CHAPTER 3: THEORY OF PRODUCTION AND COST

UNIT I: THEORY OF PRODUCTION

The performance of an economy is judged by the level of its production. The amount of goods and
services an economy is able to produce determines the richness or poverty of that economy. In fact,
the standard of living of people depends on the volume and variety of goods and services produced in

a country.

Meaning of Production

—According to James Bates and J.R. Parkinson “Production is\the erganised activity of
transforming resources into finished products in the form of

goods and services; and the objective of productien is to

satisfy the demand of such transformed reseurces.

— It should be noted that production should not be taken to

mean creation of matter becduse, according tosthe fundamental

law of science, man cannot create matter. A man can do is only to create or add utility to things

that already exist in nature.

—Production can also be defined as creation or addition of utility. Example: when a carpenter
produces a table, he, doesyot ‘cregte the matter of which the wood is composed of; he only
transforms wood, iuto e, tabley By doing so, he adds utility to wood which did not have utility before.
— Production consists of Warious processes to add utility to natural resources for gaining greater
satisfaction from them, by:
> Form Utility: Changing the form of natural resources. Most manufacturing processes consist of
use ofyphysical inputs such as raw materials and transforming them into physical products
possessing utility, Example: Changing the form of a log of wood into a table or changing the

form of iron into a machine. This may be called conferring utility of form.

> Place Utility: Changing the place of the resources from a place where they are of little or no
use to another place where they are of greater use. This utility of place can be obtained by:
0l.Extraction from earth e.q., removal of coal, minerals, gold and other metal ores from mines

and supplying them to markets.
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02. Transferring goods from where they give little or no satisfaction, to places where
their utility is more.

03. Example: Apples in Kashmir orchards have a little utility to farmers. But when the
apples are transported to markets where human settlements are thick and crowded like the
city centres, they afford more satisfaction to a greater number dafypeople.

> Time Utility: Making available materials at times when they are not normallyavailable.
Example: Canning of seasonal fruits is undertaken to make them available duringyoff-season.

This may be called conferring the utility of time.

> Personal Utility: Making use of personal skills_insthe form of services. Example: Those of

organisers, merchants, transport workers etc.

— Production process need not necessarilginvolvesconversion ofphysical inputs into physical output.

Example: Production of services suchfas thosesof lawyers, doctors, musicians, consultants etc. involves
intangible inputs to produce intamgiblesoutput.
—Production does not include work done withimya household by anyone out of love and affection,

voluntary services and Qoods produced for self€onsumption. Intention to exchange in the market is

an essential compoment ofsproduction,

—The theory offproduction confinesyitself to laws of production, production function and methods of
production optimizatien. Aspectsy@lating to costing and revenue are not studied under production

Function:

FACTORS OF PRODUCTION

— Facters of production refer to inputs. An input is a good or service which a firm buys for use in
its production process. Production process requires a wide variety of inputs, depending on the nature
of output.

— Land, labour, capital and entrepreneurial ability are the four factors or resources which make it

possible to produce goods and services.

o)
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CAPITAL
o o

LABOUR ENTERPRENEUR

Land

Meaning of Land: The term ‘land’ is used in a special sense in

Economics. It does not mean soil or earth’s surface alowembut refers

parlance, natural resources, fertility of soil, water, air, light, “heat,

natural vegetation etc.

— It becomes difficult at times to state precisely as,to what part of a given factor is due solely to

the gift of nature and what partdbelongs to human effort made on it in the past.

Features of Land

-> Free Gift of Naturet No human, effort is required for making land available for production. It

has no supply, pricedin the, sense that no payment has been made to mother nature for
obtainingilands

>Supply of land is Fixed: Land is strictly limited in quantity. It is different from other factors

of production injthat no change in demand can affect the amount of land in existence. In other

words, the total supply of land is perfectly inelastic from the point of view of the economy.

However, 1t is relatively elastic from the point of view of a firm.

> Land is permanent and has indestructible powers:Land is permanent in nature and cannot

be destroyed. According to Ricardo, land has certain original and indestructible powers and

these properties of land cannot be destroyed.

> Lland is a passive factor: Land is not an active factor. Unless human effort is exercised on

land, it does not produce anything on its own.

=>Land is immobile: In the geographical sense, land cannot be shifted physically from one place

to another. The natural factors typical to a given place cannot be shifted to other places.
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->Land has multiple uses: Land can be used for varied purposes, though its suitability in all the
uses is not the same.

=>Land is heterogeneous: No two pieces of land are alike. They differ in fertility and situation.

Labour

Meaning of Labour: The term ‘labour’, means any mental or
physical exertion directed to produce goods or services. All human
efforts of body or of mind undergone partly or wholly with a view
to secure an income apart from the pleasure derived directly from
the work is termed as labour. In other words, it refers to various

types of human efforts which require the use of physical exertion, skill and intellect.

Features of Labour

> Human Effort: Labour;as compared withyother factors, is different. It is connected with
human efforts whereas otherstare notsdiréctly connected with human efforts. As a result, there
are certain human and psycholagicall€onsiderations which may come up unlike in the case of
other factoks. Therefore\leisurey fair treatment, favourable work environment etc. are essential
for labourers.

=> Labour is péerishable: Labour is highly ‘perishable’ in the sense that a day’s labour lost cannot
becompletelyrecovered by extra work on any other day. In other words, a labourer cannot store
his labour,

= Labour is an active factor: Without the active participation of labour, land and capital may
not produce anything.

=> Labour is inseparable from the labourer: A labourer is the source of his own labour power.
When a labourer sells his service, he has to be physically present where they are delivered. The
labourer sells his labour against wages, but retains the capacity to work.

-> Labour power differs from labourer to labourer: Labour is heterogeneous in the sense that
labour power differs from person to person. Labour power or efficiency of labour depends upon
the labourers’ inherent and acquired qualities, characteristics of work environment, and incentive

to work.
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> All labour may not be productive: All efforts are not sure to produce resources. In fact,
productivity of different labour is something that is the prime factor for determining its role in
the entire production process.

-> Labour has poor bargaining power: Labour has a weak bargaining power. Labour has no
reserve price. Since labour cannot be stored, the labourer is compelled Eogwork at the wages
offered by the employers. For this reason, when compared to employers, labodrers have poor
bargaining power and can be exploited and forced to accept lower wages. The labourer is
economically weak while the employer is economically powerful although things\have changed a
lot in favour of labour during 20th and 2Ist centuries.

-> Labour is mobile: Labour is a mobile factor. Apparently, workers can move from one job to
another or from one place to another. However, in reality there are many obstacles in the way
of free movement of labour from job to job or from place to place.

> There is no rapid adjustment of supply of labour to the demand for it: The total supply
of labour cannot be increased or decreased instantly.

->Choice between hours of laboursand hours of leisure: A labourer can make a choice
between the hours of labeur and the hours of leisure. This feature gives rise to a peculiar
backward bendingishape to the supply eurve of labour. The supply of labour and wage rate is
directly relatedlt implies that,“as the wage rate increases the labourer tends to increase the
supply of labeur byyreducing the hours of leisure. However, beyond a desired level of income, the
labourer<reduces the ‘supply“of labour and increases the hours of leisure in response to further
kise\ln the ‘wage rate. That is, he prefers to have more rest and leisure than earning more

money.

Capital

Meaning of Capital: Capital as that part of wealth
of an individual or community which is used for further

production of wealth.
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Difference between Capital and Wealth

— Whereas wealth refers to all those goods and human gualities
which are useful in production and which can be passed on for
value, only a part of these goods and services can be characterised d
as capital because if these resources are lying idle they will Sy

constitute wealth but not capital. .\

— Capital has been rightly defined as ‘produced means of

production’ or ‘man-made instruments of production’, |n other words, ¢eapital refers to all man
made goods that are used for further production of wealthyThis\definition distinguishes capital from
both land and labour because both land and lalbeur are not preduced factors. They are primary or

original factors of production, but capital is mot a primary or original factor; it is a produced factor of

production.

— Example: Machine tools and instrumentsiifactonies, dams, canals, transport equipment etc., are

some of the examples of capitalk

Types of Capital

0).Fixed capital isithat Which exists in a durable shape and renders a series of services over a
pexiod of timey For ‘example tools, machines, etc.

02. Circulating.capital is another form of capital which performs its function in production
i a single use and is not available for further use. For example, seeds, fuel, raw materials, etc.

03. Real capital refers to physical goods such as buildings, plants, machines, etc.

04. Human capital refers to human skill and ability. This is called human capital because a
good deal of investment has gone into creation of these abilities in humans.

0S.  Tangible capital can be perceived by senses whereas intangible capital is in the form of
certain rights and benefits which cannot be perceived by senses. For example, patents, goodwill,
patent rights, etc.

06.  Individual capital is personal property owned by an individual or a group of individuals.

07. Social Capital is what belongs to the society as a whole in the form of roads, bridges,etc

o)
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Capital Formation

Meaning of Capital formation Capital formation means a
sustained increase in the stock of real capital in a country.

In other words, capital formation involves production of more
capital goods like, machines, tools, factories, transport equipment,

electricity etc. which are used for further production of goods.

Capital formation is also known as investment.

The need for capital formation or investment is realisedyfor tweyreasens:-
1) Replacement and renovation

2) Creating additional productive capacity.

Stages of Capital\Formation

There are mainly three stages ofycapital formation which are as follows:
Savings
A. Ability tovsavet The ability to save depends upon the income of an individual. Higher incomes
are generally Followed\by higher savings. This is because, with an increase in income, the
propensity ol consume comes down and the propensity to save increases.
B. Willingness to, saver Willingness to save depends upon the individual’s concern about his future
as well as_upon the social set-up in which he lives. If an individual is nearsighted and wants to
make hisituture secure, he will save more. Moreover, the government can enforce compulsory

savingston employed people by making insurance and provident funds compulsory. Government

canalso encourage saving by allowing tax deductions on income saved.

Mobilisation of $avings: It is not enough that people save money; the saved money should

enter into circulation and facilitate the process of capital formation. Availability of appropriate
financial products and institutions is a necessary precondition for mobilisation of savings. There
should be a widespread network of banking and other financial institutions to collect public savings

and to take them to prospective investors.
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Investment: The process of capital formation gets completed only when the real savings get

converted into real capital assets. An economy should have an entrepreneurial class which is prepared
to bear the risk of business and invest savings in productive avenues so as to create new capital
assets. Investments also depend upon the factors like expected profits, rate of interest, size of

market, stability in the money value, internal peace and security, fear of foreign aggression, etc.

Entrepreneur

Meaning of Entrepreneur: The most important factor in
production i.e., enterprise is provided by entrepreneurs. fn

entrepreneur is a person or group of persons who bring together

the different factors of production i.e., land, labgur and capital at

one place; combine them in right proportions; initiate the process

of production by making them work tagether and beanthe risks and uncertainty

involved in it. He is therefore dlso called theyorganiser, the manager or risk bearer.

Functions of an entrepreneur

Initiating a An entrepreneur<senses business opportunities, conceives project ideas, decides
business onyscalejof operation, products and processes and builds up, owns and

enterprise manages his own enterprise. The first and the foremost function of an

entrepreneur is to initiate a business enterprise. An entrepreneur perceives

opportunity, organises resources needed for exploiting that

opportunity and exploits it. An entrepreneur hires the services of various other

factors of production and pays them fixed contractual rewards: labour is hired

at predetermined rate of wages, land or factory building at a fixed rent for its
use and capital at a fixed rate of interest. The surplus, if any, after paying
for all factors of production hired by him, accrues to the entrepreneur as his
reward for his efforts and risk-taking.

Thus, the reward for an entrepreneur, that is a profit, is not certain or fixed.

He may earn profits, or incur losses.

o)
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Risk Bearing and || The ultimate responsibility for the success and survival of business lies with
Uncertainty the entrepreneur. It may happen that as a result of certain broad changes
bearing which were not anticipated by the entrepreneur, the firm has to incur losses.

Various types of risks borne by entrepreneur are as:

Financial The risk that operations of the enterprise may not go on
Risks in the planned manner and ultimately éntrepreneurs may

have to incur losses is called fimancial risk.

Technological | Apart from financial risks, the entrepreneur alsonfaces
Risk technological risks whigh, arise due 0 the inventions and

improvement in technigues of production, making the

existing technigues,.and machines, obsolete.

Frank Knight is of the opinion that profit isthe reward for bearing

uncertainties. While nearly all functions of an entrepreneur can be delegated

or entrusted with paid managers, risk bearing cannot be delegated to anyone.

Therefore, risk bearing is thé most important function of an entrepreneur.

Innovation According to Schumpeter, the true function of an entrepreneur is to

introducé innovations. Innovation refers to commercial application of a new

idea oriinvention to better fulfilment of business requirements. Innovations, in

a very broad(sense, incldde the introduction of new or improved products,

devices and ‘production processes, utilisation of new or improved source of
raw-materials, adoption of new or improved technology, novel business models,

extending sales to unexplored markets etc. According to Schumpeter, the task

of the entrepreneur is to continuously introduce new innovations. These

mwnovations may br/‘ng in greater efficiency and competitiveness in business

and bring in profits to the innovator. The entrepreneurs promote economic

growth of the country by introducing new innovations from time to time and

contributing to technological progress.

Enterprise’s objectives and constraints

Organic Objectives

—The basic minimum objective of all kinds of enterprises is to survive or to stay alive. An

enterprise can survive only if it is able to produce and distribute products or services at a price which

enables it to recover its costs. (\) 0%0
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—If an enterprise does not recover its costs of staying in business,

it will not be in a position to meet its obligations to its creditors,

suppliers and employees with the result that it will be forced into

bankruptcy. Therefore, survival of an enterprise is essential for the

continuance of its business activity.

—Once the enterprise is assured of its survival, it will aim at growth

and expansion. Growth as an objective has assumed importance with

the rise of professional managers.

—Marris Theory of Firm’s Growth: R.L. Marris’s theory of firm, assumesithat the goal that
managers of a corporate firm set for themselves is to maximise, the firm s\balanced growth rate
subject to managerial and financial constraints.

—Owners want to maximise their utility function which relate\to profit, capital, market share and

public reputation, the managers want to maximise their utility function which includes variables such
as salary, power, and status and job [security.

—Although there is divergencé and some degree of.conflict between these utility functions, Marris

arques that most of the variablés ingorporated I both of them are positively related to size of the

firm and therefore, the two utility functions converge into a single variable, namely, a steady growth
in the size of the firm,

—The managers do, not aim at\optimising profits; rather they aim at optimisation of the balanced
rate of growth ef the firm Which involves optimisation of the rate of increase of demand for the

commadities of the firmiand the rate of increase of capital supply.

Economic Objectives

—The profitumaximising behaviour of the firm has been the most basic assumption made by

economists. Under this assumption, the firm determines the

price and output policy in such a way as to maximise profits
within the constraints imposed upon it such as technology,
finance etc. The investors expect that their company will earn

sufficient profits in order to ensure fair dividends to them and to

ECONOMICAL
improve the prices of their stocks. OBJECTIVES
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—Not only investors but creditors and employees are also interested in a profitable enterprise.
Creditors will be reluctant to lend money to an enterprise which is not making profits. Similarly, any

increase in salaries, wages and perguisites of employees can come only out of profits.

Meaning of Profit in Econowmics

—The definition of profits in Economics is different from the accountants’ definitionnof profits.

Profit, in the accounting sense, is the difference between

total revenue and total costs of the firm.Economic profit is

the difference between total revenue and total costs, but
total costs here include both explicit and implicit costs.

—Accounting profit considers only explicit costs while econemic

profit reflects explicit and implicit costs ie., thexcost of self-owned

factors used by the entrepreneur in his ownbusiness. Since economic profit includes these

opportunity costs associated with. self owned factors, it is generally lower than the accounting profit.

Concept of Normal Profit and Super profit in Economics

—Normal profits include wormal rate of jreturn on capital invested by the entrepreneur, remuneration
for the labour dnd thexeward, for risk bearing function of the entrepreneur. Normal profit/ zero
economic profit is a component of costs and therefore what a business owner considers as the
minimum necessary to continue in the business.

—>Supernormal profit, also called economic profit or abnormal profit is over and above normal profits.

It “is, earned when total revenue is greater than the total costs. Total costs in this case include a

reward to, all the factors, including normal profit.

Criticism of this og‘Lective

T T

Profit maximisation objective has been criticised because all firms do not aim to maximise profits.

Example: Some firms try to achieve Security with a reasonable level of profit;Some firms may try to

maximise sales: Some economists point that owners and managers of a company try to maximise

Lthe/‘r utility rather than profit

=

/—_
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Social Objectives

—Since an enterprise lives in a society, it cannot grow unless
-

it meets the needs of the society. Some of the important

social objectives of business are:
To maintain a continuous and sufficient supply of
unadulterated goods and articles of standard quality.
To avoid profiteering and anti-social practices.
To create opportunities for gainful employment for the people inithe society.
To ensure that the enterprise’s output dees not cause any type of pollution like air, water or
noise.
An enterprise should consistently endeavour te, contribute to the quality of life of its community in

particular and the society in general \If it fails“to,do sey it may not survive for long.

Human Objectives

Human beings aréythe most precioys) resources of an organisation. If they are ignored, it will be
difficult for am,enterprise to, achieve any of its other objectives.
Therefore, the comprehensive development of its human resource
or employees’ shouldibe one of the major objectives of an
organisation, Seme of the important human objectives are:
e To provide,a fair deal to the employees at different levels.
e "To develop new skills and abilities and provide a worl climate in which they will grow as mature
and“productive individuals.
To provide the employees an opportunity to participate in decision-making in matters acting for
them.
To malke the job contents interesting and challenging.
If the enterprise is conscious of its duties towards its employees, it will be able to secure their

loyalty and support.
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National Objectives

An enterprise should endeavour for fulfilment of national

needs and aspirations and work towards implementation of
national plans and policies. Some of the national objectives are:

e To remove inequality of opportunities and provide fair

To produce according to national priorities.

[
opportunity to all to work and to progress. I a

To help the country become self-reliant and avoididependence on other nations.
To train young men as apprentices and thus contribute in skill fommation for economic growth

and development.

Conflict between various Objectives
— =
Various objectives of an entefprise may confliet, with, one another. Example: The profit maximisation

objective may not be wholly consistént with the marketing objective of increasing its market share
which may involve jmprovement in‘qualityfislashing down of product prices, improved customer
service, etc. Similarly,Nits social responsibility objective may run into conflict with the introduction of

technologicab,changes whieh may cause environmental pollution. In such situations, the manager has

to strike\a balancefbetween the two so that both can be achieved with reasonable success.

—
/-————

Constraints of an enterprise in achievement of Objectives

e e —

ﬂ
In‘the pursuitiof the above objectives an enterprise’s action may get constrained in following ways:

—Lack of knowledge and information about many variables that affect business.

— Constraints may be experienced due to governments' restrictions on the production, price and

movement of factors.
— There may be infrastructural bottlenecks.

— Changes in business and economic conditions; change in government policies about location, prices,

taxes, etc.; natural calamities like fire, flood, famine, etc.

— Constraints are also faced due to inflation, rising interest rates, unfavourable exchange rate, capital

and labour costs, etc.
Land Jalour costs,

—
—
/”
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Enterprise’s Problems

»Problems relating to objectives The problem is that these objectives are multifarious and very
often conflict with one another. Example: The objective of maximising profits\ishin conflict with the
objective of increasing the market share which generally involves improving the'guality, slashing the

prices etc. Thus, the enterprise faces the problem of not only choosing its objectives but also striking

a balance among them.

»Problems relating to location and size of the plant An‘enterprise has to decide about the
location of its plant. It has to decide whether the plant should be located near the source of raw
material or near the market. It has to consider<eosts such as“eost of labour, facilities and cost of
transportation.The entrepreneur will have to weigh the relevant factors against one another in order
to choose the right location which is most economical.

—Another problem relates tofthe size of the¥firmSit has to decide whether it is to be a small scale
unit or large scale unit. Due considefation will have to be given to technical, managerial, marketing
and financial aspects of the proposed business before deciding on the scale of operations. It goes
without saying that the management must make a realistic evaluation of its strengths and

limitations while choosingsa particular size for a new unit.

» Problewms relating to selecting and organising physical facilities A firm has to make decisions
omythe nature of production process to be employed and the type of equipment to be installed. The
choice of the process and equipment will depend upon the design chosen and the reguired volume of
production.

—As a‘wle, production on a large scale involves the use of elaborate, specialised and complicated
machinery and processes. Quite often, the entrepreneur has to choose from among different types of

equipment and processes of production. Such a choice will be based on the evaluation of their relative

cost and efficiency.

—Having determined the equipment to be used and the processes to be employed, the entrepreneur
will prepare a layout illustrating the arrangement of equipments and buildings and the allocation for

each activity.
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»Problems relating to Finance An enterprise has to undertake not only physical planning but also
expert financial planning which involves:
e determination of the amount of funds required for the enterprise with reference to the physical
plans already prepared.
assessment of demand and cost of its products.
estimation of profits on investment and comparison with the profits of ‘cemparable existing
concerns to find out whether the proposed investment will be profitable enough and

determining capital structure and the appropriate time for financing théhenterprise etc

»Problems relating to organisation structure Angenterprise also faces problems relating to the

organisational structure. It has to_divide the total work of the emterprise into major specialised

functions and then constitute proper departments for each of its specialised functions. Not only this,

the functions of all the positions and levels would have to be elearly laid down and their inter-

relationship in terms of span of contirel, authexity, responsibility, etc should be properly defined. In

the absence of clearly defined roles and relationships, the enterprise may not be able to function

efficiently.

»Problems relating to marketing Proper marketing of its products and services is essential for

the survival andNgrowthhof amenterprise.” For this, the enterprise has to discover its target market by

identifying 1ts,actualand potential customers, and determine tactical marketing tools it can use to

produce desired tesponses from its target market. After identifying the market, the enterprise has to

make decision reqarding G P’s namely:

Product: variety, guality, design, features, brand name, packaging, associated services, utility etc.
—Promotion: Methods of communicating with consumers through personal selling, social contacts,
advertising, publicity etc.

—Price: Policies regarding pricing, discounts, allowance, credit terms, concessions, etc.

—Place: Policy regarding coverage, outlets for sales, channels of distribution, location and layout of

stores, inventory, logistics etc.

»Problems relating to legal formalities A number of legal formalities have to be carried out

during the time of launching of the enterprise as well as during its lifetime and its closure. These

formalities relate to assessing and paying different types of taxes like corporate tax, excise duty,
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sales tax, custom duty, etc., maintenance of records, submission of various types of information to

the relevant authorities from time to time, adhering to various rules and laws formulated by the

government. Example, laws relating to location, environmental protection and control of pollution,size,

wages and bonus, corporate management licensing, prices etc.

»Problems relating to industrial relations With the emergence ofsthe present day factory
system of production, the management has to devise special measures to win the co-operation of a
large number of workers employed in industry. Misunderstandingyand conflict of\interests have
assumed enormous dimensions that these cannot be easily and promptly dealt with, Various problems
which an enterprise faces with regard to industrial rélations are -

e the problem of winning workers’ cooperation,

e the problem of enforcing proper disciplineyamong workers,

o the problem of dealing with organisedilabourvand

o the problem of establishing a state of democraey in the industry by associating workers with

the management of industry.

PRODUCTION FUNCTION

Meaning of Production Function

Output is'a function of inputs i.e., factor services such as land, labour and capital which are used in

production, ln_other werds, production is a transformation of physical input into physical output.

—The functional relationship between physical inputs and physical output, per unit of time

under a given state of technology is called production function. It can also be expressed in the

form of\@ mathematical equation in which output is the dependent variable and input is the

independent variable. Q = f(a, b, c,n)
Where,

®=quantity of output of a commodity per unit of time

f stands for function of i.e. depends on a, b, c,... n denotes quantity of various inputs
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Assumptions of Production Function

There are three main assumptions underlying any production function.

—First we assume that the relationship between inputs and outputs exists for a specific period of
time. In other words, ® is not a measure of accumulated output over time.

—Second, it is assumed that there is a given “state-of-the-art” in the production technology. Any

innovation would cause change in the relationship between the qiven imputs anditheiroutput.

Example: use of robotics in manufacturing or a more efficient_software package for\finantial
analysis would change the input-output relationship.

—Third assumption is that whatever input combinations_are incloded fin,a particular function, the

output resulting from their utilisation is at the maximumy level.

—

J

—’
—

—The production function can be defined as:

e The relationship between the maximum amount of output that can be produced and the input
required to make that output. It is defined for a“given state of technology i.e., the maximum
amount of output that éan be produced with given guantities of inputs under a given state of
technical knowledge (Samuelson). It can also be defined as the minimum guantities of various
inputs that are reguired to yield a given guantity of output.

It can alse be defined as the minimum gquantities of various inputs that are required to yield a
given guantityrof output. Eordthe purpose of analysis, the whole array of inputs in the
productionitunction canybe reduced to two; L and K. Restating the equation given above, we

get:'\@ = £ L), K). Where, ® = Output L= Labour K= Capital

Short run v/s Long run Production function

EE— e e SN SE— — —

—The produetion function of a firm can be studied in the context of a short period or long period.
— It is te. be noted that in economic analysis, the distinction between short-run and long-run is
not related to any particular measurement of time, Example: days, months, or years.

—In fact, it refers to the extent to which a firm. can vary the amounts of the inputs in the

production _process.

4’—'_’
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Short Ruwn period

—A period will be considered a short-run period if the amount

of at least one of the inputs used remains unchanged during that

period. Thus, the short-run production function shows the maximum

amount of a good or service that can be produced by a set of inputs,

assuming that the amount of at least one of the inputs used remains unchanged.

—Thus, in the short-run, the production function is studied by holding\the guantities of “capital fixed,
while varying the amount of other factors (labour, raw materialete.) This, is done when the law of

variable proportion is studied.

Long run Period

—The long run is a period of time or planning. horizon in which all factors of production are variable.
It is a time period when the firm will bevable tojinstall new
machines and capital equipment apart from acréasing the

variable factors of production. Adong<kun produetion fumction

produced by a set of inputs, assuming that_the firm is free to

shows the maximum quantity of a good or seniice that can be ﬂ

mmull"

vary the amount of, all the, inputs being used. (/ Bs
—The behaviourgof production. when, all*factors are varied is the subject matter of the law of returns

to scale.

Cobb-Douglas Production Function

A famous statistical production function is Cobb-Douglas production function. Paul H. Douglas and

C.Wy Cobb of the U.S.A. studied the production function of

the American manufacturing industries. In its original form,

this production function applies not to an individual firm but

to the whole of manufacturing in the United States. In this

case, output is manufacturing production and inputs used are W.Cobb and Paul H.Douglas
labour and capital. Cobb-Douglas production function is stated as: Q = KL% (=%
where, ‘Q is output, ‘L’ the quantity of labour and ‘C’ the quantity of capital. ‘K’ and ‘@’ are

positive constants.
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The conclusion drawn from this famous statistical study is that labour contributed about 3/4th and

capital about 1/Gth of the increase in the manufacturing production. Although the Cobb-Douglas

production function suffers from many shortcomings, it is extensively used in Economics as an

approximation.

Law of Variable Proportions or The Law of Diminishing Returns

—There are three concepts relating to the physical production by,factors namely-
. Total Product (TP),

2. Average Product (AP), and

3. Marginal Product (MP).

Total Product

Total product is the total output resulting from the efforts of all the factors of production combined
together at any time. If the jlputs of all"biityone factor are held constant, the total product will vary
with the quantity used of the variable factor.

Average Product

The averageénproduct, means the total product per unit of a variable factor. In other words, it is the

total product dividéd by. the“mumber of units of a variable factor.

Total Product

A Product = OR AP = —.
veRQue Frotte No.of units of variable factor QVF

Marginal Product

The makginal product means addition made to the total product by the use of an extra unit of
variable factor. It may be stated as: MPn = TPn — TPn — /.

Where, MPn = Marginal product when ‘n ’ units of variable factors are used

TP = Total Product

n = number of units of variable factors used.

Marginal Product may also be defined as the change in total output due to use of an additional unit

of variable factor. MP = 22,
AQVF
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Law of Variable Proportions

—The Law of Variable Proportions examines the production function i.e., the input-output relation in
short run where one factor is variable and other factors

of production are fixed. In other words, it examines the

production function when the output is increased by varying

the guantity of one input.

—Thus, the law examines the effect of change in the proportions\between fixéd and variable &
factor inputs on output in three stages viz. Increasing returns, diminishing xeturns and negative
returns.

—“As the proportion of one factor in a combination of factors,is increased, after a point first the

marginal and then the average productyof that factor will diminish”F. Benhan.

Assumptions Law of Variable Proportions

™ = el —— — — — E— EEE—— E—— E—

—The state of technology is assumied to beggiven and unchanged. If there is any improvement in I

technology, then marginalproduct and avérage product may rise instead of falling. I

—There must beysomelinputsswhose, quantity is kept fixed. This law does not apply to cases when
all factors aréyproportionately varied. When all the factors are proportionately varied, laws of returns
to scale are applicable.

| —The law, does notiapply to those cases where the factors must be used in fixed proportions to yield
output. WhenNthe various factors are required to be used in fixed proportions, an increase in one
facteriwould net lead to any increase in output i.e., marginal product of the variable factor will then

be zero, and mot diminishing.

—We consider only physical inputs and outputs and not economic profitability in monetary terms.

e
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Product Schedule

Quantity of labour Total Product (TP) Average Product (AP) | Marginal Product (MP)
(1) 2) (3) (4)
1 100 100.0 100
2 210 105.0 110
3 330 110.0 120
4 440 110.0 110
5 520 104.0 80
b
7
8
9

600 100.0 80
670 95.7 70
720 90.0 50
750 83.3 30
10 750 75.0 0

11 740 67.3 -10

Relationship between AP and MP

-> Both AP and MP can bé calculated by TPR:

-> When AP rises then MP alse, rises but_ MP >AP.

= When AP is maximuim then MP,=APlor say MP curve cuts the AP curve at its maximum point
- When AP falls then MPyalso fallsSbut MP <AP.

- There ‘may bela_situation whén MP decreases and AP increases but the opposite never happens.

1st
Increasing
Returns o
TPT . Diminishing
mptr Point : Returns TPT

APT Of . .
Inflec . MPL API . TPL

tion . *  -vereturns
. - Stop
Production
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Stage I Increasing returns to Factor: The law of increasing returns operates because of

indivisibility of fixed factors. It means, in order to produce goods up to a given limit, at least one

unit of the fixed factor is a fixed. Increasing returns in the initial stages is that with sufficient

guantity of variable factor, introduction of division of labour and specialisation becomes possible,

which results in higher productivity. Point of Inflexion is that point on TP at which MP is maximum

Stage 2: Diminishing Returns to Factor: Once the point is reached at which‘the amount of
variable factor is sufficient to ensure the efficient utilisation of the fixed, factarnthen further
increases in the variable factor will cause marginal and average preduct, to ‘decline because the fixed
factor then becomes inadeguate relative to the quantityyof variable factorsyAnother reason offered
for the operation of the diminishing returns is the imperfeet substitutability of factors for one

another. Saturation point is that point at which\TP is maximum .and MP is zero.

Stage 3: Negative Returns to Factor: In this stagesthe guantity of variable factor becomes too
excessive relative to the fixedffactor so thatlthey get in each other’s way with a result that the

total output falls instead of rising. I such a situation a reduction in the units of the variable factor

will increase the total output.

Producer achieve egquilibrium

— Rational producérs will nevex produce in stage 3 where the marginal product of the variable factor

is negative. This bejng so,%a producer can always increase his output by reducing the amount of

variable factors. Even If the variable factor is free of cost, a rational producer stops before the

beginning of the third stage.

— A (rationaliproducer will also not produce in stage | as he will not be making the best use of the
fixed faetors and he will not be utilising fully the opportunities of increasing production by increasing
the quantity of the variable factor whose average product continues to rise throughout stage |. Even
if the fixed factor is free of cost in this stage, a rational entrepreneur will continue adding more
variable factors.

— It is thus clear that a rational producer will never produce in stage | and stage 3. These

stages are called stages of ‘economic absurdity’ or ‘economic nonsense’.
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—A rational producer will always produce in stage 2 where both the marginal product and average

product of the variable factors are diminishing. At which particular point in this stage, the producer

will decide to produce depending upon the prices of factors.

Law of Returns to Scale

The Law of Returns to Scale examines the production function i.e. the input - output relation in the
long run where increase in output can be achieved by varying thelunits of all factors in the same

proportion. Thus, in the long run all factors become variable. It means that Jugthe leng run the scale

of production and the size of the firm can be increased.
The law of returns to scale analyse the effects of scale onjthe level ofsoutput as-

l. Increasing Returns to Scale: When the output increases by a/greater

proportion than the proportion increases in all the factor inputs, it iff:;m

return to

Stage 1 scale,

C
. 3 TV T Increas Stage 3
scale are internal and externagl economies ofsealeindivisibility of  yugingi| ing Dinfinisbing

. . . . o product | Return return scale.
fixed factors; improved organisation,division of Hlabour and sto
scale

specialisation; better supervision and, contml; adequate supply of |

is increasing returns to scale. The reasons for increasing returns to

productive factqrs, ete:

2. Constant Returns to Scale When the output increases exactly in INPUTS

the same proportion as that of increase in all factor inputs, it is constant returns to scale. The
reasomyfor constant, returias to scale is that beyond a certain point, internal and external economies
are neutralised by growing intermal and external diseconomies. Constant returns to scale, otherwise
calledvas “Linear Homogeneous Production Function”, may be expressed as follows: kQx = f( kK, kL)
= k'K, Dhlf all the inputs are increased by a certain amount (say k) output increases in the same
proportion (k). It has been found that an individual firm passes through a long phase of constant
returns to scale in its lifetime.

3. Diminishing Returns to Scale When the output increases by a lesser proportion than the
proportion increase in all the factor inputs, it is diminishing returns to scale. The reason for

diminishing returns to scale is increased internal and external diseconomies of production. Internal

diseconomies like difficulties in management, lack of supervision and control, delay in decision-making
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etc. External diseconomies like insufficient transport system, high freight rates, high prices of raw

materials, power cuts, etc.

—The Cobb-Douglas production function, explained earlier, is used to explain “returns to scale” in

production. Originally, Cobb and Douglas assumed that returns to scale are eonstant. The function

was constructed in such a way that the exponents summed to a+l-agly However, later they relaxed
the requirement and rewrote the equation as follows: Q = KL% CP
Where ‘® is output, ‘L’ the quantity of labour and ‘C’ the quantity of ‘capital, K’ and ‘a’ and ‘b’ are
positive constants.
o Ifa+ b > | Increasing returns to scale result fe.increase in outputhis more than the
proportionate increase in the use of factors (labour‘and capital).
e /fa+ b = Constant returns to scale resylt i.e. the output increases in the same proportion in

which factors are increased.

o If a + b < | decreases returns to scale result 1.ey the output increases less than the

proportionate increase in dhe labotigand capital.

PRODUCTION OPTIMISATION
e L

Normally, a prefit maximising i is interested to know what combination of factors of
productionier inputs weuld minimise its cost of production for a given output. This can be

lmown'by combiningsthe firm’s production and cost functions, namely isoguants and

iso=cost lines respectively.

— O/ /e ’

’
//—"
—

Isoguants

An iso-product curve or isoguant is a curve, which represents the various combinations of two variable
inputs that give the same level of output. As all combinations on the iso-product curve give the
same level of output, the producer becomes indifferent to these combinations. That is why iso-
product curves are also called ‘production indifference curve' or ‘equal product curve'. To understand,

consider the following production isoguant schedule.
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Factor Combination Factor X Factor Y
A 12
B 08
C 0S
D 4q 03
E S 02

The producer is indifferent whether he gets a combination 4, B,
Y

C, D or E. This is because all the combinations of capital and | }

labour give the same level of output. By plotting the above 10T

combinations on a graph, we can derive an iso-product curve g ¢l

=
as shown in the following figure. 4t
2 L
" -
O

In the diagram, the quantity of capital is measured on the

X-axis and guantity of labour on the Y-axis.Ghe various
FACTOR-X

combinations #, B, C, D, E of capital andNabour<are plotted avidion joining them we derive an iso-

product curve. All combinations lyingfon the Tsesproduct curve yield the same level of output and

hence technically equally efficieiit. A set of iso-producticurves is called an iso-product curve map.

Mczg_inal Ratevof Technical Substitution

—

The rate at which one factor of production is substituted in place of the other factor without any
change in the level of output'is called the marginal rate of technical substitution.

Each of the factor combinations has the same level of output. It implies that labour and capital are

imperfect substitutes.
D

I”.—-—-——'—

e

Iso-Cost Line OR Equal Cost Lines

Iso-cost line also known as Equal Cost Line: Price Line;

Outlay Line; Factor Price Line shows the various combinations

m

of two factor inputs which the firm can purchase with a given

FACTOR-Y
O

outlay i.e., budget and at given prices of two inputs. The iso-cost

prg

line shifts to the right, if prices of two factors remain unchanged.

The slope of the iso-cost line is equal to the ratio of the prices of 0 S
FACTOR-X
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Priceof X

two factors. Thus, PM = —
Price of Y

Producer’s Eguilibrium OR Production Optimization

A firm always tries to produce a given level of output at

£ <

minimum cost. For this it has to use that combination of

=
F]

inputs which minimises the cost of production. This ensures

ik

maximisation of profits and produces a given level of output

FACTOR-Y

€0

with the least cost combination of inputs. The least-cost

combination of inputs or factors is called producer's eguilibrium

or production optimization. This is determined with the help, of

L1 M1 N1 o1
(a) isoquants, & (b) iso-cost line. An isoguant ar iso-product FACTOR-X

curve is a curve which shows the varieus combinations of two inputs that produce the same level of

output. The isoguants are negatively sloped and convex.to origin. The slope of isoguants shows the

marginal rate of technical substitution whielindimimishes. Thus, MRSxy =Slope=% = I\’Z—Z/.

The point of tangency of isoguant ahd iso-cost/line shows least cost combination. At the point of

tangency. Slope of iso-gdant = Slope of iso-cost line.
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Unit 2: Theory of Cost

In the production analysis we considered the quantitative relationship between inputs and outputs. In
the cost analysis we are concerned with the financial side of production i.e. the cost behaviour in
relation to size of output, scale of operations, prices of factors of productionjetc. Therefore, a

businessman must have a clear understanding of various concepts of costs.

COST CONCEPTS

Accounting Costs and Economic Costs

Accounting COStS: These are those cash.payments whieh

Accounting Economic
cost Cost

firms make to outsiders for purchasing ofvhiring the services of:

various productive factors which do net belong,to the entrepreneur.

—The accounting costs are in the nature of contractual,payments to

the factor suppliers. Contractual payments Examplesswages, rent on

hired land, interest onborrowed “eapital, cost of power and fuel,

purchase of raw-magerialsyinsuranceypreniium, transportation, advertising, taxes, etc.

These costs areVrecorded in the firms account book.

—All these money expenses are also known as explicit costs or accounting costs as they form part

of the cast of preduction andiare accounted for by the firm.

Economic €osts: Economists take a broader view of the cost concept. Economist's cost refers to

what imay, be called full costs or economic costs.

—Ecomomic Costs = Explicit costs (or accounting costs) + Implicit costs (or imputed costs). Thus,
economic cost is the sum total of accounting costs (also called explicit costs) and implicit cost (also
called imputed costs or opportunity cost). Implicit costs are costs of self owned and self supplied
resources by an entrepreneur which are generally not recorded in the firm’s account book.

—There is no contractual obligation for payment to anybody else. Example: An entrepreneur may
utilise his own building or his own capital or may act as a manager of his firm himself. For these

productive services, he does not pay rent or interest or salary to himself although the payments
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accrue to him. When an entrepreneur invests capital in his business, devotes his time and skills in his
business, he has to forego the opportunity of investing his capital, time and skills elsewhere.
—Implicit costs involve the sacrifice of alternatives that have been foreqone in the production of a

commodity. Hence, implicit costs are also called "opportunity cost” and form part of the economic

costs.

— A firm earns economic profits or normal profit when it recovers bothpexplicithcosts. as well as

implicit costs. Thus, normal profit is a part of implicit cost. Profit earned over and. above normal

profit is called super normal profit.

Outlay Cost and Opportunity Cost

—0utlay costs involve actual outlay of funds on wages, material, rent, interest etc. Outlay costs
involve financial expenditure at some time _and thus are recorded in the books of account.
—Our wants are unlimited and resoufées arelscareerbut have

alternative uses. Hence, the problem of choice ‘among the alternative

uses of a given resource for particular purposesyarises. This is because Option 2
the use of a resource in producing af commodity always involves the loss

of opportunity of production of some, othef\commodity. The sacrifice or

loss of alternative use of a given resource is termed as “ opportunity cost." | (l

Thus, the opportunity cost,is meastred in terms of the foreqone benefits from the next best

alternative use“of 4 gien reseurce. Hence, opportunity costs relate to sacrificed alternatives that are

not recorded in the\books\of account. The concept of opportunity cost is useful in the determination

ofyrelativelprices of goeds, normal remuneration to a factor, in decision making and in analysing

optimuim allocation of resources.

Direct or Traceable Costs and Indirect or Non-Traceable Costs

Direct Costs: A direct or traceable cost is one which can be g = e

identified easily and indisputably with a unit of operation. I

Example: a product, a department, a plant or a process, In the

production of shoes, the cost of leather is a direct cost. Direct Cost indicact Cost
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Indirect Cost: Indirect Costs or Non-Traceable Costs or Common Costs are those costs that are
not traceable to plant, department and operation as well as those that are not traceable to individual
final products but are charged to jobs or products in standard accounting practice. Such costs,
although not directly traceable to the product, may bear some functional relationship to production
and may vary with output in some definite way. Example: electric power. Such, common costs which
are incurred for general operation of business and benefits all products jointly are'ealled indirect

costs.

Incremental costs-.and Sunk Costs

— Incremental costs are related to the concept of marginal cost. While marginal cost refer to
additional cost of producing an extra unit of output, incremental cost refers to the total

additional cost when business decisions arextaken like-to expand-the production, hire more workers,
materials, machinery, equipment, replace old plant and machinery, etc.

—Sunk costs refer to the costs whichyhave been already

incurred in the past and cannot,be recovered. It also includes

=
E

Suchneosts also aet as ‘an important barrier to entry of firms into business. Example: expenses on

an expenditure that hasyto be made in futuré“under past

commitments or contractual, agreementsdSunk costs are %/?% j

irrelevant for decision making as it jeannot be recovered.

Sunk costs dowmot vary with, the changes in business activity.

advertising, \R&D, speécial equipment, etc.

Historical costs and Replacement costs

—Histokical costs are those costs on purchase of assets in the past.
—Replacement costs refer to the expenditure to be made for replacing old assets. Instability in asset

prices make the two costs differ.
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Private costs and Social costs

Private costs are those costs which are incurred or provided for by firms. These may be either

explicit or implicit since they form part of total cost of production, it implies they figure in business

decisions. Therefore, private costs are internalised costs.

Social costs refer to the total cost to the society due to business activity. Social costs include

both private costs and external costs. It includes resources fopwhich the firmpis net required to pay

the price. Example: atmosphere, rivers, lakes, roads, etc. and the,cest in terms\ofydisutility created

like pollution of all types.

Fixed and Variable costs

Fixed or constant costs are not a function of eutput; they do T

not vary with output up to a certain|level of activity. \These costs ol

Fixed
require a fixed expenditure of funds irreSpective ofythe level of output, Coat

Example: rent, property taxes, iaterest on loansiand depreciation when

taken as a function oftime and net of outptt="Fixed costs do not vary

0
with the volume of “output within a capaéity level. Fixed costs cannot be Outpt

avoided. They canybe aveided“enly when the operations are completely closed down. These are, by
their very nature, inescapable or uncontrollable costs. Example: for storing of old machines which
cannet be sold in the market."These are called shut down costs. Some of the fixed costs such as
costs of\advertising, etc. are programmed fixed costs or discretionary expenses, because they depend
uponmythe discretiongof management whether to spend on these services or not.

Completely Variable Cost

Variable costs are costs that are a function of output in the v
production period. Example: wages of casual labourers and cost
of raw materials and cost of all other inputs that vary with

output are variable costs. Over certain ranges of production,

they may vary less or more than proportionately depending

0
on the utilisation of fixed facilities and resources during the production process.
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Sewmi Variable Cost

There are some costs which are neither perfectly variable, nor A Bilvacp Varzle Cot

— %
&

absolutely fixed in relation to the changes in the size of output.

They are known as semi-variable costs. Example: Electricity charges

Tousl

include both a fixed charge and a charge based on consumption. o

There are some costs which may increase in a stair-step fashion,

l.e., they remain fixed over a certain range of output; but suddenly

O X
Jump to a new higher level when output goes beyond a given limitaExample: Costs incurred towards

the salary of foremen will have a sudden jump if another foremanyis appointéd when the output

crosses a particular limit.

COST FUNCTION

Cost function is the functional xélation between costs and output. Production Function of a firm and
the Prices it pays for the inputs determine thedirm’s cost function. Thus, cost function refers to the
relation between cost of a productiand thewvarious determinants of its cost. It can also be expressed
in the form of a mathematical equation in which unit cost or total cost is the dependent variable
and the prices of\variods inpdts are gindependent variables.

¢ = f (0,5, HY,P_"3)

Where,

C Is cost

Olls, the levelyof output

S 1s\the size ‘of plant

T is time under consideration

P is theprice of factors of production.

—Production function determines the cost function. Therefore, the behaviour of cost of production
and the shapes of the cost curves depend upon the laws of returns.

—The Law of Returns to factor determine the shapes of short-period cost curves while the Law of

Returns to Scale determine the shapes of long-period cost curves. Short Run Total Costs: Total

Cost(in short run) = Total Fixed Cost + Total Variable Cost.
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Relationship between TFC, TVC and TC

—Graphically, the TFC curve is a horizontal straight line parallel to the X- axis. It indicates that

fixed cost remains unchanged at all levels.
TC

—The TFC curve originates from the Y- axis indicating
Totel Cost

that fixed cost is to be borne even at zero level of output.

—Hence, at 2ero output TC is not zero. It equals TFC.

Total Varishle
—Graphically, the TVC curve is positively sloped. It indicates L

: : . . . TFC
that variable cost increases with the increase in output. Total Fixed Cost

—TVC curve originates from 0 i.e. origin indicating that

Variable cost is zero at zero level of outpyt. Output

—TC reflects the behaviour of TVC. Hence,the shape of TC resembles TVC. TC cost starts from the

Y axis because even when the output is Nil, TC is equal to TFC at that point. TC curve remains

parallel to TVC Curve since their distance TFCyCurve remains constant throughout.

Short run average cost

For the purpese of\making, decisions about operations, unit
cost funetions ox average costs are more useful than the
total cest\ functions, We examine here three of these
unit cost functions namely:

o Avérage Eixed Cost (AFC),

o | Average Variable Cost (AVC),

o AVerage Total Cost (ATC).

OUTPUT
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Average Fixed Cost

—Average Fixed Cost is the fixed cost per unit of output.

. Total Fixed Cost TFC
—Thus, Average Fixed Cost = OR AFC = —.
Total Output Q

—The output increases, AFC goes on falling. The reason being
TFC is spread over larger guantities of output. The AFC curve
slopes downwards from left to right throughout its length.

3 %

—The AFC curve comes closer and closer to the X-axis but does OUTPUT

not touch the X-axis as AFC can never be zero. AFC the curveswill mot touch the Y-axis also because
at zero level of output.
—AFC is a Positive Value. Any positive value divided by zero will provide infinite value. The AFC curve

Is a RECTANGULAR HYPERBOLA.

Average Variable Cost

—Average variable Cost\is, the varigkle cost per unit of output.

Total Vawxiable Cost TVC

— Thus,Averagesvariable, Costy= OR AVC =
Total Output Q

—The outplityexpands, average Vadable cost falls initially due to

increasing returns o the varfable factor. It is minimum at the

optimum, eapacity output.“Beyond optimum capacity average variable

. o . — >
cost_rises very sharply due to diminishing returns to variable factors. ——> OUTPUT

—Thus, AVC and AVERAGE PRODUCT of variable factor are inversely related. When graphed, AVC
curve declines over some range of output, reaches the minimum at optimum capacity, as at

point 'Miin the above diagram and then goes on rising as output increases. Thus, the AVC curve is
U-shaped indicating three phases: decreasing phase, constant phase and increasing phase
corresponding to the three phases of AVERAGE PRODUCT of variable factor in the law of Variable

Proportions.
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Average Total Cost

—Average Total Cost is the cost per unit of output. Thus,

—Average Total Cost or Average Cost =

Total Cost e arcjac =2 orac =2+ IV oflic = Akdravc
Total Output /Ac = Q - Q Q Py - |

—As output increases, ATC falls initially, reaches its

minimum and then rises due to the Law of variable proportions. % \—/

—The behaviour and shape of the ATC curve dependsupon T

the behaviour of AVC curve and AFC curve.

—AVC is a 'U'-shaped curve. >

¥ ——> ouTPuT
—In the beginning, the ATC curve falls sharply when output expands reason being, initially both AVC

and AFC curves fall.
—When the AVC curve starts rising, but_the AFC, curvescontinues to fall steeply, the ATC will

continue to fall reason Fall inthe AFC curve is.more than the Rise in AVC curve. As output further

increases, the ATC cunve rises, there'is a sharp Fise in AVC which offsets the fall in AFC. Thus, ATC

curves first fall, reaeh itsiminimum and then rise.

Marginal Cost

— Marginal \Cost is“addition to the total cost caused by producing
oneymore unitgef output. Thus, marginal cost is the cost of
theladditionalfunit of output. It is measured by the change

in total costesulting from a unit increase in output. g

—Thus, MCn = TCn — TCn — /OR MC = % T

—The Marginal Cost is Independent of fixed cost. In the short

period, total fixed costs are constant for all levels of output. The

only change in total cost when output changes is Change in T — outpuT
Variable Cost. Hence, marginal cost is affected only by the variable cost.
— Therefore, marginal cost can also be defined as a change in TVC as a result of a unit change in

output. This can be proved as follows -
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MCn = TCn - TCn-| since, TC = TFC + TVC

Mcn = (TVCn + TFCn) - (TVC n-1 + TFCn-1)

= TVCn + TFCn - TVC n-1 + TFCn-|

= TVCn -TVCn-|

—The output increases, MC initially falls due to increasing returns to factor but finally MC rises due
to diminishing returns. Thus, marginal cost is the inverse of the margimal product jof,the variable

factor. When graphed, the MC curve first declines, reaches minimum and then goes ontising as

output increases. Thus, the MC curve is U - shaped, this is dueto the ‘operation, of the law of

returns to factor and due to TC or TVC (AC or AVC).

—MC curve passes through the minimum points of AVC and ATC curves:sThe MC curve reaches its

minimum point earlier to the minimum points of AVC and ATC curves.

Relationship between Average Cost and Marginal Cost

The relationship between marginal cast and average ceost is the same as that between any other
marginal-average guantities. The following-dreythe points of relationship between the two.
-> When average cost falls asya result of an ncrease in output, marginal cost is less than average
cost.
-> When average cost rises as a resalt of an increase in output, marginal cost is more than average
cost.
-> When averagefeost is minimum, marginal cost is equal to the average cost. In other words, the

marginal cost curvelcuts the average cost curve at its minimum point (i.e. optimum point).

LONG RUN AVERAGE COST CURVE

—>Longxun is a period of time during which the firm can vary all inputs. In the short run we have

N

L

Y/ SAC,

seen that some inputs are fixed and others can be varied to

increase the level of output. But in the long run all inputs are

variable. In the short run, the size of the plant is fixed. The size

AVERAGE COST

of the plant cannot be increased or reduced. However, in the long run

the firm has sufficient time to bring about changes in the size of the

plant i.e. machinery building etc. in order to expand or contract output.
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—Thus, in the long run the firm moves from one plant to another.

It can increase the size of a plant to increase its output or can have a smaller plant if it has to
reduce output. The long run average cost curve shows the ”
minimum possible average cost for producing various levels
of output.

—The LAC curve envelopes infinite short run average cost

s

Zlcencnnana?

-

< basssaasans

AVERAGE COST

curves each representing a plant. Hence, SACs are also called

plant curves. The LAC curve is derived as a tangent to all the

S ESANFARTaaSad

v
>

short run average cost curve from SAC, to SAC7.

=

OUTPUT
Thus, it is U- shaped.

—In the long run, a firm can produce a particular output by building ayrelevant size of plant and
operate on the corresponding SAC. It selects that size of plant ile. SAC which gives the lowest cost
of producing the given output.

= The LAC curve is not tangent to the minimum points of the SAC curves.

o When the LAC curve isgloping dowimwards, it is tangent to falling portions of SACs.
o When the LAC curve is rising upwards, it Is\tangent to rising portions of SACs.

- The LAC curve is also called_the planning curve.

This is becauseda firmyplans outputlin the long run but operates in the short run ie. by
choosing a plant omLACcorresponding to the given output. Thus, LAC helps the firm to make a
chaice about the. size“of plant for producing a particular output at minimum cost.

>ULAC Curve is also called Envelope Curve

Thejlong-run average cost curve is also called “Envelope curve”; because it envelopes or supports
a, family ofyshort run average cost curves from below.
—Thé shape ofsthe LAC curve depends on the Law of Returns to Scale. As the firm expands, there
is increasing returns to scale which means fall in long run average cost due to economies of scale.
When decreasing returns to scale occur it means a rise in long run average cost due to diseconomies
of scale.

Modern Day Long run Cost Curves

—The above figure depicting a long-run average cost curve is arrived at on the basis of traditional

economic analysis. It is flattened ‘U’ shaped. This type of curve could exist only when The state of
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technology remains constant. But, empirical evidence shows
modern firms face an ‘L-shaped’ cost curve over a
considerable quantity of output.

—The L-shaped long run cost curve implies that initially

when the output is increased due to increase in the size of

plant and associated variable factors, per unit cost falls rapidly
due to economies of scale. The long-run average cost curve does not increase even afteria sufficiently

large scale of output as it continues to enjoy economies of scale

ECONOMIES AND DISECONOMIES\OF SCALE

INTERNAL ECONOMIES

Internal economies are those benefitsawhichiaccruesto a firm when it expands the scale of
production. Internal economies are the result of the firm's own efforts independent of the actions of
other firms. These economiesfare particular-toytheindividual firms and are different for different

firms depending upon the size of\thé firm.The main types of internal economies are as follows:

Techwical The large seale production is associated with technical economies.As the firm
Economies & increases its scdle of production, it becomes possible to use better plant,
Diseconomies machinery, jeguipment and technigues of production. Following are the main
forms (causes/reasons) of technical economies
Economies of A large sized firm can use sophisticated and
superior technigues costly machines and equipment. Use of superior
technigues reduces the cost of production per
unit and increases agqregate output.
Economies of A large firm can get the mechanical advantage in
increased using large machines and other mechanical units
dimensions to produce more output.
Economies of A large sized firm can develop its own sources of
linked processes raw material, means of transportation,distribution
system, etc.
Economies of the A large sized firm can avoid all kinds of wastage

use of By- of materials. The firm can use its by-products

products. and waste material to produce another material.

o)
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Economies of A large sized firm can introduce a greater degree

specialisation of division of labour and specialisation.

Managerial
Econowmies

Large sized firms can introduce division of labour in managerial tasks. They
can employ business executive of high skill and qualification to look after the
functioning of various departments like production, finanee, sales, advertising,
personnel, etc. This helps to increase the efficiency andyproductivity of

managers resulting in reduction in managerial'\€osts

Commercial
Econowmies

A large sized firm is able to reap economies of ‘bulk“puarehases. It can get
discounts from suppliers, railways, transpert-ebimpanies,|ete, It enjoys prompt
and reqular supply of raw materialsgt large sized\firm can also afford to
spend large amounts of money o, advertisinghpublicity, etc. It can also give
various concessions to_wholesale and,retail dealers and customers and thus

capture markets for its\product

Financial

Econowmies

A big firm enjoys goodwill among lenders or investors. For raising finance it
can either barrow from, banksias it can offer better security or it can raise
financé by issutngishares, debentures and by inviting public deposits. Such

opportunities are not available to small firms.

Risk Bearing
Econowmies

A large finm is bettériplaced to face the uncertainties and risks of business.
A'big firm preduging many varieties of goods is in a better position to
withstand egonomic ups and downs. Therefore, it enjoys economies of risk

bearing.

INTERNAL DISECONOMIES

Internal diseeonomies means all those factors which raise the cost of production per unit of a

particalax, firmywhen the scale of production is expanded beyond the point of optimal capacity. Such

disecomomiesyof scale are as follows:

Productiown
Diseconowmies

Production diseconomies set in when expansion of a firm's production

beyond optimum size leads to rise in the cost per unit of output.

Managerial
Diseconowmies

As the scale of production increases, the burden on management also
increases. Coordination of work among different departments becomes
difficult. Supervision and control over the activities of subordinates becomes

difficult, decision taking is delayed, etc.- As a result, wastage increases and

the efficiency and productivity decrease Per unit cost starts rising
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Techwical

Diseconomies

Every equipment has an optimum point at which it works more efficiently
and economically. Beyond optimum point they are overworked and may

result in breakdowns, heavy cost of maintenance, etc.

Financial

Diseconowmies

Expansion of production beyond the optimum scale results in increase in
the cost of capital. It may be due to increased depéndence on external

finances.

Marketing

Diseconowmies

Selling diseconomies set in if the scale of preduction isiexpanded beyond
optimum level. The advertisement expenditure ‘and marketing overhead's

increase more proportionately with thescale

EXTERNAL ECONOMIES

External economies are those benefits which acewe to all the'fitms operating in a given industry

from the growth and expansion of thab industryfExternal economies are not related to an individual

firm's own cost reduction efforts, These are comuon to, all the firms in an industry and shared by

many firms or industries. Thelmain types oféxternal economies are as follows:

Technological
Economies

Whengthe wholejindustry expands, it may result in the discovery of new technical
kinowledge, firms peol mampower and finance for research and development
resulting mynew andSiimproved methods of production and new inventions. Use of
mproved, and ketter machinery improves production function and cost of

productioniper unit fails.

Econowmies of
Localization

When inkan area, many firms producing the same commodity are set up, it is
called, localization of an industry. Due to localization there is expansion of railways,
post & telegraph, banking services,insurance, setting up of booking offices by
transport companies, setting up of powerful transformers by the electricity

department, etc. All the firms get these facilities at low prices.

Ecovnowmies of
Information

As pointed earlier, firms pool their resources for research and development Al
firms get the benefit of the research in terms of market information, technical
information, information about governments economic policies, information about
availability of new sources of raw material, etc. Also, specialised journals give

information about the latest developments.
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Cheaper When an industry expands its needs for raw materials, machines, etc. also expand.
Inputs This may result in exploration of new and cheaper sources of raw materials,
machinery, etc. Also, the industries producing such inputs also expand in scale.
Therefore, they can supply these inputs at lower prices. As a result the cost of

production per unit of the firm using these inputs falls.

Growth of With the growth of an industry, many firms specialised in the pre@uction of inputs
Anci"ary like raw material, tools, machinery, etc. come up. Sueh firms are called ancillary

Industries units which provide inputs at lower cost to the main\industry.Likewise, some firms
may get developed by processing the waste preducts of the industry. Thus, wastes

are converted into by-products. This reduces theycost,of predactioy in general

Development | When an industry expands specialised institutions like, colleges, training centres,
of Skilled management institutes, etcNdevelop.This results in continuous availability of skilled

Labour labour like technicians, @ngineers,managementiexperts, etc

Better When an industry expands many specialised transporters also develop. The firm in

transportation need of spegialised transportyservice can get them easily at cheaper rates. Also

& Marketing | many new matketing outlets and specialised marketing institutions develop. The

Facilities firm need not spend on developing its own marketing outlets.This reduces the cos

External Diseconomies
The growth and expansion ofian industry in a particular area beyond optimum level results in many
disadvantages for fims imithe industry. Such disadvantages increase the costs of production of each
tirm, Therefore, they are called external diseconomies. Some of the external diseconomies are as

follows:

Diseconomies When an industry expands its need for raw materials, machines, tools and
of Scarcity of | equipment, etc.also expands.Some inputs are such which cannot be totally
Inputs substituted.The firms supplying these inputs come under pressure and may
supply inputs at a higher price.This raises the cost of production per unit of

the firm who uses these inputs

Diseconowmies Due to the concentration of firms in an area infrastructural facilities become -

of Strains on inadeguate over time. E.g. Excessive pressure on the transport system results
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Infrastructure

in delayed transportation of raw materials and finished goods.Other facilities
like electric power supply, communication system, water supply, etc. are also
over taxed. This puts strain on infrastructural facilities resulting in increased

cost of production

Diseconowmies
of High

Factor Prices

With the concentration of an industry in a particular areapnthe demand for
factors of production rises.Thus, the prices of the factors of pre@uction go up

resulting in increased cost of production

Diseconomies
Of Expenditure
On Advertising

Expansion of an industry also means an increase in the numker of firms.
Likewise, some firms may get developed by processing the waste products of
the industry.Thus, wastes are conveértediinto by-products. This reduces the

cost of production in general

SUMMARY NOTES

> Inputs— Process— Output.

« Production-<€reation/ addition ofatility.

> Types of utilitg:

. Formyutility

«  Rlace dtility

o\ Time, utility,

> Facetors of production, ( land, labour, capital, Enterprise)

- Land-

Land- free gift of nature.

Supply of land is fixed( perfectly inelastic)

Land is a passive factor.

Primary factor

Land is heterogeneous( different

« Land has multiple uses.

« Land is immovable.

-> Labour-

« The term labour means any mental or physical exertion directed to produce goods or

services.
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In other words, it refers to various types of human affairs which requires use of
physical exertion, skill and intellect.

Human effort labour is perishable.

labour is an active factor of production.

Labour Power differs from labourer to labourer.

« All labour may not be productive.
Labour is mobile (no per perfectly Mobile)
Choice between hour labour and hours of leisure.
« Labour has poor bargaining power.
There is no adjustment between supply of labour and“demandyfor i€ mediately.
- Capital-
Capital is different from wealth.

Capital is a stock concept which yields a periodical ingeomeqwhich is a flow concept.
Capital has been rightly define as Quroduced means of production” or “man made
instruments of production”

Machine tools and instruients, factaliesy dams, canals, transport equipment etc, are
some examples of capijtal.

all of them are pré@uced by manlike hélp in the production of future goods.

> Types of capital
. Fixed- used ovela periodef ime.
Circalating <\ single usel
Regl- PhysicalNgoods.
Humanlt=""$kills and ability.
Tangible, - cal be perceived by senses.
WdividualRy,  personal ownership.

SociallEDbelongs to society.

> Capital formation-
" Savings
mobilisation of savings

Investment

>Entrepreneur-

Initiating business enterprise and resources co-ordination.
risk bearing and uncertainty.

Innovations .
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Schumpeter - Two functions of an entrepreneur is to innovate.
. Initialising business enterprise and resources coordination.
« ldeas , opportunities, opinions.
« Risk

. Reward .
> Risk bearing and uncertainty: Economy is dynamic and chapges occur everyday.
@ Frank Knight opinion profit is reward for bearing uncertainties:

>|nnovations,
« True function of an entrepreneur is to introduce 1Mnguations.
« Innovation will be initiated by others

« Introduce innovations from time toatime.

> Enterprise objectives-
« Organic- survival of firms\is essential
. Economic - profit,
« Social - To avoid anti praffiteering
. Human - employees .

«  NationalR¥ Helpha countriitodoecome self-reliant, avoid dependence on other countries.

> Enterprise problems:
«\\Problexs rélating te, objectives
. \\problems, relatiyg to location
« QW problems elating to finance
3 provlémsdrelating to organisation structure
problems relating to marketing
problems relating to legal formalities

problems relating to Industrial Relations.

> Law of variable proportion-
. Use in short run
«  One variable Input and all other inputs are held constant.
« law of returns to variable inputs

law of diminishing Returns.
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One variable input rest all factors are fixed:

_ P
AP = 0

MP3 = TP3 — TP2
o S TP = MP1 + MP2 + MP3 +

MPJ API TPL

T -vereturns
- Stop
:  Production

\HP
Product Schedule

Quantity of labour Total Product (TP) Average Product (AP) | Marginal Product {MP)
(1) 2) 4)

1 100 . 100

. 210 . 110

3 330 . 120

4 440 . 110

5 520 . 80

b

{

8

9

600 . 80
670 . it
720 . it
750 . 30

10 750 . 0
1

1 740 . =10

Ist
TPOUMPY, APY TPt MP | AP |

(Ineregsing™ate) (Diminishing rate)
MP>AP AP>MP

negative Returns

increasing returns diminishing Returns .
stop production

maximum point of inflation ||AP=MP

AP Is maximum

AP = MP producer is more happy in stage second
first stage ends when TP Max and MP is zero, stage second

ends
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Law of Return of scale
. Long run

« All the factors of production are variable

« all the factors of production are either increased or decreased.

. Input & output ratio
100 120 increasing returns
100 100 constant Returns
100 30 decreasing Retdins.

Stage 2
Constant
return to
scale.

Stage 3
Diminishing
return scale.

> Increasingyreturns to scale:
« If welncreaséyall the fagtors and give output increases in proportion this is known as

ingeasingireturnpto scale.
\Whenaftirmyexpands, increasing returns are found in the beginning.

» \\This alse, happens due to specialisation of machinery, land, etc.

>Constant returns to scale:
« Wf wetincrease all the factors and given output increases in the same proportion this is

known as constant returns to scale.
. It is also known as a linear Homogeneous production function.

« Invisible form passes through a long face of constant returns to scale.

> Decreasing returns to scale:
« If we increase all the factors and give output decrease in proportion this is known as a

decreasing return to scale.
When a firm expands to a very large size it is difficult to manage with the same efficiency

as before.
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difficulty in management, control.
. Internal

Economics (fayda) Diseconomies (Nuksan).
. External

Economics,; Diseconomies.

Factor combination|| scale of inputs || TP (in guintals) || MP Gin guintals)
IRS 2 + 20 20

4 + 2 S0 30
6 + 3 90 Q0

g+ 9 50
10 +§ 50
12 + 6 50
14 + 7 A/

16 1% 30
18 €19 20
20 +10 10

. Internal:
« Technical
. Managexial
Cowrmereial
Finangcial

Risk bearing.
. External:

Capital~egtipment and raw material- cheaper.
Technological
Dévelopment of skilled labour.
Growth of ancillary industry.
. Better transportation and marketing facility.

Economics of information.
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> 1SO- Quant curve-

Yy o ISO- production curve.
Equal quantity of output
Equal product curve

Production indifference curve.

FACTOR-X

>|S0 cost line
Y !

FACTOR-Y
O m

I

N

B D
FACTOR-X

> Production Optimisation:

Z 6 <

Producer's eguilibrium.

FACTOR-Y
i

w

L1 M1 Ni
FACTOR-X

> Theory of cost

. Accounting cost- Explicit cost

Recorded in financial statements (payment and charges made by entrepreneur).
. Economic cost- explicit + implicit cost (cost of factors owner by entrepreneur)

. Outlay cost- actual expenditure on wages, rent, interest.
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Opportunity cost- cost on next best opportunity (subject value foregone).
Direct / traceable cost- direct relation with component of operation.
readily identified and traceable.
Indirect/ non traceable cost- not easily and definitely identifiable (electricity power).
Incremental cost - additional cost as a result of business decisions.
related to the concept of marginal cost.
Sunk cost- already incurred for ones cannot be recovered (advertising, Railwad lines).
Historical cost- cost incurred in past for acquisition of assets like machinery
Replacement cost- money expenditure incurred for replacing ameld gsset.
Private cost- cost actually incurred by a firm,; explicit ogimplicit.
Social cost- total cost Borne by society (in terms of disutilitg like paliutiond
Fixed cost- this cost does not change with olitput Crég, property tax, etc.)
Variable cost- function of output in action period €hange\with\production (wages, cost of raw
material).
Shut down cost- continue even aftier operations are suspended (storing an old machine which
can't be sold).
Semi variable cost- neither, perfectly variable notabsolutely fixed (electricity charge both fixed
and consumption based)
Stair step variable costSyincrease in stall step fashion remains fixed over a certain stage but
suddenly jumps tog new higher level, €Salary of foreman)
Total cost- Getual ‘ost incurred.
Average cost- cost péunit af odtput.
. T = TECH+TVE,
« WWFEFNRC- TNC.
. TME= TG TFC.
. AVCIRTVC/Q.
» WARGs TFC/ Q.
NATCE AFC +AVC
v AFC=ATC- AVC
. AVC=ATC - AFC.
. Marginal cost- addition made to total cost by production of additional units of output.
. MC=TC/Q
« MCn=Tn - Tn-I
®Fixed costs do not change with output.
® Average cost comes down with every increase in output

@ Variable cost increase but not necessary in the same Proportion as increase in output.
®When AC falls, MC < AC.
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®When AC Rises, MC > AC.
€ when AC is minimum MC = AC.

. Horizontal Straight line parallel to x axis.

¥

Completely Fixed Cost

Stair step variable cost.

Y A Stalrstep Variable Cost

3

¥C
4

R

Qutput

Short run average cost

YA

MC ATC
AVC

£

AVERAGE COST

\§<

OUTPUT

SACH

K

Inverted shaped

Completely Variable Cost

vC

Short run Total cost

TVC
Total Variable

Cost
TFC

Total Fixed Cost

curve.

QOutput

When AC is minimum, MC= AC
when AC Rises, MC > AC.
when AC Falls, MC < AC.

Envelope curve/ Planning curve
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According to modern theory: LAC is L - Shaped.

rd

AVERAGE COST

o
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