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[bookmark: _Toc25170614]Module Overview
Pre-requisite: None
[bookmark: _Toc24318281][bookmark: _Toc25170615]Introduction
[bookmark: _Toc24318282][bookmark: _Toc25170616]This Managerial Economics Module gives an in-depth knowledge of the use of economics in the decision making process to address management related issues. 
Rationale
Understanding Managerial Economics will help the learners to develop a skill of logical reasoning, because it applies to most aspects of everyday life and the company’s well being. 
[bookmark: _Toc24318283][bookmark: _Toc25170617]Aim
[bookmark: _Toc24318284][bookmark: _Toc25170618]         The aim of this course is to expose learners to the concepts and practices in Managerial Economics. 

          Learning Outcomes
         At the end of this course, learners should be able to;
[bookmark: _Toc24318285]Upon completion of this Module, you should be able to: 

· [image: ]Analyse Basic Economic Theory Concepts.  
· Apply the concept of managerial economics  

· Analyse the objectives of the firm. 
· Solve mathematical problems related to derivatives and optimisation problems. 
· Analyse supply and demand conditions. 
· Find and interpret elasticity coefficients. 
· Apply the concept of demand forecasting in projecting future demand. 
· Analyse theories of production. 
· Analyse costs of production. 
· Analyse market structures. 
· Evaluate capital projects.  
· Analyse international Trade Issues. 
· Analyse inflation.  
· Manage money, banking and money markets. 

[bookmark: _Toc24318287][bookmark: _Toc25170619]We wish you all the best with your studies

Study Skills
As an adult learner, your approach to learning will be different to that of your school days: you will choose when you want to study, you will have professional and/or personal motivation for doing so and you will most likely be fitting your study activities around other professional or domestic responsibilities. Essentially you will be taking control of your learning environment. As a consequence, you will need to consider performance issues related to time management, goal setting, stress management, etc. Perhaps you will also need to acquaint yourself with areas such as essay planning, searching for information, writing, coping with examinations and using the internet as a learning resource.
Your most significant considerations will be time and space i.e. the time you dedicate to your learning and the environment in which you engage in that learning. It is recommended that you take time now before starting your self-study to familiarise yourself with these issues. There are a number of excellent resources on the web. A few suggested links are:
http://www.how-to-study.com/
The “How to study” website is dedicated to study skills resources. You will find links to study preparation (a list of nine essentials for a good study place), taking notes, strategies for reading text books, using reference sources, test anxiety.
http://www.ucc.vt.edu/stdysk/stdyhlp.html
This is the website of the Virginia Tech, Division of Student Affairs. You will find links to time scheduling (including a “where does time go?” link), a study skill checklist, basic concentration techniques, control of the study environment, note taking, how to read essays for analysis, memory skills (“remembering”).
[bookmark: _Toc24318288][bookmark: _Toc25170620]Timeframe
You are expected to spend at least 18 hours of study time on this module. In addition, there shall be arranged contact sessions with lecturers from the University during residential possibly in April, August and December. You are requested to spend your time judiciously so that you reap maximum benefit from the course.
[bookmark: _Toc24318289][bookmark: _Toc25170621]
Need Help
In case you have difficulties during the duration of the course, please get in touch with your lecturer for routine enquiries during working days (Monday-Friday) from 08:00 to 17:00 hours on Cell: +260963804004; E-mail: adsikalumbi@gmail.com; website:   www.chau.ac.zm.You can also see your lecturer at the office during working hours as stated above. 
You are free to utilise the services of the University Library which opens from 07:00 hours to 20:00 hours every working day. 
It will be important for you to carry your student identity card for you to access the library and let alone borrow books.
Required Resources 
In this module you will need the following tools;
Note Book 
[bookmark: _Toc24318290][bookmark: _Toc25170622]Assessment
In this module you will be assessed on the basis of your performance as follows:
Continuous Assessment					50%
Assignment					10%
Project						15% 
2 Tests of equal weight			25%
Final Examination						50%
Total								100%

[image: ]Recommended Readings

Main Text 
1. Dominic Salvatone, (2006), Managerial Economics, 6th Edition, Oxford University Press New York 

2. D. W. Dwivadi, (2008), Managerial Economics, 7th Edition, Vikas Publishing House PUT Ltd, New Delhi 

3. Edwin Manfield, W. Bruce Mless, Well A. Doherty, Keith Weigelt, Managerial Economics, applications and cases, W. W Norton and Company, New Yorki 


UNIT ONE - INTRODUCTION TO ECONOMIC THEORY

    1.1 Introduction
[image: ]The purpose of this unit is to equip trainees with knowledge about economic theory.  In this unit you will be introduced to concepts of   scarcity, choice opportunity cost,  micro and  macro economics and factors of production. 



1.2 Learning outcomes 
Upon completion of this unit you should be able to: 
· Analyse  the fundamental problems of scarcity, choice, and opportunity cost,
· Explain the concept of production possibilities curve
· Analyse the two branches of economics: micro economics and macro economics. 
· Analyse  factors of production .   

[image: Time]
[bookmark: _Toc25170640]1.2  Time Frame: 
[bookmark: _Toc25170641]You will cover the following time;
· [bookmark: _Toc25170642]2 hour 30 minutes’ study time
· [bookmark: _Toc25170643]1 hours in class 
Terminology 
[image: ]                    Economics                   A study of how society allocates scarce resources that are intended to satisfy unlimited human needs.
	Microeconomics 

	A study of individual units  or sections of the economy works.  

		Macroeconomics 
	It is a study of how the whole economy works. It is aggregative economics. It deals with total parameters of the economy such as total output, total employment, inflation rate , national income. It examines how the whole economy works.  


		Scarcity 
	Limited in supply and ability to command a price. 

		Choice  
	Ranking various alternatives and allocation of scarce resources to the best alternative.  


		Opportunity cost
	The Value of the second best alternative foregone. In simple language it is the opportunity lost or foregone. If the Government has K10 billion to build a school or clinic and it decides to build a clinic ,then building a school has become an opportunity cost. 


		Production 
possibilities curve 



	A curve which shows the maximum capacity available to produce a combination of two products. It is a simplified model which can be used to explain the problems of scarcity ,choice and opportunity cost. Any input which can be combined with other inputs in order to produce a service 

	

Managerial 
economics 



Short-run 



Long-run 


Accounting profit
	or good.  

It is applied economics. It applies economic          theory and other decision making sciences such as mathematics and statistics in solving economic problems faced by the organizations. 

It is a period within which accompany can only change variable factors of production such as labour and raw materials 

A period which is long enough for the company to change all factors of production. 

The difference between receipted income and receipted costs. 

The difference between accounting profit and implicit costs( opportunity costs)    




1.4  SCARCITY, CHOICE AND OPPORTUNITY COST 
We study economics because human wants are unlimited while the resources to satisfy them are limited. This creates the problems of scarcity, choice and opportunity cost. 
Scarcity is universal problem experienced by all communities in the world. An economic resource is scarce if it is limited in supply and has the ability to command a price. Since economic resources are scarce, people can not have all that they want at the same time. They have to make choices from the available alternatives. Choice, therefore, involves setting priorities and allocating resources to the best alternative that gives the owner of the resource the maximum satisfaction. 
At a bigger scale, choice involves dealing with three fundamental questions of what to produce, how to produce and for whom. Under capitalism, what to produce is determined by consumer demand and price. Resources are allocated to those alternatives where owners of resources can get the highest possible rewards . hoe to produce is determined by the principle of least cost combination. The ability of the producer will determine the combination of resources to buy . For whom under capitalism is determined by people’s ability to buy. 
As people make choices, some alternatives will be abandoned or sacrificed . The alternatives that are not selected are called opportunity costs. For example if the government has K10 billion kwacha to build either a school or a clinic and it decides to build a clinic , building a school becomes an opportunity cost. 
The problems of scarcity, choice and opportunity cost can be explained by using the production possibilities curve (PPC).  The concept of PPC assumes that society is producing only two products and all the resources are fully utilised . Since resources are scarce , society has choose the best alternative of utilising the available resources. Any decision to change the ratio or combination of the two products  will involve an opportunity cost. Options available to society are shown in the figure below:  
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The curve A, B, C, D is the PPF.  The PPF shows the maximum capacity available to produce a combination of two products. Operating along the PPF’s leads to pareto efficiency.  Pareto efficient is achieved when you cannot increase the output of one good without reducing the output of the other product. Along the PPF, the output of wheat or maize can only be increased by reducing the output of the other. Movements along the PPF ,therefore involve opportunity costs. An opportunity cost is simply an opportunity lost. Possibilities available are as follows: 

· If all the resources are allocated to maize production the firm will operate at point A.  
· If all the resources are allocated to wheat production, the firm will operate at point D. 
· The company can produce a combination of maize and wheat between A and D. 

· Movements along the PPF involve opportunity costs, that is, sacrificing some quantity of one product while increasing the quantity of the other. 
· Moving from Point A to Point B involves losing AK quantity of maize and gaining KB quantity of wheat. 
· The PPF therefore can be used to explain the problems of scarcity, choice and opportunity costs. 
· At point X resources would be underutilized and cause shortages. Point Y is unreachable unless capacity increases in future. 

1.4.1 	SHIFTS IN THE PPF
The production capacity of a company or nation is not static. It changes or fluctuates from time to time as conditions of production change. Consequently the PPF can shift inwards or outwards depending on internal or external conditions prevailing. Shifts of the PPF are shown the figure below.  
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· The PPF therefore can shift outwards due to improved methods of production, application of better technologies, good government policies  or an increase in resources available. 
· The PPF can shift inwards due to mismanagement of resources, civil war, or due to natural disasters such as floods. 

	1.5 	SCOPE OF ECONOMICS
After developing an understanding of why we study economics we can now define the term economics.   Economics is a study of how society allocates scarce resources that are intended to satisfy unlimited human wants. There are two branches of economics, namely, micro economics and macroeconomics.        
Microeconomics is a study of individual sections or units of the economy. It examines how various sections of the economy works such as consumer and producer behaviour, the price of one commodity, output from one sector, consumption of individual households, investment by individual companies,  the incomes of individual units, and so on. If the economy was an elephant, microeconomics would look at how the various parts of the elephant functions.  
Macroeconomics is the study of the whole economy. In macroeconomics we think big  not about the market for one product but the market for everything produced in the economy; not about the price of one product but the average price of all goods and services produced in the economy; not consumption by one household but consumption by all households, not about investment by one company but investment by all firms in the economy. It is concerned with aggregate activity, the level of interest rates, the exchange rates and the balance of payments with other countries. Macroeconomics is concerned not only with what determines such big –picture parameters but also with understanding how and why these economic variables change over time and the   causal relationships which exist among these economic parameters. 
 Macroeconomics is concerned with the overall performance of the economy . It is especially interested in what makes the economy grow over time because a growing economy creates more job opportunities and more goods and services.  
We measure an economy’s size in different ways, such as the amount produced, the number of people employed or their total income. The most commonly used measure of an economy’s size is its Gross Domestic Product (GDP) which measures the market value of final goods and services produced during a given period ,usually one year.    

	1.6 	FACTORS OF PRODUCTION
A factor of production is an input which can be combined with other input(s) in order to produce a good or service. Factors of production are usually grouped into four broad categories, namely, land, labour capital and entrepreneurship or enterprise. Land includes all natural resources which are provided freely by God such as rivers lakes forests, minerals and the atmosphere. Labour includes human effort ,physical or mental that is directed at producing a good or service. Capital includes all manmade things that are used for further production such as machinery and buildings. Enterprise refers to a business entity that takes risks to invest money in business and organises other factors of production to produce a service or good. It makes decisions on what to produce and how.    

Managerial economics is a management decision making tool which applies economic theory and techniques of other decision sciences such as mathematics and statistics to resolve management problems. Managerial economic decision problems arise in any organization be it in a firm, Government department or charitable organization when they seek to achieve some goal or objective from scarce resources.  

Managerial economics is largely applied microeconomics. That is, decision making at organizational level. Managerial economics is concerned with two categories of issues, namely operational issues and forward planning issues. Operational issues relate to day to day decision on various aspects of usage of economic resources such as the usage of transport and materials. Forward planning issues relate to long term plans regarding the structure of the organization, expansion or downsizing of activities.    

1.7 DIFFERENCES BETWEEN MANAGERIAL ECONOMICS AND TRADITIONAL ECONOMIC THEORY


	Traditional Economic Theory 
	Managerial Economics 

	1.It is largely descriptive.  It describes how the economy or part of the economy operates 
	It is largely prescriptive. It prescribes solutions to managerial problems. 

	2.It is mainly influenced by economic factors such as supply and demand 
	Apart from economic factors, it is also influenced by social economic factors such as political influence and social responsibility 


	3.The main objective is profit maximization 
	Profit maximization may not be the only goal. Other goals may include: 

i) Increasing the market share 
ii) Staff welfare 
iii) Environmental issues 

iv) Social responsibilities 




1.8    The Basic Process of Decision Making

Decision making is done in all types of organizations.  However, the emphasis in managerial economics is on the firm.  A firm is a business organization which combines resources in order to produce a good or service for sale.  Decision making in a firm or any other organization involves the following steps. 

1. Understanding where you are now or your current position by carrying out the SWOT analysis. The Term SWOT stands for strengths, weaknesses, opportunities and threats. Strengths and weaknesses can be identified by analyzing the internal environment while threats and opportunities can be identified by analyzing the external environment. 

2. Determine where you want to go or what you want to achieve. That is formulating the main objective of the organization.  The objective should be SMART.  That is, it should be specific, measurable, achievable, realistic and should have a time frame ( EG to expand output by 5% by the end of 3rd year). 

3. Define the problems or obstacles that prevents you to achieve the objective. 
4. Identify possible solutions 
5. Select the best solution 
6. Implement the decision 
7. Monitor and review 

1.9   OBJECTIVE OF THE FIRM
The emphasis of managerial economics is on the firm. The main objective of the firm is to maximize profit or minimize costs. Profit can be maximized in the short run and long-run. In economic analysis, the distinction between the SR and LR is not related to any particular measurement of time ( EG days, months or years). The short –run is a period within which  a company can only change variable factors such as labour and raw materials but cannot change fixed factors of production such as land, buildings and machinery.  The long-ran is a period which is long enough for a company to adjust all factors of production.   


1.9.1 PROFIT MAXIMISATION IN THE SHORT AND LONG RUN 

In the short-run profit is maximized when the existing production capacity is fully utilized.  That is, it should try to produce along its production possibilities frontier. In the long run profit is maximized by maximizing the shareholders wealth and this occurs when the present value of future incomes is maximized. Time influences the value of money. One kwacha earned today has more purchasing power than one kwacha earned after one year due to inflation.  The Kwacha earned in future, therefore, has to be discounted or converted to its present value. If the cost of borrowing or interest rate is 10% the value of one kwacha over a period of time is calculated as follows: 

	      Years 
	              VALUE   OF ONE KWACHA OVER APERIOD OF 5 YEARS   

	          1 
	        1 
     (1+r)          = 
	          1 
       (1+0.1)     = 
	           1 
          1.100     =  
	
         0.909 

	          2 
	        1 
     ( 1+r)2        = 
	            1 
       (1+o.1)2    = 
	    1 
           1.210     
= 
	
          0.826 

	          3 
	   1 
      (1+r)3        = 
	            1 
        ( 1+0.1)3  = 
	    1 
          1.331      
= 
	
           0.751 

	          4 
	        1 
     (1+r)4          = 
	            1 
        ( 	1+0.1)4
= 
	             1 
            1.464     
= 
	
0.683 

	          5 
	  1 
    (1+r)5           = 
	  1 
         ( 	1+0.1)5
= 
	             1 
         1.610        
= 
	
           0.621 




	Where r 	= Interest rate =10% 













The value of one kwacha in each year is referred to as the discounting factor and it can be used to discount or convert the income earned in each respective year to its present value. 

EXAMPLE 
Suppose the cost of capital is 10% and over a period of five years a company earns the following incomes: year 1: K 10,000 ; year 2 : K 20,000 ; year 3 : K 30, 000 ; : Year 4: K40,000 ; Year5 : K50,000. 
         Calculate the total present value of incomes earned over the five years. 
SOLUTION 
	YEAR 
	INCOME 
	DISCOUNTING 
FACTOR (DCF) 
	PRESENT VALUE 
(INCOME X DCF) 

	1 
	10,000 
	               0.909 
	               9,090 

	2 
	20,000 
	               0.826 
	             16,500 

	3 
	30,000 
	               0.751 
	             22,530 

	4 
	40,000 
	               0.683 
	             27,320 

	5 
	50,000 
	               0.621 
	             31,050 

	
TOTAL 
	            106,510 




1.9.2 OTHER OBJECTIVES OF THE FIRM

Apart from profit maximization, a firm may pursue the following objectives:- 
1) Expanding the market share.  In this case the firm’s objective is to maximize sales rather than profits. 
2) The firm may be more interested in staff-welfare 
3) Legal and public obligations may overweigh the profit motive. 
4) Environmental issues such as water and air pollution may not allow the firm to pursue a goal of profit maximization. 

1.10 RELATIONSHIP BETWEEN ACCOUNTING PROFIT AND ECONOMIC PROFIT
There are two types of profits; namely, economic profit and accounting profit. 

Acct. profit = receipted revenue – receipted costs 

Economic profit = Acct. profit- Implicit Costs (opp0rtunity costs) 

An opportunity cost is the value of foregone opportunity. If a worker stops working he foregoes his salary. The foregone salary or income is an opportunity cost. If a person withdraws his savings from the bank he forgoes interest. The forgone interest is an opportunity cost.    
Example 1 

Mr Kaumba who was earning an annual income of K40,000 decided to go into business in 2004 by investing his capital which was earning a return of K24,000.  In 2004 his accounting profit was K60,000 

Calculate: 

a) Mr. Kaumba’s total opportunity cost 
b) His economic profit 

Opportunity Cost = Lost salary  + Lost interest on capital 

		            = 40,000 + 24,000 
		            = 64,000 
Opportunity cost  = lost salary + lost interest = 45,000 + 5,000 
                         =  50,000 

Economic profit = Accounting profit – Total Opportunity costs 
			   = 60,000 – 64,000 
			   = -4,000 

Since the answer is negative, economically he should not stay in the same business. 

Example 2 

Mrs Mulenga who is earning K45,000 annual salary stops working and decides to use K50,000 of her savings to go into business.  If the K50,000 was left in the bank it would earn 10% interest. 

· Mrs Mulenga’s projected revenue is K500,000 while her total accounting cost is K450,000 

Calculate : 
a) Mrs Mulenga’s Accounting profit 
b) Her total opportunity costs 
c) Her economic profit 

Solution: 
Accounting Profit = TR – TC 
= 500,000 – 450,000 
= 50,000 

Economic profit = Accounting Profit – Opportunity Cost 
			= 50,000 – 50,000 
			= 	0 

· In economic sense, the company is jus breaking even or is earning normal profit. 
















UNIT 2: REVIEW OF MATHEMATICAL CONCEPTS IN MANAGERIAL ECONOMICS 

2.1 Introduction
The purpose of this unit is to introduce basic concepts in mathematics that are important in managerial economics. It discusses economic variables, the Y-intercepts , slopes of linear and non linear functions rules of indices and the rules of derivatives. It also looks at calculus as a decision making technique. The unit ends by looking at second derivatives and turning points. 
[image: ]


2.2 learning outcomes
Upon completion of this unit you, you should be able to: 
· Explain independent and dependent variables. 
· Analyse  linear and non linear functions. 
· apply the basic rules of indices. 
· Solve calculus problems 
· Apply calculus in solving optimization problems. 
· Analyse  turning points of nonlinear functions. 

[image: ]

2.3 Terminology. 
· Economic variable: An economic measure whose value can change over time. 
· Y-intercept: A appoint along the Y-axis where a straight crosses the vertical  axis. 
· Slope:   A rate of change in a dependent variable as a result of a unit change in an independent variable. 
· Derivative : slope or marginal value of any function. It is a tool of calculus used to find marginal values of functions.  


2.4 ECONOMIC VARIABLES; LINEAR FUNCTIONS AND SLOPES 

Variables

· An economic variable is an economic measure whose value can change overtime. 
· An economic variable may be dependent or independent.  It is dependent if it is affected by changes in another variable. It is independent if a change in its value affects the value of another  variable. In the equation: 

	Y 	= 	a + bx 
	Y 		is dependent variable 
	X 		is an independent variable 

Functions

A function is an algebraic equation that expresses a relationship between two or more economic variables.  

For example ,  

	Qd 	= 	a – bp 
Is a demand function which expresses a negative relationship between quantity demanded and price. 

2.4 LINEAR  EQUATIONS/FUNCTIONS

The general form of a linear equation is Y = a + bx 

The independent variable X is raised to the power one. 


The Y – INTERCEPTS

An intercept is a point on the Y-axis or vertical axis where a straight line cuts or crosses the vertical line as shown in the figure below: 

Price 

 (
3
-
y = 2+ bx
1
-
Qty supplied
)2   -  

On this graph the Y intercept is = 2.  The straight line crosses the Y – axis where Y = 2. 

In a linear function Y = 10 – 3 X 

The parameter 10 is the Y – intercept.  It means the straight line cuts the Y – axis where Y = 10 

Find the Y – intercepts of the following equations:- 

4 Y = 12 – 8 
2x   = 2 y + 14 

(clue make Y  the subject) 

2.5  SLOPES /GRADIENTS/MARGINAL VALUES/FIRST  DERIVATIVES 
The terms slope, gradient, marginal value and first derivative mean the same thing. They refer to rate of change in a dependent variable as a result of one unit change in an independent variable.

In the equation 

Y = a+ bX 
 the parameter  b  is called the slope or gradient of the function 

Slopes are important for the following reasons: 

1) Slopes determine the direction of the line. 

2) The slope measures the rate of change in the dependent variable Y for each unit change in the value of the independent variable X. 

In the linear equation  Y = 3 + 5x 

The coefficient  5 is the slope of the line and it means that if the value of X is changed by 1 unit,  the value of Y will increase by 5 units. 

If the coefficient is negative i.e – 5, it means a unit change in the value of X would cause a  reduction in the value of Y by 5 units. 

2.5.1 CALCULATING THE SLOPE OF A LINEAR EQUATION

The slope of a linear equation is constant or the same at all points of the straight line and is  Calculated follows: 

Slope = Difference in the values of Y 
		____________________ 
		Difference in the values of X 

	= 	Y1- Y2            or         Y₂ - Y₁
		____ 	                     _____ 
		X₁ - Y₂                          X₂ - X₁



Example

Find the slope of the line joining the points A (1,2) and  B (3, 8) 


Slope = Y₁ - Y₂         OR            Y₂-  Y₁
		X1 – X2                           X2- X1 
	

2 – 8	     8 - 2 
 1-3                    =            3-1 

	  - 6               =              6 	
	               -2 		              2 

3 = 	3 


EXCERCISE

Calculate the slope of a line joining the points A (2, 6 and B (4, 16.) 

2.5.2 Slopes and Calculus 

If all functional relationships were linear, slope of a linear function would be found by using the simple formula 

Slope = Difference in Y Values
		Difference in X Values 


However, where the curve is non linear like the profit functions given below 




	Profit  		Profit function 

				Qty 

The simple formula now cannot work because for  non- linear functions slope varies from one point to another. 

To find the slope of any point on a non-linear function we have to employ a tool of calculus called the Derivative. 

 2.5.3 INDICES 
Before considering derivatives it is important to have an understanding or knowledge of indices. The following tips on indices are important:  
1. In general, if Y = bn, b is called the base while the number n is called the power, index or 
exponent. 
2. Any number to the power 0 = 1 
That is: b0 = 1, 20 = 1 and X0 = 1. 
3. The sign of the power or index changes when the term of a function changes positions from denominator to numerator or from numerator to denominator.   
	Examples	
	(3.1) 	b-n = 1		(3.3) 	2X-2 = 2			(3.5) 	Y =3 = 3X-4
	                     bn	           X2			                   X4

(3.2) 	2-3 = 1 = 1		(3.4) 	Y = 2 = 2X-4	(3.6) 	Y = 4 = 4 (2 X4) =  8X-4                      23   8 			      X4			      2X4

	(3.7) 	    X2Y3          = X2.X-4.Y3.Y-1 where a dot (.) stands for multiplication. 

                  X4Y 

                     = X2+-4. Y3-1
                                   = X-2Y2

4.0  MULTIPLICATIONS 
4.1   bm x bn = bm+n

Examples

42 x 43 = 42+3 = 45

X-2.X5 = X-2+5 = X3

	4.2 	m n	mn
	 (b ) = b	

Examples

	(32)2 = 32x2 = 34
4.2 (ab)n = anbn
	Examples
	(X3)3 = X3x3= X9

		(2a)2 = 22a2	: 
	(2X)3 = 23X3 


4.3        (a+b)2≠ a2+ b2

Example

(1+2)3 = 33 = 27 but 13 + 23 = 1 + 8 = 9 
Rules of mathematics  require that you deal with what is in the brackets first. (1+2)3, therefore, = (3)3 = 27. 
	
     5. DIVISIONS 
bm ÷ bn = bm-n

Examples
    5.1 45 ÷ 43 = 45-3 = 42
     5.2 X4 ÷ X2 = X4-2 = X2 

2.5.4  NOTATIONS FOR FIRST AND SECOND DERIVATIVES
The notation for the first derivative is 
dY            

dX 
which is read is read as the first derivative of function Y with respect to variable X. 

The notation for the second derivative is 
     d2 Y  

     dX2 which is read as the second derivative of function Y with respect to variable X 
 2.5.5 RULES OF DERIVATIVES
	1.0	The first  derivative of a constant number is zero. 

Examples


	Original function 
		dy/dX 

	Y = 500, 000 
		= 	0 

	Y = 100, 000 
	       =                  0 

	                 Y = -50 
		= 	0 




2.0	THE FIRST  DERIVATIVE OF FUNCTIONS RAISED TO A POWER GREATERTHAN ZERO

In this case two things happen to the power: 
(1) We bring the power down and multiply it by the coefficient of X.

(2) We subtract 1 from the power.


Examples


	Original Function 
	dy/dx (first derivative) 

	
Y = X4

	
= 4X 4-1 = 4X3 

	
Y = 2X5

	
= 2(5)X5-1 = 10X4 

	
Y = 1     =   2X-4 
      2X4

	
2(-4)X-4-1 = -8X-5 

	
Y = -12X-5

	
= -12(-5)X-5-1 = 60X-6 

	
Y = -3 – 4  + 10 
      4X4 2X3

  = -3(4X-4) – 4(2X-3) + 10 
  = -12X-4 – 8X-3 + 10 

	
= -12(-4)X-4-1 – 8(-3)X-3-1 

= 48X-5 + 24X-4 



RULE NO. 3ADDITIONS AND SUBTRACTIONS

If Y = U + W 
Where U and W are two different functions of variable X, then the first derivative of the function is given as dy/dx of the U function + dy/dx of the W functions. 
Examples
	Original function 
	dy/dx (first derivative) 

	
Y = 4X2 + 6X3 – 10X 

	
= 8X + 18X2 – 10 

	
Y = 12X2 – 15X 

	
= 24X – 15 

	
Y = 4X3 – 2X2 -2X-4 

	
= 12X2 – 4X + 8X-5



RULE NO. 4
THE PRODUCT RULE
If  Y = U x W 
Where U and W are two different functions of variable X, then the first derivative of the function is given as: 

dy= U(dy of W) + W(dy of U) 
dx       dx                     dx 


Examples

	Original function 
	Dy/dx (first derivative) 

	
Y = (4X2)(3X4) 

	
= 4X2(12X3) + 3X4 (8X) 

= 48X5 + 24X5

= 72X5

	
Y = (3X-3)(2X-4) 
	
= 3X-3(-8X-5) + 2X-4(-9X-4) 

= -24X-8  - 18X-8

= 42X-8



RULE NO. 5
THE QUOTIENT RULE
If Y = N
          D 
Where N is the numerator function of the variable x and D is the denominator function of the variable X, then the first derivative of the function is given as: 
dy = D(dy/dx of N) – N(dy/dx of D)
	dx 		      D2

Examples 

	Original function 
	Dy/dx (first derivative) 

	
Y = 3X2
       2X 

	
= (2X)(dy/dx of 3X2) – (3X2)(dy/dx of 2X)
                           (2X)2

= (2X)(6X) – (3X2)(2)
               (2X)2

= 12X2 – 6X2 = 12X2 – 6X2
         (2X)2 	4X2

= 6X2 = 3X2
   4X2     2X2


	Y = 5X2 + 4
      3X + 2 


	= (3X + 2)(dy/dx 5X2 + 4) – (5X2 + 4)(dy/dx 3X + 2)
                              (3X + 2)2

= (3X + 2)(10X) – (5X2 + 4)(3)
                     (3X + 2)2

= 30X2 + 20X – (15x2 + 12)
               (3x + 2)2

= 30X2 + 20X – 15X2 – 12)
               (3X + 2)2

= 15X2 + 20X – 12
         (3X + 2)2


	Y = 5X3
      3X2

	= 3X2(dy/dx 5X3) – (5X3)(dy/dx 3X2)
                      (3X2)2
= (3X2)(15X2) – (5X3)(6X)
                (3X2)2

= 45X4 - (30X4)
        (3X2)2

= 45X4 – 30X4
     (3X2)2

= 15X4
     3X4

=5X4
   3X4 




RULE NO. 6
TURNING FRACTIONS INTO PRODUCTS

Fractions can be turned into products as shown in the examples below: 
	FRACTION 
	PRODUCT 
	dY/dX (FIRST DERIVATIVE) 

	
Y = 100
       X2

	
= (100)(X-2) = 100X-2


	
= -200X-3



	
Y = 10
       X4

	
= 10(X-4) = 10X-4
	
= -40X-5

	
Y = -50
       2X5

	
-50(2X-5) = -100X-5

	
= 500X-6




RULE NO. 7
THE POWER FUNCTION RULE
If Y = U3where U is a function of variable X, then the first derivative of the function is given as: 

dy = 3 (u)3-1   x   dy of the U function. 
dx                       dx 

Examples

	OROGINAL FUNCTION 
	dy/dx (FIRST DERIVATIVE)

	
Y = (3X)3
	
= 3(3X)3-1x dy of 3X 
                    dx 

= 3(3X)2 x 3 
= 9(3X)2   = 18x2 

	
Y = (-5X2)-3
	
= -3(-5X2)-3-1 x dy of -5X2
                         dx 

= -3(-5X2)-4 x -10X 
= 30X(-5X2)-4



THE CHAIN RULE

If Y is a differentiable function of U and U is a differential function of X, then Y is also a differentiable function of X. The first derivative of Y with respect to X is: 
dy = dy  x dU
dx    dU    dx 

Examples 

	Original function 
	dy/dx (First derivative) 

	
Y = 8U + 5, but U = 2X + 3 
	
= dy of 8U x dU of 2X + 3 
   dU               dx 

= 8 x 2 = 16 

	
Y = U2; U = 2X + 7 
	
= dy of U2 x dU of 2X + 7 
   dU             dx 

= 2U x 2 = 4U 
= 4(2X + 7) 
= 8X + 28 



2.6 CALUCULUS AS AN OPTIMISATION TECHNIQUE 
Before considering calculus as an optimization technique it is important to understand that the first derivative of any function gives its marginal value (that is marginal  value = first derivative) as demonstrated in the examples below.  

	
1 
	
The first derivative of the total cost function with respect to quantity gives its marginal cost. 

	Symbolically this is 
expressed as  dTC  = MC 
dQ 

read as the first derivative of the total cost function with respect to quantity equals to marginal cost.  

	
2 
	
The first derivative of the total revenue function with  respect to quantity gives its marginal revenue. 

	Symbolically Expressed as  
dTR
dQ 
read as the first derivative of the total revenue function with respect to quantity equals to marginal revenue. 

	
3 
	
The first derivative of the total profit function with respect to quantity gives its marginal profit. 

	Symbolically expressed as  dTπ
dQ 
read as the first derivative of the total profit function with respect to quantity equals to marginal profit. 



A function reaches its  optimum or best level when its marginal value or first derivative  is equal to zero. For profit and revenue functions the optimum level is the maximum level and this is reached when the slope or first derivative of the function is equal to zero.  For cost functions the optimum level is the minimum level and this is reached when the slope or first derivative of the cost function is equal to zero. 

 (
Slope or marginal value = 0
A
Q    
quantity
Profit/revenue
)

At point A marginal value or slope is equal to zero and Q is the profit or revenue maximizing quantity. 
To find the quantity that maximizes a profit  function we follow the following steps:- 
1. Find the marginal profit or first derivative of the function. 
2. Equate the marginal profit function to zero and solve for Q, that is , make Q the subject of the formula.
Alternatively the optimum quantity can be obtained by applying the marginal rule. The marginal rule states that a company will continue to expand production until MR = MC. The marginal profit function, therefore, can be found by subtracting marginal cost(MC) from the marginal revenue (MR).  
That is: 
Mπ = MR  - MC    
			First derivative of the total cost function ( dTC/dQ) 
			First derivative of the total revenue function ( dTR/dQ)  
Which formula to use will depend on the information provided. IF TR AND TC are given , then use :-  Mπ = MR – TC 
On the other hand if the profit function is given use:- 
Mπ  = dTπ/dQ
EXAMPLES 
Example 1
The profit function of Munda Company is given as follows: 
Profit (π) =  5Q2 – 50Q + 50 
Find the profit maximizing quantity for the company. 
Solution 
Find the marginal profit or first derivative of the profit function , equate it to zero and solve for Q. 
Mπ = dTπ = 10Q – 50           dQ 

10Q – 50 = 0 
           10Q = 50 
		 Q = 5

Example 2
The profit function of Lumbani Company is given as follows: 
Total profit (Tπ) = 10Q2 – 80Q + 20 
Find the optimum quantity for this company? 
Mπ = dTπ = 20Q – 80 
          dQ 

Solution 

Find the marginal profit or the first derivative of the profit function , equate it to zero and solve for Q. 

20Q – 80 = 0 

20Q = 80 

Q = 80 = 4 
       20 
EXAMPLE 3 
SUPPOSE Price (P) = 100 – 0.01Q 
	TC = 50Q + 20,000 	and  TR = 100Q – 0.01Q2
Find the profit maximizing quantity and price. 
Solution
Step 1 :  find marginal profit (Mπ) using the formula:

		Mπ = MR – MC 
		       = dTR –dTC 

	           dQ      dQ step 11: Equate the marginal revenue function to zero and solve for Q. 


	TR = 100Q – 0.01Q2
	
	TC = 50Q + 20, 000 

	MR = dTR = 100 – 0.02Q 
	
	MC = dTC = 50 

	          dQ 		
	
	          dQ 



Mπ = MR – MC 
       = 100 – 0.02Q – 50 
       = 100 – 50 – 0.02Q 
       = 50 – 0.02Q 

Equate the Mπ function to zero and solve for Q.

50 – 0.02Q = 0 
50 = 0.02Q 

50 = 0.02Q
0.2   0.02 

	2, 500 = Q  	or 	Q = 2, 500 

To find the profit maximizing price, we simply substitute the value of Q in the price function. 
P = 100 – 0.01Q 
   = 100 – 0.01(2, 500) 
   = 100 – 25 
   = 75
EXAMPLE 4 
Suppose the total revenue function is given as TR = 7Q – 0.01Q2 and the demand function is given as P = 7 – 0.01Q. 
Find the number of units the firm must sell to maximize its revenue also find the profit maximizing price. 
Solution 
Sales or total revenue is maximized at a level of quantity sold where the marginal sales or marginal revenue is equal to zero. 
TR = 7Q – 0.01Q2

MR = dTR = 7 – 0.02Q           dQ  
Equate MR to zero and solve for optimum quantity. 
7 – 0.02Q = 0 
7 = 0.02Q 
0.02Q = 7 
Q = 7 = 350 
     0.02 

Price = 7 – 0.01Q 
          = 7 – 0.01(350) 
          = 7- 3.5 
          = 3.50
Example 5
Suppose a company has provided the following information regarding its operations:- 
Price (P) = 2 – 0.001Q 
	TC 	= 150 + 0.25Q 
Calculate the profit maximizing output and the profit maximizing price. 
Solution 
First find the total revenue(TR) function: 
TR =  PxQ 
     = (2-0.001Q)Q 
     = 2Q – 0.001Q2
Second step: find marginal profit (Mπ) function by using the formula:Mπ = dTR – dTC 

           dQ      dQ  
        = 2 – 0.002Q – ( 0.25 ) 
        = 2 – 0.002Q – 0. 25 
        =2 – 0.25 – 0.002Q 
        = 1.75 – 0.002Q  
Equate the marginal profit function to zero and solve for optimum quantity. 

1.75 – 0.002Q = 0 
1.75 = 0.002Q 

1.75 = Q = 875 
0.002 

It is important therefore to note that the total revenue (TR) function  may be given or it may have to be determined from the information given.  
Example 6 
If price (P) = 10Q – 5 
Find TR and MR 
Solution 
		TR = P x Q 
		     = (10Q – 5)Q 
	   = 10Q2 – 5P  	 MR = dTR 

                        dQ 
		       = 20Q – 5  
The total cost function may also be given or it may be determined from the information given. The most important equation is: 
Total Cost =  Fixed Cost + Total Variable Cost 
                  = FC + (Average Variable Cost)Q 
                  = FC + (AVC)Q 
EXAMPLE 7 
	Suppose :  	   FC = 2X, 	
		AVC = 3X  
                              Q = 4X 
	Find the TC function and the MC function 	
Total  Cost = FC + (AVC)Q 
                    = 2X + (3X)4X 
	      = 2X + 12X2 MC = dTC  = 2 + 24X 

          dQ 
2.6.1 COST ANALYSIS WITH CALCULUS
The general equation of the firm’s total cost(TC) is 
TC = d + aQ +bQ2  + cQ3

Where : 
(1) d, a, c 0, and b 0 
(2) Total cost = d 
(3) TVC = aQ + bQ2 + cQ3
The average variable cost(AVC) function of the firm is : 

AVC = TVC = aQ +bQ2 +cQ2

		  Q              Q 
		       =  a + bQ + cQ2
The AVC is minimum at  a level of output where the first derivative of the AVC is equal to zero ,that is , where marginal AVC is equal to zero: 

d(AVC)  = b + 2cQ = 0 

   dQ 
		   2cQ = -b 
                Q    =    -b  

                             2c 
Since fixed costs are constant their first derivative of fixed cost is zero. The firm’s marginal cost (MC) therefore is:  
MC = dTC   = dTVC   

          dQ    dQ the MC is minimum at a level of output where the first derivative of the MC function is equal to zero: MC = a +2bQ + 3cQ2dMC   = 2b +6cQ = 0 
dQ 
2b + 6cQ = 0 
        6cQ  = -2b 
            Q = -2b 

                   6c 
		  Q   = -b 

                     3c 
The AVC reaches a minimum point at point where Q = -b 2c. The MC reaches a minimum point at point where Q = -b  3c . Since the denominator of minimum AVC is smaller than that of minimum MC, the MC reaches its minimum point at smaller level of output than the corresponding AVC curve. 
EXERCISE 
Given  TC  = 100+ 60Q -12Q2 + Q3
Find: 
(1) The equations of the TVC, AVC, and MC functions. 
(2) The level of output at which AVC and MC are minimum.   
							
2.6.2 THE SECOND DERIVATIVE AND TURNING POINTS (MAXIMUM AND MINIMUM POINTS OF NON LINEAR FUNCTIONS) 
The process of converting functions to their derivatives is called differentiation. 
Differentiation can be repeated as many times as necessary on any given function. The second derivative of any function is written as d2y and it is obtained by differentiating a function twice. 
				          dX2


Examples

	Original function 
	dy/dx (first derivative) 
	d2y/dx2 (second derivative) 

	
Y =  4x3 – 2X2+ 10X – 12 

	
12X2 – 4X + 10 
	
24X - 4 

	
Y = 6X4 + 3X3 – 22 

	
24X3 + 9X2
	
72X2 + 18X 

	
Y = 3X-3 – 3X-2 + 20X - 10 
	
9X-4 + 6X-3 + 20 

	
-36X-5 – 18X-4

	
Y = -4    -   5
       3X3     X2

  = -4(3X-3) – 5(X-2) 

  = -12X-3 – 5X-2

	





36X-4 + 10X-3
	





-144X-5 – 30X-4



Turning points are a feature of non linear functions such as quadratic and cubic functions; as shown in the graph below: 

Figure B Cubic function Figure A quadratic function 

 (
A
f(x)
X
f(x)
A
B
)
		X 
Figure A depicts a quadratic function with one turning point while figure B depicts a cubic function with two turning points at A and B. 
Turning points of non linear functions reflect maximum or minimum points. In figure B, point A is a maximum point while point b is a minimum point. 
	1.	What is a turning point? 
A turning point is a specific value of an independent variable where the dependant function reaches its maximum level or minimum level. In the graph above A and  B are turning points. 
	2.	How do we determine or find the turning point(s) 
 We do so by: 
	2.1	Finding the first derivative of a function 
	2.2	Equating the first derivative of the function to zero and solving for x. If the highest power 
of the first derivative is one (1) it means the functions has only one turning point i.e. only one value of X will be solved for. If the highest power of the first derivative is two (2), it means function has two turning points and two values of X have to be solved for. 
	3.	How do we know that a turning point is a maxima or minima 
By (1) finding the second derivative of the function (2) evaluating the second derivative using the X value(s) calculated or computed in step (2). For example, if the second derivative is: 
Y = 10x 
And the value of X computed in step 2 is +2 then the value of the second derivative will be: 
Y = 10x 
    = 10 (+2) 
= +20

Since the value of the second derivative is positive, it means the function reaches its minimum point where X = 2. The value of x is then referred to as a minima. 

If the value of the second derivative is negative then the function reaches its maximum point at that particular value of x. The value of x is then referred to as a maxima. 

	4.	How do we know that the optimum or best solution should be a minima or maxima 

By merely looking at a graph we cannot tell whether a given turning point is the optimum solution or not. The optimum solution can be known:-, 
(1) If the objective is known. We have to know whether the objective is to maximize or minimize the function. If it is a revenue or profit function, the objective is to maximize the function. If it is a cost function, the objective is to minimize the function. 

(2) By equating the second derivative to zero and solving for x. If the answer is positive the optimum or best solution should be minima. If the answer is negative the optimum solution should be maxima. 

Examples (Quadratic  Functions)
Example 1

Suppose the profit function of Zambezi company is given as: 

Y = 24 + 12x – x2 

Determine the turning point of the function and establish whether the turning point is a minima or maxima. 

Solution

Step 1: The first derivative 
			Y = 24 + 12x – x2 
			dy = 12 – 2x 
			dx 

Step 2: equate the first derivative to zero and solve for x. 
			12 – 2x = 0 
			12 = 2x 
[image: ]		  = x 
	

			6 = x or x = 6 

Step 3: 	To determine whether X =6 is a minima or maxima ,find the second derivative and evaluate it using x = 6 

d2y = -2 
	dx2	
The second derivative is a constant number and it cannot be evaluated. Since the value of the second derivative is negative, x = 6 is  a maxima that is at x = 6 the function reaches its maximum point. 


Example 2

Suppose the profit function of Lusaka Company is given as follows: 

Y = 100 – 10x + 0.5x2

Determine the turning point of the function and establish whether the turning is a maxima or minima. 

Solution

Step 1: The first derivative 
			Y = 100 – 10x + 0.5x2
	
			dy = -10 + x 
			dx 

Step 2: Equate the first derivative to zero and solve for x. 

			-10 + x = 0 
				X = 10 

Step 3: 	To determine whether X =10 is a maxima or minima, find the second derivative and evaluate it using X = 10. 
			dy = x – 10 
			dx 

			d2y = 1 
			dx2

The second derivative is a constant number and it cannot be evaluated. Since the value of the second derivative is positive, x = 10 is a minima, that is at x = 10 the function reaches its minimum point. 


Examples (Cubic Functions)


Examples 1

Suppose the profit function of Mabuto Company is: 

Y = 1 x3 – 6x2 + 20x + 50 
      3 

(i) Determine the turning points for the function 
(ii) Establish whether the points are maxima or minima 
(iii)Between the two points, determine which one is the optimum point. 
	

Step 1: The first derivative 
			Y = 1x3 – 6x2 + 20 x + 50 
			      3 

 y = 3x2 – 12x + 20 
dx    3 

    = x2 – 12x + 20 
Step 2: equate the first derivative to zero and solve for the two values of x. 

The two values of x can be found either by trial and error method or by the formula method. 

The trial and error method

Write two brackets and put x in each brackets and put question marks for the missing numbers.  
dy      = x2 - 12x + 20 dx 
		= (x    ?) (x  ?) 

look for two numbers which when multiplied give 20 as the answer but if you add them the answer is     -12. 

Through trial and error, the numbers are -2 and -10. 


dy  = x2 – 12x + 20 dx 

= (x – 2) (x – 10) 

Equate each factor to zero and solve for x. 

	X – 2 = 0 		x – 10 = 0 
	X = 2  	or 	x = 10 


The formula methods 

The general formula to find x – values for a quadratic equation is as follows: 


X = -b±(b2 – 4ac)½
		       2a 

Where a = coefficient of x2	b = coefficient of x 
		c = constant number 

In this example, the quadratic function is x = X2 – 12X + 20 

	a = 1 		b = -12  	c = 20 
 x = -(-12)± (-122 – (4 • 1 • 20)½		where • stands for multiplication. 
			   2 x 1 

= 12+ (144 – 80)½
		2 

= 12 ± (64)½
		2 

= 12± 64½
        2 
=  12±[image: ]

= 12 ± 8
       2 

	X = 12 – 8
	or 
	x = 12 + 8

		 2 

	
		 2 


[image: ]	X = 4	or  
	      2 		

	X = 2  	or 	x = 10 


Step 2: 	To determine whether the turning points are maxima or minima; find the second derivative and evaluate it using the x values computed in step 1. 

dy = x2 – 12x + 20 
		dx 

		d2y= 2x – 12 
		dx2 

At x = 2   d2y = 2 x 2 – 12 
               dx2
		   = 4 – 12 

		 = -8

Since the value of the second derivative is negative, at x = 2, the function reaches a maxima at x = 2. 

At x = 10  d2y = 2 x 10 – 12  	      dx2

			  = 20 – 12 
			= 8

Since the value of the second derivative is positive at x = 10, the function reaches a minimum point at x = 10  

Step 4: To determine which point is the optimum equate the second derivative to zero and solve for x. 
D2 = 2x – 12 dx2
       = 2x – 12 = 0 
       = 2x = 12 
	           X = 6  	

Since the value of x is positive, the optimum solution should be a minima where x = 10. 

EXAMPLE 2
Find the optimum value of the following function:- 
Y = X3 – 12X2 + 36X + 4 
Solution
1. Find the first derivative:- dy = 3X2 - 24x + 36 dx 
2. Simplify the first derivative by dividing the whole function by 3 and the the answer is:- 

dy = x2 – 8x + 12 dx 
3. Equate the first derivative to zero and solve for x. X2 – 8x + 12 = 0 
	3.1 	THE TRIAL AND ERROR METHOD 
Look for two which when you multiply them they give 12 as the answer but when we add them the answer is - 8 ; 
Through trial and error, the two  numbers are  – 6 and  – 2 
 (x – 6)(x – 2) = x2 – 8x + 12  
	Equate each factor to zero and solve for x: 	x -  6 = 0 	or 	x – 2 = 0 
							X = 6                or 	x = 2 
1.2THE FORMULA METHOD
The general formula to find X-value for a quadratic equation is: 
X = -b±(b2 – 4ac)1/2 
                2a 
	In this case the quadratic function is: X2 – 8x + 12 a = 1, 	b = -8 and c = 12, therefore 
x = -(-8)± (-82 – 4 . 1. 12)1/2  where . represents multiplication 
			2 . 1 

= +8 ± (64 – 48)1/2 
		2 


= 8 ± (16)1/2 
        2  
  =[image: ]
	= 8 + 4 
	
	or 
	8 – 4

	     2 	
	
	
	  2 



X = 6  	or   x = 2 

2.To establish whether the turning points are maxima or minima, find the second derivative and evaluate it at X = 2 and X = 6. 
Y = x3 – 12x2 + 36x + 4 

	dy = 3x2 – 24x + 36 
	
	d2y = 6x – 24 

	dx 
	
	  dx2 



At x = 2: dy2 = 6(2) – 24 = -12  	dx2
At x = 6: d2y = 6(6) -24 = 12 
		  dx2
At x = 2 the function reaches a maximum point since the value of the second derivative is negative, while At x = 6, the function reaches a minimum point since the value of the second derivative is positive. 
3.To determine the optimum solution, equate the linear second derivative to zero and solve for x;
		6x – 24 = 0 
6x = 24  X = 4 
Since the X-value of the second derivative is positive, the optimum solution should be a minima. 
The optimum solution therefore is x = 6 because At x = 6, the function reaches the minimum point. 
EXERCISES
 1.0  The profit function of Mabuto dancers is given as follows: 
Total profit (π) = 15Q – 200 – 0.02Q2
Calculate the optimum quantity for the company. 
2.0 A perfectly competitive firm provides the following information about its operations: 

Total cost = 200 + 10Q + 0.02Q2
Price = K25 
Using the marginal profit rule, find the optimal quantity.  


3.0 A company provides the following information about its operations:- 

Price (P) = 200 – 0.01Q 
TC = 10, 000 + 100Q + 0.02Q2
TR = 200Q – 0.01Q2
Find the optimal quantity and optimal Price. 

4.0 Suppose the price function (P) = 7 – 0.01Q. 
Find the total revenue and marginal revenue е.

5.0  Suppose FC  = 100,   AVC = 20 + 5X       and    Q = 4X. 
Find the total cost and marginal cost. 
6.0     Using differentiation techniques, determine whether the turning points of a curve             represented by the function: Y = 0.5x2 – 8x + 60  
Are  maxima or minima 

7.0     The cost function of a company is given as; 
TC = Q3 – 7.5Q2 + 18Q + 6 
(1) Determine the turning points of the function 
(2) Establish whether the turning points are maximum or minimum points. 



UNIT 3: SUPPLY AND DEMAND  ANALYSIS
3.1 Introduction  
The purpose of this unit is to equip trainees with skills to analyse supply and demand conditions and solve problems related to supply and demand 
The unit therefore looks at the definitions and laws of demand and supply. It examines the demand schedule and supply schedule. It looks at factors that affect  supply and demand . It also examines the elasticity of supply and demand. The unit ends by looking at market equilibrium price and shifts in supply and demand curves. 
3.2 Learning outcomes
[image: ]

Upon completion of this unit you, you should be able to: 
· Analyse  supply and demand. 
· analyse the factors that affects supply and demand  
· Examine equilibrium market price. 
· Analyse shifts in supply and demand curves.  
[image: ]

Terminology. 
· Demand: quantity bought at a given price ,within a given period, at a particular place. 

· Supply: actual quantity delivered on the market at a given price within a given period at a particular place. 
· Demand/Supply schedule; a table showing a period, price and the quantity demanded or supplied. 
· Equilibrium market price: the price at which supply and demand are equal. 
· Apply elasticity of demand. 
· Calculate elasticity of demand coefficients. 
· Analyse the relationships between demand functions and price elasticity of demand 

3.3 Definition and Law of Demand.   
In economics, demand means a desire backed by ability and willingness to pay. Demand for a commodity means the quantity of a commodity purchased from a particular place, at a given price and over a given period of time. A statement regarding the demand for a commodity, therefore, should contain the following information: 
1. The actual quantity purchased. 
2. The price of the commodity. 
3. The period of demand. 
4. The place of demand. 
The law of demand explains the relationship between price and the quantity demanded and it states that when the price of a commodity increases, the quantity demanded declines and when its price falls, the quantity demanded increases ,other factors remaining constant. Therefore, there is an inverse relationship between price and the quantity demanded. When price is falling, demand is increasing and when price is increasing, demand is falling. 
3.4 FACTORS AFFECTING DEMAND
The following factors affect demand: 
1. The Price of the commodity. 
2. Prices of substitute goods. Two commodities are substitutes if they satisfy a human need equally. 
3. Prices of complementary goods. Commodities are complimentary if they are jointly consumed 
E.G Bread and Tea, Car and Vehicle etc. 
4. Incomes of consumers. When it comes to income and demand  analysis goods and services are divided into three categories namely essential goods/ luxury goods and inferior goods. For essential goods ,such as health care and food, the higher  the income, the higher the demand. For inferior goods, the higher the income, the lower the demand. Inferior goods vary from individual to individual.  Demand for Luxury goods begins when income reaches a certain level of income. Luxury goods also vary from person to person  
5. Tastes and preferences. Changes in consumers’ tastes leads to changes in demand. Eg the switch from Black and white television to colour television, from land phone to cell phone. 
6. Advertising costs. High costs of advertising are expected to lead to increased sales. 
7. Population size. The higher the population size the higher the demand for essential goods. 
8. Income distribution. If national income is fairly distributed demand for essential goods increases. 
9. Weather conditions. The demand for some commodities such as soft drinks depend  on weather conditions.  
3.5 THE DEMAND SCHEDULE AND DEMAND CURVE 
A demand curve is a curve which is plotted  or sketched from a demand schedule. A demand schedule is a table which has three columns. The period columns, the price column and the quantity columns like the one given below. 
DEMAND SCHEDULE FOR POTATOES.
	PERIOD (MONTHS) 
	PRICE/CASE 
	QUANTITY DEMANDED 

	1 
	50,000 
	50 

	2 
	40,000 
	80 

	3 
	30,000 
	130 

	4 
	20,000 
	190 

	5 
	10,000 
	300 



To plot a demanded curve from a demand schedule, we follow the following steps: 
1. Draw the Y-axis (Vertical line) and the X-axis (Horizontal line). 
2. Divide each axis into a number of sections by using an appropriate scale (Eg.5,10,15,20 or 10,20,30,40 or 50,100,150 and so on depending on the size of values involved on each axis. 
3. Plot the points using the corresponding quantity and price coordinates. 
4. Join the points by drawing a line from one point to another. The result is a demand curve. 
5. Label the graph. 
EXAMPLE 
From the demand schedule of potatoes given above plot a demand curve. 
			Price											
 (
10
20
30
40
50
50
100
150
2
00
250
300
K,000
quantity
0
)
The graph shows that as price increases demand decreases and vice versa 
3.6 DEMAND FUNCTIONS 
A demand function is an algebraic equation that expresses the relationship between  the quantity demanded and the variables that affect demand as shown in the equation below. 
Qd  = f (P, Ps ,Pc ,  Y , T , A) 
Where : f  - means is a function of or depends on 
                P = price 
                Ps  = prices of substitute goods 
               Pc= prices of complementary goods 
               Y   =   consumers’ income 
                T   =  Tastes and preferences 
                A   = Advertising 
If all the factors are held constant except price, the demand function can be expressed as follows;
                    Qd = a-bp 
Where: a and b are constant numbers. 
P=Price of the commodity. 
If the values of a, b and p are known , the value of Qd can be calculated. 
EXAMPLE. 
Calculate the Quantity demanded (Qd) 
If a=60,000, b=0.8 and p=5,000 
Qd=60,000+0.85x5000=60,000+4,000=54,000. 
3.6.1 SKETCHING A DEMAND CURVE FROM A DEMAND FUNCTION. 
To sketch a demand curve from a demand function we follow the following steps; a)Prepare a demand schedule from the data provided or from your own data. 
b) Plot points from the quantity and price coordinates. 
c) Join the points by a line and the result is a demand curve. 
EXAMPLE 
The demand function of Mule company is given as: 
Qd = a-3p. 
Over a period of 3years the price of its products changed as follows 
YEAR                                                                     PRICE.  
1 5,000 
2 10,000 
3 15,000 
If the value of ( a ) in the equation is 60,000, plot the demand curve of Mule company. 
SOLUTION
DEMAND SCHEDULE
YEAR                 PRICE               QTY demand invalue 
		(Q=60,000-3p)
1 5,000                  Q=60,000-3(5,000)=45,000 
2 10,000                Q=60,000-3(10,000)= 30,000 
3 15,000                Q=60,000-3(15,000)=15,000 


Price 
DEMAND CURVE
 (
K,000
quantity
0
10
20
30
40
50
5
10
15
)
The graph  shows that demand increases as price drops. 
3.7 SUPPLY ANALYSIS 
Definition and Law of Supply. 
Supply means the actual amount of a product brought to a market at a given price and within a given period. The law of supply states that move will be supplied at a higher price than at lower price, other factors remaining constant. 
3.7.1 THE SUPPLY SCHEDULE AND SUPPLY CURVE 
The supply curve has a positive slope. That is it slopes upwards from left to right as shown in the figure below: 






Price 
 (
quantity
0
Q1
Q2
Q3
p1
P2
P3
Q4
P4
)

The figure shows that as price increases the quantity supplied also increases and vice versa. 
Like demand curves, supply curves are derived or plotted from their respective supply schedules. To sketch or draw a supply curve we follow the same steps for sketching a demand curve. 
EXAMPLE. 
A farmer supplied potatoes to the market over a period of five years as follows;- 
YEARS                   PRICE                 QTY (TONNES) 
1 1,000   ----           10 
2 2,000   ----           20 
3 3,000   ----           30 
4 4,000   ----           40 
5 5,000   ----           50  
Sketch the supply curve for the potatoes. 

		Price 

 (
1
2
3
4
5
10
20
30
40
50
0
Quantity
K,000
Supply curve
)

The graph shows that as price increases supply also increases. An increase in price encourages       existing producers to expand their production capacity. It also attracts new investments. 
3.8 FACTORS THAT AFFECT SUPPLY. 
1. The price of the commodity. The higher the price the higher the supply and vice versa. 
2. Prices of other commodities. In a free enterprise system ,resources flow where they can  get the highest possible rewards. Resources ,therefore, move from products  with depressed prices to products with high prices. 
3. Weather conditions. The supply of some commodities such as agricultural products crops depend on weather conditions. 
4. Levels of technology applied. Application of advanced technology can lead to high output and supply. 
5. Prices of factors of production. An increase in the prices of inputs increase production costs which leads to low output and supply. 
6. Taxation and subsidies.  Taxes are levies imposed by the government on companies and individuals. Taxes ,therefore ,have the effect of increasing costs of production and lowering output and supply. A producer subsidy is an amount of money which the Government pays to a company in order to lower production costs. A producer subsidy, therefore , has the effect of lowering production costs and increasing  output and supply. 
3.9 THE EQUILIBRIUM MARKET PRICE. 
An equilibrium price or simply a market price is that price at which demand and supply are equal. It is that price at which consumers are willing to buy exactly the amount the suppliers are willing to supply the market. The market price is also referred to as the  clearing  price. On a graph it is the point where demand and supply curves intersect each other as shown in the graph below: 


 (
Supply curve
Demand curv
e
quantity
price
Equilibrium  point
)

We can obtain the market equilibrium price by plotting the demand and supply curves on a single diagram as demonstrated in the example below. 
EXAMPLE
The table below gives a combined supply and demand schedule for potatoes. 
	Price per kg (ZMK) 
	QTY Demanded (units) 
	QTY Supplied (units) 

	30,000 
	10 
	100 

	20,000 
	30 
	80 

	10,000 
	60 
	60 

	5,000 
	80 
	20 



Plot the Demand curve and supply curve on one diagram and determine the market price. 
			SOLUTION 		
 (
10
20
30
20
40
60
80
100
demand curve
Equilibrium point
Quantity
price
0
A
b
K,000
)Supply curve 


A =  the triangle represents a surplus.  
B = the triangle represents shortages .  
From the schedule and the graph it can be noted that K10,000 is the market price while the equilibrium quantity is 60 units. Any price below K10,000 demanded will be greater than supply. Above K10,000 supply will be greater than demand as shown in the figure above. 
3.10 SHIFTS IN DEMAND CURVE AND HOW THEY AFFECT THE EQUILIBRIUM POSITION. 
There are many factors that affect demand. A change in any of these factors other than price, the demand curve will shift either downwards to the left or upwards to the right depending on the impact of that change. 
If the impact of the change is positive, that is it leads to an increase in demand the demand curve will shift upwards to the right. On the other hand, if the impact is negative, that is, if it leads to a decrease in demand the demand curve will shift downwards to the left. The shifts of the demand curve are shown in the figure below;- 

 (
P0
P1
Q0
Q1
D0
D1
S0
QTY
price
)
In this situation the supply conditions have remained constant at so that the supply curve does not change. Price P0 and Quantity Q0 are the original equilibrium price and quantity respectively. If there is a change in a factor that affects demand, other than price, and that change leads to an increase in demand, the demand curve will shift upwards to point E2. This changes the equilibrium  price from P0 to P2. The equilibrium quantity also change from Q1 to Q2. 
If there is a change in a factor that affects demand, other than price and that change leads to a decrease in demand, the demand curve will shift downwards to point E1. This changes the equilibrium price from P0 to P1. The equilibrium quantity also changes from Q0 to Q1. 
3.11 SHIFTS IN SUPPLY CURVE AND HOW THEY AFFECT THE EQUILIBRIUM POSITION. 
There are several factors that affect supply. A change in any of these factors other than price, the supply curve will shift either to the left or to the right depending on the impact of that change. If the change leads to an increase in supply, the supply curve will shift to the left as shown in the figure below; 
 (
P1
P2
Q0
Q1
D0
So
S1
QTY
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E!
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)

In this situation, the demand conditions have remained the same or constant at D0, while supply conditions have changed. Price P0 and quantity Qo are the original equilibrium price and quantity respectively. If there is a change in a factor that affects demand, other than price and that change leads to an increase in supply, the supply curve will shift downwards to point E1. This changes the equilibrium price from P0 to P2. The equilibrium quantity also change from Q0 to Q2.
If there is a change in a factor that affects supply, other than price , and that change leads to a decrease in supply, the supply curve will shift upwards to the left. The equilibrium quantity also changes from Q0 to Q1. 
Shifts in supply and demand curves therefore lead to new equilibrium position.   
3.12 THE MATHEMATICS OF SUPPLY AND DEMAND 
If a supply FUCNTION and demand function  are given, the equilibrium price and quantity can be found by equating the two functions and solving for quantity and price. 
Example   1 
Consider the following supply and demand curves for a certain product. 
Qs = 25, 000P 
Qd = 50, 000 – 10,000P 
Find the equilibrium price and quantity for the product algebraically and graphically. 
Solution
In equilibrium supply = demand. 
Supply = demand 
25, 000 P = 50, 000 – 10, 000P 
25, 000P + 10, 000P = 50, 000 
		      35, 000P = 50, 000 
		
P = 50, 000
			      35, 000 
			P = 1.43 (to two decimal places) 

To solve for equilibrium quantity, substitute the value of price in the  supply or  demand functions.  
Qs = 25, 000(P)           or          Qd = 50, 000 – 10, 000P 
      = 25, 000(1.45)      or              = 50, 000 – 10, 000(1.45) 
      = 35, 750                 or             = 35, 700 
Example   2 
Supply and demand relationships for bread are as follows:- 
Qd = 65, 000 – 10, 000P 
QS = -35, 000 + 15, 000P 
(a) Complete the following timetable: 

	Price (K) 
	Qd =  65,000 -10,000p 
	Qs= -35,000+15,000p 
	Surplus or shortage 

	6 
	5,000 
	55,000 
	Surplus 

	5 

	15,000 
	40,000 
	Surplus 

	4 

	25,000 
	25,000 
	Equilibrium 

	3 

	35,000 
	10,000 
	Shortage 

	2 

	45,000 
	-5,000 
	Shortage 

	1 

	55,000 
	-20,000 
	Shortage 



(b) What is the equilibrium price? 
 Equilibrium price is that price which equates supply and demand. In this example equilibrium price is K4. At this price Qd = 25,000 units and Qs = 25,000.  
Example 4 
The demand function for Coffee in Kaoma District was given as follows:- 
Qd = 10, 000 – 200P + 0.03 P0p + 0.6I + 0.2A 
Where Q is the quantity demanded per month, P is price, Popis population, I is disposable income and A is advertising expenditure. 
Suppose the company is only interested in the influence of price on quantity demanded and it holds all the other factors constant by assuming the values of non-price factors to be:- 
POP = 1, 000, 000, I = 30, 000 and A = 15, 000 
(1)Determine the demand function; price being the only independent variable. 
Qd = 10,000 – 200p+0.03Pop +0.6I +0.2A 
      = 10, 000 – 200P + 0.03 (1,000,000) + 0.6 (30,000) + 0.2 (15,000) 
      = 10, 000 – 200P + 30,000 + 18,000 + 3,000 Qd = 61,000 – 200P
Example 6 
Given the demand function Qd = 18 – 3P; 
(a) Find the quantities demanded and marginal Revenues when Price(P) = K5, K4, K3 and K2. 
(b) On the graph paper provided, draw a graph of Qd = 18 – 3P 
Solutions
	Price 

	Q = 18 – 3P 

	5 
	18 – 3(5) = 3 

	4 
	                                   18 – 12 = 6 

	3 
	                                   18 – 9 = 9 

	2 
	                                   18 – 6 = 12 

	
	



TR = Q x P 
     = (18 – 3P)P 
= 18P – 3P2
MR = dTR = 18 – 6P           dP 

	
Price 

	
MR = 18 – 6P 

	5 
	18 – 6 x 5 = -12 

	4 
	                                    18 – 6 x 4 = -6 

	3 
	                                    18 – 6 x 3 = 0 

	2 
	                                    18 – 6 x 2 = 6 



Example 7 
You are given the following demand and supply functions:- 
	Demand: 	P = 80 – 10Q 
	Supply: 		P = 20 + 5Q 
(a) Calculate the equilibrium quantity and price? 
(b) If the Government set the price of the product at K60 per unit, would there be excess supply or excess demand?   SOLUTION 
Equate supply and demand functions and solve for quantity. 
80 – 10Q = 20 + 5Q 
80 – 20 = 5Q + 10Q 
60 = 15Q 
4 = Q 
Equilibrium quantity = 4 

(i) To find equilibrium price substitute Q by 4 in the supply or demand curve. 

(ii) Demand				supply
	P = 80 – 10Q 			20 + 5Q 
	   = 80 – 10(4) 			20 + 5(4) 
      80 – 40 				20 + 20 P = 40				P = 40

At K60 per unit there would be a surplus, Supply would exceed demand. This is demonstrated in the table below.   
	PRICE 
	Quantity demanded 
	 Quantity supplied 

	 Price = K60 
	P = 80 -10Q 
60 = 80 -10Q 
10p = 80- 60 
10Q = 20 
Q   = 2 
	P = 20+5Q 
60 = 20+ 5Q 
60 – 20 =5Q 
40 = 5Q 
8 = Q or Q = 8 



EXAMPLE 8 
Let us assume that price and non-price factors affect the demand for bread as follows:- 
Qd = - 100P + 1.5Pp + 5Ps + 20A + 15pop 
Where Qd = quantity demanded for bread 
		Pp = price for potatoes 
		Ps = price for sugar 
             A = Advertising 
POP = percentage of the population 
Suppose we hold constant all the factors affecting the quantity demanded for bread except price by assuming the values of non-price factors to be: 
	Pp = 100; Ps  = 75, 	A = 20; Pop = 35 
Determine the demand function for the product with respect to price. 
SOLUTION  
Substitute the values of non- price factors into the equation and solve for Qd. 
Qd = - 100P + 1.5Pp + 5Ps + 20A + 15pop 
      = -100 + 1.5(100 – 5(75) + 20(20) + 15(35) 
	Qd	= 700 – 100P 
All the values of the non-price variables are now included in the constant term 700. 
Example 9 
Consider the following demand and supply functions for fuel oil: 
Qd = 1 500 – 3P1 + 0.6P2 + 0.3Y 
Qs = 450 + 7P1 = 4C – 2G 
Where P1 is the price of fuel oil 
		P2 is the price of alternative fuel = K120 
		Y is consumer income = 60 
		C is the cost of production = K100 
		G is the government charges on fuel = K30 
Determine mathematically the equilibrium price and quantity. 
SOLUTION
	QUANTITY DEMANDED AT PRICE = 
K200 
	QUANTITY SUPPLIED AT PRICE = K200 

	
	



All non-price factors have been held constant by assigning specific values to them, except price. Substitute the assumed values into the demand and supply functions and derive the supply and demand function, price being the only determinant. 

	DEMAND FUNCTION 
	SUPPLY FUNCTION 

	
Qd = 1 500 – 3P1 + 6.6P2 + 0.3Y 
       = 1 500 – 3P1 + 0.6(120) + 0.3(60) 
       = 1 500 – 3P1 + 72 + 18 
       = 1 500 + 90 – 3P1
Qd = 1 590 – 3P1

In equilibrium Qd = Qs 
1 590 – 3P1 = -10 + 7P1
1 590 + 10 = 7P1 +3P1
1 600 = 10P1
160 = P1 

Solve for Q using the equation 

Q = 1590 – 3p 
     = 1590 – 3(160) 
      = 1590 – 480       = 1110

	
Qs = 450 + 7P1 – 4C – 2g 
      = 450 + 7P1 – 4(100) – 2(30) 
      = 450 + 7P1 – 400 – 60 
      = 450 – 460 + 7P1
Qs = -10 + 7P1


	
Suppose the price for fuel oil was inceased to K200, ceteris paribus, estimate the resulting quantity demanded and quantity supplied and comment on the state of the market. 
Quantity supplied is greater than quantity demanded. The market therefore, is not in equilibrium. These would be downwards pressure on price 

	Qd = 1500 – 3P1 + 0.6P2 + 0.3Y 
      = 1500 – 3(200) + 0.6(120) + 0.3(60) 
      = 1500 – 600 + 72 + 18 
      = 990

           OR 
Qd  = 1590 – 3p 
        = 1590 – 3(200) 
        =  1590 – 600 
= 990

	Qs = 450 + 7P1 – 4C – 2G 
      = 450 + 7(200) – 4(100) – 2(30) 
      = 450 + 1400 – 400 – 60 
      = 1390

          OR 
Qs   = -10 + 7p 
        = -10 + 7(200) 
        = -10+1400 
        =  1390



EXERCISES 
1.0 Suppose a Company is facing the following supply and demand conditions for its product:- Qd = 3, 000 – 10P 
QS = -1, 000 + 10P 
(a) At what price would demand equal to zero 
(b) At what price would supply equal to zero 
(c) What is the equilibrium price and quantity 

2.0 
(i) Calculate the quantity demanded at prices of 300, 200, 100, 50 and 25 
(ii) Calculate the price necessary to sell 50,000units 
3.0 A retail store conducted a study of the demand for trousers. It found that the average daily demand (Q) in terms of price (P) is given by the equation. 
Q = 700 – 5P 
(i) How many trousers per day can the store expect to sell at a price of K100 per trouser? 
(ii) If the store wants to sell 500 trousers per day, what price should it charge? 
3.13 ELASTICITY OF DEMAND 
Elasticity of demand measures the extent to which the quantity demanded of a good responds to the change in the influencing factors. 
The main measures are:- 
(1) The price elasticity of demand. This is a measure of responsiveness of quantity demanded due to a change in price. 
(2) Income elasticity of demand. This is a measure of the quantity demanded due to a change in income. 
(3) Cross elasticity of demand which measures the responsiveness of quantity demanded to change in the price of some related good. 
Price elasticity of demand (PED) is the most commonly used: A measure of the responsiveness of the quantity demanded to a change in the price of the good, all other factors remaining constant. 
PED has 5 categories: 
	    LEVEL OF PED  
	type of elasticity of demand 

	PED [image: ] 1 
	elastic demand.  a small change in price leads to very big change in quantity demanded 

	PED = 
	demand is perfectly elastic 

	PED =
	inelastic demand . a big change in price lead to a very small change in quantity demanded.  

	PED = 0 
	demand is perfectly inelastic . changes in price do not cause any change in quantity demanded. 

	PED = 1  
	this is unitary elasticity of demand.  a percentage change in price is accompanied by an equal percentage in quantity  demanded.  



3.13.1 ELASTICITY FORMULAS 
Elasticity is a more general concept not restricted exclusively to own price. The demand elasticity ratio can be computed with respect to any relevant demand determinant, including own-price. The most common elasticity is the price elasticity of demand ( PED). PED can be measured between any two points on the demand curve ( called Arc elasticity) or at a specific point ( called point elasticity). 
ARC ELASTICITY OF DEMAND
 A general formula for calculating the coefficient of price elasticity is given as   
PED  = % change in quantity demanded
		         % change in price 

		    = % ∆Q/% ∆P

		    = ∆Q ÷ ∆P
		        Q 1      P1 

		   =   ∆Q x   P1
                     Q1      ∆P

		   =    ∆Q   x   P1
		∆P        Q1 


Where Q1  =  original quantity demanded         P1   =    original price 
∆Q  = change in quantity demanded     ∆P   = change in price


EXAMPLE 1 

When  the price of bread increases by 10% (= 0.1) and the quantity demanded falls by 5% (= 0.05) find PED for bread.  
 PED  =     % ∆ Q
                % ∆ P

          =   0.5 = - 0.5 
               0.10 


EXAMPLE 2 

When the price of maize increases by 10%  the quantity demanded falls by 20% Find PED for the product. 

 PED =  %∆Q        = 0.20  =  -2x-1 = 2 
             %∆               0.10

EXAMPLE 3 
When the price of  sugar reduces from K10,000 to K5,000 demand increases from 20 MT to 50 MT. Calculate the price elasticity of sugar. 

SOLUTION 

PED = % change in quantity demanded  

            % change in price 

         = Q2 – Q1   ÷  P2  - P1 

                  Q1                 P1

		[image: ]20    ÷   5,000 – 10,000  
                    20                    10,000 

           =   30         ÷    -5,000 
20                 10,000  

=  3        ÷        -1
                2                    2 

=  3         ×       -2 
                 2                   1   

             =  - 6 

                 2 

     =   -3 

Price elasticity of demand is always negative due to the inverse relationship that exists between price and the quantity demanded. How ever we do not leave the answer in the negative form. To make the answer positive we multiply it by negative one (-1): 


				-3 × -1  =  3 
What does it mean if PED is equal to  3 . It means : 

(1) It means that demand is elastic 
(2) It means that if price increases by 1 percent demand will change by 3% 

    Example  4 

Suppose instead of a price from K10,000 to k5,000 there is price rise from k5,000 to k10,000and the quantity demanded drops from 50 MT to 20 MT .  Calculate PED. 

PED = % change in Quantity demanded 

             % change in price 

        =  20 -50 ÷ 10,000 – 5,000 

               50                   5,000 

        = -30    ÷    5,000 
             50          5,000 

		[image: ]3    ÷    1 
             5           1 

         =   -3   ×   1
               5         1 
        = -3     =  -0.60 
             5 
        =  -0.60 × -1 
        =   0.60 

Demand now is inelastic. 

POINT ELASTICITY 
It will be noted from  example 3 an 4 that Arc  elasticity  coefficients differ between the same two points on a demand curve if the  direction of change in price is reversed. To avoid this problem, point elasticity of demand can be calculated at any point on the demand curve.  
Point elasticity is elasticity at a given point on a linear or non-linear demand curve. Point elasticity is computed as a product of the first derivative of the demand function and the ratio of price to quantity at a given point on the demand curve. That is :- 


Point Elasticity of demand  = dQ  x   P 

                                                    dP        Q   
EXAMPLE 1 

Suppose that a linear demand function is given as: 

Q = 100 – 5p  and the price of the commodity is  K10 

Calculate the point elasticity of demand for the product.  

SOLUTION 

Step 1   Calculate the value of Q at price = 10 


Q= 100 – 5p  

    =  100 -  5  (10) 

     =  100 – 50 

     = 50 

That is when P=10 quantity demanded is 50. 

Step 11: Find the first derivative of the quantity function with respect to price 

Q  =  100 – 5p 

dQ   

dP    =  -5 


Step 111 Apply the point elasticity formula to calculate PED 

PED  = dQ   ×  p 

             dP        Q 

      = -5  X  10     = -1 

                    50 

         -1 × -1   =  1 
Elasticity of demand is unitary. A percentage change in price would be accompanied by the same percentage change in price. 

At  P = 8 ; Q = 100 – 5 (8) =  60  and  
 PED =  -5 ×  8  =  -40/60  = – 0.67 

                      60 

            -.67 × -1 =  0. 67 
Elasticity of demand  is elastic  

      Exercise 

Calculate PED if price = 15 

Example   2 
Let us consider a demand function Q = 100 – P2, let us also assume P = 5. Calculate the point elasticity of demand.  
Step 1: Calculate quantity; 
			Q = 100 - 52
			    = 100 – 25 
			    = 75
Step 11.Find the first derivative of the quantity function. Q  =  100 – p2 
	dQ    =   -2P  	
  dP

Step 111: Apply the point elasticity formula to calculate PED.: 

PED  =   dQ   ×  p               dP        Q 


  = -2p  ×   5             

		     75 
		
     = -2 x 5 x 5 

		 75 
       = -50 =  - 0 .67 
		75 
        = - 0. 67 × -1 
        =  0.67 

The elasticity of demand is inelastic 

Example  3 

The demand function of Zambezi company is given as follows : 
Q = 18  - p 
Prepare the demand schedule for this company and calculate the point elasticity   
DEMAND SCHEDULE

	
PPRICE 
	QUANTITY DEMANDED: 
Q = 18 - p 
	     POINT ELASTICITY OF DEMAND  = dQ/dp × p/Q 

	                18 
	    =  18 – 18  = 0 
	   = -1 × 18/0 = 0 

	                17 
	    =  18 - 17   = 1  
	   = -1 × 17/1 = -17×-1  =  17  

	                16 
	    =   18 -16  = 2 
	    =-1 ×  16/2 = -8 × -1   =  8  

	                15 
	     =  18 -15 = 3  
	    =-1 ×  15/3  =-5  × -1   =  5  

	                14 
	     =  18 -14  = 4  
	    =-1 ×  14/4  = -3.4  × -1 = 3.4   

	                13 
	     =  18 -13  = 5 
	    = -1 × 13/5 = -2.6 × -1  = 2.6 

	                12 
	     = 18 -12   = 6  
	   = -1 × 12/2  = -6    × -1   = 6 



		Q = 18 -p 

The derivative of the demand function with respect to price is  

dQ/dP = -1 

Thus , the point elasticity coefficient at each price level  is calculated as: 

PED = dQ/dP x P/Q  
3.13.2 TOTAL REVENUE AND PRICE ELASTICITY 
A firm aiming at enhancing its revenue would like to know whether increasing  or decreasing the price would achieve its goal. The price elasticity coefficient of demand for its product at different levels of its price provides the answer to this question.  The answer is that if PED  1 
, then decreasing the price will increase the total revenue and if PED  1, then increasing the price will increase the total revenue. 
The importance of price elasticity to revenue can be illustrated by using the following demand equation:  
QX = 80 – 4Px
This equation is graphed in the figure below:   
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The linear demand curve is divided into two sections. The upper portion of the demand curve from price of $20 down to $10 is the elastic range. This range is characterized by positive marginal revenues and elasticity values (absolute values) are greater than unity. In this range price reductions lead to increased revenue. 
The intercept for the total revenue is 80.  Between Q = 0 and Q = 80 total revenue will increase, reach the maximum and begin to fall until it is zero at Q = 80. 
Maximum total revenue is achieved at Q = 40 and this is the level of output at which Marginal Revenue is equal to zero. Total revenue, therefore is maximum at a level of output where MR = 0. At this level of output, price elasticity of demand ( absolute value) is equal to 1. 
From price of $20 down to $10 PED (absolute values) are elastic, a decrease in price leads to a larger percentage increase in quantity demanded. What is lost to revenue by cutting price is more than made up by the increase in quantity sold, so that total revenue increases. The revenue curve therefore, rises until it reaches the maximum at the price of $10. 
In the elastic range of the demand curve, any increase in the price will result in a larger percentage decrease in quantity demanded due to competition, thus causing a decrease in total revenue. In this case what is gained in raising price is more than offset by the loss in quantity sold. 
The lower portion of the demand curve from price is $10 to price is $0, is in the in elastic range. This range is characterized by negative marginal revenues and elasticity values between zero and one (absolute values). 
For the inelastic range of the demand curve, price cut leads to a smaller increase in quantity demanded and this leads to a reduction in total revenue. If the objective is to increase revenue, price should be raised because this will result into a smaller percentage decrease in quantity demanded. 
Demand at unitary elastic point is characterized by zero marginal revenue as shown in the figure above. In this case small percentage changes of price near the unitary elastic demand point will be offset by the same percentages of quantity demanded, but in the opposite direction, thereby leaving revenue unchanged.  
If the enterprise were to progressively lower price, moving down the demand curve from its intercept with the price axis towards its intercept with the quantity axis, total revenue would increase to a maximum (at the unitary elastic point) and then decrease;  marginal revenue would decrease from positive values through zero (at unitary elastic point); to negative values and elasticity would fall (absolute values) from greater than unitary to  values less than unity. 
The relationship between the price elasticity of demand and the revenue received may be summarized as follows: 

	TYPE OF DEMAND 
ELASTICITY 

	DIRECTION OF PRICE 
CHANGE 
	EFFECT ON TOTAL 
REVENUE 

	
Inelastic Demand 

PED >0, <1 

	
A fall in price 
	
Total Revenue falls 

	
	
An increase in price 
	
Total Revenue increases 

	
Elastic Demand i.e. 
PED >1 

	
A fall in price 

	
Total Revenue increases 

	
	
An increase in price 

	
Total Revenue decreases 

	
Unitary Elasticity of Demand i.e. PED = 1 

	
A fall in price 
	
Total Revenue remains constant  

	
	
An increase in price 
	
Total Revenue remains constant  



The significance of own price elasticity of demand is that it is indicative of what is likely to happen to the enterprise’s revenues when it changes the price of an item which it sells. 
CROSS-PRICE ELASTICITY OF DEMAND ( CED)
This elasticity shows the relationship between the quantity demanded of one product(say  product X) as a result of change in the price of another product ( say product Y) .  Product Y may be a substitute or complementary good. The formula to calculate CED is similar to the PED formula: 
CED = % change in quantity demanded of good X 

          % change in price of good Y 
CEd is positive for substitute goods  and negative for complementary goods. 

3.13.3 DETERMIN ANTS OF PRICE ELASTICITY OF DEMAND 
(1) Elasticity of a particular product may differ at different prices. 
(2) Nature of the product. Demand is inelastic for goods considered to be necessity and it is elastic for luxury products. 
(3) Ease of substitutions. If there are many good substitutions for the product, elasticity is likely to be high. 
(4) Proportion of total expenditures spent on a product. If the expenditures on the product are very low, a half price increase would affect the consumption of the product very little. 
(5) Length of time period. 
3.13.4 INCOME ELASTICITY OF DEMAND 
The level of consumer income is also a very important determinant of demand. In economics Income is represented by the letter( Y).  As with price elasticity , we can also calculate Arc and  point  income elasticity of demand. The formula for calculating   Arc Income elasticity of demand (YED) is as follows: 
YED = % change in quantity demanded
		% change in income 


UNIT 4 THE THEORY OF PRODUCTION 
4.1 Introduction.
The purpose of this unit is to equip the trainees with skills to analyse issues related to production. The unit ,therefore ,begins by discussing the production function in the short run and long run. It looks at laws of production and discusses linear and non linear functions. The unit ends by discussing returns to scale and the marginal rate of technical substitution (MRTS). 
[image: ]

4.2 Learning Outcomes. 
Upon completion of this unit the trainee should be able to : 
· Make a distinction between short run and long run production functions. 
· Analyse the laws of production. 
· Examine linear and non linear production functions 
· Explain relationships between iso-quants. 

[image: ]

Terminology. 
· Production function: a mathematical equation used to describe the technological relationship between inputs and outputs in physical terms . 
· Short run production function:  a function with at least one factor held constant. 
· Long run production function:  a function with no fixed factors of production. 
· Marginal product: incremental or additional output produced by employing one extra unit of a variable input. 
· Average product: it is the total product per unit of a variable input like labour. It is obtained by dividing the total output by labour, that is : 
         AP = Q 
			L 
· Cob- Douglas production function: a non-linear function with two independent variables , labour and capital. 
· Isoquant curve: A curve representing different combinations of  two inputs( labour and capital) yielding the same output 
· Returns to scale: the degree by which output changes as a result of increasing all the inputs by the same percentage. 
· Economies of scale: benefits arising from large scale production. 
· Marginal rate of technical substitution (MRTS): The rate at which one input can be substituted for another , output remaining the same. 

The theory of production explains the relationship between inputs and outputs. The relationship can be expressed in form of a production function. A production function is a function that defines the relationship between inputs and the maximum amount that can be produced within a given period of time with a given level of technology. 
A production function therefore can be an equation, table or graph showing the maximum output of a commodity that a firm can produce per period of time with each set of inputs. Both inputs and outputs are measured in physical units. 
The general production function equation is given as: 
Qx   = f(K L N E) T 
Where QX = quantity of product X produced. 
f -  means depends on or is a function of 
K = Capital  
L = Labour 
N = Land 
E = Enterprise 
T = Level of Technology 
4.3 THE SHORT–RUN   AND   LONG–RUN PRODUCTION FUNCTION 
In economic analysis the distinction between the short-run and long-run is not related to any particular measurement of time (EG. days, monthly or years). Instead it refers to the extent to which a firm can vary the amount of the inputs in its production process. 
A  short-run production function shows the maximum quantity of good or service  that can be produced by a set of inputs with one of the inputs used remaining constant 
A long-run production function shows the maximum quantity of a good or service that can be produced by a set of inputs assuming that the firm is free to vary the amount of all the inputs being used. In the long run ,therefore, there are no fixed factors of production because  all inputs are variable.  
4.3.1 LAWS OF PRODUCTION 
The main weakness of production functions is that they do not explain the productivity of factors of production. To explain the productivity of factors of production we use the laws of production, namely the law of diminishing marginal returns and the law of returns to scale. l  
The key to understanding the pattern of change in total output, average product and marginal product in the short run is the law of Diminishing marginal returns. The law applies in the shot run  when at least one factor of production is fixed while other factors are variable. The law states that if a company continues to add a variable input to a fixed input then it will experience three stages of production, namely stage I, stage II and stage III. 
STAGE I 
In stage one the marginal product or contribution per worker will be increasing. The marginal product is increasing when the contribution of the next worker is greater than that of the previous worker a demonstrated in the table below: 
	        LABOUR   
	        LAND                
	  TOTAL OUTPUT  
	MARGINALPRODUCT 

	               1 
	       1 ACRE 
	               5 
	                 5 

	               2 
	       1 ACRE 
	             12 
	                 7 

	               3 
	       1 ACRE 
	             24 
	               12    increasing 

	               4 
	        1 ACRE 
	             29 
	               15    MP 



MP = Q 2 -  Q1 
Moving from level zero  to level one MP = 5 – 0 = 5 Moving from level one to level two   MP = 12- 5  = 7   where  Q2 = current level of output 
              Q1 = previous level of output. 
 But if change in labour is by more than one Unit then  
MP = [image: ]
Marginal product can also be obtained by differentiating the production function with respect to labour: 
		MPL = dQ  

                          dL 

If the production function is estimated as : 

		Q = -2L3  + 15L2 + 10L 

		MPL = dQ   = -6L2+30L + 10 
                           dL 
When the marginal product is increasing, the total product will increase at an increasing rate due to economics of scale. Economics of scale are benefits which a company enjoys as a result of growing or expanding. 
STAGE TWO 
In stage two the marginal product will be falling due to diseconomies or disadvantages of growing. The marginal product is falling when the contribution of the next worker is smaller than that of the previous one as demonstrated in the table below: 
	Labour 
	Land 
	Output 
	Marginal Output 

	5 
	1 Acre 
	39 
	10 

	6 
	1 Acre 
	44 
	5       falling 

	7 
	1 Acre 
	44 
	0       MP 



When the marginal product is falling, the total product will increase but at a decreasing rate. 
STAGE III 
In stage III the marginal product becomes negative, as demonstrated in the table below. 
	abour 
	and 
	output 
	Marginal output 

	8 
	1 acre 
	40 
	- 4 


		
When the marginal product is negative, total output will be falling. On one table the three stages are combined as  follows: 

	labour 
	land 
	output 
	MP 
	Average product 

	1 
	1 acre 
	5 
	5 
	5 

	2 
	1acre 
	12 
	7 
	6 

	3 
	1acre 
	24 
	12 
	8 

	4 
	1acre 
	29 
	15 
	7.25 

	5 
	1acre 
	39 
	10 
	7.8 

	6 
	1acre 
	44 
	5 
	7.33 

	7 
	1acre 
	44 
	0 
	6.29 

	8 
	1acre 
	40 
	-4 
	5.0 



The table shows that from employee number one to employee number 4 the marginal product is increasing  and this happens in stage one of an expanding company. From employee number 5 to employee number 7 the marginal product is falling and this happens in stage two. From employee number 8, the marginal product is negative and this occurs in the stage three of an expanding company. 
The last column of the table gives the average product which is found by dividing the quantity of output by total number of employees at each level of production, that is: 
AP = Total product (quantity) ÷ number of employees 
For example when the number of employees is:  2    TP = 12    AP =  12  2  =6 units   
                                                                             3    TP = 24    AP =  24  3  = 8 units   
                             5    TP = 29    AP =  29  5  =7.8 units   
                 8    TP = 40    AP =  40  8  = 5 units   

The table given below also shows the three stages of production for an expanding company in the short run. 
	labour 
	 land 
	TP 
	AP 
(Q/L) 
	MP 
(Q2 – Q1) 

	1 
	1 acre 
	2 
	2 
	2 

	2 
	1 acre 
	10 
	5 
	8 

	3 
	1 acre 
	21 
	7 
	11 

	4 
	1 acre 
	36 
	9 
	15 

	5 
	1 acre 
	55 
	11 
	19 

	6 
	1 acre 
	63 
	10.5 
	8 

	7 
	1 acre 
	70 
	10 
	7 

	8 
	1 acre 
	72 
	9 
	2 

	9 
	1 acre 
	72 
	8 
	0 

	10 
	1 acre 
	68 
	6.8 
	-4 



The table shows that from employee number 1 to employee number 5 the marginal product is increasing and this happens in stage 1. From employee number 6 to employee number 9 the marginal product is falling and this happens in stage 2. From employee number 10 the marginal product is negative. The three stages can also be presented graphically as shown in the graph below;  
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As more units of input X are added to the production process, MP increases , reaches its maximum point and begins to fall. 
The mp is equal to the AP at the AP’s highest point. 
EXCERCISE 
Complete the following table: 
Labour       TP        AP        MP 
0 0    
1 8 
2 18 
3 29 
4 39 
5 47 
6 52 
4.3.2 LINEAR AND NON-LINEAR PRODUCTION FUNCTIONS
A production function may be linear or non- linear . A production function with two variable inputs may be expressed as : 
(1) Q = f( L K )  or  Q = A L + B K 
(2) Q  = A La Kb
Where Q = quantity produced  
K = capital 
L =  Labour 
            A, B ,a and b are constants 

Equation 1 is a linear function with the two variables L and K  raised to the power 1 
If a linear function is expressed as: 
Q = A L + B K 
And  the values of ABLK are known the value of Q can be calculated. 

EXAMBPLE 
Suppose the production function is given  
Q = 5L + 17K 
Find the value of Q if 10 units of each input are used 
SOLUTION 
Q = 5L + 17K 
     = 5 (10)  + 17 (10) 
      = 50 +  170  
       = 220

Equation (2) is a non linear function with variables L and K raised to the power a and b respectively. A production function expressed as  Q = A La Kb 
 is called a Cobb-Douglas production function in honour of Charles W. Cobb and Paul H. Douglas who introduced it in the 1920s. Assumptions of  Cobb-Douglas production functions are as follows: 
1. It assumes that output is a function or depends on two factors: capital and labour. 
2. There is perfect competition. 
3. There is no change in technology. 
4. All inputs are Homogeneous. 
The sum of exponents (that is a +b) measures the returns to scale. That is if: 
a + b = 1 we have constant returns to scale  
A + b > 1 we have increasing returns to scale  
A + b < 1 we have decreasing returns to scale 
If the values of A, a and b are known in the equation: 
Q = A Ka Lb
Then the value of Q can be calculated. 
Example 1
Suppose Q = 100 K1/3 L1/2 and K and L are 27 and 100 respectively. Calculate the value of Q. 
According to rules of mathematics:
K1/3     = [image: ]  and L1/2 = [image: ]
     Q  = 100 K1/3 L1/2 therefore 
         =  100 (27)1/3 (100)1/2 
[image: ]
 =  100( 
          = 100(3)(10) 
          = 3,000 
Example 2
The production function of Zambezi company is given as Q = AKa Lb . 
Suppose A= 100, a =0.5 and b = 0.5, L = 4 and  K= 4. 
Find the value of Q. 
Q = AKa Lb  
    = 100 ([image: ]
    = 100 (2)(2) 
    = 400 
Important features of  Cobb–Douglas  functions are as follows:- 
1) Both inputs must exist for Q to be positive. 
2) The function can exhibit increasing, decreasing or constant returns. 
3) The function permits to investigate the marginal product for any factors while holding all other factors constant.  
4) In a Cobb –Douglas function, the elasticity of the factors of production are equal to their exponents, in this case a and b. Thus the elasticity of labour and capital are constants. 
4.4 RETURNS TO SCALE. 
Returns to scale refer to the degree by which output changes as a result of a given change in the quantity of all inputs used in production. There are three types of returns to scale: constant, increasing and decreasing returns to scale. 
If the quantity of all inputs used in production is increased by a given proportion, we have constants returns to scale if output increases in the same proportion, increasing returns to scale if output increases by a greater proportion and decreasing returns to scale if output increases by a smaller proportion.  
 (
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In panel A labour and capital are increased by 100% from 3 units each to 6 units each and output also increases by 100 percent from 100 units to 200 units. This is constant returns to scale. 
In panel B labour and capital increase  by 100% while output increase by 200% from 100 units to 300 units. This is increasing returns to scale. 
In panel C labour and capital increase by 100% while output increases by 50% only from 100 units to 150 units. This is decreasing returns to scale. 
The curves in panels A to C are called Iso - quants or ISO product curves. 
The term ISO means equal. An ISO – product curve therefore is a curve showing all possible combinations of two factors of production. (e.g Capital and labour) producing a given level of output. The table below shows a hypothetical ISO quant schedule of a firm producing 100 units of a product: 

	COMBINATION 
	CAPITAL (units) 
	LABOUR 
	OUTPUT 

	1  
	9 
	5 
	100 

	2 
	6 
	10 
	100 

	3 
	4 
	15 
	100 

	4 
	3 
	20 
	100 



Combinations 1 to 4 produce the same level of output (100 units). From the ISO quant schedule we can derive an Iso quant curve where labour units are measured along the X- axis and Capital units along the Y- axis as shown in the graph below:- 
The graph shows various combinations of labour and capital that yield the same level of output (100units)  

 (
1
2
3
4
5
6
7
8
9
5
10
15
20
100
capital
labour
)
4.4.1 PROPERTIES/ FEATURES OF ISOQUANTS 
1. Iso quants have a negative slope like the demand curve. 
2. An  Isoquant lying above and to the right of another represents a higher level of output. 
3. No two Isoquants can intersect each other. 
4. In between two Isoquants there can be a number of Iso-quants showing various leve;s of output. 
5. No Isoquant can touch either axis. 

 Another way to measure returns to scale is to use the sum of exponents of the Cobb – Douglas production function ( Q = A La Kb )  (that is a +b ) to measure  returns to scale. That is if : 
a + b = 1 we have constant returns to scale  a + b > 1 we have increasing returns to scale    a + b < 1 we have decreasing returns to scale 
THE MARGINAL RATE OF TECHNICAL SUBSTITUTION (MRTS)
The marginal rate of Technical Substitution (MRTS) is the quantity of one factor that can be sacrificed in order to get one unit of another factor of production, the quantity of output remaining constant. If there are two factors of production X and Y, the MRTS of X for Y is the number of units of factor Y that can be sacrificed in order to get one unit of X as illustrated in the table below:- 

	COMBINATION 
	FACTOR Y 
	FACTOR X 
	MRTS OF X FOR Y 
	OUTPUT 
(UNITS) 

	1 
	12 
	1 
	- 
	100 

	2 
	8 
	2 
	4:1 
	100 

	3 
	5 
	3 
	3:1 
	100 

	4 
	3 
	4 
	2:1 
	100 

	5 
	2 
	5 
	1:1 
	100 



Combinations 1 to 5 yield the same level of output (100 Units). To move from combination 1 to 2 the producer has to sacrifice 4 units of Y in order to get 1 unit of X. That is the MRTS from combination 1 to 2 is is 4 units. From Combination 2 to 3 the MRTS is 3:1. From 3 to 4 it is 2:1 and from 4 to 5 it is 1:1.  
4.4.2 ECONOMIES OF SCALE 
Economies of scale are benefits which a company enjoys from large scale operation. There are two types of economies of scale, namely external economies and internal economies of scale. Internal economies of scale arise from the growth of the firm while external economies arise from the growth of the industry. 
Economies of scale include the following:
1. Purchasing economies: large firms buy their materials in bulk and in turn receive large discounts. 
2. Marketing economies: large firms are able to market their products effectively. 
3. Financial economies: large firms are able to raise capital more easily and cheaply than small firms. 
4. Managerial Economies: large firms are able to employ specialist managers such as accountants, production managers e.t.c 

DISECONOMIES OF SCALE
Increasing size brings many advantages but it can also bring disadvantages. Disadvantages that arise from large-scale operation are known as diseconomies of scale and they include the following: 
· The coordination problem.
· The control problem. 
· The communication problem. 
MOTIVES FOR GROWTH
Motives which lead to growth in size of the business unit are many and they include the following :- 
· The desire to achieve economies of scale  
· The monopoly motive or the desire to obtain  greater market share  
· Wish to achieve security by extending the range of products and market.




























UNIT 5:  COST ANALYSIS 

5.1 Introduction. 
The purpose of this unit is to equip trainees with skills and knowledge of costs of production. This unit begin by discussing the relationships between casts and factors of production. It looks at fixed costs, variable costs, total costs and it explains the relationships between outputs and unit costs.  

The unit examines linear, quadratic and cubic cost functions. The unit ends by looking at break even analysis.  
[image: ]


5.2 Learning outcomes. 
Upon completion of this unit you should be able to: 

· Analyse costs of production costs. 
· Draw cost curves. 
· Explain the relationships between marginal cost and  average costs.  
· Analyse the  relationship between short run and long run average costs. 
· Apply concepts of MC and AC to determine the optimum level of output.  
[image: ]

Terminology. 
· Fixed costs : costs which do not change with the volume of outputs. 
· Variable costs: costs which change with the volume of output. 
· Total cost: the sum of fixed and variable costs. 
· Average cost: cost of producing one unit of a product. 
· Marginal cost: incremental cost of producing one extra unit of a product. 
· Break even analysis:  a method used to determine the level of output or sales value at which the firm breaks even.     
· Break even point: a level of output or sales value at which total revenue is equal to total cost. 
· Contribution margin: the amount that remains from sales   revenue after deducting variable costs. 
· Margin of safety: the excess of actual output or sales value over the breakeven output or value. 

5.3 FIXED COSTS 
Fixed costs  are costs which do not change with the volume of output. Fixed costs include costs such as rent payable for land, interest on capital, fixed electrical charges and purchasing of machinery and equipment. On a graph total fixed costs appear as follows: 

	
Fixed Cost 



	Fixed cost curve 

	

	


quantity 

The graph shows that whether the production is at zero, or greater zero the fixed cost remains constant or fixed . When there is no production, total costs therefore are equal to fixed costs only, that is, without production: 
Total costs = total fixed costs 
 5.4 VARIABLE COSTS 
Variable costs are costs which change with the volume of output. They are zero when  output is zero. The higher the volume of output the higher the amount of variable costs and vice versa. Examples of variable costs, also known as direct costs include costs on labour, raw materials and unfixed electrical charges. On a graph total variable costs would appear as follows: 
 (
Fixed costs
Variable costs
Variable costs
)
quantity 

The variable cost curve cannot start from the origin because of fixed costs. 
TOTAL COSTS
Total costs are the sum of fixed and variable costs, that is: 
TC = TFC + TVC 
Since total fixed costs do not change with the volume of output, changes in total costs are caused by changes in total variable costs. That is, any fluctuations in total costs are brought about by changes in variable costs. When output is zero, total costs will be equal to fixed costs only. Total costs rise as production increases because variable costs increase as output expands. 
.Example: 
If FC = K10, 000 and VC = K5, 000 find the total cost. 
TC = FC + VC 
TC = K10, 000 + K5, 000 
TC = K15, 000 
5.5 UNIT COSTS (AVERAGE COSTS) 
In order to understand the effects of output on costs it is necessary to examine costs per units of output. To achieve this we have to convert costs into average costs by dividing the total variable costs, the total fixed costs and the total costs by the total output. This  gives us the average variable cost, the average fixed cost and the average total cost. 
THE AVERAGE FIXED COSTS (AFC)
The AFC is found by dividing the total fixed cost by the total output, that is:- 
AFC = (Total fixed costs)/(Output)=TFC/TP. 
The numerator (FC) is constant while the denominator (TP) is not constant. When the total output is increasing, the AFC, therefore, will continue falling. 
Consequently the AFC falls over its entire length as shown in the graph below: 
 (
FC CURVE
)
AFC 



		0 	Out put 

THE AVERAGE VARIABLE COSTS 
The relationship between the average variable cost and total output  is directly related to the three stages of production . In stage I, total output is increasing at increasing rate due to economies of scale. Both the VC and TP are increasing but TP is increasing at a faster rate than the VC. The result is that the AVC will be falling. 
In stage II, the TP is increasing but at a diminishing rate due to diseconomies of scale. Both the VC and TP are increasing but the variable costs are increasing at a faster rate than the TP. The result is that the AVC will begin to rise.  In stage III, the TP is falling due to negative returns to scale while variable costs are increasing sharply. The result is that the AVC rises sharply creating a U-shaped curve 
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THE AVERAGE TOTAL COST
The average total cost, (ATC) is found by dividing the total  cost by the total output. When output is small, the ATC will be high because fixed costs are spread over a small number of units of output. As output increases, the average total cost will be falling for two main reasons: 
1. Due to the falling average fixed costs. As output expands, each unit of output will carry a smaller element of fixed costs because fixed costs are constant. 
2. Due to increasing returns to the variable factors of production. When the total product is increasing at an increasing rate, that is, when the marginal product is increasing, the AVC will be falling. 
However, as production expands a point will be reached when the total product will start to increase at a diminishing rate. That is, a point where the marginal product will start to fall. When the total product begins to diminish, the ATC will start to rise due to an increase in the AVC. Since changes in total costs are caused by changes in the variable costs, the ATC is also U-shaped like the AVC. 
5.6 THE RELATIONSHIP BETWEEN THE MARGINAL COST (MC) AND THE AVERAGE TOTAL COST (ATC) 
Variations or changes in total cost arise from changes in variable costs. Since the marginal cost is a measurement of change in total cost, changes in marginal cost are, therefore, only influenced by changes in total variable cost. Consequently the marginal cost curve is also U-shaped like the ATC. On one graph the AFC, the AVC, and ATC and the MC would be as follows: 
 (
AVC
ATC
MC
AFC
output
Costs
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 The MC always cuts the AVC and the ATC at their lowest points 
5.7 THE ATC AND THE OPTIMUM OUTPUT 
The optimum output of the firm is the size or output at which the long run ATC is at a minimum. In the long run all factors or production can be varied in quantity in order to reach the minimum level of the long run ATC. The short run and the long run ATC curves are illustrated below: 

		SHORT RUN AND LONG RUN AVERAGE COSTS 	

 (
SR AC 1
SR AC2
SR AC3
LRAC
LRMC
QUANTITY
COSTS
Optimum quantity
Qo
Economies  
Dise Economies  
)

In most industries, as a firm grows in size, unit costs are reduced due to economies of scale that lead to increasing returns to scale. Eventually the scope for gaining economies of scale will diminish and diseconomies of scale will start. Diseconomies of scale mainly arise from inefficiencies of running a very large business. When diseconomies outweigh economies of scale the long run ATC will begin to rise. The firm will achieve the optimum or best size when the long run ATC is at its minimum or at its lowest point, that is, at a point where the long run and short run period vary from industry to industry. In small-scale industries the short run period may take a number of months while in huge complex industries it may take some years. 
	5.7.1 Finding the optimum output by algebra method 	
Let us suppose that a short-term cost function is given as: 
TC = 200 + 5Q + 2Q2
The level of output is optimized at the level of production  where MC = AC as shown in the figure below: 

 (
MC
AC
q
MC/A
qty
)

At optimum level of output, AC = MC.  If  
TC = 200 + 5Q + 2Q2
AC = 200 + 5Q + 2Q2
              Q 

= 200 + 5 + 2Q 
     Q 

MC = dTC = 5 + 4Q 
          dQ 

By equating AC and MC equation and solving  for Q we get the optimum level of output . That is: 

200 + 5 + 2Q = 5 + 4Q 
  Q 

200 + 5 -5 = 4Q – 2Q 
 Q 

200 = 2Q 
  Q 

200 = 2Q x Q 

200 = 2Q2

200 = 2 Q2   2       2 

100 = Q2

[image: ]2 

10 = Q 

The optimum output = 10 

5.8 SHORT-RUN  LINEAR COST FUNCTIONS 

A linear cost function takes the form: 

TC = a + bQ 

Where TC = total cost 

Q = quantity produced 
A = TFC 
B = change in TVC due to change in Q 

AC = TC = a + bQ = a + b 
         Q         Q          b 

MC = dTC = b 
          dQ 

Since b is constant, the MC remains constant throughout in case of a linear cost function 

Example 

Suppose TC = 60 + 10Q 
Work out TC, TFC, TVC, MC and AC for output ranging from 1 to 10. 

	Q 
	TFC = 60 
	TVC = 10Q 
	TC = 60 + 10Q 
	MC = b = 10 
	AC = 60/Q + 10 

	1 
	60 
	10 
	70 
	
	70 

	2 
	// 
	20 
	80 
	10 
	40 

	3 
	// 
	30 
	90 
	10 
	30 

	4 
	// 
	40 
	100 
	10 
	25 

	5 
	60 
	50 
	110 
	10 
	22 

	6 
	// 
	60 
	120 
	10 
	20 

	7 
	// 
	70 
	130 
	10 
	18.0 

	8 
	// 
	80 
	140 
	10 
	17.5 

	9 
	// 
	90 
	150 
	10 
	16.0 

	10 
	// 
	100 
	160 
	10 
	16.0 

	
	
	
	
	
	



The MC and the AC curves can be sketched as shown in the figure below: 

 (
AC
MC
MC/
AC
QTY
)

The figure shows that for linear functions while MC remains constant, AC continues to decline as output increases. 
5.9 QUADRATIC COST FUNCTIONS 
A quadratic cost function is of the form: 
TC = a + bQ + Q2
Where a and b are constants and TC and Q are total cost and total output respectively. 
AC and MC can be obtained as follows: 
AC =  TC = a + bQ + Q2
	           Q 		Q 
     = a + b + Q 
        Q 

TC = a + bQ + Q2 

MC = b + 2Q 

Example  

Suppose TC = 50 + 5Q + Q2

AC = 50 + 5Q + Q2
		  Q 

= 50 + 5 + Q 
    Q 

MC = dTC = 5 + 2Q 
            dQ 

The cost curves that emerge from cost functions are graphed in the figure below: 


 (
COSTS
FC= 50
TVC= 5Q+Q
2
TC+50+5Q+Q
2
)
		QTY 

The figure shows that while fixed costs remain constant at 50, TVC is increasing at an increasing rate. The rising TVC sets the trend in the total (TC). 

The behaviour AC, MC and AVC in a quadratic cost function are shown in the figure below: 


 (
AC
AVC
MC
COS 
QTY
)

The figure shows  the behaviour of  AC, MC and AVC in a quadratic cost function. The MC and AVC are rising at constant rates while AC declines and then rises. 


5.10 CUBIC COST FUNCTION 
A cubic cost function of is of  the form  
TC = a + bQ – CQ2 + Q3

Where  a, b and c are constraints . From the total cost function AC and MC can be derived as follows: 

AC = TC = a + bQ – CQ2 + Q3
          Q               Q 


= a + b – CQ + Q2
   Q 

MC = dTC = b – 2CQ + 3Q2           dQ 

EXAMPLE 

Suppose the cost function is estimated as: 

TC = 10 + 6Q – 0.9Q2 + 0.05Q3 

FC = 10 

TVC = 6Q – 0.9Q2 + 0.05Q3 

AFC = TFC = 10
             Q       Q 

AVC = TVC = 6Q – 0.9Q2 + 0.05Q3
	              Q 	        Q 

= 6 – 0.9Q + 0.05Q2

The critical value of Q, in respect of AVC, is one that minimizes AVC. The AVC will be minimum when its decreasing rate of change equals zero. This can be accomplished by differentiating the AVC function and setting it equal to zero. 

Critical value of Q = 2AVC = 0.9 + 0.10Q = 0 
			       2Q 

                           0.10Q = 09 

                           Q = 9 

5.11 IMPORTANT FEATURES OF COST CURVES 
1. The marginal cost always cuts the ATC and the AVC at their lowest point. 
2. As output increases, the marginal cost the AVC, and the ATC begins to fall, reach a minimum and then begin to rise. The MC, the ATC and the AVC are therefore U-shaped. 
3. The AFC falls over its entire length as output increases and it is the only unit cost, which is Ushaped. 
4. When the MC is below the ATC and the AVC, the AVC and the ATC are falling due to increasing returns to scale but when it crosses them they will start to rise due to diminishing returns to scale. 
5. The marginal cost is equal to the ATC and the AVC when the ATC and the AVC are at their lowest point. 
6. When the output is zero, the total cost is only equal to fixed cost. 
7. The marginal cost is a measurement of change in total and is far much smaller than the ATC. 

5.12 BREAKEVEN ANALYSIS 
It is a tool of analysis that can be used  to identify the level of output or level of  sales volume at which the firm breaks even. That is , appoint where sales revenue is just sufficient to cover both fixed and variable costs only. Graphically the breakeven point is shown in the graph below:- 
		COSTS/REVENUE 
 (
BREAK EVEN SALES
TR
TC
LOSS
PROFI
T
)
		0 	M 
OUTPUT 

The graph shows that at output level M the firm reaches the breakeven point where total revenue is equal to total cost. If the firm produces beyond OM it makes profit but if it produces below output OM, It makes losses. The breakeven point in this case is one. In the real world, 
It is possible for a company to experience more than one breakeven point as shown in the diagram below: 

 (
profit
loss
profit
TC
TR
OUTPUT
COSTS/REVENUE
0
SM
SL
QM
)
		QL 
The figure shows a situation where the company experiences two break even points at QL and QM. Between outputs QL and QM the company is making different levels of profit. Below WL and above QM the company makes losses because total cost is greater than total revenue. 
It is possible that the TR and TC functions are both non linear as shown in the figure below, 

 (
loss
profit
loss
TC
TR
Costs/revenue
0
Output
QL
QM
)
The figure shows two break even points QL and QM  

5.12. 1 The Contribution Margin 

The term contribution margin (CM) is defined as the amount that remains from sales revenue after variable costs have been deducted. That is : 

CM = TOTAL SALES – TOTAL VAIRABLE COSTS (TVC) 

Contribution Margin can also be calculated by using the unit price: 

Unit CM = Unit price – Average Variable Cost (AVC) 

Example 

Suppose company X provides the following information:- 

Sales ……………………..K 25,000 
Variable costs……………K 20,000 
Fixed Costs …………….K 35,000 

Calculate the CM for  the company . 

SOLUTION 

CM  =  sales – VC 
        =  K25,000 – K 20,000         =K5,000. 

	
Example 2 

Suppose  sales  =  K70,000. 
	    VC     =   K 30,000.  	     FC     = K35,000 Calculate the CM. 

SOLUTION 

CM  = Sales – VC 
        =K 70,000 – K 30,000. 
       = K40,000. 

			
EXERCISE  

Suppose :    Sales = K 87,500 
		           VC   = K52500 
	            FC   = K35,000 Calculate the CM for  the company. 

SOLUTION. 
	
		         CM   =  Sales – VC 
		                   =  K875,000 – K 52, 500 
			     =  K 35,000 
	
	5.12.2 THE CONTRIBUTION MARGIN RATIO  		` 	
	
This is the percentage of total contribution margin to total sales or percentage of unit contribution to unit price.  The formula to calculate  the total contribution margin ratio is: 

TCM ratio  = Total Sales(TS) – Total Variable Cost (TVC) 

                                        Total Sales 
	

		       = TS - TVC 	

			 TS 

The formula to calculate unit contribution margin ratiois  

Unit CM  ratio = unit price – average variable cost (AVC) 

			                    Unit price 	

Whether we use the total sales formula or unit price formula the answer will be the same as illustrated in the example below: 

Example 

Suppose  : TR  = K100,000  
                    unit price = K 250.                      TV = K60,000                     AVC = K150. 

Calculate the total CM ratio and unit CM ratio. 

SOLUTION 


	     TOTAL  CONTRIBUTION RATIO 
	  UNIT CONTRIBUTION RATIO 

	
Total CM ratio =  Total sales - TVC 
                           =   Total sales 

                          =    100,000 – 60,000 

                                        100,000 

                           =     40,000 
                                  100,000 

                            =   0.40 


	Unit price = 250 

Unit CM ratio  = Unit price – AVC 
                                   Unit price  
=    250 - 150 
                                        250 

                            =      100 

                                     250  
                             =     0.40 



5.12.3 FORMULAS TO CALCULATE THE BEP 

The break even point can be calculated in units or in sales value. 


THE BEP IN UNITS

The formula to calculate the BEP in units is : 

BEP (in units)  = Total Fixed Cost (TFC)  
CM per unit 
			=             TFC 
                               Unit price  - AVC 

          EXAMPLE 1 


Suppose:                   FC = K35, 000. 
		            Unit selling price =  K250 
			Unit average cost =  K150. 
TVC                     =  K60,000 
                          Total sales          =  K100,000   

Calculate the BEP in units. 

Solution 

P.E.P (in units) =       FC
			    CM per unit 
		
			  =             T FC  
			Unit price – unit variable cost 

			  = k 35,000
			     K250 – k150 

			 = K35, 000	
			    K100 
			 =  350 units

It is important to note that: 
	
		Fixed costs   ÷ (Total sales  - TVC) 

Gives a wrong answer: 

		K 35,000
   K100,000 – K 60,000 

		K 35,000
		K40,000 

		0.875 units. 

Tot get the correct answer we have to use the contribution per unit.  

EXAMPLE  

Suppose:  FC = K 200,000 
Price per unit = K 3,000 
Variable cost per unit = 1,000 

	B.E.P (in units) =           FC 	
			       CM per unit 

			=                FC  
		                   Unit price – AVC 
			
                           =    K200,000
			  K3,000 – K 1,000 

		             = K200,000	= 100 Units 
			   K 2,000 

THE BREAKEVEN POINT IN SALES VALUE
The formula to calculate the BEP in sales value is: 
			BEP (in sales value) =      TFC 

                                                                 CM ratio 
It does not matter whether we use the total contribution margin ratio or unit contribution margin ratio. The answer will be the same. That is: 


BEP( in value) = TFC x total sales          =  TFC x unit price                            Total sales – TVC            unit price – AVC 

EXAMPLE 1 

Suppose: 

TFC      =   K 35,000 
Total sales       = K100,000 
TVC                    =  K60,000 
Unit price         =   K250 
AVC                    =  150 

Find the breakeven point in value. 

Solution 
B.E.P ( in sales value )   = FC ÷ CM ratio 

				=  FC x sales	OR     FC x unit price
				  Sales – TVC  	unit price – unit VC  

			         =  k 35,000 x k 100,000   OR  K35,000 x  K250
				K 100,000 – k 60,000             K250 – K 150 

			         =   K 3,500,000,000	OR   K8,750,000
				      K40,000 		           K100 
		
			         =   K 87,500                        OR        K87,500


THE MARGIN OF SAFETY 
The margin of safety (MS) is defined as the excess of budgeted or actual sales over the break even volume sales. It states the amount by which sales can drop before losses begin to be incurred. The formula for its calculation is: 

MS = Total Sales – BEP 

Example

If actual sales are K250, 000 and the break even sales are K200, 000, the; 

MS = 250, 000 – 200, 000 
= 50, 000

The margin of safety can be expressed as a percentage of sales i.e.  

MS (in percentage) = 50, 000 x 100 = 20% 
			           250, 000 


The formula to calculate the MS is: 

	MS = Pr x S	where Pr = total profit 
	           5 – V 		S = total sales 
				V = total VC 
Example

Suppose TR = 15, 000 
		   TVC = 3, 000 
    Total profit = 4, 000 Calculate the MS and the BEP. 

MS = Pr x S
           S – V 

= 4, 000 x 15, 000
   15, 000 – 3, 000 

= 5, 000

BEP = Sales – MS 
        = 15, 000 – 5, 000 
= 10, 000


ASUMPTIONS OF BREAK-EVEN ANALYSIS 
1) The  total cost can be separated into fixed and variable costs. 
2) Total Fixed Cost remains constant as output increases. 
3) The variable cost per unit is constant 
4) The selling price per unit is constant 
5) The Firm manufactures only one product or if there are multiple products, the sales mix does not change 

EXERCISE  

Suppose  :  FC  = K200 

		     TVC = 250 
		Total sales = K750 


Find the B.E.P ( In value )  


EXERCISE 

Three firm produces three products X, Y and Z .  The selling price is K10,000 per unit for all the three products..  The fixed costs for the three products respectively are K1,000,000, K2,000,000 and K3,000,000, while the variable costs per unit are K8,000, K5,000 and K4,000 respectively.  Determine the Break-even Point in units for each product. Which product has a lower BEP.  





UNIT 6   MARKET STRUCTURES 
6.1 Introduction.
The purpose of this unit is to equip trainees with skills and knowledge about market structures. This unit discusses four market structures: perfect competition, monopoly, monopolistic competition and oligopoly. It looks at how prices and output are determined in these market structures. The unit also examines how companies operate in these market structures both in the short run and long run.   
[image: ]

6.2 Learning outcomes. 
Upon completion of this unit you should be able to: 

· Understand the different market structures. 
· Explain how prices are determined in different market structures. 
· Understand the short run and long run equilibrium position for different market structures. 
· Know similarities  and differences among the market structures. 
[image: ]

Terminology. 
· Perfect competition: a market structure where there are many buyers and sellers . 
· Abnormal profit: economic profit earned when total revenue is greater than total cost.  
· Normal profit : economic profit earned when total cost is equal to total revenue. 
· Profit maximization output: a level of output where marginal revenue is equal to marginal cost. 
· Monopoly: a market structure where there is only one producer or supplier of a product. 
· Monopoly power : the company’s  ability to determine price or output in a market. 
· Price discrimination: the practice  of selling a product at different prices to different buyers. 
· Monopolistic competition: a market structure where there is a number of companies whose products are differentiated through packaging and other promotional activities. 
· Oligopoly : a market structure where there are few large companies which can 
enter into an agreement to operate like a company under monopoly. 
· Kinked demand curve: a demand curve under oligopoly which is both elastic and inelastic. 
· Cartel: a group of companies that have come together to adopt a uniform pricing policy under oligopoly.      
· Shutdown position: This occurs at a level of output  where the average revenue is equal to the average variable cost ( AR = AVC ). 

		There are four types of market structures namely: 
· perfect  Competition 
· Monopoly 
· Monopolistic Competition and  
· Oligopoly 

6.3 PERFECT COMPETITION 

6.3.1 FEATURES OR ASSUMPTIONS OF PERFECT COMPETION 
1. Large number of buyers and sellers and no individual firm can influence the price  
2. Homogenous or identical product 
3. Free entry and exit. There  is no barrier to entry or exit from the industry 
4. Absence of government intervention in the form of tariffs or subsidies 
5. Perfect mobility of factors of production. Factors of production are free to move from one firm to another 
6. Perfect knowledge. It is essential that all sellers and buyers have complete knowledge of the conditions of the market 
7. Absence of transport costs. In a perfectly competitive market it is assumed that there are no transport costs 

Given these conditions there can only be a single market price which can not be influenced by the activities of a single buyer or seller. Since each unit is sold at the same price, then price, average revenue, and marginal revenue are the same under perfect competition. 
[image: ]
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Plotting columns 1 and 2 gives a demand curve while plotting columns 2 and 4 gives an average revenue curve. Since the quantity column is the same and the figures in column 1 and 4 are the same two graphs are the same and they are represented by one horizontal line as shown below: 


 (
AR = DC
Price
)
		    Output 
Under perfect competition, therefore, price, AR = MR = DC 
6.3.2  HOW PRICES ARE DETERMINED UNDER PERFECT COMPETITION 
Under conditions of perfect competition a firm supplies a small fraction of the total product on the market and it does not have any influence on the market price. The market forces of supply and demand determine the market price and once this market price has been determined, individual sellers just adopt it. The individual firm under perfect competition, therefore, is a price  

	6.3.3 	SHORT-RUN EQUILIBRIUM POSITION FOR THE INDIVIDUAL FIRM       
(PROFITABILITY ANALYSIS IN THE SHORT- RUN) 
In the short-run a perfect competitor can earn abnormal profits and produce output at a level where profit is maximized. That is at a level of output where marginal revenue is equal to Marginal cost. 

To determine the profit maximizing output and the profit maximizing price. we follow the following steps: 
1. Draw the ATC, MC, AR and MR curves in this order on one figure  as shown below: 

 (
mc =MR
mc
ATC
P = AR = MR = DC
)
		    Industry Output 

2. Locate the profit maximizing point on the graph where the MC curve and the MR curve intersect each other. 
3. Draw a vertical line that passes through the profit maximizing point. The vertical line must touch the average revenue curve for profit maximizing price and it must also touch the X-axis for the profit maximizing output. 
4. Along the vertical line identify two points and label them as X, Y, Point X – where the vertical line touches the average revenue curve 
Point Y – where the vertical line cuts the ATC
5. At points X and Y draw horizontal lines to the Y-axis. This will give two boxes. The box on top representing the total profit while the box below representing the total cost. 
The graph given below, therefore, represents the short-run equilibrium position for an individual firm under perfect competition. 
 (
mc
ATC
mc = MR       
Total profit
Profit maximizing output
Total cost
O
X
Y
Z
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)
Optimum output 

The optimum or best level of output is that level of output which is produced at the lowest level of the average total cost. It is best because operational costs are at the lowest  level . Any unutilized capacity on the left side of the optimum output is called excess or idle capacity. It will be noted that a perfect competitor maximizes profit beyond the optimum point which means that the company fully utilizes the available resources. In this regard a perfect competitor is said to be efficient. 

6.3.5 	THE LONG-RUN EQUILIBRIUM POSITION UNDER PERFECT      COMPETITION 
Although the firm is in equilibrium in the short-run, the industry is not in equilibrium. When existing firms are earning abnormal profits, there will be forces at work that will tend to change the size of the industry. 

One of the conditions of perfect competition is freedom of entry. Abnormal profits cannot persist in the long run because other firms will be attracted to enter the industry. As new firms come in, total supply will increase and this will bring down the market price. 

The market price will fall until the abnormal profits disappear. For the individual firm, abnormal profits will continue to fall until the long run equilibrium position is established and this is where the price, the mc and the ATC are equal as shown in the diagram below: 


 (
MC         ATC
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)
Price Po is the equilibrium price while Qo is the long run equilibrium quantity. 

In the long run the profits maximized are only normal profits due to competition. Individual firms will operate at a level where the average revenue is equal to the average total cost. There are no incentives for firms to enter or leave the industry so that both the firm and the industry are in equilibrium position. 

6.3.6 ADVANTAGES OF PERFECT COMPETITION 
1. There is no excess capacity. Because companies try to fully utilize the available production capacity 
2. The existence of the industry is guaranteed. Free entry and exit ensures that the industry will always be there 
3. Resources are used efficiently. When the long-run equilibrium output is reached, the average total cost will be at its minimum which indicates that the factors of production are being combined in the most efficient manner 
4. In the long-run prices are reduced to the minimum, which maximizes the satisfaction of the community as a whole. 

 6.3.7 DISADVANTAGES OF PERFECT COMPETITON 
To society there are no disadvantages of perfect competition. It is the best situation under free enterprise system. To the individual firm the main disadvantage is stiff competition which leads to normal profits in the long-run. 

6.4 MONOPOLY 
Monopoly refers to a situation where there is one supplier of a product or situation where companies selling an identical product agree to charge a uniform price. 

A pure monopoly exists where there is only one supplier A natural monopoly exists where there is room for only one firm to exploit a natural resource. In such situations, the minimum scale require huge investments and this becomes a barrier for other companies to enter the industry. The existing company which is enjoying economies of such becomes the sole supplier. 

FEATURES OF MONOPOLY 
1. There is a single producer or seller of the product 
2. There is no close substitutes for the product 
3. There is no freedom to enter as there exists strong barriers to entry 
4. The monopolist has monopolistic power to determine the price and quantity to produce 
5. Since the monopolist is the sole supplier of a commodity the demand curve for his produce is the market demand curve which slopes downwards from left to right 
6. The monopolist’s average revenue curve corresponds to its demand curve and slopes downwards from left to right 
7. Since price is not constant under monopoly, the marginal revenue is not equal to the AR. The MR is below the AR but it also slopes downwards from left to the right as shown on the graph below:

 (
MR
)		Costs/Revenue 




		            AR = D curve 


		   0                               Quantity  


8. Like under perfect competition, cost curves of a monopolist are U-shaped because of the law of diminishing returns, and the mc crosses the ATC at its lowest point 
9. The monopolist like a perfect competitor maximizes profit at an output where MR = MC. 

6.4.1 PRICE DETERMINATION UNDER MONOPOLY 
A monopolist enjoys monopoly power, that is, he has the ability to influence the market price by influencing the total quantity offered for sale. Unlike a firm under perfect competition, a monopolist has the power to determine either the price at which he will sell his product or the quantity he wants to sell. 

However, a monopolist cannot determine both price and quantity at the same time BECAUSE OF THE 
NATURE OF THE DEMAND CURVE HE FACES. Since the monopolist is the industry he faces a normal demand curve, that is, a demand curve which slopes downward from left to right. On a demand curve which has a negative slope, to each price there is only one corresponding output, and to each output there is only one corresponding price as shown in the diagram below: 








if price is p1 quantity is q1, if quantity is q2 price is p2
The monopolist cannot decide price and quantity at the same time. The demand curve provides the automatic response. For example if he decides price the demand curve will decide the output to be sold. If he wishes to market a given quantity, say Q2 the price will be automatically decided by the demand curve, i.e. P2. 


CONDITIONS THAT CAN LEAD TO THE FORMATION OF MONOPOLY 
1. Concentration of raw materials in one area 
2. The required minimum scale of production maybe too huge and costly for new entrants  
3. Effective advertising by existing companies 
4. Legal barriers such as public franchise, and government licensing, and patents 
5. Government tariffs  and subsidies 
6. Agreements between firms to restrict competition 

6.4.2  SHORT-RUN AND LONG-RUN EQUILIBRIUM POSITION UNDER MONOPOLY 
A monopolist is in equilibrium when he produces a level of output that maximizes profit. That is, at a level of output where marginal revenue is equal to marginal cost. Steps to determine the profit maximizing output and price are   the similar to those under perfect completion. The only difference is in the position of the AR and MR.  In perfect completion the AR and MR are represented by one horizontal line while under monopoly they have a negative slope and they are not the same  as follows: Since in monopoly there is no competition, the company enjoys abnormal profits both in the short-run and long-run. The diagram given below, therefore, represents both the short-run and long-run equilibrium position for a company under monopoly. 
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The optimum or best level of output is that level of output which is produced at the lowest level of the average total cost. It is best because operational costs are at the lowest point. It will be noted that a monopolist maximizes his profit before reaching the lowest point of the average total cost. The gap between output, Z and Qo represents unutilized capacity which is called excess or idle capacity. The existence of excess capacity means that resources are underutilized. Although the company has a big capacity it produces little and charges high prices, in this regard a monopolist is said to be exploitative. In reality it is not always possible for a monopolist to earn supernormal profits favourable, the monopolist may incur short-term losses as shown on the diagram below:- 
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Though the monopolist is a price maker due to weak demand and high costs he suffers a loss equal to PABC. If the losses persist over a longer period, the monopolist would prefer to close down. 

6.4.3 PRICE DISCRIMINATION 
Price discrimination is the practice of selling goods or services at different prices to different buyers even though sales costs are the same. Buyers maybe discriminated on the basis of income, age or geographical location. 

NECESSARY CONDITIONS FOR PRICE DISCRIMINATION 
1. Monopoly power. The seller must have some price setting power 
2. Where there are no close substitutes 
3. Where market segmentation is possible 
4. Where elasticity of demand varies from one segment of the market to the other 
5. Where there is no possibility of resale or arbitrage 
6. Where price differences maybe so small that consumers do not mind them 
7. Where services are personal. For example doctors charge high fees to rich patients and lower fees to poor people 
8. Markets separated by distance. A company may sell its product at higher price in the home market where there is no competition. But at lower price in a foreign market where there is competition 
9. Legal sanction. Price discrimination may be sanctioned by law. For example, a company supplying electricity may charge a lower price to industrial users and a higher price to domestic users 
10. Price discrimination maybe possible due to ignorance on the part of consumers 
BENEFITS OF PRICE DISCRIMINATION 
1. It helps certain weaker sections of the community to get goods at cheaper prices 
2. It helps in reducing inequalities in personal incomes 
3. It allows companies to enjoy economies of scale 
4. It allows companies to increase sales volume and earn more profits 

6.4.4 ADVANTAGES OF MONOPOLY 
1. A company under monopoly can enjoy economies of scale 
2. A monopolist can withstand losses during a recession by cutting down on output and charging high prices 
3. A monopolist can withstand foreign competition through price discrimination 
4. A monopolist can easily expand its market through price discrimination 
5. Through increased output, overhead costs spread over a larger number of units produced which lowers production costs 
6. Prices and output levels are stable under monopoly. 
7. Monopolies usually are big and they can conduct research and development. 

6.4.5 DISADVANTAGES OF MONOPOLIES 
1. Exploitation of consumers. The company can restrict output and charge a high price 
2. Excess capacity. A monopolist maximizes profit at a level of output which is below the optimum level. In other words the company does not utilize the full capacity of its plant 
3. Higher cost of production. A monopoly firm may keep on using old and absolute techniques of production since there is no competition 
4. The monopoly firm may exploit workers because they have no where else to go 
5. Adoption of unfair practices. Firms in one industry ma come together to form a cartel with a view of exploiting the consumers 
6. Corruption. Big monopoly firms can engage in corrupt practices by bribing government officers in order to win special favours 
7. The industry may not be guaranteed. The collapse of one company may lead to the collapse of the industry 

6.4.6 CONTROL MEASURES OVER MONOPOLY 
1. The government may prohibit the existence or creation of monopolies  
2. Nationalization of private monopolies 
3. Setting up state owned companies that compete with private monopolies 
4. Price controls. If the monopolist is forced to sell his output at a price fixed by the government, he will be unable to utilize his monopoly power of price control. In this situation the monopolist will be forced to extend production beyond the point where he maximizes profit 
5. Publicity. Monopolists are happiest when least is known about their affairs. A measure of publicity for their affairs may reduce some of their undesirable activities 
6. The government may introduce laws that prohibit or restrict monopolistic practices such as charging uniform prices. 

6.4.7 DIFFERENCES BETWEEN PERFECT COMPETITION AND MONOPOLY 

Differences between perfect competition and monopoly are summarized in the table below: - 

	No. 
	MONOPOLY 
	PERFECT COMPETITION 

	1 
	There is one producer or supplier for a product 
	There are many producers or sellers of one product 

	2 
	There is restricted entry 
	There is free entry and exit 

	3 
	The price is determined by the producer 
	The price is determined by the interaction of he market forces of supply and demand 

	4 
	The average revenue and the marginal revenue have a negative slope and are not equal 
	The average revenue, and the marginal revenue are equal and are represented by one horizontal lien i.e. they are perfectly elastic 

	5 
	The company can earn abnormal profits both in the short-run and longrun 
	The company can only earn abnormal profits in the short-run. In the long-run only normal profits are earned due to competition 

	6 
	If the company collapses, the industry can disappear 
	The collapse of one company cannot lead to the collapse of the industry due to free entry 



6.5 MONOPOLISTIC COMPETITION 
Monopolistic competition refers to a market where there is a large number of firms whose products are close but not perfect substitutes because of product differentiation. Monopolistic competition as the name implies, has features of both perfect competition and monopoly and is characterized by the presence of branded names. A brand is a name, which is protected by the law like Fanta or Toyota. Monopolistic competition markets consist of product groups, e.g. cigarettes and within each product group there are brands e.g. Peter Stuyvesant, Consulate, Rothmans, etc. Each producer sells a product, which is slightly different from his competitors’ products and will attempt to emphasize these differences, which may be real or artificial. When no real differences exist, the producer will attempt to create them by appropriate packaging and advertising. This process of creating differences is known as product differentiation. 

The essential point to remember is that each firm has a monopoly power over its own brand because nobody can produce it without authority or licence. However, all the brands in the product group are in competition. 

6.5.1 FEATURES OF MONOPOLISTIC COMPETITION 
1) It has a wide range of brands referred to as the product groups 
2) It has a high level of advertising costs 
3) It has a long run tendency for abnormal profits to be pushed to zero 
4) Excess or unutilized capacity in the industry is a common feature because like a monopolist the equilibrium output is less than the optimum output 
5) Price wars are common. Price wars are intended to remove competition from the market by dropping the price below the break-even point. Under such conditions, uncompetitive firms will close down and this reduces or eliminates competition. 
6) All firms produce similar yet not substitutable products 
7) All firms are able to enter the industry if the profits are attractive 
8) All firms have some market power, which means none are price takers 
9) It is an industry where there is easy entry and exit and as a result there will be long-term abnormal profits, and in this way resemble price takers in perfect competition 
10) It has both elements of monopoly and competition 
11) The seller maximizes profit by selecting the output at which marginal revenues equals marginal cost and charges as much as possible 
12) Companies do not produce goods at minimum cost 
13) Each company produces a unique differentiated product. The uniqueness of the product means that the individual firm faces a demand curve which has a negative slope. More substitutes means the demand curve will be flatter. Four substitutes means a steeper or less elastic demand curve. 

6.5.2 PRICE DETERMINATION UNDER MONOPOLISTIC COMPETITION 
Since the products are not homogenous it means that each firm has monopoly power over its range of products. That is, like a monopolist each company can influence the price by controlling the quantity supplied. Consequently each company faces a normal demand curve, which has a negative slope. Prices are therefore determined just like under monopoly. 

6.5.3 SHORT TERM EQUILIBRIUM POSITION UNDER MONOPOLISTIC COMPETITION 
Monopolistic competition has features of both monopoly and perfect competition. In the short run, a company under monopolistic competition operates like a monopolist. It makes abnormal profits and the short-term equilibrium position will the same as under monopoly. The equilibrium price and output are all achieved at a point where profits are maximized, i.e. where MC = MR as shown in the graph below: 
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At output Q1, profits are maximized where the MC = MR. Output Q1 is the equilibrium output while P1 is the equilibrium price. The ATC is BC while abnormal profits per unit are AB. Total abnormal profit are equal to AB x BD or the shaded area. 

6.5.4 LONG-RUN EQUILIBRIUM POSITION 
Unlike a monopolist, the firm under monopolistic competition cannot protect its market and profits. Excess profits will attract new entrants and this reduces the firm’s market share and competing the profits away. Entry to the industry will continue until all monopoly or abnormal profits have been eliminated and only normal profits are made as shown in the diagram below: 

		Costs/Re	
 (
mc                  ATC
venue
P
1
1
2
3
4
5
M
R
AR
)Numbers 1 – 5 show a simple sequence of combining revenue and cost curves 
		   0                    Q1        Output 

When new firms enter the industry, supply will increase and force the prices to go down. On the graph this is represented by the shifting of the average revenue curve to the left. As long as supply increases, the average revenue will continue to shift downwards to the left until it is tangent to the ATC where the average total cost is equal to average revenue. Under this situation the firm can only earn normal profit with equilibrium output Q1 and equilibrium price P1. 

6.5.5 SIMILARITIES BETWEEN MONOPOLY AND MONOPOLISTIC COMPETITION 
Since a company under monopolistic competition has monopoly power over its brands, there are several features, which are common in both market structures. Similarities, between monopoly and monopolistic competition include the following: - 

1) Cost curves are U shaped 
2) The average revenue curve corresponds to its demand curve and it slopes downwards from left to right 
3) The marginal revenue is below the average curve and it also slopes downwards from left to right 
4) Both in monopoly and monopolistic competition the point of equilibrium is at the equality of MC and MR 
5) In both cases, the equilibrium output is less than the optimum output 
6) Both in monopoly and monopolistic competition the firm is able to take pricing and output decisions 

6.5.6 DIFFERENCES BETWEEN MONOPOLY AND MONOPOLISTIC COMPETITION 

Differences between monopoly and monopolistic competition are summarized in the table below: 

	No. 
	MONOPOLY 
	MONOPOLISTIC COMPETITION 

	1 
	There is restricted entry 
	There is free entry 

	2 
	The product produced is homogenous  or similar 
	A differentiated product group is produced 

	3 
	The company earns abnormal profits both in the short-run and long-run 
	The company earns abnormal profits only in the short-run. In the long-run it earns normal profits due to competition 

	4 
	There is only one supplier or producer 
	There are many producers or suppliers 

	5 
	The demand of the product is inelastic 
	The demand of the produce is elastic 

	6 
	The company can practice price 
discrimination 
	A company cannot practice price discrimination due to competition 

	7 
	There is no competition 
	Firms compete on product, quality, price and marketing 

	8 
	The company is the industry 
	Many firms make an industry 



6.5.7 	SIMILARITIES BETWEEN PERFECT COMPETITION AND MONOPOLISTIC COMPETITION
1) In both markets there is free entry and exit 
2) In both markets companies can only earn abnormal profits in the short-run. In the long-run they earn normal profits only 
3) They have the same cost structures, that is, in both markets cost curves are U shaped due to the law of diminishing returns 
4) Companies can compete on price 
5) There are no barriers to entry 
6) The collapse of one company can not lead to the collapse of the industry 

DISADVANTAGES OF MONOPOLISTIC COMPETITION 
1. Inefficiency. The firm operates at a higher average cost 
2. Excess capacity. The company does not fully utilize the existing capacity. It does not produce at the bottom of its long-run average cost 
3. Firms spend large amounts of money on advertising which raises the average cost curve 
4. Heavy advertising cause consumers to perceive differenced that do not really exist 

6.6 OLIGOPOLY 
An oligopoly is a market form in which a market or industry is dominated by a small number of large companies. Because there are few participants, each company is aware of the actions of the others. The decision of one firm influences and are influenced by the decisions of other firms. Strategic planning by oligopolists always involves taking into account the likely response of the other market participants. Companies in oligopoly therefore will try to maintain current prices since price changes in either direction are non beneficial. 

	6.6.1 	FEATURES OF OLIGOPOLY 
1) The market structure is dominated by a few large firms. Each firm has a big market share 2)Like under monopoly there are no barriers to entry 
3) Firms in this market structure are capable of earning abnormal profits in the long-run just like under monopoly 
4) Prices are sticky or rigid in the sense that they are unlikely to change very often 
5) Firms tend to know more about each other and each firm’s actions will be influenced by other firms’ expectations 
6) There is a considerable amount of non price competition 
7) Firms may engage in open or tacit collusion 
8) There is a lot of interdependence among the companies 
9) Monopoly power. Firms can collude or enter into agreements to operate like a monopoly 10)Companies face a demand curve which is both elastic and inelastic 

There are three models of oligopoly namely: 
(1) The kinked demand curve model 
(2) The cartel arrangement model 
(3) The price leadership model 

6.6.2 THE KINKED DEMAND CURVE MODEL 
This model explains the price rigidity that exists in this market structure. According to this model, companies in this market structure face a demand curve which is both elastic and inelastic as shown on the graph below: 


		Elastic due to available substitutes 
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The demand curve facing the oligopolist is ABC and it has a kink at point B. The curve AB is elastic due to availability of substitutes. A small change in price leads to a big change in quantity demanded because the products sold have very close substitutes. If a firm increases the price form P0 to P1 the company will lose a large portion of its market share. Sales will drop from Q0 to Q1. 

The curve BC is inelastic mainly due to group monopoly. A big decrease in price from P0 to P2 leads to a very small increase in quantity demanded.  The other problem is that other firms will also cut prices to maintain their market shares. Price reductions may lead to a price war, which may be disastrous for all the firms under oligopoly. Firms under oligopoly, therefore, try by all means to avoid a price war. Price therefore tends to be rigid around the kink at point B, even if costs of production are going down or up. 

If costs are fluctuating but price remain constant then the marginal revenue must remain constant. That is the marginal revenue curve must be vertical and the quantity produced must also remain constant as shown on the graph above. 
The profit maximizing points D, E, F and G correspond to the same level of profit maximizing price (P0) and profit maximizing output (Q0). What it means is that any shift in the marginal cost curve between mc1 and mc4 leaves price and output unchanged. 
. 
CRITICISMS AGAINST THE KINKED DEMAND CURVE MODEL 
1. The model does not explain how the kink was established in the first place 
2. The kinked demand curve model suggests that under oligopoly companies do not collude to establish one pricing policy which is not true. 

6.6.3 THE CARTEL ARRANGEMENT MODEL 
To eliminate competition and avoid price wars, companies under oligopoly collude or firm cartels to adopt one pricing policy and where possible one output policy. 
Collusions can be open or tacit. Open collusion occur when firms agree to enter into a formal agreement in order  to maximize their joint profits and to reduce uncertainty. Firms may also adopt a uniform pricing policy without any formal agreement. This is known as tacit collusion. 

A cartel is an example of open collusion. In a cartel firms produce separately but they act as one company in determining output and price. A cartel has similar features of a monopoly and it earns abnormal profits both in short-run and long-run. The short-run and long-run position for a cartel is shown on the graph below: 
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A cartel maximizes profit at a level of output where marginal revenue is equal to marginal cost. Output Q1 is the profit maximizing output while price P1 is the profit maximizing price. A cartel therefore operates like a company under monopoly. The only difference is that under monopoly there is only one firm and one product while under a cartel there are few large firms that have formally come together to adopt a uniform pricing or output policy or both.  

6.6.4 PRICE LEADERSHIP MODEL 
One way of making necessary adjustments in oligopolistic market without fear or starting a price war and without collusion is by price leadership. With price leadership, the firm that is recognized as the price leader initiates a price change and then the other firms in the industry quickly follow. An orderly price change is then done. 
The price leader is usually the largest or the dominant firm in the industry. It would also be the low-cost firm in the industry. 
In this model the dominant firm sets the price that maximized its total profit, and allows all other firms in the industry to sell at that price. The follower firms behave as perfect competitors or price takers and the dominant firm acts as a monopolistic supplier. 


6.6.5 NON PRICE COMPETITION ACTIVITIES UNDER OLIGOPOLY 
Although firms in markets, which are oligopolistic, may not compete on price, such markets are highly competitive due to the existence of non-price competition, which include the following: 

1) high level of competitive advertising. Advertising is used to emphasize minor differences between products, a process known as product differentiation 
2) Free gifts 
3) Special price offers lasting for very short period 
4) Quality guarantees 
5) Sponsorship of social activities like sports 
6) Research and development 
7) After sales services such as repair works 
8) Location 



















UNIT 7:  INVESTMENT ANALYSIS (CAPITAL BUDGETING) 

7.1 Introduction.  

The purpose of this unit is to equip trainees with skills and knowledge about capital budgeting. The unit introduces three methods of evaluating project proposals: 

· The payback period. 
· The average rate of return 
· Discounted cash flow methods( net present value and internal rate of return) 
· It examines how each of these methods is used to evaluate project proposals.  

[image: ]

7.2 Learning outcomes. 
Upon completion of this unit you should be able to: 

· Calculate payback period, net present value, accounting rate of return and internal rate of return. 
· To evaluate and select project proposals 
[image: ]

Terminology. 
· Pay back period: a period required to fully recover the initial investment . 
· Net present value:  a discounted cash flow method which takes into account the value of money over time.  
· Accounting rate of return: a ratio which measures return on investment expressed in percentage form. 
Internal rate of return: a cost of capital or interest rate at which net present value is equal to zero. 

7.3 Investment Decisions 
Investment decisions are important to the Firm because they affect its wealth, influence its size, set the pace and direction of its growth and determine its business risks. Investment decisions involve the most efficient investment of the funds in long-term activities in anticipation of the expected flow of future benefits over a number of years.   Every firm, therefore, would like to undertake investment analysis which involves: 

1) The consideration of investment proposals. 
2) Estimation of cash flows for the proposals. 
3) Evaluation of cash flows in order to establish their profitability. 
4) Selection of projects based on some criterion. 

The most widely used methods of evaluating investment proposals are: 
1. Payback period method. 
2. Average Rate of Returns method. 
3. Discounted cash flow methods: 
a) Net present value method 
b) Internal Rate of Returns method 

7.4 THE PAYBACK PERIOD 

It is defined as the number of years required to recover the cash investment in a project.  If the annual cash inflows are the same over a number of years, the payback period is computed by dividing cash invested by the annual cash inflow. 

EXAMPLE 

A project requires a cash investment of K60,000 and yields an annual cash inflow of K12,000 for 7 years.  What is its payback period? 


SOLUTION 

	Payback period 
	  = 	Cash investment

			

	Constant cash inflow 

			  = 
	K60,000

			

	K12,000 

			  = 
	5 years 



The payback period measures the period it takes to recover the initial investments.  In this case it would take 5 years to recover the investment.  If it takes 5 years to recover initial investment, it means for the first 5 years what comes in is not profit but recovery of initial investment.  Profit will start coming in after 5 years.  If there are more than 1 project, you will select the project with the lowest payback period. 

	The formula: PBP   = 		Initial investment
    annual income only works if annual income is constant. If annual income is not constant, this formula can not work. Where annual cash inflows are not constant, the pay back period can be computed using the Declining End of Year Balances Method.  

EXAMPLE 

Calculate the payback period for a project which requires a cash investment of K100,000 and generates income K30,000, K50,000, K60,000 and K20,000 in its life of 4 years. 









SOLUTION 

Since annual income is not uniform, we have to use the Declining End of Year Balances Method. 

	YEAR   CASH FLOW 	END OF YEAR BALANCES 
0 ( 100,000)      		100,000    -     0 		= 	100,000 
1 30,000 			100,000    -     30,000  	=  	70,000 
2 50,000   			  70,000    -     50,000  	= 	20,000 
3 60,000 			  20,000    -    60,000  	=       - 40,000 
4 20,000 

The investment is fully recovered in the third year. However, out of  K 60, 000 earned in the third  year only K20,000  will go towards the recovery of the initial investment.  Assuming that the K60,000 was evenly earned in the third year, we can calculate the number of months in which the K20,000 was recovered as follows: 

	No. of months = 
	20,000  x   12 

			

	60,000 

			= 
	0.32  x  12 

			= 
	3.96 

			= 
	4 months 



The pay back period, therefore, is 2 years and 4 months. 

EXAMPLE 2 

Suppose the initial investment for a project is K150,000 and it generates the following income over a period of 6 years i.e. K20,000, K80,000, K20,000, K15,000, K15,000, K10,000 respectively. 




SOLUTION 

	YEAR  	CASH FLOW 			END OF YEAR BALANCES 		
	0 
	
	(150,000) 
	
	
	150,000 -  0 	
	= 
	150,000 

	1 
	
	    20,000 
	
	
	150,000  -  20,000 
	= 
	130,000 

	2 
	
	    80,000 
	
	
	130,000  -  80,000 
	= 
	  50,000 

	3 
	
	    20,000 
	
	
	  50,000  -  20,000 
	= 
	  30,000 

	4 
	
	    15,000 
	
	
	  30,000  -  15,000 
	= 
	  15,000 

	5 
	
	    15,000 
	
	
	15,000  -  15,000 
	= 
	    0 

	6 
	
	    10,000 
	
	
	
	
	



In this example the payback period is exactly 5 years. 

EXERCISE 

Calculate the payback period for a project which requires a cash outlay of K30,000 and generates cash inflows of K11,000, K10,000, K7,000 and K6,000 over a period of 4 years respectively. 

7.5 DISCOUNTED PAY BACK PERIOD 

The value of money is affected by time due to inflation.  One Kwacha earned today has more value than One Kwacha earned after one year.  Since decisions to invest are made today, future incomes should be discounted to their present value for a meaningful decision to be made.  Discounted cash flows therefore, can be calculated before computing the pay back period. 

EXERCISE2 

Suppose the initial investment for a project is K150,000 and it generates earnings over a period of 4 years as follows:  Year 1, K20,000, Year 2, K80,000,Year 3, K90,000 and Year 4, K50,000.  If the cost of borrowing is 10%, calculate the payback period for the project. 

EXERCISE 3 

Suppose the initial investment for a project is K300,000, and it generates earnings over a period of 5 years as follows:  Year 1 K70,000, Year 2 K100,000, Year 3 K130,000; Year 4 K140,000 and Year 5 K50,000.  Calculate the payback period for the project if the cost borrowing is 7%. 

THE AVERAGE (ACCOUNTING) RATE OF RETURN METHOD 

The accounting rate of return (ARR) is found by dividing the average annual net income (after taxes and depreciation) by the average cash outlay


	ARR = 	Average income
			Average investment 

EXAMPLE 1 

Net investment for a new equipment is K1,000,000.  Average earnings per year, after taxes and depreciation are estimated at K20,000.  Find the average rate of return. 


EXERCISE 4 

Suppose Zambezi River Company is considering two projects A and B and both projects require an initial investment of K11,000.  Suppose also that the two projects generate income as shown in the table below:- 

	PROJECT 		
	
	A 	
	B 

				

	
	(K) 	
	(K) 

	Initial investment 	

Profit before depreciation 
	
	11,000  
	11,000 

				
	1 
	1,000  
	 6,000 

				
	2 
	2,000  
	 5,000 

	
	3 
	3,000  
	 3,000 

	
	4 
	5,000  
	 2,000 

	
	5 
	6,000  
	 1,000 



Show that the accounting rate of return method is unreliable and misleading. 


7.6 DISCOUNTED CASHFLOW (CDF) METHODS 

Methods that recognize the time value of money are called discounted cash flow or present value methods:  These are: 

1. Net present value method 
2. Internal rate of return (IRR) method 


7.6.1 THE NET PRESENT VALUE METHOD 

It involves the following steps: 

1. Given the cost of capital or interest rate compute the discounting factors or the value of K1 at the end of each year using the following formula: 

			 Year 1                year 2………… year n 	

	DFCs = 	    1   	   I      1   
			(1 + r)  	(1 + r)2 - - - (1 + r)n 

Where r is the interest rate or cost of capital. 

2. Compute the present value of cash inflows and outflows. 

3. Compute the net present value (NPV) by subtracting the total present value of cash outflows from the total Present Value. 

4. Accept the investment project if its NPV is positive or zero and reject the project if its NPV is negative. 

5. If there are more than one proposals, select the project with a higher NPV. 

EXAMPLE 1

Calculate the NPV for a project which initially costs K5,000 and generate year end cash inflows of K1,800, K1,600, K1,400, K1,200 and K1,000 respectively in 5 years. 

SOLUTION
	YEAR  	CASH INFLOW     ISCOUNTING FACTOR 		PV 
	0 		(5,000)  		1 					(5,000) 
1 1,800  		0.909  		-            	1,636 
2 1,600  		0.826  				1,322 
3 1,400  		0.751  		- 		1,052 
4 1,200  		0.683  		- 		    820 
5 1,000  		0.620  				    620TOTAL Present Value 						5,450 
	LESS CASH OUTFLOW 						5,000
NPV     450 

Since NPV is positive accept the project. 


EXAMPLE 2

Zambezi company is considering three proposed investments A,B and C.  Each requires an investment of 4,900, and each has an economic life of three years.  The cash inflows over the three years are as follows: 

	YEAR
	ANNUAL  
	CASH  	FLOWS

		
	   A	
	  B 	        C 

	0 	
	(4,900)  
	(4,900)      (4,900) 

	1 	
	1,000  
	2,000      3,000 

	2 	
	2,000  
	2,000      2,000 

	3 	
	3,000  
	2,000      1,000 



Calculate the net present value of each proposal if the required rate of return is 10%. Which project would you recommend for selection. 



	
	PROJECT  A 
	 PROJECT B 
	PROJECT C 

	YEAR               
DCF 10% 
	 CASH 	FLOW  
PV 
	CASH 	FLOW  
PV 
	CASH 	FLOW 
PV 

	0                        
1 
	 (4,900)                          (4,900)     
	( 	4,900)  
(4,900) 
	( 	4,900) 
(4,900) 

	1                        
O.909 
	 1,000                             
909 
	2,000                         
1,818 
	3,000                             
2,727 

	2                        
0.826 
	 2,000                            
1,652  
	2,000                          
1,652 
	2,000                              
1,652 

	3                        
0.751 
	 3,000                             
2,253 
	2,000                           
1,502 
	1,000                               
751 

	TOTAL 
PTRESENT 
VALUE 
	
4,814 
	
4972 
	
5,130 

	NET 
PRESENT 
VALUE 
	
-86 
	
72 
	
230 




Proposal C is the best proposal because it yields the highest net present value 
7.6.2 INTERNAL RATE OF RETURN (IRR)

The internal rate of return is that cost of capital or interest rate at which the net present value of investment is equal to zero.  It is the maximum cost of borrowing the firm can afford. 

The IRR method is similar to the NPV method.  The difference is that in the net present value method, the cost of borrowing or interest rate is known or given, while in the IRR method, the required value of interest rate is to be determined at which the NPV is zero. 

The value of r in the IRR method may be determined either by trial and error or by formula. 


THE TRIAL AND ERROR METHOD

In applying this method, some value of interest rate is chosen, and NPV is computed. If the NPV is negative, a lower rate should be tried.  If the NPV is positive a higher rate should be tried.  

EXAMPLE
Suppose a project costs K32,400 and is expected to generate cash flows of K16,000, K14,000 and K12,000 over its life of three years.  Calculate the internal rate of return of the project. 

SOLUTION
	Step 1:	Select two values of interest rates.  Let us try 16% and 14%. 
	Step 2:             	Compute discounting factors for each rate of interest using the formula: 

			Year 1  	year 2 ….     Year n 

	DFCs = 	    1  	    I      1  
			(1 + r)  	(1 + r)2 - - -   (1 + r)n 

Where r  =  interest rate 

	Step 3: 	Compute the NPVs at the two values of interest rates. 

Step 4: 	Apply the negative NPV and positive NPV rule (i.e. if NPV is negative try a lower rate   		and if it is positive try a higher rate) until you find a level of interest at which NPV = 0). 

SOLUTION 

Trying 16% and 14% yields the following results: 

YEAR CASHFLOWS 	DF 		PV 		DF 		PV 	(K)  		16% 				14% 
1 16,000  		0.862  	13,792  	0.877  	14,032 
2 14,000  		0.743  	10,402  	0.769  	10,766 
3 12,000  		0.641  	7,692  	0.675  	  8,100
							31,886  			32,898 
	LESS CASH OUTLAY 			32,400  			32,400
	NPV  					- 514  			+ 498 

From the above observations, it can be seen that the IRR lies between 16% and 14% . Let us try 15% 

	YEAR  
	CASH INFLOWS 		OFF 15% 
	PV 

	1 	
	16,000  			0.870  
	13,920 

	2 	
	14,000  			0.756  
	10,584 

	3 	
	12,000  			0.658  
	  7,896

		
						
	32,400 

		
			LESS CASH OUTLAY 
	32,400

		
				NPV 		
	0 



THE FORMULAR METHOD

It involves the following steps: 
1. Select two values of interest rates. 

2. Calculate two NPVs at the two values of interest rates. 

3. Using the formula: 
IRR  =  A   +        C           (B  -  A) 

		       C  -  D 
Compute the IRR whereby: 
A =    The lower interest rate between the two rates 
B =     The Higher interest rate between the two rates 
C =    NPV of the lower interest rate 
D =    NPV of the higher interest rate 
EXAMPLE 1

Suppose a project costs K100,000 and it is expected to generate income as follows:  Year 1 K40,000,  Year  2 K50,000 and Year 3 K70,000.  Calculate its internal rate of returns. 

SOLUTION

	Step 1 
	Suppose we select 10% and 20% as costs of capital.  Calculate the Discounting factors 

	
	for the two values of interest rates using the formula: 

		Year 1  	year 2 ……..    yearn  

DFC 	= 	    1    	    I         1
	

		

			(1 + r)  	(1 + r)2 - - - (1 + r)n 

When r  =  interest rate. 

The discounting factors for the two  interest rates are as follows: 

		YEAR 1 		YEAR 2 		YEAR 3 
10% (CFCs) 0.909  	0.826  	0.751 
20% (DFCs) 0.833  	0.694  	0.579 
	

	Step 2  

	The  NPVs at the two rates are as follows: 
	

	
	YEAR CASHFLOWS 	DC  		PV 		DCF  
	(K)  	10% 		K 		20% 		K 
	PV 

	
	0 (100,000) 	1 		(100,000) 	1 		(100,000) 
1 40,000  	0.909  	36,360  	0.833  	33,320 
2 50,000  	0.826  	41,300  	0.694  	32,700 
3 70,000  	0.751  	52,570  	0.579  	40,530

		

		NPV  			30,000  			  8,550

	Step 3  
	Apply the formula: 
IRR  =  A  +      C           (B  -  A) 



	
	       C  -  D 

	
		30,230 	

	= 
	10%      +  (30,230  -  8,550 )  (20%   -  10%) 

			
		

	= 
	10%  +   30,230  (10%) 

	
		21,680 



	= 

	10%   +  (1.394) (.1) 

	= 

	10%  +  0.1394 

	= 
	10%  +  13.94% 	=    24%



EXAMPLE 2

Suppose a project costs K65,000 and it is expected to generate income as follows: 

Year 1 K15,000, Year 2 K18,000, Year 3 K30,000 Year 4 K15,000 and Year 5 K12,000.  Calculate its internal rate of return. 

SOLUTION

Step 1 Suppose we select 10% and 15% as costs of capital.  The discounting factors for the two interest rates are calculated using the following  formula: 

	YEAR 1
	YEAR 2
	       YEAR 3
	YEAR 4
	YEAR 5

	DFC  = 	    1 
  (I + r)  
		    1 
  (I + r)2
		   1 	
	 (I +r)3
	    1	
 (I + r)4
	     1 
 (I + r)5 



Where  r   =  Interest rate 

The discounting factors for the two interest rates are as follows: 



	YEAR 1	YEAR 2	YEAR 3	YEAR 4 	YEAR 5
	10% DCFs 	0.909  	0.826  	0.751  	0.683  	0.621 
	15% DCFs 	0.870  	0.756  	0.658  	0.572               0.492 

	STEP 2 	Compute NPVs at the two rates. 

YEAR CASHFLOWS 	DCF   	  PV 			DCF  	      PV  	          K 		10% 		   K 			15% 		     K 
0 (65,000) 		1 		(65,000) 		    1 		(K65,000) 
1 15,000 		0.909	  13,634 		0.870  	  13,050 
2 18,000 		0.826  	  14,868 		0.756  	  13,608 
3 30,000 		0.751  	  22,530 		0.658  	  19,740 
4 15,000 		0.683  	  10,245 		0.578  	    8,580 
5 12,000 		0.621  	    7,452 		0.492  	    5,964
		NPV					    3,724 				 - 4,058 

	STEP 3		Apply the formula 

IRR  =  A  +      C           (B  -  A) 

	
	       C  -  D 

	= 
	10%    +        3724              (15%   -  10%) 

			

	                (3724 - (-4058) ) 

	= 
	10%  +      3734          (5%) 

	

		(3724+4058) 

	= 
	10%  +   3734    (5%) 

	

		7,782 

	= 

	10%   +  (.479)   (0.05) 

	= 

	10%  +  2.4 

	= 
	12.4%



EXAMPLE 3 

A project costing K520,000 generates income over its life time of 4 years as follows:  Year 1 K148,000, Year 2: K176,000, Year 3: K210,000, Year 4: K225,000.  Calculate the IRR for the project. 

SOLUTION 

STEP 1 Suppose we select 12% and 20% as costs of capital.   The discounting factors for the two interest rates are computed using the using the formula: 



DCFs =      1
               (1+r)                        
Discounting factors for two interest rates are as follows: 

	YEAR 1	YEAR 2	YEAR 3	YEAR 4
	12%  DCF5	0.893  	0.797  	0.712  	0.636 
	20%  DCF5	0.833  	0.694  	0.579  	0.482 



	STEP 2		Compute NPVs at the two rates. 

YEAR CASHFLOWS 	DCF   	  PV 		DCF  	     PV  	          K 		10% 		   K 		15% 		     K 
0 (520,000) 		1 		(520,000) 	    1 		(K520,000) 
1 148,000 		0.893  	132,164 	0.833  	    123,230 
2 176,000 		0.792  	140,272 	0.694  	    122,140 
3 210,000 		0.712  	149,520 	0.579  	    121,590 
4 225,000 		0.636  	143,100 	0.482  	    108,450
			NPV  			  45,050 			  - 44,540 


	STEP 3 		Apply the formula: 

IRR  =  A  +      C           (B  -  A) 

	
	       C  -  D 

	= 
	12%    +          45,050       (20%   -  12%) 

			

		  ( 45,050 -  (-44,540) ) 

	= 
	12%      +  45,050        (    8%) 

			

		   45,050   -    (-44,540) 

	= 
	12%      +  45,050       (  8%) 

			

		  89,590 

	= 

	12%      +  (0.503)  (0.08) 

	= 

	12%  +  0.040 

	= 

	12%  +  4% 

	= 
	16%




























UNIT 8: ANALYSIG INTERNATIONAL TRADE ISSUES. 
8.1 Introduction 
[image: ]The purpose of this unit is to equip trainees with  skills and knowledge about international trade. The unit  discusses factors that contributed to the development of international trade advantages and disadvantages of international trade, theories of absolute and comparative advantage ,balance of payments, exchange rates and regional trade groupings 


8.2 Learning Outcomes 
Upon completion of this unit you should be able to: 
· Explain factors that contributed to the development of international trade Anlyse advantages and disadvantages of international trade. 
· Analyse theories of absolute and comparative advantage  
· Discuss balance of payments  
· Solve problems relate to exchange rates 
· Analyse regional economic groupings. 
[image: ]

          Terminology. 
· International trade: voluntary exchange of goods and services across international boundaries.

· Protectionism: an act of introducing measures that restrict imports of goods and services.
· Absolute advantage: a situation where a country produces a product cheaper than other countries.
· Comparative advantage: a situation where a product is produced at a lower opportunity cost compared to other products.
· Balance of payments: a record of financial and economic transactions between one country and the rest of the world.
· Terms of trade: the rare at which a nation’s goods and services exchange against those of other countries.
· Balance of trade: the difference between the value of total physical exports and physical imports.
· Exchange rate: the price of buying or selling a unit of foreign currency.
The basis for international trade stems from differences among nations in endowments of resources, skills and technical know-how.  It offers citizens in a country the opportunity to specialize in the production of certain goods and exchange them for other goods produced in foreign countries. 
8.3 Factors that contributed to initial development of International Trade
a) Uneven distribution of natural resources – Because countries possessed different resources and had needs which could only be satisfied by other countries, this situation compelled countries to buy from others and in the process international trade developed. 

b) Climatic Conditions – Countries had different climatic conditions which meant that they did not produce same products and because of this trading between countries became inevitable. 

c) Migration – Movements of people from one region to another resulted in the creation of demand in the new areas whose requirements could only be met through international trading. 

d) Special skills – The development of certain skills in some countries led to the production of high quality and special goods which attracted demand from other countries and in the process trading between countries developed.  Examples of such goods were champagne, whisky, swiss, watches,  Mercedez Benz vehicles, etc. 
                      Benefits or advantages of International Trade
1. Exploitation of resources attracted investments from other countries which acted as catalysts of economic development.  The establishment of mining projects and infrastructure like roads and railway lines are clear examples. 

2. It enables countries to consume goods and services from other countries.  Consumers have access to a variety of goods which their countries do not produce. 

3. It allow access to foreign markets and in the process benefit from economies of sale. 

4. Enables specialization on the basis of comparative advantage. 

5. Governments earn a lot of revenue through tariffs on internationally trade goods.  The revenue is used for economic development and financing government programme. 

6. Imported goods tend to influence positively the quality and prices of local goods and services through competition. 

7. Countries benefit greatly through transfer and exchanges of skills and technology. 

8. It enables countries earn foreign exchange which makes it possible to buy from outside raw materials spares, and other supplies that help to enhance economic development. 

9. It promotes beneficial political links and close cooperation between trading countries. 
Disadvantages of International Trade
Inspite of various benefits that are derived from International Trade, there are arguments against free trade meaning that there are also disadvantages that are associated with international trade.  Some of these are; 
a) Free competition can lead to the destruction of existing and infant industries which in turn will result in increased unemployment in the country. 

b) A country may become a dumping ground for goods produced in other countries.  Dumping is the sale of goods at prices below their cost of production and this promotes unfair competition. 

c) It may lead to the importation of undesirable and harmful products. 

d) Increased levels of imports can result in deficits in the balance of trade and balance of payments. 

e) Sometimes friction and misunderstandings are created among trading partners due to disputes over trading issues like unfair trading practices. 

f) National Security – Many people believe that self sufficiency is necessary for reasons of national security.  Accordingly relatively inefficient domestic industries producing strategically important candidates should not be allowed to go out of business because of foreign competition. 

8.4 FINANCING OF INTERNATIONAL TRADE
There are different ways which are used to finance or procure goods and services under International Trade.  Some of these are: 
i) Use of cash – this is where cash in whatever form is used to acquire goods and services.  The cash can be in form of cheques or draft transfers or in cash itself.  For example one can carry cash and buy goods in a foreign country or can transfer funds to another country for the purpose of acquiring goods and services.  However risks such as thefts and losses tend to limit the use of cash in international trade.  Furthermore, cash would not be ideal for transactions requiring huge sums of money. 

ii) Credit arrangements – under this scenario suppliers provide goods and services whereby actual payments will be made at an agreed future date.  However the use of this method is limited to parties that know and trust each other well.  A clear example is that of a subsidiary and 
parent company operating in different countries.  For example Shoprite Zambia can easily obtain goods on credit from its parent company, Shoprite of South Africa. 

iii) Barter – This is where countries can exchange goods for goods with one another.  For example if Zambia has excess maize but short of wheat, while Zimbabwe has plenty of wheat but short of maize.  In such a situation the two countries can exchange maize for wheat and wheat for maize. 

iv) Donations – Goods and services can be acquired though donations where some countries donate certain goods to other countries, either freely or on request by those in need. 

v) Borrowing – This is when countries borrow funds from other countries or international financing institutions like World Bank or International Monetary Fund (IMF) and use such funds to buy goods from other countries. 

vi) Consignment basis – Under this arrangement, a supplier in one country identifies a company in another country to sell its products on commission basis. 

vii) Letters of Credit – Most of the International trade activities are financed through the use of letters of credit.  A letter of credit is defined as “an undertaking by a Commerical Bank to pay the supplier (known as beneficiary) on behalf of the buyer a sum certain provided the supplier meets the conditions in the letter of credit as stipulated by the buyer.” 

Normally it is the buyer that applies for letter of credit in favour of the supplier for financing the goods being purchased. 

THEORY OF COMPARATIVE ADVANTAGE
The Principle behind this theory introduced by Economists was the realization that benefits from International Trade would be maximized if trading was guided by comparative advantage.  The law or theory of comparative advantage basically states that for international trade to develop and be beneficial, a country should specialize in producing goods in which it has the ability or capacity to perform better than other countries.  This therefore means that a nation or country has a comparative advantage over a trading partner in the production of an item if it produces that item at lower opportunity cost per unit than its partner does.  

Below is a simple illustration on how the theory can be applied.  Suppose you have two countries A and B both involved in the production of maize and wheat and assuming that both use the same amount of labour and capital in producing these items: 

	Country 			Wheat  		Maize (Output Perha) 
A 40 				  60 
B 50 				  40 
Looking at the above figures one can see that country A produces more maize than Country B while B produces more wheat than A.  Using the theory of comparative advantage country A should concentrate on producing maize in which its production is higher than B and country B should concentrate on producing wheat. This therefore means that A will stop producing wheat and buy it from B and B should also stop producing maize and buy if from A.  Both countries will gain from expanded markets and enjoy economies of scale which will ultimately make the products cheaper in both countries. 
Absolute Advantage:
A country has an absolute advantage over other countries in the production of an item if it can produce more of that item over a period with a given amount of resources than the other countries can.  Using the table above, country A has an absolute advantage in the production of maize over country B because with the same resources A can produce more maize by specializing in maize production than can country B.  Similarly country B has absolute advantage in the production of wheat because with the same resources as are available in A it can produce more wheat than can country A.  In general, when a country has an absolute advantage, it can produce the specific item with fewer inputs per unit than other countries.  Thus international trade opens up the possibility of gains in world efficiency from resources by allowing additional mutual gains that would not be possible if each country attempted to remain self sufficient. 
Protectionism
While the theory of comparative advantage advocates free trade and full competition, there are arguments in favour of trade restrictions or protectionism.  Some of these are; 
i)Protecting infant industries – protection of newly established or infant industry from foreign competition allows the new industry to grow and expand its operations. 
 ii)Protecting jobs by ensuring that existing local industries are protected against unfair competition. 

iii) National security – Many people believe that self sufficiency in many areas is necessary for reasons of national security and pride.  According to this argument, relatively inefficient local industries producing strategically important materials and goods should not be allowed to go out of business because of foreign competition.  Heavy dependence on foreign goods such as food, energy, etc can be dangerous. 

iv) Governments raise of a lot of revenue through protection measures such as customs tariffs and doing away with this could affect adversely the development programmes of a country. 

v) Unfair competition especially dumping of undesirable products can be avoided. 

vi) Can assist in reducing or eliminating balance of payments deficits. 

vii) It can help to conserve limited foreign exchange resources. 

Measures or Instruments of Protectionism
These are also referred to as barriers to international trade.  They include: 
a) Customs duties or tariffs:  These are taxes imposed on imported products making them very expensive. 

b) Use of Quotas – these limit the quantities of specific goods which can be allowed into the country. 

c) Trade Embargoes – this involves banning of certain good from entering the country. 

d) Exchange controls – these limit the amount of foreign exchange available for imports. 

e) Regulations – a country can introduce standards and quality regulations to limit imports. 

f) Import Permits – a country can introduce difficult procedures for obtaining import permits. 

g) Subsidies – a country can either subsidize production or consumption in order to make locally produced goods cheaper than imports. 

Protectionism can lead to improvements in the balance of payments because it reduces the volume of imports. The following measures can also help to improve the balance of payments for a country:  
1. EXPORT PROMOTION
Exports may be encouraged by giving tax incentives and by allowing exporters to retain foreign exchange. Exports can also be promoted by entering trade agreements with other countries to facilitate trade e.g. the COMESA and SADEC trade agreements. 
2. SUPPLY SIDE POLICIES.
Supply side policies can improve the competitiveness of domestic industry internationally. Supply policies are policies which put emphasis on improving production and quality of production by reducing costs of production and government interference. An increased output and improvements in quality of locally produced products can lead to increased exports and reduced imports. 
3. USE OF INTEREST RATES.
The government can use monetary policy to influence the current balance. Higher interest rates lead to lower aggregate demand. Some items like cars and other big items are purchased from loans. If the cost of borrowing is high demand for loans will go down, and in turn the demand for imported goods declines. This improves the current account. 
4. DEFLATION
An alternative approach to curing a current account deficit is deflation. This is an    expenditure reducing policy. If the government reduces aggregate demand in the economy for instance by raising interest rates or increases taxes, people will have less money to spend. Consequently, they will reduce their consumption of locally produced goods are imported goods. Imports therefore, will decline while exports will rise. Deflation therefore, can improve the current account deficit.  
5. DEVALUATION OF THE LOCAL CURRENCY.
One possible way of addressing a current account deficit is for the government to devalue the local currency. That is, lowering the value of the local currency against other currencies. Devaluation makes imports expensive, and exports cheaper. 
Arguments Against Protectionism
Some of the arguments that have been used to oppose protectionism are; 
1. Protecting local industries against foreign competition is opposed in certain quarters.  It is argued that in the long run protection results in a loss of efficiency and when eventually put to the test such industries will not have the capacity to withstand competition and thus lead to closures and loss of employment. 

2. The costs of protection are normally borne by consumers who are forced to pay higher prices for poor quality goods and face limited choice of goods and services. 
Balance of Trade
The Balance of Trade (BOT) measures the difference between the value of total exports and the value of total imports of goods or merchandise. 
These transactions are recorded in the Current Account and that part of the current account where imports and exports of physical goods are recorded is known as the Balance of Trade Account or the visible balance.  A trade surplus occurs when exports are greater than imports while a trade deficit is hen imports are higher than exports.  Thus a favourable balance of trade refers to a surplus and it becomes unfavourable when there is a deficit. 
Below is a simplified BOT position for Zambia in 1992 and 1993. 
							($ Million) 
a) Exports 			1992 			        1993 

	Copper 			880.0  		717.0 
	Cobalt  			144.0  		149.0 
	Non traditional 		100.0		124.0
	Total   			1124.0		990.0

b) Import 

	Metal products 		323.0  	                       243.0 
	Fertilizer 			  48.0  	                70.0 
	Maize  			258.0  	                 50.0 
	Petroleum 			133.0  	                 93.0 
	Other   			589.0	                   564.0
	Total			1,351.01,019.0

c) Balance Trade (a-b) 		-227.0  	      -29.0 

Balance of Payments (BOP)
The balance of payments is a record of all transactions of a country and the rest of the world.  It includes imports and exports of services also known as invisibles.  The activities here are also reflected in the current account. 
Thus the Balance of payments is the difference between the value of total exports of goods and services and the value of total imports of goods and services.  In 1992 and 1993 the values of total receipts (exports) and payments (imports) for invisibles were as follows: 
												($ Million) 
									1992 			1993
d) Receipts from Invisibles (exports) 		        606.0  		         356 
e) Payments for Invisibles (imports) 			        534.0  		         424 
f) Net (d – e) 						        72.0  		        -68.0 
g) Balance of payments (f + c) 			         -155.0  		         -97.0 

Invisible items include things like diplomatic services, earnings from tourism, shipping and transport services.  foreign insurance services, foreign health and education services, travels abroad, profits and dividends, management fees, expatriate remunerations, etc. 
The deficits incurred in 1992 and 1993 show that Zambia’s performance in international trade was unfavourable to the country because we ended up paying more to the rest of the world than we got from them.  Normally all countries aim at having positive BOP balances. 
8.5 Exchange Rates
An exchange rate is the price at which one currency is used to buy another currency.  In other words it expresses the value of a currency when compared to another currency. 
The gold standard:  In the past, when all the currencies were convertible meaning that their values were fully backed by gold, the gold standard was used to determine the exchange rates for different currencies that were used in international trade.  Therefore gold was used as a measure of value to determine the relative exchange rates.  The use of the gold standard was disrupted during the first world war and then abandoned after the second world war. 
Types of Exchange Rates
i) Fixed Exchange Rates – under this scenario the local currency exchange rate against other foreign currencies is fixed by the Government through the Central Bank.  However, the rate can be adjusted as and when necessary. 

Advantages: Having a fixed exchange rate regime has the following advantages: 

· There is stability in handling international trade due to certainty of the exchange rate 
· Importers and exporters can determine prices for future deliveries without having to worry about potential losses through exchange rate movements. 
· It makes it possible for investors and traders to plan ahead with confidence. 
Disadvantages:
· It tends to ignore the impact of demand and supply of foreign exchange in the market 

· A fixed rate can lead to capital flight or outflows of capital if rates in other countries are more favourable. 

ii) Floating Exchange Rates – This is a system where exchange rates are not fixed by the Government but are allowed to fluctuate or change in line with supply and demand forces.  This means that the exchange rates are determine by the market forces of supply and demand. 
Advantages:
· The exchange rates in use take into account the availability of foreign exchange and demand for it.

· The rate determined by market forces is more reliable as it reflects the true situation in the economy.

· The exchange rate adjusts automatically in the market to correct any imbalance in the system.
Disadvantages:
· Floating exchange rates lead to uncertainty in international trade
· They encourage speculation which leads to more volatility of the exchange rates
· There is potential losses associated with frequent changes in the rates
· Planning becomes more difficult due to uncertainty over long periods.
iii) Managed Floating Rates – In many countries the system that exists in practice is a compromise between fixed and floating rates.  Although the market forces play a role in determining the exchange rates, the authorities often intervene to neutralize any pressure on the rates. 
8.6 REGIONAL TRADE GROUPINGS
As far as Zambia is concerned the two trade groupings that affect its trade operations are the Southern African Development Community (SADC) and the Common Market for Eastern and Southern Africa (COMESA). 
SADC was formed in 1980 and has it headquarters in Botswana.  It was largely to help countries in the Southern African Region to lesson dependence on South Africa.  The member states include Angola, Botswana, Dr Congo, Lesotho, Madagascar, Malawi, Mozambique, South Africa, Swaziland, Tanzania, Zambia and Zimbabwe. 
COMESA was established in 1993 replacing the Preferential Trade Area (PTA) that was set up in 1981.  
Its headquarters are in Lusaka, Zambia.  The member states are Angola, Burundi, Comoros, Egypt, Eritrea, Ethiopia, Kenya, Lesotho, Madagascar, Malawi, Mauritius, Mozambique, Namibia, Rwanda, Sudan, Swaziland, Tanzania, Uganda, Congo DR, Zambia and Zimbabwe.  It has a combined population of about 400 million people. 
Objectives
The common objectives of both SADC and COMESA include: 
a) To achieve sustainable economic and social development in all member countries 
b) To promote economic cooperation among member states 
c) Promotion of peace, security ad common political values and beliefs (SADC) 
d) To remove all tariff and non-tariff barriers (COMESA)  
e) To create a Customs Union (COMESA) 
f) To provide free movement of capital and investment (COMESA) 
g) To establish and maintain a free Trade area (COMESA) 
h) Promotion of self-sustaining development (SADC) 

Challenges
· Use of different currencies in member states hampers free trade 
· Resistance to elimination of tariffs and non-tariff barriers 
· Over dependence on donor funding 
· Undeveloped infrastructure such as road and telecommunications networks in some countries 
· Instability in some of the countries like Congo and Sudan 
Advantages
Some of the advantages for belonging to the regional trade groupings include: 
1. Access to a huge market for products produced in member countries 
2. Offers opportunities for specialization on the basis of comparative advantage 
3. Ability to attract large investments into the region 
4. Cooperation in the development of infrastructure, energy and communication networks. 
5. Provides a bigger voice for effective dealings with other trading groups like EU, etc. 
8.7 MULITLATERAL ORGANISATIONS
1.World Trade Organisations (WT0) 

WTO was established in 1995 to replace the General Agreement on Trade ad Tariffs (GATT) which was set up in 1948.  It is based in Geneva and has a membership of over 150 countries. 

Objectives

· To promote free trade by encouraging nations to abolish various trade barriers 
· To organize trade negotiations and settle trade disputes between member countries To oversee free trade agreements 

2.The International Monetary Fund (IMF) 
It was formed in 1944 by the Bretton Woods agreement together with the World Bank. It is based in Washington, USA. 
Objectives:
· To help manage and regulate the exchange rates following the abandonment of the gold standard after  
the second world war. 
· To make available foreign exchange needed to finance international trade by its members 
· To promote international monetary cooperation and payments 
· To promote exchange rate stability and remove foreign exchange restriction 
· To provide advisory services to member states 
· To encourage international trade among member states 

3.The International Bank for Reconstruction and Development (World Bank) 

The World Bank has it headquarters in Washington, USA. 


Objectives: 

· To provide long term loans and grants to developing countries 
· To help fight poverty and improve living standards of people in the developing world 
· To provide technical assistance to developing countries on issues of economic development. 




	




















UNIT 9:  ANALYSING INFLATION 
9.1 Introduction. 
[image: ]The purpose of this unit is to equip trainees with skills and knowledge about inflation. The unit discusses types of inflation, causes of inflation, measurements of inflation and effects of inflation. 


9.2 learning outcomes 
Upon completion of this unit the trainee will be able to: 
· Explain types of inflation. 
· Analyse causes and effects of inflation. 
[image: ]	


Terminology. 
· Inflation: a generalize and persistent price rise.  
9.3 Measuring Inflation:
Basically inflation is the rate at which the general price level increases for goods and services produced in a country.  In other words it is a sustained rise in the general price level of goods and services. 

Annual rates of inflation are measured by the percentage change in a price index from one year to the other.  One common index used is that of Consumer Price Index (CPI).  This index is based on a standard market basket of goods and services purchased by a typical average family.  A price index is a number used to measure the price level.  The list of items included in the CPI is compiled by the statistical office and normally comprises various goods and services which are commonly used in the community.  Such items may include various food stuffs, clothing, housing, fuel, and many others (Luxuries are excluded from the list).  This list is what is referred to as a basket of goods and services. 
Once the list is compiled the prices of the items are indicated for a given period and the average prices for all the items are calculated.  A similar exercise is done for another period and the information is compared in order to monitor the movements in prices of various commodities in the basket. 
For example if one was comparing the CPI in 1990 to that of 1991, the rate of inflation between 1990 and 1991 would be calculated as: 
		CPI in 1991 – CPI in 1990 x 100% 
			CPI in 1990 
If the average prices in 1990 were at 100.00 and 110.00 in 1991.  The rate of inflation using the formula above would be: 
			110 – 100 x 100%	= 	10% 
				100 
TYPES OF INFLATION
Generally speaking there are two types of inflation namely, demand pull inflation and cost push inflation. 
Demand Pull Inflation – This kind of inflation is a result of demand for goods and services being persistently higher than supply of goods and services.  This means that there is shortage in the system which suppliers of goods take advantage is to increase prices.  In other words price changes respond to the market forces of supply and demand. 
Cost-Push Inflation – This inflation is caused by an increase in the costs of production. An increase in wages and salaries, raw materials, fuel etc, may lead to the increase in the cost of producing goods and services.  When this happens the producers of goods and series adjust prices upwards in order to cover the increase in the costs of production.  This inevitably leads to an increase in prices and ultimately to inflation. 
The rate at which inflation occurs depends on the speed at which prices change.  When there are small price increases this is known as creeping inflation but when prices change rapidly and involve large price increases it becomes hyper inflation. 
9.4 CAUSES OF INFLATION
1. Money supply: any increase in the quantity of money leads to an increase in inflation.  The classical economists through the quantity theory of money established a link between the quantity of money and the general level of prices.  This situation remains true even today because if the supply of money is not properly managed it leads to increase in prices of goods and services. 

2. Excessive Wage Demands:  If hefty salary awards are given which do not take into account productivity and production levels of goods and services this can lead to increase in inflation.  When salaries and wages are increased they affect the cost of production and at the same time the demand is boosted.  This situation contributes to both cost-push and demand pull inflation. 

3. Taxes – When the Government increases taxes such as excise duties, customs tariffs and value added tax (VAT this makes the cost of production to go up and prices are increased to cover the costs arising from taxes.  This leads to inflation as prices are adjusted upwards. 

4. Government Spending – When government embarks on large investments in infrastructure development such as roads, schools, health facilities, etc a lot of money is pumped into the economy and leads to high demand resulting into demand pull inflation. 

5. Imported Inflation – This occurs when prices of imported goods are increased in the country of origin, forcing the importing country to increase the prices of such goods.  These adjustments in prices lead to inflation. 

6. Exchange Rate Variation – When a currency of a country is devalued or depreciates in value it automatically makes all imported goods and services to be more expensive thus leading to upward adjustments of prices.  Again leading to inflation. 

9.5 Effects of Inflation
a) Cost of Living – As prices increase the cost of goods goes up and in the process the standard of living is adversely affected.  The unemployed people as well as pensioners and fixed income earners find the cost of living unbearable and unaffordable.  In many cases a lot of social problems arise.

b) Money Value – When inflation exists, the purchasing power of a nation’s currency declines overtime.  The money buys fewer goods and services as a result of increases in the price level.  This means that the value of money declines when prices go up. 

c) Savings – Low real interest rates resulting from inflation discourage savings and encourage spending.  The real rate of interest is the money rate of interest after making an allowance of inflation.  If savers are discouraged from saving because the interest rates are perceived to be low, this can have a long term effect on investment because savings are considered to be an important source of investment. 

d) Nominal Income – When The rate of inflation exceeds the growth rate of nominal income, real income declines. Nominal income is the money value of income earned while real income is the purchasing power of nominal income measured by the quantity of goods and services that can be purchased with that money.  Inflation therefore reduces the value of nominal income. 

e) Inflation distorts consumer behavior.  Anticipated increase in prices forces people to purchase more goods hoping to beat inflation and in the process create shortages which suppliers in turn use to hike prices further. 

f) High prices make a country’s products to be very expensive and uncompetitive in international trade.  Consumers are likely to prefer cheaper imports to locally produced goods.  This could affect the country’s balance of trade. 

g) Inflation has an effect on debtors and creditors. It causes borrowers to gain at the expense of lenders in that time passes money loses its value so what lenders get from repayments is less in value. 

h) Inflations causes uncertainty in planning and forecasting.  This affects both the Government and business entities 

i) Inflation also distorts the values contained in various financial statements.  For instance the values of current and other assets reflected in the Balance Sheet may not be reliable as the relative values of items being compared keep on changing in monetary terms. 

9.6 Dealing with Inflation
1. Money Supply – The most important thing is to ensure that the supply of money is prudently managed by the Government through the Central Bank.  However when a country is faced with a problem of excessive money supply there are measures that can be taken to address the situation.  Some of the measures include the use of open market operations, varying of statutory reserves and use of interest rates. 

2. Excessive Demand:  If a country is faced with excessive demand (that creates demand pull inflation) as  a result of increased government spending or massive salary awards then taxes imposed on income will be necessary to control excessive demand and its effects.  Related to this would be the introduction of measures aimed at increasing the supply of goods and services in order to narrow the gap between supply and demand. 

3. Taxes – Taxes imposed on items that affect the cost of production tend to fuel inflation.  What is needed is to reduce the rate of tax relating to excise duty, customs tariffs and value added tax.  Such an action will result in reduced cost of production which will lead to a drop in price levels.  However reducing such taxes is not easy because they are a good source of revenue for the Government. 

4. Govt. Expenditure – Any reduction in Government expenditure can help in reducing inflation.  But since Govt. spending is key to economic development and creation of jobs as well as poverty reduction, it is always difficult to take this route. 

5. Price Controls – This is another measure that can be used in dealing with inflation.  This means that the government gets involved in determining and controlling prices of goods and services considered to be essential to the well being of the people.  Items such as food stuffs, fuel, energy, rentals, etc would fall under the essential categories. 

6. Competition:  This involves opening up local markets to international competition where imports would be allowed to compete with local products.  Since most imported items tend to be cheaper than local goods the prices of local products may be forced to drop and the process lower price levels or inflation. 

7. Economy: The way the economy as a whole is managed with regard to prudent handling of monetary and fiscal policy may have a bearing on inflation.  If such policies are not properly handled chances are that controlling inflation may prove problematic. 


UNIT 10: ANALYSING MONEY, BANKING AND MONEY MARKETS
10.1 Introduction 
10.2 Learning Outcomes 
Upon completion of this unit you should be able to: 
[image: ]

· Analyse the barter system. 
· Analyse the functions and characteristics of money. 
· Analyse functions of commercial banks. 
· Analyse money markets. 
[image: ]


Terminology. 

· Barter system: exchange of goods and services for goods and services. 
· Money : anything which is generally acceptable for exchange. 
· Quantity theory of money: a theory that explains the movements in the value of money over time. 
· Reserve ratio: minimum amount kept by banks to meet depositors’ needs. 
It is not easy for one to give a satisfactory and concise definition of money but its importance is quite obvious.  In our present day world, money is considered to be the life blood of all economic activities.  The efficient operation of the modern economy would not be possible without the use of money in one form or other.  The current banking system, the domestic and international trade, various government operations and indeed any other economic activity would be difficult to handle without the use of money as a measure of value and medium of exchange.  The use of money made it possible to do away with the Barter system which involved the exchange of goods for other goods. 
Barter System: Before the use of money as we know it today, various communities in the world used to exchange goods for goods and this systems was known as Barter.  However, with the growth and expansion in economic activities the barter system was found to be cumbersome and unsuitable due to the following disadvantages. 
a) It was difficult to determine the values of goods that were being exchanged.  For instance when changing salt with say chickens, it was not easy to arrive at a value needed to exchange the two items.  There was therefore a lot of haggling before the exchange could take place.

b) A problem also arose when exchanging goods of varying sizes and quality.  For instance if one had a cow but needed a loaf of bread.

c) The exchange was dependent on what is called “double coincidence of wants”, meaning that the exchange of goods could only take place if the parties involved in the exchange transaction had identical requirements in terms of items needed and offered.  For example if one had rice but needed meat, for exchange to take place he had to find someone with meat who was in need of rice but if this was not so then the transaction would not be done.

10.3 Origins of Money

As economic activities and trade increased, it became inevitable and necessary to find an alternative medium of exchange.  Initially various commodities were used (in different communities) such as cattle, salt, beads and metals like copper, iron, silver and gold but eventually the use of silver and gold became more acceptable and widespread because they were precious and durable.  Normally silver and gold were produced in form of bars (ingots) but were later cut into smaller pieces to facilitate exchange of goods of varying sizes and this lead to the development of coins.  On the other hand, paper money (bank notes) originated from receipts of gold or silver which they had kept on behalf of their clients.  Since these receipts presented the value of these metals they had a promise to pay the value of the metal on demand.  Later these receipts began to circulate and were used as instruments of exchange and eventually led to the development of paper money. 

10.4 Functions of Money
Basically money performs four main functions as follows: 

i) A medium of exchange – this was the earliest function of money.  It facilitates the exchange of goods and services meaning it makes it possible and easy to buy and sell goods and services. 

ii) Measure of value and unit of account – It serves as a stand for measuring value – it provides a means of determining the relative values of different goods and services in a uniform way.  This means determining a rate of exchange between different kinds of goods.  This makes it possible to price goods and services and provide the basis of making calculations and the preparation of financial records like profit and loss, balance sheet, etc.

iii) A standard of deferred payments – This simply means that money makes it possible to enter into contractual or credit arrangements and pay later.  It means making payments to be deferred from the present to some future date.  In other words it makes borrowing and lending activities easy to do.

iv) A store of value – Money is used as an alternative way of keeping wealth in form of cash or investment accounts.  It is the most convenient way of keeping any income which is 
surplus to immediate needs.  Money is a liquid asset that can instantaneously be converted to goods and services without any inconvenience.
Characteristics of Money
For a commodity to serve as an effective medium of exchange (as money) it must have the following characteristics or attributes. 
· It must be accepted as a legal tender in the community it is used.
· Should easily be recognized 
· Should be uniform in appearance for it to be easily recognized
· Must be fairly durable in quality and value 
· Capable of being divided into small units or denominations without affecting its value 
· Should be light and easy to carry 
· Must be scarce – must not be too plentiful 
10.5 Types of Money
i) Coins 
ii) Bank notes (paper money 
iii) Bank deposits 
When coins and bank notes are authorized by the Government they are known as legal tender. 
If the coins and banks notes have their value based fully on the value of gold or silver such money is known as convertible currency.  But money not backed by gold or silver but by government authority is known as fiduciary issue ( inconvertible money). However all the currencies in the world are fiduciary as none of then are backed by gold or silver. 
		The Value of Money
Generally the value of money is expressed in form of prices for goods and services.  When prices go up it means the value of money has gone down and when prices reduce it means the value of money is rising.  Trends over many years indicate that the value of money like any commodity is not constant but changes upwards or downwards.   
The changes in prices have their own implications.  When prices go up it hurts consumers but it means more revenue and profits for suppliers and this may help create job opportunities.  On the other hand if prices go down consumers rejoice but suppliers suffer reductions in revenues and profits and in the process jobs may be lost. 
10.6 The Quantity Theory of Money
This theory was introduced by classical economists in the 17th Century to explain the movements in the value of money.  They noticed that they was a link between quantity of money and its value (or general level of prices).  From this they concluded that changes in the value of money was caused by changes in its quantity or supply.  This meant that if money supply was increased by say 20%, the value of money would go down by the same margin and vice versa. 
However, this theory was criticized as being unrealistic because it had not taken into account other factors that influence changes in prices of goods such as fashion, weather conditions, seasonal variations, technological changes and their impact, demand for money, etc.  But the theory created  awareness that the supply of money needed to be managed carefully to avoid negative impact on the value of money. 
	i)	Equation of Exchange
This theory which was proclaimed in the 20thCentury went further than the quantity theory by stating that the value of money was influenced not only by the quantity of money but also by the rate at which money circulates or is spent (velocity) and the output of goods and services.  It was expressed in form of an equation of exchange, thus : MV = PT. 
M stands for quanity of money, V for velocity, P for price levels and T for goods and services during a given period. 
From that equation, P = MV/T showing that price levels were affected by 3 factors, namely, quantity of money, velocity and output of goods and services.  This theory too was not fully accepted. 
Demand for Money
Demand for money refers to the situation where there is desire to hold or keep money instead of investing it.  The opportunity cost of holding money over a period is the interest income that is forgone.  The question is why do people desire to hold money?  People hold money because they get some benefits from doing so.  In deciding how much to hold, people consider both the benefits and costs of holding money. 
According to the famous economist, Lord Maynard Keynes of the United Kingdom, there are three motives for holding money, namely, the transaction motive, the precautionary motive and the speculative motive. 
The Transactions Motive:  People whether consumers or businessmen, keep a certain amount of money to carry out certain transactions associated with day to day requirements.  These include the purchases of food, fuel, transport needs debt payments etc.  In other words money is needed in order to acquire various items as and when needed. 
The Precautionary Motive:  People keep money aside in order to meet the unforsee and unplanned activities such as funerals, illness, accidents, loss of property through thefts or fires,, etc. 
The Speculative Motive: This is where money is kept in anticipationof making more money.  Some people may expect interest rates or value of stocks or shares to rise in the future and therefore they keep money to take advantage of such trends to make more money in the future.  Others keep money to participate in gambling with a view of making more money. 
The Money Demdn Curve
 (
Interest rate
Money demand
)
						Quantity of Money demanded 
The above curve shows that the quantity of money demanded increases as interest rates decline.  The interest rate is the opportunity cost of holding money.  The money demand curve shows a relationship between the level of interest rates in the economy and the stock of money demanded at a given point in time.  The higher the level of interest rates the greater the opportunity cost of holding money and the lower the quantity demanded. 
THE SUPPLY OF MONEY
The money supply is the stock of money existing at any particular time.  It is basically made up of coins and bank notes in circulation as well as bank deposits.  Money supply is measured either narrowly or broadly, with a very thin dividing line between the two. 
NARROW MONEY:  It comprises mostly notes and coins in circulation plus bank deposits.  This is money that is available to finance current spending, money that is held for transaction purposes, thus highlighting the function of money as a medium of exchange. 
Broad Money:  This is narrow money plus savings.  It also includes liquid assets.  This it involves the function of money as a medium of exchange as well as a store of value. 
Definition: Money is anything that is generally accepted as payment in exchange for goods and services and for settling debt. 

	10.7	CONCEPTS OF BANKING
The banking system being discussed here is made up of commercial banks and the Central Bank. 
Origin of Banking: The banking system in Zambia is based on the British System.  In England banking originated from the London goldsmiths, who, because of the nature of their business, had facilities or warehouses for storing valuables such as gold, silver and others.  These goldsmiths accepted deposits of valuables from merchants who had no safe place in which to keep their valuables and charged them for looking after their valuables.  Receipts were issued by goldsmiths to acknowledge the valuables they kept on behalf of their customers.  Later these receipts began to circulate and were used as means of payments by merchants.  These receipts eventually evolved into paper money or bank notes. 
Functions of Commercial Banks
The following are some of the functions carried out by Commercial Banks: 
i) Accepting Deposits:Banks provide depository services to their clients and keep money in form of current accounts, savings, and fixed or time deposit accounts. 
Current accounts enable customers to keep their money in a bank and they are charged fees for keeping their money in the bank. The funds kept in a current account are also known as Demand Deposits because funds can be withdrawn anytime as needed. Cheque books are normally issued to the account holders and withdraws are made through the use of cheques or ATM cards. 
Savings Accounts -This is where customers are paid interest by Banks on the deposits kepts in the savings accounts.  Normally banks prescribe minimum amounts that have to be maintained in these accounts. 
Time Deposits: Here clients keep relatively large amounts of money in a Bank for a specified period which can be 30 days, 60 days, 3 months, 6 months, 2 years or any period that a client may opt to have.  Interest rates paid here are normally higher than in savings accounts. 
ii) Providing Credit Facilities: Banks make their money by lending out funds to clients on which they charge interest.  Generally Banks provide credit facilities in form of overdrafts and loans.  One has to be a client in order to quality for a credit facility.  To access a facility a customer has to apply indicating the amount needed and the purpose of the facility.  Each request is subject to evaluation to determine is viability.  A successful applicant is required to provide security for the facility given. 
Overdraft: One must have a current account to qualify for this facility.  It is also known as ‘advances’.  An overdraft is a facility where a current account holder is allowed by the Bank to overdraw the account up to an authorized limit. If one is given a facility of say K20 million, it means that the account can be overdrawn up to this amount. Balances under this facility fluctuate when withdraws are made and funds are deposited from time to time.  Interest is charged only on negative balances.  The facility is normally valid for one year but subject to renewal as required. 
Loans:   A loan is given and paid within a specified period.  One can borrow for 3 months, 6 months, 2 years, etc.  Loan repayments are normally made in installments and the loan balances reduce as payments are made.  Interest is charged on outstanding loan balances.  For example if one gets a loan of K12 million payable in 3 monthly installments the situation will be as follows: 
			
	Installment
	
	
	Loan Balance

	   1st payment  
	 4,000,000 
	
	
	8,000,000 

	   2nd payment  
	4,000,000 
	
	
	4,000,000 

	   3rd payment  
	4,000,000 
	
	
	   N I L 



Loans like overdrafts require security as may be specified by the bank. 
iii) Agents of payments – Banks make various payments on behalf of their customers.  For instance they pay bills on behalf of their customers if instructed to do so.  They can also remit funds from one to another on behalf of their clients. 

iv) Foreign Exchange -  Banks are involved in the buying and selling of foreign exchange.  The buy rate is one at which banks buys foreign exchange from clients and sell rate is one at which they sell to clients in need of foreign currency. 

v) Trade Financing – Banks also provide resources and facilities for handling trade and business transactions. 

vi) Advisory Services – customers obtain advice if required on how to conduct and run business activities. 

vii) Valuables – Banks provide facilities where customers can keep their valuables. 

viii) Brokerage – Banks act as agents or brokers in the buying and selling of shares on the stock exchange. 

FACTORS THAT CONTRIBUTE TO BANK GROWTH
The size of the Bank can be expressed in form of deposit levels or total assets.  Banks differ in terms of size and the rate at which they expand their operations.  This is due to the following factors: 
1. Initial Capital – The amount of capital which the Bank uses to start its operations can have a bearing on its growth.  The larger the amount the more likely that a bank can grow faster than one that begins its operations with limited capital amount. 

2. Location – If a bank is located in an area where business potential is high its growth is likely to be high.  Poor choice of location can have adverse impact on the growth of a bank. 

3. Number of customers – The more customers the banks is able to attract the more chances it has in experiencing growth in its business operations. 

4. Quality of Customers – A bank may have fewer customers but if such clients are able to generate large volumes of business then it may grow faster than a bank with large numbers of customers that have limited business capacities. 

5. Quality of Management – A bank with experienced and highly competent management staff can influence growth through proper planning and good marketing strategies.  Poor management can reduce a bank’s capacity to grow as expected. 

6. Reputation of a bank – the reputation of stakeholders , directors and management can help in attracting customers to a bank and vice versa.  There is no way a bank can grow its business if it fails to attract sufficient number of customers. 

7. Economy – A buoyant and well managed economy tends to contribute to growth of banks where as a sick economy beset by corruption is likely to adversely affect the growth prospects. 

FACTORS AFFECTING LENDING CAPACITY OF BANKS
The profitability of any bank is determined by the size and quality of its loan portfolio.  A profitable bank is one that experiences low default rates by its clients and has manageable provisions for substandard loans. 
The following are some of the factors that affect the lending activities of banks either positively or negatively. 
1. Deposits: The main sources of funds which Banks use for lending money to the public are deposits.  Therefore the banks capacity to lend is determined by the amount of deposits at its disposal.  A bank with total deposits of K500 billion has the capacity to lend out more in loans and overdrafts than a bank with K10 billion in deposits.  This therefore means that the lending capacities of banks is determined by the size of their deposits. 

2. Interest Rates:  Customers that borrow money from banks are charged interest.  Interest rate is the cost of borrowing.  High interest rate tend to discourage people from borrowing because credit facilities become very expensive.  A reduction in interest rates would make borrowing cheaper and will in turn encourage more people to borrow from banks. 

On the other hand banks prefer high interest rates because they are able to generate more revenue and maximize their profits. 
3. Security Requirements – Generally banks demand appropriate security to cover overdrafts and loans so that if borrowers fail to pay back the money borrowed then they can use the security to clear the debts in question.  The point here is that if banks demand stringent security which many borrowers are not able to provide then this will reduce the number of eligible or potential borrowers.  This will negatively affect their lending portfolios. 

4. Quality of Proposals – Banks normally finance well prepared applications or proposals.  If most of the potential borrowers do not have the ability to prepare viable proposals then banks will not be able to obtain enough customers. 

5. Default Rates –If Banks experience high default rates (failure to pay back loans) in a community they are likely to be reluctant to lend more.  This will inevitably lead to reduced lending. 

6. Central Bank Regulations:  There are a number of regulations put in place by the Central Bank that tend to affect the way banks handle their lending portfolios.  For instance banks are required to place part of their deposits with the central bank.  These are known as statutory reserves.  If the statutory reserve ratio is say 10%, this means that 10% of the bank’s total deposits must be kept with the Central Bank.  For example if a bank has K100 billion in deposits, 10% which is K10 billion is kept at the Central, leaving K90 billion with the bank.  This means that the bank can utilize only K90 billion for lending purposes.  An increase in the reserve rate reduces the amount of money the bank can use and similarly a reduction in the rate increases the amount of loanable deposits. 

The Central bank can also influence interest rates used by Commercial Banks.  The rates may either increase or decrease and in the process affect the lending capacity of banks. 

10.8 The Role of the Central Bank

The Central Bank is the principal financial Institution in any country.  It regulates and supervises the entire banking sector.  In Zambia the Central Bank is known as the Bank of Zambia and is owned by the State.  It does not deal directly with the general public but through the Banking sector. 

Some of the main functions performed by the Central Bank are follows: 

1. It regulates and supervises the Banking and Financial sectors in the country.  It ensures that the financial sector operates smoothly and effectively for the well being of the entire economy.  It has in place rules and regulations which it uses to manage the entire system and has a monitoring system to ensure compliance by all the players in the financial sector.  The bank has also been given powers under an Act of Parliament which allows it to deal with any offenders that disregard its rules and regulations. 

2. It is the only institution allowed to issue the country’s currency in form of coins and bank notes. 

3. It is responsible for managing and maintaining the internal and external value of the currency. 

4. Acts as the Bank to the Government.  This means that it provides all the Banking Services needed by the Government in the same way that the public is serviced by the Commercial Banks. 

5. It is a Bank to Commercial Banks. These Banks have various accounts in the Central Bank. 

6. It acts as a lender of last resort to banks when in need of financial assistance from the Central Bank. 

7. It manages on behalf of the Government its internal and external debts. 

8. It manages the country’s foreign reserves. 

9. It facilitates the clearing of cheques issued by the Banking system. 

10. The Central bank maintains close contact with other Centrals banks and monetary institutions in other countries with the aim of achieving greater international monetary stability. 

11. It is largely responsible for the country’s monetary policy which involves decision and actions of the government regarding management of money supply.  An increase in money supply leads to a lot of spending and borrowing.  With too much money in circulation inflation is likely to rise.  To reduce money supply the central bank normally moves in to reduce borrowing by limiting the capacity of commercial banks to lend. 

The instruments that the Central Bank can use to control money supply include the use of the Bank Rate and Open Market Operations.  The bank rate is the interest charged by the Central Bank.  To check the money supply, the Bank rate is raised to make credit expensive and as such discourages people form borrowing. 

In open market operations, the Central Bank can influence directly the banks level of deposits by buying or selling government securities like treasury bills and bonds and also by varying statutory reserves as required.  For instance if the Central Bank wants to reduce money supply and ultimately the rate of inflation, it can do so by selling treasury bills which will lead to reduction in money supply. 
10.9 MONEY MARKETS                                                                                                                 
The money market, or sometimes known as the financial market was originally divided into segments as follows: 
i)Money Market ii)Discount Market 
iii)	Securities or Stock Exchange Market iv)	Capital Market 
These markets evolved over time and had unique money products to handle with different players being involved.  Nowadays the first two segments constitute the money market while the other two the capital market. 
Products
Each of the Markets indicated above specialized in handling specific products. 
i) Money Market – The product traded or handled in this market is short term funds in form of short term loans of up to 3 months duration and money at call.  The last named product has no specific repayment period but payable on call. 

ii) Discount Market -  The products here included treasury bills, Bonds, Bills of Exchange and Promissory notes.  Treasury bills are short term government debts whose maturity could range from 3 months to 12 months or more.  The Government borrows on short term basis by issuing treasury bills through the Central Bank and the debts are paid from Government Revenue.  Bonds are normally medium to long term debts of two years or more. 

iii) Stock Exchange Market – Stocks or shares are the products traded in this market.  This is the only market where trading is carried out in a building. 

iv) Capital Market – the product is in form of long term debts or debentures 
Major Players (Buyers and Sellers)
In the money market, like in other markets, one finds the suppliers (sellers) and buyers of the products traded. 
i) Money Market – The providers of funds (sellers) in the money market are Commercial Banks with excess liquidity or fund.  When they have excess money which they have not been able to lend out, Banks take advantage of this market to offload the excess money which they lend at lower interest rates than they lend to the general public. The borrowers (or buyers) or these funds are financial institutions known as Discount Houses.  These institutions borrow money from this market to use it for transactions in the Discount Market.  Sometimes other Banks borrow from this market when they run out of funds. Hence it is sometimes referred to as the Inter-Bank Market. 

ii) Discount Market – The discount houses use funds borrowed from the money market to discount or purchase bills that are traded in this market. 

What happens is that people and institutions invest money in treasury bills and bonds for specified periods.  However, a bill holder may want to sell the bill before it matures for whatever reason.  The discount houses take advantage of the situation to buy such bills at a discount.  For example if a person had invested K100 million in treasury bills for 12 months.  But after 6 months he may experience some financial problems and then decides to sell the treasury bill in order to get cash now rather than wait until the maturity of the bill.  The discount House may offer to purchase the bill at say 10% discount, meaning that the owner of the bill will get 90% of the bill and the Deposit House will keep the bill until it matures and collects K100 million.  A profit of K10 million is made by the Discount House by its involvement in the discount business.  Therefore in this market the buyers are discount houses and the sellers are bill owners. 

iii) Stock Exchange Market – This is where stocks or shares are bought and sold.  Shares are normally sold by companies that need funds to finance their operations.  Buyers are individuals and various institutions that want to become shareholders.  When one buys shares in a company he or she is entitled to getting dividends from the company. Shares appreciate in value (can also depreciate) and when this occurs the shareholders make a profit from such a transaction.  For example if one buys shares at K100 per share now and then in 2 years time the value of shares increases to K500 per share, it means that if this shareholder decides to sell his shares he will do so at a profit of K400 per share.  The amount he gets will depend on how many shares he has. 

iv) Capital Market – The product here is long term funds and it is mainly investors that seek such funds to finance big projects that take long before operations start.  Example are mining companies, energy developers, real estate businesses, etc.  So the buyers here are investors.  The providers of funds (sellers) are financial institutions that generate long term kind of money such as Insurance companies, Pension funds and merchant banks. 

Benefits of Money Markets

· They provide avenues where banks with excess liquidity can invest their excess funds. 
· Source of long term capital through long term loans in the capital market and shares in the stock exchange 
· Provide lucrative investments opportunities in securities such as bonds and shares. 
	





[image: ]Recommended Readings

Main Text 
4. Dominic Salvatone, (2006), Managerial Economics, 6th Edition, Oxford University Press New York 

5. D. W. Dwivadi, (2008), Managerial Economics, 7th Edition, Vikas Publishing House PUT Ltd, New Delhi 

6. Edwin Manfield, W. Bruce Mless, Well A. Doherty, Keith Weigelt, Managerial Economics, applications and cases, W. W Norton and Company, New Yorki 



		













National Institute Of Public Administration – Outreach Programmes Division 	1	
National Institute Of Public Administration – Outreach Programmes Division 	1	

image3.jpeg




image21.png




image4.jpeg




image22.png




image23.jpeg




image24.png
change in quantity A4 Q

ch"™ge in Labour AL




image5.jpeg




image6.jpeg




image25.png




image26.png




image27.png
_cl-l.u

bd

27)4100




image28.png
».ﬁ \T]




image29.png




image30.png
1 2 3 4 5
Price Qty demanded TR AR MR
(QxP) (Tr/Q) ATs
AQ




image31.png
A
A
A
A
TS




image32.png
S
S
S
S
AL




image7.jpeg




image33.png
S
P PP
P PP
P PP
P PP
R R R R e




image34.png
Costs/
Revenue

Py
Po

P2

Inelastic due to group monopoly

/AR=DC





image35.png




image8.jpeg




image9.jpeg




image10.jpeg




image11.jpeg




image12.jpeg




image13.jpeg




image14.jpeg




image15.png




image16.png




image17.png




image18.png




image19.png




image20.jpeg




image1.png




image2.jpeg




