
MG6863 Engineering Economics  Unit – 5 Depreciation  

 44 

UNIT – 5 DEPRECIATION 

Part – A 

1. What is depreciation? (N/D ’17) (A/M ’17) (A/M ’15) (N/D ’15) (N/D ’14) (N/D 

’13) 

The word “depreciation” means decrease in value of any physical asset with 

the passage of time. 

(or) 

Depreciation is the process of allocating the acquisition cost of the tangible 

assets less salvage value, if any, in a systematic and a rational manner over the 

estimated life of the asset.  

2. What is inflation? (N/D ’17) 

Inflation is the rate of increase in the prices of goods per period. In other 

words, Inflation may be defined as a sustained rise in the general price level, it is an 

economic condition where there is a rise in prices resulting in the fall in the 

purchasing power of money.  

3. What is budget? (N/D ’17) 

A budget is a financial plan for a defined period of time, usually a year. This 

plan includes approximate costs, revenues during a specific period and reflects future 

financial conditions 

4. What are all the causes of depreciation? (N/D ’17) (A/M ’16) 

 Wear and tear  

 Obsolescence 

 Depletion  

 Lapse of time   

5. State the merits of annuity method of depreciation (A/M ’17) 

Annuity method is particularly applicable to those assets whose cost is heavy and life 

is long and fixed, e.g. leasehold property, land and building etc. 

6. Why do we provide depreciation on fixed assets? (A/M ’16) 

 To show the correct financial position  

 To show the assets in the balance sheet at their true value  

 Important to work for the replacement and renewal of assets  

 It act as a source of internally generated finance  

 To calculate the profits for tax purposes 

 To decide the buy or sell the assets  

7. Define declining balance method of depreciation (N/D ’16) 

In this method of depreciation, a constant percentage of the book value of the 

previous period of the asset will be charged as the depreciation amount for the current 

period. This approach is a more realistic approach, since the depreciation charge 

decreases with the life of the asset which matches with the earning potential of the 

asset. The book value at the end of the life of the asset may not be exactly equal to the 

salvage value of the asset. This is a major limitation of this approach. 

8. List the reasons for inflation (N/D ’16) 

 Unmanageable demand in economy for goods and service  
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 Increase in input costs  

 Deficit induced inflation  

 Rachet inflation  

9. What is benefit cost ratio? (A/M ’15) 

Benefit cost ratio is the ratio between the equivalent benefit and equivalent costs is 

called the benefit cost ratio 

Benefit cost ratio = 
                   

                
 

10. Differentiate straight line method of depreciation and declining balance method 

of depreciation (N/D ’15) 

Straight Line Method of Depreciation 

In this method of depreciation, a fixed sum is charged as the depreciation 

amount throughout the lifetime of an asset such that the accumulated sum at the end 

of the life of the asset is exactly equal to the purchase value of the asset. Here, we 

make an important assumption that inflation is absent. 

Declining balance method of depreciation 

In this method of depreciation, a constant percentage of the book value of the 

previous period of the asset will be charged as the depreciation amount for the current 

period. This approach is a more realistic approach, since the depreciation charge 

decreases with the life of the asset which matches with the earning potential of the 

asset. 

11. Explain in few words the various types of depreciation (N/D ’14) 

 Straight line method of depreciation 

 Declining balance method of depreciation 

 Sum of the years-digits method of depreciation 

 Sinking-fund method of depreciation 

 Service output method of depreciation 

12. What is sinking fund? (M/J ’13) 

Sinking fund is the amount, in which amount is invested elsewhere other than 

in the business itself, and the interest will be earned on the fund.  

Part – B 

1. A machine costs Rs. 5,00,000. Its annual operation cost during the first year is 

Rs. 40,000 and it increases by Rs. 5,000 every year thereafter. The maintenance 

cost during the first year is Rs. 60,000 and it increases by Rs. 6,000 every year 

thereafter. The resale value of the machine is Rs. 4,00,000 at the end of the first 

year and it decreases by Rs. 50,000 every year thereafter. Assume an interest 

rate (discounting factor) of 20%. (16 marks) (A/M ’17) 

Solution  

The method of finding the economic life of the machine with a discounting 

factor of 20% at zero inflation rate is summarized in Table. From the table it is clear 

that the total annual equivalent cost is minimum if the machine is used for 14 years. 

Hence, the economic life of the machine is 14 years. 
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2. A company has purchased an equipment whose first cost is Rs. 1,00,000 with an 

estimated life of eight years. The estimated salvage value of the equipment at the 

end of its lifetime is Rs. 20,000. Determine the depreciation charge and book 

value at the end of various years using the straight line method of depreciation 

and demonstrate the calculations of the declining balance method of depreciation 

by assuming 0.2 for K.(16 marks) (A/M ’17) 

Solution 

Straight line method of depreciation 

P  = Rs. 1,00,000 

F  = Rs. 20,000 

n  = 8 years 

Dt  = (P – F)/n 

= (1,00,000 – 20,000)/8 

= Rs. 10,000 

Bt  = P – t x (P – F)/n 

B5  = 1,00,000 – 5 x (1,00,000 – 20,000)/8 

= Rs. 50,000 

In this method of depreciation, the value of Dt is the same for all the years. 

The calculations pertaining to Bt for different values of t are summarized in Table 

 
If we are interested in computing Dt and Bt for a specific period (t), the 

formulae can be used. In this approach, it should be noted that the depreciation is the 

same for all the periods. 

Declining balance method of depreciation 

P = Rs. 1,00,000 

F = Rs. 20,000 

n = 8 years 

K = 0.2 

The calculations pertaining to Dt and Bt for different values of t are 

summarized in Table using the following formulae: 

Dt = K x Bt–1 

Bt = Bt–1 – Dt 

Dt = K(1 – K)t –1 x P 
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D5 = 0.2(1 – 0.2)4 x 1,00,000 

= Rs. 8,192 

Bt = (1 – K)t x P 

B5 = (1 – 0.2)5 x 1,00,000 

= Rs. 32,768 

 
If we are interested in computing Dt and Bt for a specific period t, the 

respective formulae can be used. 

3. Discuss the different methods of calculation of depreciation (16 marks) (N/D ’17) 

Methods of depreciation 

There are several methods of accounting depreciation fund. These are as 

follows: 

1. Straight line method of depreciation 

2. Declining balance method of depreciation 

3. Sum of the years-digits method of depreciation 

4. Sinking-fund method of depreciation 

5. Service output method of depreciation 

These are now discussed in detail. 

Straight Line Method of Depreciation 

In this method of depreciation, a fixed sum is charged as the depreciation 

amount throughout the lifetime of an asset such that the accumulated sum at the end 

of the life of the asset is exactly equal to the purchase value of the asset. Here, we 

make an important assumption that inflation is absent. 

Let P = first cost of the asset, 

F = salvage value of the asset, 

n = life of the asset, 

Bt = book value of the asset at the end of the period t, 

Dt = depreciation amount for the period t. 

The formulae for depreciation and book value are as follows: 

Dt = (P – F)/n 

Bt = Bt–1 – Dt = P – t x [(P – F)/n] 

Declining Balance Method of Depreciation 
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In this method of depreciation, a constant percentage of the book value of the 

previous period of the asset will be charged as the depreciation amount for the current 

period. This approach is a more realistic approach, since the depreciation charge 

decreases with the life of the asset which matches with the earning potential of the 

asset. The book value at the end of the life of the asset may not be exactly equal to the 

salvage value of the asset. This is a major limitation of this approach. 

Let 

P = first cost of the asset, 

F = salvage value of the asset, 

n = life of the asset, 

Bt = book value of the asset at the end of the period t, 

K = a fixed percentage, and 

Dt = depreciation amount at the end of the period t. 

The formulae for depreciation and book value are as follows: 

Dt = K x Bt-1 

Bt = Bt–1 – Dt = Bt–1 – K x Bt–1 

    = (1 – K) x Bt–1 

The formulae for depreciation and book value in terms of P are as follows: 

Dt = K(1 – K)t–1 x P 

Bt = (1 – K)t x P 

While availing income-tax exception for the depreciation amount paid in each 

year, the rate K is limited to at the most 2/n. If this rate is used, then the corresponding 

approach is called the double declining balance method of depreciation. 

Sum-of-the-Years-Digits Method of Depreciation 

In this method of depreciation also, it is assumed that the book value of the 

asset decreases at a decreasing rate. If the asset has a life of eight years, first the sum 

of the years is computed as 

Sum of the years = 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 = 36 = n(n + 1)/2 

The rate of depreciation charge for the first year is assumed as the highest and 

then it decreases. The rates of depreciation for the years 1–8, respectively are as 

follows: 8/36, 7/36, 6/36, 5/36, 4/36, 3/36, 2/36, and 1/36. 

For any year, the depreciation is calculated by multiplying the corresponding 

rate of depreciation with (P – F). 

Dt = Rate x (P – F) 

Bt= Bt–1 – Dt 

The formulae for Dt and Bt for a specific year t are as follows: 

 

Sinking Fund Method of Depreciation 
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In this method of depreciation, the book value decreases at increasing rates 

with respect to the life of the asset.  

Let  P = first cost of the asset, 

F = salvage value of the asset, 

n = life of the asset, 

i = rate of return compounded annually, 

A = the annual equivalent amount, 

Bt = the book value of the asset at the end of the period t, and 

Dt = the depreciation amount at the end of the period t. 

The loss in value of the asset (P – F) is made available an the form of 

cumulative depreciation amount at the end of the life of the asset by setting up an 

equal depreciation amount (A) at the end of each period during the lifetime of the 

asset. 

A = (P – F) x [A/F, i, n] 

The fixed sum depreciated at the end of every time period earns an interest at 

the rate of i% compounded annually, and hence the actual depreciation amount will be 

in the increasing manner with respect to the time period.  

A generalized formula for Dt is 

Dt = (P – F) x (A/F, i, n) x (F/P, i, t – 1) 

The formula to calculate the book value at the end of period t is 

Bt = P – (P – F) (A/F, i, n) (F/A, i, t) 

The above two formulae are very useful if we have to calculate Dt and Bt for 

any specific period. If we calculate Dt and Bt for all the periods, then the tabular 

approach would be better. 

Service Output Method of Depreciation 

In some situations, it may not be realistic to compute depreciation based on 

time period. In such cases, the depreciation is computed based on service rendered by 

an asset.  

Let P = first cost of the asset 

F = salvage value of the asset 

X = maximum capacity of service of the asset during its lifetime 

x = quantity of service rendered in a period. 

Then, the depreciation is defined per unit of service rendered: 

Depreciation/unit of service = (P – F)/X 

Depreciation for x units of service in a period = [(P – F)/X] 

4. Explain the method of evaluation of public alternatives with special reference to 

inflation adjusted decision (16 marks) (N/D ’17) 

In evaluating alternatives of private organizations, the criterion is to select the 

alternative with the maximum profit. The profit maximization is the main goal of 

private organizations while providing goods/services as per specifications to their 

customers. But the same criterion cannot be used while evaluating public alternatives. 

Examples of some public alternatives are constructing bridges, roads, dams, 

establishing public utilities, etc. 
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The main objective of any public alternative is to provide goods/services to the 

public at the minimum cost. In this process, one should see whether the benefits of the 

public activity are at least equal to its costs. If yes, then the public activity can be 

undertaken for implementation. Otherwise, it can be cancelled. This is nothing but 

taking a decision based on Benefit-Cost ratio (BC) given by 

Benefit cost ratio = 
                   

                
 

The benefits may occur at different time periods of the public activity. For the 

purpose of comparison, these are to be converted into a common time base (present 

worth or future worth or annual equivalent). Similarly, the costs consist of initial 

investment and yearly operation and maintenance cost. These are to be converted to a 

common time base as done in the equivalent benefits. Now the ratio between the 

equivalent benefits and equivalent costs is known as the “Benefit-Cost ratio”. If this 

ratio is at least one, the public activity is justified; otherwise, it is not justified. Let 

BP = present worth of the total benefits 

BF = future worth of the total benefits 

BA = annual equivalent of the total benefits 

P = initial investment 

PF = future worth of the initial investment 

PA = annual equivalent of the initial investment 

C = yearly cost of operation and maintenance 

CP = present worth of yearly cost of operation and maintenance 

CF = future worth of yearly cost of operation and maintenance 

 
If economic decisions are taken without considering the effect of inflation into 

account, most of them would become meaningless and as a result the organizations 

would end up with unpredictable return. But there is always difficulty in determining 

the rate of inflation. The worldwide trend/wish is to curtail inflation. But due to 

various reasons, it is very difficult to have zero inflation. For practical decision 

making, an average estimate may be assumed depending on the period of the 

proposals under consideration. Hence, we need a procedure which will combine the 

effects of inflation rate and interest rate to take realistic economic decision. 

Procedure to adjust inflation 

A procedure to deal with this situation is summarized now. 

(i) Estimate all the costs/returns associated with an investment proposal in terms of 

today’s rupees. 

(ii) Modify the costs/returns estimated in step 1 using an assumed inflation rate so that 

at each future date they represent the costs/returns at that date in terms of the 

rupees that must be expended/received at that time, respectively. 

(iii)As per our requirement, calculate either the annual equivalent amount or future 

amount or present amount of the cash flow resulting from step 2 by considering 

the time value of money. 


