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UNIT – 2 VALUE ENGINEERING 

Part  - A 

1. What is value engineering and value analysis. State its uses. (N/D ’17) (A/M ’17) 

(A/M ’16) (N/D ’15) (N/D ’14) (M/J ’13) 

Value analysis is the application of a set of techniques to an existing product 

with a view to improve its value. It is thus a remedial process. Value engineering is 

the application of exactly the same set of techniques to a new product at the design 

stage, project concept or preliminary design when no hardware exists to ensure that 

bad features are not added. Value engineering, therefore, is a preventive process. 

2. Write any four aims of value engineering (N/D’16) 

o Simplify the product. 

o Use (new) cheaper and better materials. 

o Modify and improve product design. 

o Use efficient processes. 

o Reduce the product cost. 

o Increase the utility of the product by economical means. 

o Save money or increase the profits. 

3. What is make or buy decision? List out the factors. (N/D ’17) (A/M ’15) (N/D ’14) 

(N/D ’13) 

In the process of carrying out business activities of an organization, a 

component/product can be made within the organization or bought from a 

subcontractor. Each decision involves its own costs. So, in a given situation, the 

organization should evaluate each of the above make or buy alternatives and then 

select the alternative which results in the lowest cost. This is an important decision 

since it affects the productivity of the organization. 

4. What is time value of money? (N/D ’17) (A/M ’16) (N/D ’14) (A/M ’13) 

Interest rate is the rental value of money. It represents the growth of capital 

per unit period. The period may be a month, a quarter, semiannual or a year. An 

interest rate 15% compounded annually means that for every hundred rupees invested 

now, an amount of Rs. 15 will be added to the account at the end of the first year. So, 

the total amount at the end of the first year will be Rs. 115. 

 
The formula to find the future worth in the third column is 

F = P x (1 + i)
n
 

where 

P = principal amount invested at time 0, 
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F = future amount, 

i = interest rate compounded annually, 

n = period of deposit. 

5. What is capital recovery? (N/D ’17) (N/D ’16) 

The objective of this mode of investment is to find the annual equivalent 

amount (A) which is to be recovered at the end of every interest period for n interest 

periods for a loan (P) which is sanctioned now at an interest rate of I compounded at 

the end of every interest period (see Fig.) 

In Fig.,  P = present worth (loan amount) 

A = annual equivalent payment (recovery amount) 

i = interest rate 

n = No. of interest periods 

The formula to compute P is as follows: 

 
6. Write the need of studying economics for the engineers. (N/D ’17) 

Economics is the science that deals with the production and consumption of 

goods and services and the distribution and rendering of these for human welfare. 

7. Write the expression for sinking fund factor. (N/D ’17) 

In this type of investment mode, the objective is to find the equivalent amount 

(A) that should be deposited at the end of every interest period for n interest periods to 

realize a future sum (F) at the end of the nth interest period at an interest rate of i. 

The formula to get F is 

 
A = equal amount to be deposited at the end of each interest period 

n = No. of interest periods 

i = rate of interest 

F = single future amount at the end of the nth period 

8. What is effective interest rate? (A/M ’17) (A/M ’15) 

Let i be the nominal interest rate compounded annually. But, in practice, the 

compounding may occur less than a year. For example, compounding may be 
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monthly, quarterly, or semi-annually. Compounding monthly means that the interest 

is computed at the end of every month. There are 12 interest periods in a year if the 

interest is compounded monthly. Under such situations, the formula to compute the 

effective interest rate, which is compounded annually, is 

Effective interest rate, R = (1 + i/C)
c
 - 1 

where, 

i = the nominal interest rate 

C = the number of interest periods in a year. 

9. Write down the formula to obtain single payment compound amount. (A/M ’16) 

The objective is to find the single future sum (F) of the initial payment (P) 

made at time 0 after n periods at an interest rate i compounded every period. 

The formula to obtain the single-payment compound amount is 

 
10. Mention two applications of various interest formula (N/D ’13) 

In most of the practical decision environments, executives will be forced to 

select the best alternative from a set of competing alternatives. Let us assume that an 

organization has a huge sum of money for potential investment and there are three 

different projects whose initial outlay and annual revenues during their lives are 

known. The executive has to select the best alternative among these three competing 

projects. 

There are several bases for comparing the worthiness of the projects. These bases are: 

1. Present worth method 

2. Future worth method 

3. Annual equivalent method 

4. Rate of return method 

The interest formulas are used to perform these methods  

Part – B & C 

1. Explain the procedural steps of value engineering with a suitable example. (16 

marks) (N/D ’17) (A/M ’17) (A/M ’16) 

The basic steps of value engineering are as follows: 

(a) Blast  (i) Identify the product. 

(ii) Collect relevant information. 

(iii) Define different functions. 

(b) Create  (iv) Different alternatives. 

(v) Critically evaluate the alternatives. 

(c) Refine  (vi) Develop the best alternative. 

(vii) Implement the alternative. 

Step 1: Identify the product. First, identify the component for study. In future, 

any design change should add value and it should not make the product as obsolete 

one. Value engineering can be applied to a product as a whole or to sub-units. 
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Step 2: Collect relevant information. Information relevant to the following must 

be collected: 

 Technical specifications with drawings 

 Production processes, machine layout and instruction sheet 

 Time study details and manufacturing capacity 

 Complete cost data and marketing details 

 Latest development in related products 

Step 3: Define different functions. Identify and define the primary, secondary and 

tertiary functions of the product or parts of interest. Also, specify the value content of 

each function and identify the high cost areas. 

Step 4: Different alternatives. Knowing the functions of each component part and 

its manufacturing details, generate the ideas and create different alternatives so as to 

increase the value of the product. Value engineering should be done after a brain 

storming session. All feasible or non-feasible suggestions are recorded without any 

criticism; rather, persons are encouraged to express their views freely. 

Basic principles of brain storming 

Some of the important principles of brain storming which are useful in value 

analysis are now listed. 

(i) A quality idea comes from quantity of ideas. If the number of ideas generated is 

more, the more good solutions do turn up. 

(ii) Creative ideas emerge from unconventional thinking. 

(iii) Spontaneous evaluation of ideas curbs imaginative thinking and retards the flow 

of creative ideas. 

(iv) Hitch-hiking on the ideas often lead to better ideas. 

(v) Creativity is a regenerative process and the recording of ideas as they emerge 

helps serve as a catalyst to generate more ideas. 

(vi) When ideas cease to flow, short diversions enable the mind to rebound with new 

ideas after recuperation. 

Step 5: Critically evaluate the alternatives. Different ideas recorded under 

step 4 are compared, evaluated and critically assessed for their virtues, validity and 

feasibility as regards their financial and technical requirements. The ideas technically 

found and involving lower costs are further developed. 

Step 6: Develop the best alternative. Detailed development plans are made for 

those ideas which emerged during step 5 and appear most suitable and promising. 

Development plans comprise drawing the sketches, building of models, conducting 

discussions with the purchase section, finance section, marketing division, etc. 

Step 7: Implement the alternative. The best alternative is converted into a 

proto-type manufacturing model which ultimately goes into operation and its results 

are recorded. 

2. Discuss (i) the equal payment series , (ii) capital recovery factor, (iii) Uniform 

gradient series and (iv) annual equivalent factor with suitable examples (16 

marks) (N/D ’17) 

Equal-Payment Series Compound Amount 
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In this type of investment mode, the objective is to find the future worth of n 

equal payments which are made at the end of every interest period till the end of the 

nth interest period at an interest rate of i compounded at the end of each interest 

period. The corresponding cash flow diagram is shown in Fig. 3.4. 

 
In Fig.,  A = equal amount deposited at the end of each interest period 

n = No. of interest periods 

i = rate of interest 

F = single future amount 

The formula to get F is 

 
where 

(F/A, i, n) is termed as equal-payment series compound amount factor. 

Equal-Payment Series Sinking Fund 

In this type of investment mode, the objective is to find the equivalent amount 

(A) that should be deposited at the end of every interest period for n interest periods to 

realize a future sum (F) at the end of the nth interest period at an interest rate of i. The 

corresponding cash flow diagram is shown in Fig. 

 
In Fig.,  A = equal amount to be deposited at the end of each interest period 

n = No. of interest periods 

i = rate of interest 

F = single future amount at the end of the nth period 

The formula to get F is 

 
Where (A/F, i, n) is called as equal-payment series sinking fund factor. 
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Equal-Payment Series Present Worth Amount 

The objective of this mode of investment is to find the present worth of an 

equal payment made at the end of every interest period for n interest periods at an 

interest rate of i compounded at the end of every interest period. The corresponding 

cash flow diagram is shown in Fig.  

 
Here, P = present worth 

A = annual equivalent payment 

i = interest rate 

n = No. of interest periods 

The formula to compute P is 

 
Where (P/A, i, n) is called equal-payment series present worth factor. 

Equal-Payment Series Capital Recovery Amount 

The objective of this mode of investment is to find the annual equivalent 

amount (A) which is to be recovered at the end of every interest period for n interest 

periods for a loan (P) which is sanctioned now at an interest rate of I compounded at 

the end of every interest period (see Fig.) 

 
In Fig,  P = present worth (loan amount) 

A = annual equivalent payment (recovery amount) 

i = interest rate 

n = No. of interest periods 

The formula to compute P is as follows: 
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where, (A/P, i, n) is called equal-payment series capital recovery factor. 

Uniform Gradient Series Annual Equivalent Amount 

The objective of this mode of investment is to find the annual equivalent 

amount of a series with an amount A1 at the end of the first year and with an equal 

increment (G) at the end of each of the following n – 1 years with an interest rate i 

compounded annually. The corresponding cash flow diagram is shown in Fig. 

 
The formula to compute A under this situation is 

 
Where (A/G, i, n) is called uniform gradient series factor. 

3. Discuss make or buy decision. Explain in detail the different approaches for 

make or buy decision (16 marks) (N/D ’17) (A/M ’17) (A/M ’16) 

In the process of carrying out business activities of an organization, a 

component/product can be made within the organization or bought from a 

subcontractor. Each decision involves its own costs. So, in a given situation, the 

organization should evaluate each of the above make or buy alternatives and then 

select the alternative which results in the lowest cost. This is an important decision 

since it affects the productivity of the organization. In the long run, the make or buy 

decision is not static. The make option of a component/product may be economical 

today; but after some time, it may turn out to be uneconomical to make the same. 

Criteria for make or buy 

In this section the criteria for make or buy are discussed. 

Criteria for make 

The following are the criteria for make: 

 The finished product can be made cheaper by the firm than by outside 

suppliers. 

 The finished product is being manufactured only by a limited number of 

outside firms which are unable to meet the demand.  
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 The part has an importance for the firm and requires extremely close quality 

control. 

 The part can be manufactured with the firm‟s existing facilities and similar to 

other items in which the company has manufacturing experience. 

Criteria for buy 

The following are the criteria for buy: 

 Requires high investments on facilities which are already available at suppliers 

plant. 

 The company does not have facilities to make it and there are more profitable 

opportunities for investing company‟s capital. 

 Existing facilities of the company can be used more economically to make 

other parts. 

 The skill of personnel employed by the company is not readily adaptable to 

make the part. 

 Patent or other legal barriers prevent the company for making the part. 

 Demand for the part is either temporary or seasonal. 

Approaches for make or buy decision 

Types of analysis followed in make or buy decision are as follows: 

1. Simple cost analysis 

2. Economic analysis 

3. Break-even analysis 

Simple Cost Analysis 

In this method we calculate „Cost to make‟ and „cost to buy‟, from the total 

cost, we will take the decision  

Economic Analysis 

The following inventory models are considered to illustrate this concept: 

a) Purchase model 

b) Manufacturing model 

The formulae for EOQ and total cost (TC) for each model are given in the 

following table: 
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Where  

D = demand/year 

P = purchase price/unit 

Cc = carrying cost/unit/year 

Co = ordering cost/order or set-up cost/set-up 

k = production rate (No. of units/year) 

r = demand/year 

Q1 = economic order size 

Q2 = economic production size 

TC = total cost per year 

Break-even Analysis 

The break-even analysis chart is shown in Fig. In the figure 

 

TC = total cost 

FC = fixed cost 

TC = FC + variable cost 

B = the intersection of TC and sales (no loss or no gain situation) 

A = break-even sales 

C = break-even quantity/break-even point (BEP) 

The formula for the break-even point (BEP) is 
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4. Describe the functions and aims of value engineering (8 marks) (A/M’17) 

Function is the purpose for which the product is made. Identification of the basic 

functions and determination of the cost currently being spent on them are the two major 

considerations of value analysis. 

Function identifies the characteristics which make the product/component/ 

part/item/device to work or sell. “Work functions” lend performance value while “sell 

functions” provide esteem value. Verbs like “support”, “hold”, “transmit”, “prevent”, 

“protect”, “exhibits”, “control”, etc., are used to describe work functions, while “attract”, 

enhance”, “improve”, “create”, etc., are used to describe “sell” functions. For example, in 

a “bus driver cabin”, the functional analysis of some of the parts are given in Table 

 
Classification of the functions 

Rarely do all functions assume equal importance. Usually, some functions are 

more important than others. Functions can be classified into the following three 

categories: 

1. Primary function 

2. Secondary function 

3. Tertiary function 

Primary functions are the basic functions for which the product is specially 

designed to achieve. Primary functions, therefore, are the most essential functions 

whose non-performance would make the product worthless, e.g. a photo frame 

exhibits photographs, a chair supports weight, a fluorescent tube gives light. 

Secondary functions are those which, if not in-built, would not prevent the 

device from performing its primary functions, e.g., arms of a chair provide support for 

hands. Secondary functions are usually related to convenience. The product can still 

work and fulfill its intended objective even if these functions are not in-built and yet 

they may be necessary to sell the product. 

Tertiary functions are usually related to esteem appearance. For example, 

Sunmica top of a table gives esteem appearance for the table. 

Let us consider a single example of painting a company bus to explain all the 

above three functions. Here, the primary function of painting is to avoid corrosion. 

The secondary function is to identify the company to which the bus belongs by the 
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colour of the paint (e.g. blue colour for Ashok Leyland Ltd.). The tertiary function is 

to impart a very good appearance to the bus by using brilliant colours. 

Aims 

The aims of value engineering are as follows: 

1. Simplify the product. 

2. Use (new) cheaper and better materials. 

3. Modify and improve product design. 

4. Use efficient processes. 

5. Reduce the product cost. 

6. Increase the utility of the product by economical means. 

7. Save money or increase the profits. 

5. A company has to replace a present facility after 15 years at an outlay of Rs. 

5,00,000. It plans to deposit an equal amount at the end of every year for the next 

15 years at an interest rate of 18% compounded annually. Find the equivalent 

amount that must be deposited at the end of every year for the next 15 years. (8 

Marks) (A/M ’17) 

Solution 

F = Rs. 5,00,000 

n = 15 years 

i = 18% 

A = ? 

The corresponding cash flow diagram is shown in Fig. 

 

 

A = 5,00,000(A/F, 18%, 15) 

A = 5,00,000 X 0.0164 

A = Rs. 8,200 

The annual equal amount which must be deposited for 15 years is Rs. 8,200. 


