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Depreciation Valuation
Keyword: ► 1.0: Depreciated Replacement Cost (DRC), 2.0: Cost Approach, 3.0: IVS GN-8 (International Valuation Standards – General Notes: 8 -2007), Physical Deterioration and Functional / Technical obsolescence 4.0: Technical Information Paper (Tip 2 – 2011):► Economic obsolescence, ► and 5.0: Regular Pattern of Depreciation Valuation. ◄
1.0: The Depreciated Replacement cost (DRC) Approach also known as (aka) Cost Approach: 

(IVS): The cost approach estimates value using the economic principle that a buyer will pay no more for an asset than the cost to obtain an asset of equal utility, whether by purchase or by construction. It is based on the principle of substitution, i.e. that unless undue time, inconvenience, risk or other factors are involved, the price that a buyer in the market would pay for the asset being valued would not be more than the cost to assemble or construct an equivalent asset. 
Often the asset being valued will be less attractive than the alternative that could be purchased or assembled because of “age” or  “obsolescence”.  Where this is the case, adjustments will need to be made to the cost of the alternative asset. These adjustments are collectively known as depreciation.
2.00: COST APPROACH: 

(IVS) The Cost approach aka, “Land and Building Method” provides an indication of value by calculating the current replacement or reproduction cost of an asset and making deductions for physical deterioration and all other relevant forms of obsolescences. The cost approach is being used as a reasonableness check to other approaches. (IVS). ► Market Value of land is added to the depreciated replacement / reproduction cost of the building, the result is value by land and building method. Market Value of land is assessed by comparable sales method proximate in time and type. Construction rates applied is based on CPWD or States PWD plinth area rates for estimation purpose. ◄
	Replacement cost method
	Reproduction cost method

	A method that indicates value by calculating the cost of a similar asset offering equivalent utility. 

The replacement cost is a modern equivalent asset, which is one that provides similar function and equivalent utility to the asset being valued, but which of a current design and constructed or made using current cost-effective materials and techniques.

Calculate the current cost of replacement and deduct total depreciation from the total costs to arrive at a value of subject asset. (IVS)


	A method under the cost approach that indicates value by calculating the cost to recreating a replica of an asset. Reproduction cost is appropriate where the current cost of a modern equivalent asset is greater than the cost of recreating a replica of the subject asset or the utility offered by the subject real property could only be provided by a replica rather than a modern equivalent.

Calculate the current cost that would be incurred to create an exact replica of the subject asset, and deduct total depreciation from the total costs to arrive at a value of subject asset. (IVS)


2.1: In the context of the DRC (Depreciated Replacement Cost) method, depreciation refers to adjustments made to the cost of an equivalent asset to reflect any comparative obsolescence that affects the subject asset and has no regard to the accounting policies or tax profile of the owner. Replacement costs should capture all of the costs that would be incurred at the date of valuation by a typical market participant seeking to create a similar asset.
These costs can be broadly described as follows:
● Direct costs such as: - materials, - labour, - freight, - duty, etc.

● Indirect costs such as: design, legal and other professional costs; engineering, procurement and construction management costs; interest during construction; and entrepreneurial profit margin (IVS).

3.00: (IVS Tip -2) 2011:  It is important to understand that the word “depreciation” is used in a different context in valuation compared to financial reporting or tax law. In financial reporting depreciation is a charge made against income to reflect the use of an asset. This charge is spread on a systematic basis over the useful life of the asset to the entity. Certain tax regimes also provide for “depreciation charges” to be offset against taxable profits. These are distinct usages of the word and are subject to specific definitions and procedures set out in the relevant accounting standard or tax law. In the context of the DRC method, depreciation refers to adjustments made to the cost of an equivalent asset to reflect any comparative obsolescence that affects the subject asset and has no regard to the accounting policies or tax profile of the owner.
3.1: (IVS GN-8) ▼: Physical Deterioration: 
Physical deterioration is the loss in value resulting from the reduction in the capacity of an asset to continue to provide the goods or services for which it was designed due to wear and tear, deterioration, physical stresses, and similar factors. The impact on its ability to continue to provide the goods or services for which it was designed, otherwise known as its “Service Potential”. If the service potential of an asset is undiminished a degree of physical deterioration may not adversely affect the value.

3.2: Functional obsolescence: 

Functional obsolescence (sometimes called technical obsolescence) is the loss in value resulting from inefficiencies in the subject asset compared to a more efficient or less costly asset. Functional obsolescence often arises because of advances in technology. Functional obsolescence can be measured by considering either the excess operating cost of the subject asset compared with a modern equivalent or the excess capital cost of replacing the subject asset compared with a modern equivalent. In each case the present value of the excess operating costs in terms of labour, inefficiency or consumption of raw materials is used to arrive at a measure of functional obsolescence.
“Optimisation” is a term that is sometimes used to describe the process of adjusting the replacement cost to reflect that an asset may be functionally obsolete or over engineered, or that the asset may have a greater capacity than that required. The concept of optimisation is one given some prominence in valuations of monopoly assets for regulatory pricing purposes in certain regimes.
3.3: Example (Restoration Cost Approach:
In 1984, the city of Moorland built an office building at a cost of CU 50 Million. The building was expected to provide service for 40 years. In 2003, after 19 years of use, fire caused severe structural problem. Due to safety reasons, the office building is closed and structural repairs costing CU 35.50 million are to be made to restore the office building to an occupiable condition. The replacement cost of a new office building is CU 100 million.

Evaluation of Impairment (The occurrence of a change for the worse, Damage that results in a reduction of strength or quality – word web dictionary): Impairment is indicated because the office building has sustained physical damage due to fire. Impairment loss using a Restoration Cost Approach would be determined as follows:
	Description
	Currency Unit
(CU)

	a) Acquisition Cost, 1984
	5,00,00,000

	a1) Accumulated depreciation, 2003 (a x 19 / 40)
	2,37,50,000

	b) Carrying Amount, 2003 (a – a1)
	2,62,50,000

	c) Replacement cost of a new building
	10,00,00,000

	d) Accumulated depreciation (c x 19 / 40)
	4,75,00,000

	d1) Depreciated Replacement cost (c - d)
	5,25,00,000

	d2) Less Restoration cost
	3,55,00,000

	e) Recoverable Service Amount (d1 – d2)
	1,70,00,000/-

	     Impairment loss  (b – e)
	92,50,000/-


● 3.4: Example (Service Unit Approach): In 1988, Orange City Council constructed a 20 storey office building for use by the council in downtown Orlong at the cost of CU 80 million. The building was expected to have a useful life of 40 years. In 2003, National Safety Regulations required the top 4 stories of high rise building should be left unoccupied for the foreseeable future. The building has a fair value less costs to sell (FVLCTS) of CU 45 million in 2003 after regulations came into force. The current replacement cost of a similar 20 storey building is CU 85 million. Impairment is indicated because the extent of use of the office building has changed from 20 floors to 16 floors as a result of New National Safety Regulations. The reduction in the extent of use is significant and the occupation of the building is expected to remain at the reduced level (16 floors) for the foreseeable future. Impairment loss using the Service Units Approach would be determined as follows:
	Description
	Currency Unit

	a)  Acquisition Cost, 1984
	8,00,00,000

	a1) Accumulated depreciation, 2003 (a x 15 / 40)
	3,00,00,000

	b) Carrying Amount, 2003 (a – a1)
	5,00,00,000

	c) Replacement cost (20 storied building)
	8,50,00,000

	c1) Accumulated depreciation (c x 15 / 40)
	3,18,75,000

	d) DRC before adjustment for remaining service units (c – c1)
	5,31,25,000

	e) Value-in-use of the building after regulation came into force (d x 16/20
	4,25,00,000

	f) FVLCTS of the building after regulation came into force
	4,50,00,000

	g) Recoverable Service Amount [Higher of  (e & f)]
	4,50,00,000

	       IMPAIRMENT (b - g)
	50,00,000


4.00: (IVS Tip -2 of 2011): ► External obsolescence (GN 8: 2007) is replaced by Economic obsolescence in “Tip - 2 February 2011”, which is the loss in value caused by factors which are external to the asset itself. Such factors often relate to the economics of the industry in which the business operates or in which the asset is employed. Negative movements in gross margin (the difference between the operations revenue and the cost of raw materials it uses) may be an indicator of economic obsolescence.
4.1: Economic obsolescence can be calculated on a percentage basis by comparing the actual operating level of the asset to its rated capacity. The economic obsolescence adjustment is deducted after physical deterioration and functional obsolescence because economic obsolescence is independent of the asset(s).
● Illustrative Examples of economic obsolescence:  ▼
	
	Assets and Liabilities
	Valuation Methods
	Initial Indicated value (pre economic obsolescence)
	Note

	Step-1 ►
	Tangible assets - 1
	Market Approach
	5,00,00,000
	By comparable sales method.

	
	Tangible assets -  2
	DRC
	20,00,00,000
	 Economic obsolescence yet to be identified.

	
	Cash
	Carrying value
	1,00,00,000
	Carrying value determined to approximate market value.

	
	Liabilities (include debt)
	Carrying value
	5,00,00,000
	 Carrying value determined to approximate market value

	
	Goodwill
	 
	0
	 Unknown until value of business determined

	
	Net assets
	 
	21,00,00,000
	 

	Step-2 ►
	Equity value
	DCF/Capitalisation of Earnings
	25,00,00,000
	 Midpoint of value range assumed to approximate market value


	Step-3 ►
	Assets and Liabilities
	Valuation Methods
	Initial Indicated value (post  economic obsolescence)
	Note

	
	Tangible assets - 1
	Market Approach
	5,00,00,000
	No adjustment  made as value determined  from the market

	
	Tangible assets -  2
	DRC
	20,00,00,000
	No economic obsolescence identified.

	
	Cash
	Carrying value
	1,00,00,000
	No adjustment made as carrying value determined to approximate market value

	
	Liabilities (include debt)
	Carrying value
	5,00,00,000
	No adjustment made as carrying value determined to approximate market value

	
	Goodwill
	 Residual
	4,00,00,000
	 Balance of equity value less value of identifiable assets and liabilities.

	
	Net assets
	 
	25,00,00,000
	 


(Tip -2): Economic obsolescence ▲
5.0: Depreciation is decrease in value of an asset due to obsolescence or use, depreciation allowance: an allowance for loss due to depreciation, depreciation charges ►: an amount periodically charged to expense or against revenue in compensation for depreciation of property ◄, and book value ►: the value at which an asset is carried on in a balance sheet equals cost minus accumulated depreciation. ● for some class of assets a regular pattern or profile of depreciation can be determined over the whole life of the asset, thus enabling the appropriate rate of depreciation at the valuation date to be determined.

Typical depreciation profiles include: ▼
● Example: A contractor has purchased an excavating plant costing ₹ 2,50,00,00 (₹ 2500 Thousand or ₹ 25 Lakh). The estimated economic life is 5 years. Salvage value after 5 years’ use is ₹ 500,000 (₹ 5 Lakh) and the current interest rate is 8 percent. Determine the depreciation charges and book value by Straight-line Method (SLM), Declining Balance Method (DBM aka WDF = Written down Value), Sum-of-the-Years-Digit and Sinking Fund Methods of Depreciation. 
5.1:  Straight-line Method (SLD) is a very common and simple method of calculating the expense. In straight-line depreciation, the expense amount is the same every year over the useful life of the asset.
Depreciation Formula for the Straight Line Method:  Depreciation Expense = (Cost – Salvage value) divided by Useful life = (2,500-500) / 5: ₹ 400 per annum. The depreciation reserve at the end of the 3rd Year is 400 * 3 = 1,200; the book value at the end of the 3rd year = 2,500 – 3/5 (2,500 – 500) = 1,300/- i.e. ₹ 13,00,000/=
	                          SLD
	
	 
	Year – 1
	2
	3
	4
	5

	O/p BV
	
	 
	2500
	 
	 
	 
	 

	Depreciation
	
	Life: 5 Years
	400
	400
	400
	400
	400

	Depreciation cumulative
	
	 
	400
	800
	1200
	1600
	2000

	End BV
	
	
	2100
	1700
	1300
	900
	500


 5.2: Declining Balance Depreciation Method; This provides  higher charges in the early years with a corresponding lower annual charge near the end of the asset’ s economic life. The annual depreciation charge is calculated by taking a constant percentage of the declining undepreciated balance. The salvage value with this method must always be greater than zero. Periodic Depreciation Expense = Beginning book value x Rate of depreciation.  
Rate of Depreciation: 1 - (S/P) ^ 1/n i.e. 1 - (500/2,500) ^ 1/5; 1 – (0.20) ^0.20 = 0.2752 * 2,500 = 688;

Book Value at the end of year N i.e. year 1= P * [S/P] ^ N/n; S/P] ^ 1/5 = 0.725; 2,500 * 0.725 =1,812. 
	DBM
	 
	Year 1
	2
	3
	4
	5

	O/p BV
	 
	2500
	2500
	2500
	2500
	2500

	Depreciation cumulative
	
	688
	1187
	1548
	1810
	2000

	End BV
	2000
	1812
	1313
	952
	690
	500


5.3: (SYD) Sum-of-of-the Years-Digit Depreciation Method: This method provides for depreciation charges which are higher in the early years and lower in the later years the name is taken from the calculation procedures.
Sum-of-the-years-digits method is one of the accelerated depreciation methods. A higher expense is incurred in the early years while lower expense is incurred in the latter years of the asset.
In SYD, the remaining life of an asset is divided by the sum of the years and then multiplied by the depreciating base to determine the expense.
The depreciation formula for the sum-of-the-years-digits method:
1+2+3+4+5 =15; or n (n + 1) / 2; 5 * 6 /2 =15

Depreciation charges during the Year-1: n – N +1 * (P – S); 5 - 1 +1; [5/15 * 2000] = 667
Depreciation Expense = (Remaining life / Sum of the years digits) x (Cost – Salvage value).

	Sum of the years- digit depreciation method (SYD)
	

	Remaining life
	Year 1
	2
	3
	4
	5

	O/p BV
	 
	2500
	2500
	2500
	2500
	2500

	Depreciation
	 
	667
	533
	400
	266
	100

	 Cumulative depreciation
	 
	667
	1200
	1600
	1866
	1966

	End Book Value
	2500
	1833
	1300
	900
	634
	534


5.4: Sinking Fund Method: The annual depreciation charges calculated by this method are lowest in the early years and larger in the later years. It is based on the concept that the depreciation recoveries each year are placed in a sinking fund. This fund earns interest and the actual amount to be deposited in the fund so that the depreciable cost of the asset is accumulated in depreciation on the interest rate. The book value is the difference between the purchase price and the depreciation reserve. Book value using this method is greater than the straight-line method. Increasing the interest rate increases the difference.

Constant Annual charge for Depreciation: (2,500 – 500) x ► 0.17054 (From Tables: USSFDF @ 8 per cent for 5 years) ◄ = 341

Year 2 capital recovery includes the depreciation charge (₹ 341) plus the interest earned by the first year’s depreciation charge (₹ 341 x 0.08 = ₹ 27.28 i.e. ₹ 368.28.
Year 3: ₹ 368.28 x 0.08 = ₹ 29.54 i.e. ₹ 368.28 + ₹ 28.54 = ₹ 386.82 i.e. ₹ 341 + 368.28 + (368.28 x 0.08) + 368.28 = 397.74 or cumulative of ₹ 1107 or 2,000 x 0.1754 x 3.2464 (From the Table - USCAF) = ₹ 1138
	Sinking Fund Method
	
	
	
	

	Remaining life  ►
	Year 1
	2
	3
	4
	5

	O/p BV
	 ►
	2500
	2500
	2500
	2500
	2500

	Depreciation
	 ►
	341
	368
	398
	429
	464

	 Cumulative Depreciation
	 ►
	341
	709
	1107
	1536
	2000

	Ending  BV
	►
	2159
	1791
	1393
	964
	500


5.5: Bottom Line:    

                                                 Amount ₹ ‘000

	Depreciation Method
	Year-1
	Year-2
	Year-3
	Year-4
	Year-5

	SLM
	Depreciation Reserve (D.R)
	400
	800
	1200
	1600
	2000

	
	Book value
	2100
	1700
	1300
	900
	500

	DBM (WDF formula)
	D.R
	688
	1187
	1548
	1810
	2000

	
	Book value
	1812
	1313
	952
	690
	500

	SYD
	D.R
	667
	1200
	1600
	1867
	2000

	
	Book value
	1833
	1300
	900
	633
	500

	Sinking Fund
	D.R
	341
	709
	1107
	1536
	2000

	
	Book value
	2159
	1791
	1393
	964
	500
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5.60: Conclusion: ▼
DBM provides higher charges in the early years with a corresponding lower annual charge near the end of the asset’s economic life. The salvage value with this method must always be greater than zero. The SYD method is one of the accelerated depreciation methods. A higher expense is incurred in the early years while lower expense is incurred in the latter years of the asset. Sinking Fund Method: The annual depreciation charges calculated by this method are lowest in the early years. ◄
A. Mohammed Ibrahim. B. Arch, MIBC, FICA.
Source: David Cormican, [Construction Planning and Finance] Construction Press, London & New York. 1985.▲
Disclaimer: ► ● this is a nonprofit making publication; this article is intended sharing author’s knowledge with fellow “valuers fraternity” and “financial and legal professionals” associated with immovable property valuation.● ◄
