labour on labour
l £4 £4 £f—
2 5 10 6
3 6 18 8
4 7 28 10
] 8 40 12
6 9 54 14
7 10 70 16
8 11 88 18
9 12 108 20
10 13 130 22 J

positive slope and lies above and to the left of the supply of the input curve. This
implies that the slope of the ME curve is greater than the slope of the supply curve,

assuming linear relations.
Formal derivation of the ME curve

I The input supply function is

w=f,(L) (1)

lts slope is dw/dL, and ex hypothesi dw/dL > 0. The total expense on the factor 1s
TE=w-L

2. By definition the marginal expense is the change in the TE when L changes by one unit

d(TE) _ dL | dw

agpa il o ppaess o Pai—

ME=——=wat™ i
or

ME=wtL-™ 2
BRT) @
Snce

dw

— >0, L>0andw>0

dL

it foliows that ME is greater than w for any value of L.
3. The slope of the supply function is

The slope of the ME curve is

d{ME) dw (dw dL L d*w

= +|——+L—
dL dL dL dL dI?

or
d(ME) dw d*w 4
=2-— +L— !
dL dL dr?
Thus the ME has a steeper slope than the w (or S,) function, assuming linear functions. p

QED. /

1

3

i

/ i
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The firm is in cquilibrium when it equates the marginal exp?%?lfﬁéceogi;g)iiﬁrﬁ?:
to its MRP. This is shown by point e in figure 21.26. The prOOthc . ?ml canc‘c
based on the definitions of the ME and MRP, curves. At g ! rcve‘m?c ;‘Jroduc‘t ;r
(which is the marginal cost) of labour is equal to the margina han to the cost of
labour. To the left of ¢ a unit of labour adds more to the rcvenuc’lt‘ mtr;w i
the input; hence it pays the firm to hire additional units of'labo.ur. 0 h ﬁg 0
additional unit of the factor costs more than the revenue it brings to t Ch im, C:{‘t?"—'
. the profit is decreased. It follows that profit is maximised by emplqymlgl a qU?(l;F ilhz
r of labour (1, in figure 21.26) for which the ME is equal to the marginal revenue
input.

ME

S

ME = MRA_ o o2,

We

MRP,

0 [ L
Figure 21.26

e

point on the supply curve corresponding to the equilibrium point e. To state this

differently, Wr i the equilibrium wage corresponding to the equilibrium level of
employment {/, in figure 21.26).

.th",the_ firri has monopsonist Power in the input market it pays to the factor a

The wage rate that the firm will pay for the I, units of labour is we, defined by the

tation. We saw tnat monopolistic exploitation arises from the lact that the demana —

VMP. Monopsonistic exploitation arises from the monopsonistic power of firms, and
Is something in addition to the monopolistic exploitation. To illustrate this it is
convenient (o begin from the equilibrium wage rate when both the product and the
factor markets are perfectly competitive. In figure 21.27 the VMP curve js the
industry demand curve for labour! and the S, curve is the market supply of labour
(free from any union activity). Demand and supply intersect at point 4. and
the equilibrium wage rate is w.: workers are paid the value of their marginal physical
product (Vi P). '

Next assume that the commodity market is monopolistic, while the input market is
perfectly competitive. The market demand for labour now is the MRP curve. It is the
summation of shifting individual demand curves for labour. The labour market is in
equilibrium at point B (figure 21.28). The difference between weand wy, is the ‘mono-
polistic exploitation’. Each unit of labour receives its MRP which is less than the

! Recall that the market demand for labour is the sum of the shifting individual firms’

demand curves for labour, as the price of the commodity falls when all firms increase their
output in response (o a decline in the wage rate.
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VMP. Due to the monopoly power of firms, the price of the commodity will be
higher and its demand lower. Hence the demand for labour will also be lower. Thus
the result of ‘monopolistic exploitation’ is a lower wage rate and a lower level of
‘employment. ! :
Finally, assume that the firm is a monopsonist in the labour market and 2 mono-' 5
polist in the product market. Its equilibriunisshown by point C in figure 21.29. The &
firm equates the ME of labour with its M RP (point e in figure 21.29). To maximise its o
profits the firm pays an even lower wage rate (w,) and reduces further its employment

~ (L,). Monopsonistic exploitation is shown by the difference of the competitjve wage

w 5, g

A f':"‘

We / ‘ K

4 VMP

0 Le L
Figure 21.27 Perfectly competitive labour  Figure 21.28 Monopolistic exploitation: ‘A
market W, — Wy

and the fiionopsonistic_wage{ w, — w;) This can be split into_two parts. The part jj
._‘*'&
j
;

Wy 1s due to the monopoly power of the firm; it would exist even if the firm were i
not a monopsonist in the labour market; hence this part is not uniquely attributable iif
to monopsonistic elements.) However, the part w,w), is due to the monopsonistic L8
power of the firm in the labour market. This powernables the firm to pay a wage i
rate lower than the MRP of labour. !

. ME ‘

i

i

!

i

Ws i

0 L :

Figure 21.29 i

In summary.
{a) In perfectlygq@peti_(iye-marketsﬁthp_f@GiQ_r_i_S_Pé_iid_il.S._V MP. s
(&) If the firm has monopolistic power in the product market but no power in the o - M
input market, the factor is paid as MRP{YMP _ ’ AV ,
(c) If the firm has both monopolistic power in the product market and rronopson- !
istic power in the input market the factor is paid a price which is eyen lower than its i

M RP. This is the basic characteristic of monopsonistic exploitation. The input price
< <. J

¥
K4

~
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is determined from the S, curve so that the factor does not get its MRP, which is its
contribution (o the total receipts of the firm.' _

In the above analysis it was assumed that the market supply of labour is free from
unionisation. This assumption will be relaxed in the model of bilateral monopoly,
which will be examined in a subsequent section.

Let us now extend Model B to the case of a monopsonist who uses several variable
factors.

(b) Equilibrium of a monopsonist who uses several variable factors

N We have shown in Chapter 3 that if the input markets are perfectly competitive the
firm minimises its cost by using the factor combination at which

MPP, _w.

= MPP,  r
MPP, _ MPP

w - r

If the factor markets are monopsonistic, changes in the amount of factors

;mplo)=§1‘§a‘[.geb CTanges in the prices of factors. Thus w and r are not given. The
m%]’,gpio_'gil must look at the marginal expense of the factors! It can be shown thata
ops.omsl,&’h@_uw.jl_\ammbl_c_[aﬂowsithe input combination at

which the ratio ofthg MPP to the ME is equal for all variable inputs,/ The leasi-cost

-&me{ﬂﬁlLOD,gs“_o.bmigMM}m_m_gar inal rate of technical substitufion (MRTS, ,)
equals the marginal expense of input r EAS TN

> . atio. For the two-input case the equilibrium
condition of the monopsonist may be stated as T61|W“‘“’i“ =
¥ T——
e
= MRTS, , = MPPr- _ ME,
. MPP, = ME,
S N . ‘_..\\\

N\
AMPP,___MPP,\. ‘
“‘"\MEL B MEy /

S

. : . ™
The size o_f fmonopsonistic exploitation depends on the structure of the commodity market.
o Forexample in figure 21.30 we show the case of a firm which is a monopsonist in the labour

m‘\'\é‘ </market. but selis its product in a perfectly competitive market, Equilibrium is attained at

5 pomt G,
rev’? w‘?‘( s

At A W ME
b S, '( s
V" -“J“l{ 5 8 L
. \.J !6,
Vo N A4
3 % Q7 e i
¢ 7
vmP
0 L

Figure 21.30

and monopsonistic exploitation is the total difference w, — wy, since there is no ‘monopolistic
exploitation’ in (his case. Thus, the above diagrammatic analysis can be applied to all types of
market organisations (all degrees of imperfections).

a
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PROBLEMSWITH n JOBS THROUGH TWO MACHINESAND FINALLY
THROUGH THREE MACHINES

Practical Problem:1:

A readymade garment manufacturer has to process 7 items through two stages of production,
namely cutting and sewing. The time taken for each of these at the different stages are given
below in appropriate units:

Item 1 2 3 4 5 6 7

Cutting 5 7 3 4 6 7 12
Process

Sewing |time— |2 6 7 5 9 5 8

(a) Find an order in which these items are to be processed through these stages, so asto
minimize the total processing time.

(b) Suppose athird stage of production is added, namely, pressing and packing with the
processing time as follows:

[tems 1 2 3 4 5 6 7
Pressing | Processing | 10 12 11 13 12 10 11
and time—

Packing

Find an order in which these seven items are to be processed so as to minimize the time
taken to process al the items through all the stages.

Solution:
PART-A

In this problem, it is considered that the two stages of cutting and sewing are done by
machine A and machine B.



The optimum sequence for these 7 items can be given as follows using the steps
involved in Johnson’s algorithm.

3 4 5 7 2 6 1

In order to find the total elapsed time and idle time for machine A and B,

Job Machine A Machine B Idletime
In Out In Out A B
3 0 3 3 10 - 3
4 3 7 10 15 - -
5 7 13 15 24 - -
7 13 25 25 33 - 1
2 25 32 33 39 - -
6 32 39 39 44 - -
1 39 44 44 46 - -
46-44=2 | 4

Total Elapsed time=46 hours
Idle time for machine A=2 hours

Idle time for machine B=4 hours

PART-B

In order to get the optimum sequence for including the third stage, namely, pressing and
packing, we use the optimum sequence for three machine problem by considering the stage -
pressing and packing, for machine C.

We convert the problem into a two machine problem using the following steps:

Min;(4;,C;)=310), i=1,23......7
and

Max;(B;)=9



Since Min;C;=10 = Max;B;=9 is satisfied, we convert it into a two machine

problem with machine G and H such that:

Gi = Ai+Bi ,i:1,2,3....7

Hi = Bi <+ Ci ) |:1,2,37

Items 1 2 3 4 ) 6 7

MachineG | 7 13 10 9 15 12 20

MachineH | 12 18 18 18 21 15 19

We adopt Johnson’s algorithm steps to get the optimum sequence.

1 4 3 6 2 5 7

In order to find the total elapsed time and idle time for machine A,B and C,

Job Machine A Machine B Machine C Idletime

In Out In Out In Out A B C
0 5 5 7 7 17 - 5 7
5 9 9 14 17 30 - 2 -
9 12 14 21 30 41 - - -

12 19 21 26 41 51 - - -

19 26 26 32 51 63 - - -

26 32 32 41 63 75 - - -

~NOINO|W A~ -

32 44 44 51 75 86

86-44=42 86-51=35 -

o 42 | (35+5+2+2)= | 7
44

Tota elapsed time=86 hours
Idle time for machine A=42 hours; Idle time for machine B=44 hours;

Idle time for machine C=7 hours



PROBLEMSWITH n JOBS THROUGH THREE MACHINES

Practical Problem:2;

There are five jobs (namely 1,2,3,4 and 5), each of which must go through machines A, B and C
in the order ABC. Processing Time (in hours) are given below:

Jobs 1 2 3 4 5
Machine A 5 7 6 9 5
Machine B 2 1 4 5 3
Machine C 3 7 5 6 7

Find the sequence that minimum the total el apsed time required to complete the jobs.

Solution

Here Min A; = 5; B; = 5 and C; =3 since the condition of Min. A; > Max. B; is satisfied ,the given

problem can be converted into five jobs and two machines problem.

Jobs | Gi=4A;+B;| Hi=B;+(
1 7 5
2 8 8
3 10 9
4 14 11
5 8 10

The Optimal Sequence will be:

2/5]4]3]1]

Tota elapsed Time will be:

Machine A Machine B Machine C
Jobs

In Out In Out In Out
2 0 7 7 8 8 15
5 7 12 12 15 15 22
4 12 21 21 26 26 32
3 21 27 27 31 32 37
1 27 32 32 34 37 40

Min. total elapsed timeis 40 hours.
Idle time for Machine A is8 hrs. (40-32)




Idle time for Machine B is [(7-0)+(21-15)+(27-26)+(32-31)+(40-34)]= 25 hours
(i.e 0-7, 8-12, 15-21, 26-27, 31-32 and 34-40)

Idle time for Machine C ig[(8-0)+(26-22)]= 12 hours
(i.e0-8, 22-26.)

PROBLEMSWITH n JOBS THROUGH TWO MACHINES

Practical Problem:3:

There are nine jobs, each of which must go through two machines P and Q in the order PQ, the
processing times (in hours) are given below:

) Job(s)
Machine A B £ v i
P 2 5 6 4
Q 6 8 3 11

Find the sequence that minimizes the total elapsed time T. Also calculate the total idle time for

the machinesin this period.

Solution

The minimum processing time on two machines is 2 which correspond to task A on machine P.
This shows that task A will be preceding first. After assigning task A, we are left with 8 tasks on

two machines

Machine B C D E F G H I
P 5 4 9 6 8 7 5 4
Q 8 7 4 3 9 3 8 11

Minimum processing time in this reduced problem is 3 which correspond to jobs E and G (both
on machine Q). Now since the corresponding processing time of task E on machine Pislessthan
the corresponding processing time of task G on machine Q therefore task E will be processed in
the last and task G next to last. The situation will be dealt as

A G E




The problem now reduces to following 6 tasks on two machines with processing time as follows:

Machine B C D F H |
P 5 4 9 8 5 4
Q 8 7 4 9 8 11

Here since the minimum processing time is 4 which occurs for tasks C and | on machine P and
task D on machine Q. Therefore, the task C which has less processing time on P will be
processed first and then task | and task D will be placed at the last i.e., 7™ sequence cell.

The sequence will appear as follows:

A C I D E G

The problem now reduces to the following 3 tasks on two machines

Machine B F H
P 5 8 5
Q 8 9 8

In this reduced table the minimum processing time is 5 which occurs for tasks B and H both on
machine P. Now since the corresponding time of tasks B and H on machine Q are samei.e. 8.
Tasks B or H may be placed arbitrarily in the 4™ and 5™ sequence cells. The remaining task F can
then be placed in the 6™ sequence cell. Thus the optimal sequences are represented as

A | C B H F D E G
or
Al 1]l c|l n|l B | F | bl e | c

Further, it is also possible to calculate the minimum elapsed time corresponding to the optimal
sequencingA -1 - C->B->H->F->D->E-G.

Job Machine A Machine B
Sequence Timeln Time Out Timeln Time Out
A 0 2 2 8
I 2 6 8 19
C 6 10 19 26
B 10 15 26 34
H 15 20 34 42
F 20 28 42 51




D 28 37 51 55
E 37 43 55 58
G 43 50 58 61

Hence the total elapsed time for this proposed sequence staring from job A to completion of job
G is 61 hours .During this time machine P remains idle for 11 hours (from 50 hours to 61
hours)and the machine Q remains idle for 2 hour s only (from O hour to 2 hour ).

PART- 11 [ MCQ Questions]

1. In Sequencing Algorithm:

() The selection of an appropriate order for a series of jobsis to be done on afinite service
facilities

(b) All the jobs must be processed on afirst come —first serve basis

(c) A service facility can process more than one job at atime

(d) All the servicefacilitiesare not of different type

Ans: 1(a)
2.The general assumption which isnot correct in solving a sequencing problem is that
(a) the time taken by different jobs in moving from one machine to another is negligible.

(b) the processing time in various machines are independent of the order in which different jobs
are processed on them.

© ajob once started on a machine would be performed to the point of completion uninterrupted.
(d)amachine can process more than one job at a given point of time.

Ans: 2(d)

3.In “‘n”’ jobs and two machines (say A and B) sequencing problems in which the order of
processing is AB:

(@) job having minimum time on machine B is processed first.

(b) job having minimum time on machine A is processed in the | ast.

© job having minimum time on machine B is processed in the last.

(d)job having maximum time on machine B is processed in the last.
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Ans. 3(c)

4. Five jobs are to be processed on three machines A,B and C in the order ABC. The timing of
the jobs are known to be : (30,40,70) , (80,50,90), (70,10,50), (50,20,60), and (40,30,100)

The optimum sequence would be:
(@ J—>J,=2I)—>>J,>
b) >3, >, >I—>J,
() 3,23 —>I; >, >
d J, = —->I—>I), >
Ans:8(d)

5 1f A, B and C denote the processing times of i th job on three machines A,B and C

respectively, then a “n” —job three machine problem can be reduced to an n —job and two
machine problem, provided that:

(@) min A >maxBand/or minC. <max B
(b) min A > max Band/or minC, > max B
© min A <max Band/or minC, >maxB
(d) min A <maxBand/or minC, <max B

Ans:5(b)

Study material prepared by Dr S.P.Ray

For further practice, please refer
1. Operations Research- Theory and Applications — J.K.Sharma

2. Operations Research- Problems and Solutions — V.K.Kapoor




Lesson I

(Prof. S. Bhattacharyya)

SI. | GST; Some Statements

No.

1 GSTis an Indirect Tax i.e., the person depositing the sum with the
revenue authority can legally shift the burden on his/her customer.
Exception:GST does not behave like an Indirect Tax in case of
(Composition Levy)

2 It arises on “Supply” of Goods or Services or both

3 Supply involves two persons — Supplier and Recipient of Supply.

Any person other than Supplier and Recipient is third person

4 To aftract GST at least one of the persons (Supplier/Recipient) in the
supply function must be a person in business

5 Only a Registered Supplier can collect Tax on outward supply and
only a Registered Supplier can claim Input Tax Credit

6 Under GST Tax liability is that of the Taxable Person

A registered Supplier is a Taxable Person (called Forward
Charge)
In case of Reverse Charge Recipient of Supply is the
Taxable Person
GST revenue is deposited with the revenue authority. Deposit of tax
with revenue authority is made in case of:
Forward Charge by the Supplier
Reverse Charge by the Recipient of supply

7 GSTis a Value Addition based Tax

A Value Addition based tax is one that
Removes cascading effect on price and
Reduces Tax on Output by Tax paid on Input( known
aslnput Tax Credit)

8 GST is a Destination based Tax (also called Consumption based tax)

Destination: Place of final consumption of the Goods or
Services or both

Under GST :-
Nature of supply depends on: Location of supplier and Place
of supply

9 Under GST :- Tax liability is determined from: Value of Supply and Rate

of tax

Rate of Taxdepends on: [Time of Supply, Type of
Supply(Mixed/Composite) and Nature of supply(Intra-state/Inter
State)]




GSTis an Indirect Tax

A Direct Tax directly affects the income/wealth of the taxable person. The
burden of such tax cannot be shiffed on another person.

The burden of tax can legally be shifted on another person if the tax
concerned is an indirect tax. Burden of such tax is finally borne by the
consumer.

In other words, under an indirect tax law the payer of tax(other than a
consumer) can shift the burden of tax on another person.

GSTis an Indirect Tax because the burden of GST can legally be shifted on
another person

It is concerned with “Supply” of Goods or Services or both

Y

SUPPLY

When recognised?At theTime of Supply ......... I mposition(Point oftaxation)
Where completed?At thePlace of Supply....... Completion(Nature of supply)
Occurredat what value?At theValue of Supply....Valuation(Assessable Value)

Time of Supply determines
Point of Taxation (i.e., levy)
Rate of Tax applicable
Time of payment of Tax

Place of supply deter mines

category of supply (Intra-state/Inter state) [read with “Location of
Supplier”] to determine the type of GST[(CGST + SGST)/ IGST]
the state to enjoy the GST revenue

Value of Supply deter mines
the Assessable Value




Problem No. 2(Revised)

Q. 2:Subir of West Bengal imported some goods, for the first time, and supplied
the same to Amrik of Punjab for Rs. 60,000. Subir and Amrik are related persons.
Price of similar goods available in the market is Rs. 75,000. Applicable rate of GST
on such supply:- CGST 6%, SGST 6% and IGST 12%.

Subsequently Amrik supplied goods to Arora of Punjab for Rs. 20,000. Applicable
rate of GST on such supply:- CGST 9%, SGST 9% and IGST 18%.

Calculate the GST liability of Subir and Amrik.

Solution:
Taxable Person Subir
Supply Inter state
Value of supply J.75,000**
Tax on outward supply (IGST) (1. 9,000
Input Tax Credit NIL
GST payable (IGST) (1. 9,000

**Reason: Related person. Open Market Value not available. Hence price of
similar goods considered.

Taxable Amrik
Person
Supply Intra-

state
Value of Rs.90,000
supply

CGST SGST
Tax on Rs. 8,100 Rs. 8,100
outward
supply :
Input Tax Rs. 8,100 Rs. 200(2.000 -
Credit(IGST) 8,100)
GST payable NIL Rs. 7,200




Tax Liability under some special cases

. Mixed Supply: A mixed supply is two or more independent products or services
which are offered together as a bundle but can also be sold separately. The
mixed supply is taxed, at the rate, applicable to the item or service with the
highest GST rate in the supply concerned.

Example: On the occasion of puja Mirror, comb and hair band are supplied in a
single pack at a consolidated price.

Each of the items in the packet can be supplied separately and is not
dependent on each other. The supply is not naturally bundled. Hence itis a
mixed supply.

. Composite Supply: A composite supply is two or more goods or services that are
only sold as a set and cannot be sold individually. Every composite supply has

a principal supply, which is the main product or service that the buyer primarily
wants. The rest of the supply is made up of supporting elements that add value
to the principal supply.

A composite supply is taxed at the GST rate of the principal supply.

Example: A charger has been supplied by the a supplier along with the mobile
phone.

Supply of charger along with mobile phone is in conjunction with each other as it
is required by the user of the mobile phone. So this supply is naturally bundled.
Hence it is a composite supply.

Free Samples and gifts
Government has clarified that samples supplied free of cost, without any
consideration, do not qualify as supply under GST. Example: Physician’s sample.

Buy one get one free offer

Example: Buy one Suthol liquid and get one suthol gel tube free / Get one tooth
brush free along with the purchase of one “Neem” tooth paste.

This type of offer is a case of two or more individual supplies where a single price |
being charged for the entire supply. In other words it is a case of supplying two
goods for a single price.

Government has clarified that the taxability of such supply will be dependent
upon as to whether the supply is a composite supply or a mixed supply and rate
tax will be determined accordingly.



PLACE OF SUPPLY
Under an ideal taxation system, tax shall only form part of cost when the goods
or services reach the final consumer and businesses should be allowed credit of
whatever taxes they have paid unless the goods /services supplied by them are
exempt from levy of tax or noft liable to be taxed.
GST is a consumption-based/ destination- based Tax Or Under GST :- Sharing of
Tax Revenue = f(Place of Supply)
Meaning of ‘Destination’
Destination based taxation is a system wherein revenue from tax relating to
goods/services accrues to the jurisdiction where there being ultimately
consumed. It is also called consumption tax.)Thus for the purpose of this Act
‘Destination’ is the place of consumption

IMPORTANCE of “Place of Supply”
Place of supply is an important ingredient so that the type of tax that is to be
applied may be correctly determined. It should not be understood in the lay
man'’s language. Rather, it is a phrase having legal meaning and should be
understood in that sense only.
It determines-

Whether a supply is an intra-state/inter-statesupply.

State to share the tax revenue.

Whether a supply is an intfra-state/inter-state supply depends on Location of Supplier
and Place
of Supply
Intra-state supply: Location of Supplier and Place of Supply are in the same state
Inter-state supply: Location of Supplier and Place of Supply are in two different

Location of | Place of Nature of GST payable
supplier supply supply
In the same state Intra-state CGST-
SGST/UGST
In two different states Inter state IGST

Principle behind the provision

GST is a destination based consumption tax. But there is no provision that
declares this fact. This missing declaration is more than adequately supplied by
the principle being embodied in the provisions of ‘Place of Supply'.The basic
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principle behind provisions relating toplace of supply is that GST is a destination
based tax. Thus, tax is finally payable where goods and/services are consumed.

Location of Supplier of Goods

It is the geographical point(e.g., premises of supplier/site of supplier) where the
supplier is situated with goods(in its control ready to be supplied). Location of
supplieris usually the place from where a supply is made.A place mentioned as a
principal place of business on the GST registration Certificate, may be taken as
location of supplier.

Location of Supplier of Services ----- defined in Sec 2(15) of the IGST Act

Simplified
A. When supply is made from one establishment
i) Place mentioned in the registration certificate --- location of such
place of business
ii) A fixed establishment [other than (i)]
establishment

---- location of such fixed

B. When supply is made from more than one establishment
Whether from A(i)/(ii)...location of the establishmentmost directly concerned with
the provision of the supply

C. Inthe absence of A/B ........ Usual place of residence of the supplier

Tabular Presentation

When supply is made from one
establishment

Location of Supplier of Services

(i)Place mentioned in the registration
certificate

Place mentioned in the registration
certificate

(i) A fixed establishment [other than (i)]

location of such fixed establishment

When supply is made from more than
one establishments
whether from A(i)/(ii)

location of the establishment most directly
concerned with the provision of the supply

In the absence of A/B

Usual place of residence of the supplier
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