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Key Income Approach Issues
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Introduction

� BV and MTS appraisers work together on a variety of projects

� Projects are generally driven by

� Allocation of value between different components of a 
business

� Assessment of functional and/or economic obsolescence 
in fixed assets - requires business valuation insights and 
Income Approach based calculations
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Introduction - Situations Where an 
Income Approach May be Meaningful

� The Income Approach may provide helpful insights to MTS appraisers for 
valuations including:

� Financial Reporting

� Purchase price allocation – ASC 805 / IFRS 3 – Determination of economic 
obsolescence for acquired fixed assets

� Impairment testing – ASC 360, Property Plant and Equipment / IAS 36,
Impairment of Assets

� Taxation

� Income Tax – Allocation of purchase price, determination of gain, depreciation 
recapture, recapitalization (MLP “Drop Down”), other

� Property Tax Assessments – Estimation of economic obsolescence to reduce 
FMV and assessed value of fixed assets

� Transfer Pricing – Determine charges for use of fixed assets

� Regulatory

� Utility Rate Setting – Determination of rate base for rate setting purposes
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Introduction - Situations Where an 

Income Approach May be Meaningful (cont’d)

7

� Investment decision making 

� Capital expenditures – Assess investment return on potential 
fixed asset expenditures

� Feasibility Study – Assess continued use of fixed assets

� Leasing – determine lease payments and/or analyze financial 
returns on lease transactions

� Financing (collateral value)

� Bankruptcy –

� Determine the value of the assets as a going concern and 
under a liquidation assumption

� Analyze the viability of continued use or liquidation

� Insurance – Develop value for insurance purposes

� Other



Introduction - When to Use the Income Approach
for Fixed Asset Valuation

� The Income Approach is more meaningful for fixed asset 
valuations in the following situations:

� Aggregate fixed assets are primarily responsible for generating 
income

� Typically capital intensive (significant cost to create)

� Market approach is difficult to apply (even if Market Approach 
can be applied, application of multiple techniques may be 
helpful in certain situations)

� Cost Approach can be applied, but cannot adequately test for 
economic obsolescence 

– Use of an Income Approach is an important component 
in testing for economic obsolescence. 

� Best example is process plants
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Key attributes of these assets include:

� Often stand-alone facilities;

� Capital intensive – i.e., fixed assets comprise the majority of total 
assets;

� Assembled to produce product(s) with the expectation of making a profit

� Operations are recorded in financial statements and/or profit and loss 
statements.

Introduction - Examples of Assets that can be 
Valued Discreetly using an Income Approach

� Power Plants

� Chemical Plants

� Oil Refineries

� Steel Mills

� Gas Processing Plants
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� Aluminum Smelters

� Paper Mills

� Rental Fleets (natural gas 
compressors, automobiles, 
railcars, etc.) 

� Pipelines



Introduction - Businesses with Significant 
Fixed and Intangible Assets
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For many capital intensive industries, there can be significant 
intangible assets in addition to fixed assets:

Industry Intangible Asset(s)

Airlines Landing slots, gates, rewards 
programs

Semiconductors Technology (intellectual property), 
customer relationships

Breweries Brands, formulas, distributor 
relationships

Power plants Power purchase agreements



Introduction – Businesses with Significant Fixed
and Intangible Assets (cont’d)

� Major airlines have significant investments in aircraft and a 
wide range of fixed assets. 

� What is the importance and value of airport gates, 
management information systems, other intangibles?

� How have the values of airlines been impacted by 
consolidation and the reduction in fare wars?

� Semiconductor manufacturers have major investments in 
fixed assets.

� What is the importance of customer relationships, designs, 
reputation for quality service, other?
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Impact of Industry Structure on Value –
Introduction

� The structure of an industry and the degree of competition 
amongst firms can have a significant impact on value

� Airline industry in the U.S. is a primary example

� Airline deregulation in 1978

� Increasing competition

� High labor costs

� Fare wars to fill seats – “sell it or lose it forever”

� U.S. air carrier bankruptcy filings – American, Delta, 
Northwest, United, US Air  

� Shift to oligopoly due to consolidation of number of carriers

� Delta and Northwest (2009), Continental and United 
(2010), Southwest and AirTran, American Airlines and 
US Air (2015)
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Impact of Industry Structure on Value – Airline 
Market Capitalization
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Selected Air Carrier Market Capitalization of Equity

U.S. $ in 000,000's

Total

 Delta Air 

Lines, Inc. 

 Northwest 

Airlines 

Corporation 

 United 

Airlines 

Continent

al 

Airlines 

 

American 

Airlines   

Airways 

Group, 

Inc. 

 Southwest 

Airlines Co. 

 AirTran 

Holdings, 

Inc. 

12/31/2005 13,833$        N/A 3,697$     789$       14,695$   2,879$      13,079$        1,517$      50,489$  

12/31/2009 8,322$          N/A 1,839$     446$       11,697$   1,096$      7,944$          637$        31,980$  

6/30/2017 38,016$        N/A 24,353$   N/A 24,259$   N/A 36,528$        N/A 123,156$ 

Delta and Northwest merged in 

2009

 United and Continental 

merged in 2010 

 American and US Air 

merged in 2015 

 Southwest and AirTran 

merged in 2010. 

 United Continental 

Holdings, Inc. 

 American Airlines 

Group Inc. Southwest Airlines Co.Delta Air Lines, Inc.



Impact of Industry Structure on Value –
Impact

� Differing impacts of industry structure (or general 
economic environment) on fixed assets and intangibles of 
industry environment

� Distress situation and bankruptcy

� Intangibles – may have little, if any, value

� Movable fixed assets (i.e., aircraft)

– Diminution in value but not total loss

� Immovable fixed assets – potentially greater loss

– Ability to reuse is key consideration

– Impact of removal / remediation costs on value
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Assessing the Relative Importance of Fixed vs.
Intangible Assets

� Understanding the relative importance of fixed vs. intangible 
assets at a business can help appraisers assess the 
meaningfulness of the Income Approach for fixed assets.

� While certain businesses may have substantial fixed assets, 
intangible assets may still drive the success of the entity. 

� The success of The Coca Cola Company is driven by 
intangibles such as the various brands held. 

� An oil pipeline may have relatively few intangibles 
associated with its operations. Intangibles could include 
operating permits and customer contract(s) as primary 
examples.
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Five Primary Groups of Intangibles

� ASC 805, Business Combinations, lists five principal classes of 
intangible assets:

� Contract–based intangibles

� Marketing-related intangibles

� Customer or supplier-related intangibles

� Technology-related intangibles

� Artistic-related intangibles

� Similar guidance is provided in IVSC Guidance Note 4, 
Valuation of Intangible Assets and IFRS 3, Business 
Combinations.
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Identification of Intangibles—Marketing Related

� Marketing-related intangible assets are primarily used in the 
marketing or promotion of products or services. The non-
exhaustive listing includes: 

� Trademarks, trade names, service marks, collective 
marks, certification marks

� Trade dress (unique color, shape, or package design)

� Newspaper mastheads

� Internet domain names

� Non-competition agreements
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Source: ASC 805-20-55-14 and IFRS 3 (non-exhaustive list). IVSC, GN 4
paragraph 3.3 and ASC 805-20-55-14 (non-exhaustive list).



Identification of Intangibles—Customer Related

� Customer-related intangible assets related directly to the 
customer including:

� Customer lists

� Order or production backlog

� Customer contracts and related customer relationships

� Noncontractual customer relationships
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Source: ASC 805-20-55-20 and IFRS 3 (non-exhaustive list). See also IVSC, GN 4
paragraph 3.4.



Identification of Intangibles—Artistic Related

� Artistic-related intangible assets are those intangible assets of 
an artistic nature reflecting the creativity of the creator. These 
can include such 
items as:

� Plays, operas, ballets

� Books, magazines, newspapers, other literary works

� Musical works such as compositions, song lyrics, 
advertising jingles

� Pictures, photographs

� Video and audiovisual material, including motion pictures, 
music  videos, television programs
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Source: ASC 805-20-55-29 and IFRS 3 (non-exhaustive list). IVSC, GN 4 paragraph 3.6 provides a 
similar but abbreviated listing of artistic-related intangibles.



Identification of Intangibles—Contract-Based

� Contract-based intangible assets are established by 
contracts and include: 
� Licensing, royalty, standstill agreements

� Advertising, construction, management, service or supply 
contracts

� Lease agreements

� Construction permits

� Franchise agreements

� Operating and broadcast rights

� Servicing contracts such as mortgage servicing contracts

� Employment contracts

� Use rights such as drilling, water, air, timber cutting, and route 
authorities
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Source: ASC 805-20-55-31 and IFRS 3 (non-exhaustive list).



Identification of Intangibles—Technology Based

� Technology-based intangible assets protect or support 
technology and include:

� Patented technology

� Computer software and mask works

� Unpatented technology

� Databases, including title plants

� Trade secrets, such as secret formulas, processes, recipes
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Source: ASC 805-20-55-38 and IFRS 3 (non-exhaustive list). IVSC, GN 4 paragraph 3.5 provides a 
similar listing of technology-related intangibles.



MTS Appraisers and the Income Approach

1. The value of all assets of a business is based on future cash 
flows from the asset group. Real estate and businesses are 
typically valued using the Discounted Cash Flow Method (“DCF”) 
of the Income Approach as well as other methods.

2. While many assets are appraised using the Cost and Market 
Approaches, the price buyers will pay is a function of the asset’s 
ability to provide an adequate return of and on the investment 

A. If income exceeds the Cost and Market Approach conclusions, 
intangible assets are likely present

B. If income is less than Cost and Market Approach conclusions, 
functional and/or economic obsolescence is present

3. While most fixed assets do not generate income individually, 
an assemblage of assets that represents a going concern does 
generate income, therefore, an Income Approach can be used.
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Contrasting Business and Fixed Asset 
Valuations

� The following slide compares business and fixed asset valuations. 
The differences are important to note as we assess the Income 
Approach and fixed asset valuation.

� The most important differences in valuation include:

� Life – Fixed asset lives are finite, whereas, most businesses are 
valued into perpetuity

� Income – The income of a business is generated by multiple 
asset classes operating as a going concern

� Risk – In many cases, fixed assets are less risky than a 
business. The reduced risk relates to:

� Tangible nature

� Shorter life of cash flows

� Discount rate – Due to their lower risk, fixed asset discount rates 
are typically lower than those for the business. 
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Contrasting Business & Asset Valuation –
Comparison
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Contrasting Business vs. Fixed Asset Appraisal –
Elements in Cash Flows

� The life of cash flows can help assess whether a 
business or an asset is being appraised. Fixed assets 
would not be expected to have an indefinite life, 
whereas, the life of a business may be indefinite.

� If you include capital expenditures for fixed asset 
replacements in a DCF model, you may be valuing a 
business rather than the fixed assets.

� Inclusion of material enhancements in projected cash 
flows also suggests a business rather than an asset 
valuation.
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BV Recent Developments
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Recent Developments - Mandatory Performance
Framework (“MPF”) - Introduction

� Several developments impacting BV appraisers have implications 
for MTS appraisers. 

� Many financial reporting projects are compliance based with little or 
no value added. Competition between appraisers to obtain these 
projects can lead to significant price competition. 

� Low project fees increase the risk that appraisers may not perform 
adequate valuation due diligence in completing projects.

� USPAP provides high level standards on the sufficiency of 
procedures required to complete an appraisal.

� To increase the quality of certain financial reporting projects, 
two Mandatory Performance Framework documents provide 
more specific guidance on developing valuations for financial 
reporting purposes. The following slides provide key extracts.
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MPF – Preamble – Purpose of MPF

� The Mandatory Performance Framework is a document 

for valuation professionals that provides guidance on 

how much support, in terms of scope of work and 

documentation, should be prepared or obtained when

designing, implementing, and conducting valuations of 

businesses, business interests, intangible assets, certain 

liabilities, and inventory used for management assertions 

made in financial statements issued for financial 

reporting purposes. 

� The MPF does not include requirements specific to fixed 

asset valuations.
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MPF – Preamble – Written Documentation

� 1.4 Written documentation within the engagement file that supports 
a final conclusion of value (referenced in the MPF as ‘work 
papers’), and the final valuation report will be referenced 
collectively as the WORK FILE unless otherwise specified. 

� 1.4.1 The framework requires that the valuation professional 
provide within the work file sufficient documentation to support a 
conclusion of value such that an experienced professional not 
involved in the valuation engagement could review and 
understand the significant inputs, analyses, and outputs and how 
they support the final conclusion of value. 

� 1.4.2 The valuation professional should include sufficient 
documentation to support a conclusion of value as identified in 
MPF section 1.4.1 within the final valuation report. 
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MPF - Preamble – MPF Features 

1.8 For the valuation professional, this framework provides the following: 

1.8.1 A method to align a valuation engagement with procedures that will meet the needs 
of the client and other potential stakeholders in response to the greater focus by regulators 
on fair value measurements 

1.8.2 A resource to help identify and mitigate ineffective, inefficient, or incomplete 
valuation procedures that result in insufficient support for, and auditability of, the final 
conclusion of value 

1.8.3 A resource for the valuation review process 

1.9 For the reporting entity’s management, auditors, and external stakeholders, the use of 
the framework promotes the following: 

1.9.1 Greater confidence in the valuation professional’s ability to assist the company in meeting 
the entity’s internal and external reporting requirements

1.9.2 Greater confidence in the valuation professional’s application of an acceptable process 
of evaluation, analysis, and documentation of fair value measurements that may serve as a 
basis for management’s financial statement assertions 

1.9.3 Greater understanding of the valuation professional’s use of judgment, estimates, and 
industry knowledge 

1.9.4 Greater consistency in how much documentation is prepared among valuation 
professionals
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MPF – Performance Framework Glossary –
Key Terms

� Abbreviated Valuation Report – Compared to a comprehensive 
valuation report, an abbreviated report condenses the requirements 
of a comprehensive valuation report based on criteria agreed upon 
by the client and the valuation professional. The final valuation 
report might not contain sufficient details for the intended users or 
expected recipients to understand the data, analysis, and rationale 
for the value conclusions (for example, an abbreviated valuation 
report includes fewer details within the report in order to comply with 
a client’s request or focus the reader’s attention toward specific 
content). Although the content of the report may be less detailed 
than a comprehensive valuation report, valuation professionals 
must conduct a complete valuation analysis that applies their own 
analyses and reasoning. Furthermore, valuation professionals must 
prepare the work file in alignment with the framework to ensure 
sufficient detail exists to support the conclusion of value. 
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MPF – General Valuation Guidance –
Prospective Financial Information (PFI)

� A1.4.1 The valuation professional is responsible for evaluating 
whether the prospective financial information (PFI) provided by 
management is representative of expected value and properly 
supported. In circumstances in which the PFI is not 
representative of expected value, properly supported, or both, 
the valuation professional must determine the most appropriate 
way to align PFI and expected value. The valuation professional 
may elect to (Note: not an all-inclusive list): 

a. request management to revise its PFI, 

b. adjust assumptions in PFI 

c. use either another present value method (for example, discount rate 
adjustment technique (DRAT), expected present value technique 
method 1 or 2 (EPVT1 or EPVT2, respectively)), or 

d. use an entirely different approach from the income approach 
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MPF – General Valuation Guidance –
Prospective Financial Information (PFI) (cont’d)

� A1.4.2 Prospective financial information (PFI) is a broad 
term that encapsulates several types of forward-looking 
financial information. PFI is any financial information about 
the future. The information may be presented as complete 
financial statements or limited to one or more elements, items, 
or accounts. Common categories include, but are not limited to, 
break-even analyses, feasibility studies, forecasts, or 
projections. This type of information is commonly prepared for 
external financing, budgetary purposes, or calculating the 
expected return on investments. Furthermore, how the PFI is 
expected to be used will usually dictate the type of PFI prepared.
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MPF – General Valuation Guidance –
Prospective Financial Information (PFI) (cont’d)

� A1.4.3 Since PFI represents future expectations, it is, by its very 
nature, imprecise. Therefore, the assumptions used in preparation of 
the PFI must be reasonable and supportable. In order for the valuation 
professional to determine if a PFI for an underlying asset of the subject 
entity is reasonable he or she must compare it to the expected cash 
flows of the subject interest or entity (for example, expected cash 
flows might be determined by using a probability-weighted 
scenarios of possible outcomes). In order to achieve this, the 
valuation professional must incorporate the most reliable objective 
information available.

� A1.4.4 Valuation professionals should understand and document how 
the PFI was developed by management. Management may prepare 
PFI using a “top-down” method or a “bottoms-up” method or some 
combination of the two.

34



MPF – General Valuation Guidance –
Prospective Financial Information (PFI) (cont’d)

� A1.4.5 Valuation professionals should be aware of the 
purpose for which PFI is prepared. In addition, valuation 
professionals should understand whether the PFI was 
prepared using market participant assumptions. 
Valuation professionals should strive for objective, 
reasonable, and supportable PFI relevant for use in the 
valuation process with the understanding that management 
bias may exist and, if present, should be properly adjusted to 
expected cash flows (reflecting market participant’s 
assumptions) in the analysis. 
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MPF – General Valuation Guidance –
PFI Procedures to Assess

� A1.4.7 Part of the valuation professional’s responsibility is to 
evaluate the PFI provided by management for reasonableness in 
general, as well as in specific areas. Factors and common 
procedures to consider when performing this assessment may 
include, but are not limited to: 

� Comparison of PFI to expected cash flows

� Frequency of preparation

� Comparison of prior forecasts with actual results

� Mathematical and logic check

� Comparison of entity PFI to historical trends

� Comparison to industry expectations

� Check for internal consistency
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MPF – General Valuation Guidance –
PFI – Documentation Requirements

� A1.4.8 The valuation professional, at a minimum, must document in writing 
within the work file, if applicable: 

a. The identification of the party or parties responsible for preparation of the 
PFI.

b. The process used to develop the PFI from the perspective of a market 
participant. 

c. The explanation of key underlying assumptions utilized in the PFI such 
as revenue forecasts, percentage of market share captured by the entity or 
how the projected profit margins compare to those of other market 
participants. 

d. The steps used in, and results of, testing the PFI for reasonableness
including, but not limited to: a) a comparison of the PFI to expected cash 
flows, b) a comparison of the PFI to historical performance, c) a comparison 
and evaluation of prior year’s PFI against actual historical results (when prior 
PFIs are available), d) an analysis of the forecast relative to economic and 
industry expectations.

37



MPF – General Valuation Guidance –
PFI – Documentation Requirements (cont’d)

e. An analysis of any evidence that contradicts management’s 
assumptions or conclusions used in their PFI. 

f. The rationale for any adjustments made to management’s PFI.

g. Evidence that a mathematical and logic check was performed.

h. The components of the prospective balance sheet and cash flow 
statements, if available.

i. The market participant capital structure, if applicable.
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MPF – BV Guidance – Discount Rate Derivation –
Documentation Requirements

A2.2.2 The valuation professional, at a minimum, must document in writing within the 
work file, if applicable: 

� Cost of Equity 

i. The rationale for the selection of a discount rate model or models. 

ii. The source of the risk free rate used (when applicable) in the calculation and 
explain the rationale for its selection. 

iii. The source or calculation of the equity risk premium (when applicable) and 
rationale for its use. 

iv. An explanation of the calculation of beta of the guideline public 
companies (or other industry risk adjustments) and the rationale for the 
method used (or rationale for the use of another source of beta) when using 
CAPM. 

v. The rationale for selecting the specific beta when using CAPM, including 
‘adjusted betas’. 

vi. The amount of size premium, the source of the premium data (if applicable), 
and the rationale for selecting the concluded premium (even if that premium is 
zero) when applicable. 
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MPF – BV Guidance – Discount Rate Derivation –
Documentation Requirements (cont’d)

vii.The amount of company-specific risk adjustment, if any, the rationale for 
application of the adjustment, and the objective and quantitative data sets 
used to develop the specific concluded adjustment. Qualitative factors 
may be considered in determining whether a company-specific risk 
adjustment should be applied; however, quantitative support must also be 
provided to support the amount of the adjustment (note: this type of 
support should not include the valuation professional’s judgment or the 
level of company-specific risk premiums observed in other valuations). 

viii.The amount of country-specific risk adjustment (if applicable), the source 
of the adjustment data (if applicable), and the rationale for selecting the 
concluded adjustment (even if that adjustment is zero). 

ix. Other significant assumptions should be clearly explained and documented as 
well as other inputs that may apply depending on the models chosen by the 
valuation professional. 
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MPF – BV Guidance – Discount Rate Derivation –
Documentation Requirements (cont’d)

� Cost of Debt 
i. The source(s) of data used and the rationale for use of the 

source(s) (for example, spot market YTM on bonds with a 
debt rating commensurate with the credit-worthiness of the 
subject entity).

ii. The rationale to support the selection of the pretax cost 
of debt and any additional source documents 

iii. The rationale for the statutory tax rate used to adjust the 
pretax rate to an after tax rate. 

� Capital Structure 
i. The capital structures of the guideline public companies, 

industry sector, or subject company and rationale for 
selection of the time frame over which they are measured, as 
applicable. 

ii. The market participant capital structure selected in the 
calculation of the WACC and rationale for its selection. 
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MPF – BV Guidance – Discount Rate Derivation –
Documentation Requirements (cont’d)

i. When other discount rate models are used instead of 
CAPM or WACC, the valuation professional must provide 
within the work file details on: 

a. the model specification, 

b. inputs chosen and the sources of those inputs, 

c. sub-methodological selections made, and 

d. why, if applicable, any adjustments were made to the 
model results 
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MPF – Life for Projection Period – Documentation 
Requirements

� A3.4.5 The valuation professional, at a minimum, must 
document in writing within the work file, if applicable: 

a. The rationale for the selected projection period

b. Support for the steady state cash flow to be used for the estimated 
cash flows beyond the discrete cash flow period (for example, 
comparisons to industry margins, growth rates, and so forth) 

c. Support for ongoing growth or decline after the steady state cash 
flow is reached. 

d. The process and rationale for selecting the economic life of the 
intangible asset, including consideration of market participant 
assumptions 

e. Rationale for selection of the specific ‘threshold’ or truncation 
point used in the analysis 

f. If applicable, discussions with company management and company’s 
auditors about materiality considerations 
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Definitions – Revised Definition of a 
Business under ASC 2017-01

� On January 5, 2017, the Financial Accounting Standards Board 
(FASB) issued a new Accounting Standards Update (ASU) No. 
2017-01, Business Combinations (Topic 805): Clarifying the 

Definition of a Business. 

� IFRS has a similar project in process

―ED/2016/1 Definition of a Business and Accounting for Previ-

ously Held Interests (Proposed amendments to IFRS 3 and 

IFRS 11)

― Implications to MTS Appraisers

� Leads won’t be coming from BV appraisers if not a 
business combination. 

� Consider outreach to buyers directly or audit personnel

� Enhanced website may create visibility in the event of a 
web search for MTS personnel
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ASU 2017 – 01 
Change in Definition of a Business

� Adds initial screen: if substantially all of the value of the 
acquired assets’ fair value is in a single asset, the transaction 
is an asset acquisition

� Business is still defined as inputs and processes capable of 
producing outputs. New definition clarifies that processes 
must be “significant”.

� Pipeline with 10 employees

� Manufacturing plant with 1,000 employees

� Removes consideration of whether market participants can 
“replace” any missing inputs or processes.

� RESULT: More asset acquisitions, fewer business 
combinations
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Definition of a Business –
Summary of Differences Asset vs. Business

� Some items recognized in business combination but not asset 
acquisition:

� Goodwill

� Contingent consideration (unless “probable” in asset 
acquisition)

� IPR&D (measured but expensed)

� Some items recognized in asset acquisition but not business 
combination

� Workforce

� Transaction costs (capitalized)
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Definition of a Business Insights

� More asset acquisitions will put pressure on certain 
assumptions that may not otherwise have been scrutinized

� Workforce valuation (recognized as separate asset)

� Non-compete agreements (part of business combination or 
separate transaction affects initial screen)

� No “measurement window” in asset acquisitions puts more 
time pressure on valuation exercise
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Definition of a Business Effective Date

� Public Companies: Fiscal years beginning after December 15, 
2017

� Non-Public and Non-Profits: Fiscal years beginning after 
December 15, 2018

� Early adoption allowed
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Functional Obsolescence
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Learning Objectives – Functional Obsolescence

1. Define functional obsolescence

2. Describe various forms of functional obsolescence

3. Describe income statement impact of different forms of 
functional obsolescence

4. Apply process for quantification (valuation) of functional 
obsolescence 

5. Discuss potential stock price impacts of functional 
obsolescence

6. Discuss discount rate selection for functional obsolescence

7. Present example with curable functional obsolescence

8. Discuss whether or not to tax effect functional obsolescence
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Functional Obsolescence - Introduction

� Concept: Newer assets, using modern technology 
(techniques), have an operating advantage compared with 
older, partially obsolete assets.

� Examples of functional improvements include:
1. Cost efficiency (energy) less labor, energy use and/or, raw material 

use - Expense savings

2. Speed (capacity) - Revenue increase (Q) and/or expense savings

3. Accuracy (better tolerance less loss) – Expense savings (also possible 
revenue (P or Q) increase in intermediate term) 

4. Design (less space occupied) – Expense savings

5. Versatility (more operations per function - change to different products) 
– Revenue increase (P or Q)

� (Revenues are a function of the price (“P”) and the quantity (“Q”) of 

units produced and sold)
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Functional Obsolescence – Impacts –
Mapping to Income Statement

� Revenue Impacts (Price (“P) times Quantity (“Q”)

� Increased quantity of output (“Throughput”)

� Quality/precision – could lead to higher price (P) and/or unit sales (Q)

� Expense impacts

� Reduced energy use – Numerous examples (also reduced pollution)

� Reduced labor costs –

� Number of people in cockpit of an airplane, other

� Computer controlled mechanisms reduce labor

� Reduced manufacture time reduces labor

� Reduced maintenance / unexpected down time

� Reduced materials usage

� Reduced use of raw material inputs

� Savings from improved worker safety
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Functional Obsolescence Impacts - Others
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� Capital cost impacts

―Reduced space requirement

―Design inefficiencies—layout (e.g., fewer conveyors 
translate into lower capital costs and lower operating 
costs)

� Above items are considered functional obsolescence 
because they deal with something inherent in the asset 
relative to a superior asset that is available.

� In simple terms, the concept means that less functional 
(operating) obsolescence will mean more profits in the 
future.

� Determination of the financial impact of functional 
obsolescence is an extremely challenging determination



Functional (Operating) Obsolescence –
Measurement

1. Determine operating cost of subject asset per unit of production

2. Determine operating cost of a modern, replacement asset

3. Calculate differential

4. Convert differential per unit into an annual estimate of cost 
impact

5. Tax effect differential 

6. Discount excess operating cost over the remaining life of the 
asset using an appropriate discount rate 

� See next slide for tax discussion pertaining to point 5
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Functional (Operating) Obsolescence –
Potential Tax Adjustment

� Considering potential tax effects in an important procedure 
considered by business appraisers. 

� The valuation method used (cost, market or income approach) 
can help MTS appraisers determine whether a tax adjustment 
is needed in quantifying the financial impact of FO.

� Cost Approach - The cost approach is typically performed on a 
pretax basis. However, the adverse impact of higher operating 
costs due to FO are reduced by the reduced income taxes due 
to the lower income. An adjustment for functional 
obsolescence would generally be tax effected. (Potential 
divergence for this issue.)
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Functional (Operating) Obsolescence –

Potential Tax Adjustment (cont’d)

� Market Approach –

� If true market comparables were observed, presumably, a 
functional obsolescence adjustment would not be required and 
the tax adjustment issue is moot. The transaction price would 
include FO.

� For a transaction where a FO adjustment is required, the tax 
adjustment would not be needed.

� Income Approach - When a valuation is performed using an income 
approach, a provision for entity level taxes may be appropriate. 
However, for the application of the income approach, the income 
levels would presumably capture functional, physical and economic 
obsolescence, so, a separate adjustment is likely not required.
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Functional Obsolescence - Measurement –
Time Periods

� Time related variables for assessing functional obsolescence 
calculations include:

a. Remaining life of the asset – Total period for potential 
operating cost disadvantage

b. Period required to cure the obsolescence – The time period 
required to cure the FO. Obviously, the time period to cure 
would need to be shorter than the remaining life of the asset.

c. Period of time to receive benefits if functional obsolescence 
is eliminated

� Analysis of decision to possibly make investment to cure FO is 
complex and involves DCF analysis. 
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Functional Obsolescence –
Selection of Discount Rate

� Discount rates for businesses and different business assets 
may differ based on the relative risk of the specific asset.

� If there is functional obsolescence associated with a fixed 
asset, this raises the question of whether the discount rate 
should reflect the WACC, an asset specific rate or some 
other discount rate.

� Although functional obsolescence is the result of a fixed 
asset, the adverse impact is on operating profit. This 
suggests use of the WACC.

� Expense savings are viewed by some as less risky – a rate 
below the WACC could be suggested. 

� There is limited guidance on this issue. 

� Use of a rate below the WACC could suggest the WACC 
should actually be lower – this seems counter intuitive
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Functional Obsolescence –
Example Introduction

� A simple calculation of the financial impact of functional 
obsolescence follows.

� The quantification of the actual differential income from 
FO is complex and is a topic for a separate presentation.
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Functional Obsolescence Example 1
Investment Decision Example ‐ Functional Obsolescence Measurement

Incremental Income Impact Comparison for Two Different Assets ‐ Same Cost to Acquire ‐ Post tax Calculation
Comments

There are several alternative means to model the investment decision associated with relative functional efficiency of the two assets.
For clarity and simplicity, an incremental benefit approach is presented.

Assumptions A B
Cost to Acquire Asset 100,000$     100,000$

[1] Life of Asset (Years)
 ‐ Economic 6 6

 ‐ Tax 4 4

[2] Operating Cost Savings (pretax) N/A 7,000$     
[3] Incremental Tax Depreciation (Annual) N/A ‐$         
[4] Salvage Value / Removal Cost ‐$              ‐$         
[5] Discount Rate (WACC) 8.0% 8.0%

Calculation

Year 0 1 2 3 4 5 6 Total

Operating Cost Savings (pretax) 7,000$       7,000$         7,000$         7,000$         7,000$       7,000$       42,000$    
[6] Incremental Tax Depreciation (Annual) ‐             ‐                ‐                ‐                ‐             ‐             ‐             

Pretax Impact on Taxable Income 7,000         7,000           7,000           7,000           7,000         7,000         42,000       
Tax Effect 40.0% 2,800         2,800           2,800           2,800           2,800         2,800         16,800       
Post Tax Functional Obsolescence 4,200         4,200           4,200           4,200           4,200         4,200         25,200       
Present Value Factor (mid‐period) 8.0% 1.0000          0.9623       0.8910         0.8250         0.7639         0.7073       0.6549      
Present Value of Incremental Income 4,041$       3,742$         3,465$         3,208$         2,971$       2,751$       20,178$    

Functional Obsolescence in Asset A 20,178$       
Conclusion

Asset A has significant functional obsolescence relative to Asset B.

Notes:

[1] Different economic and tax lives assumed.

[2] Only operating costs savings was considered in this model.

[3] Given similar acquisition costs, depreciation expense is equal.
[4] Salvage / removal costs assumed to be similar.

[5] Discount rate assumed to be the WACC for the typical industry firm considering the two assets.
[6] Tax depreciation represents a non‐cash expense. As it reduces taxable income, it provides a cash flow benefit. Given identical acquisition cost, no incremental depreciation.

Asset B provides income benefits. Asset B should be acquired.



Functional Obsolescence –
Excess Operating Expense – Example

61

Functional Obsolescence

Valuation Example

Assumptions

Input Amount Source

Existing Facility Work Force 1,000                   Provided by Management.

Modern Facility 850                       Industry research, Management discussions.

Excess Labor - Number of Employees 150                       

Annual Labor Cost 50,000$               Includes benefits.  Per Management.

Annual Excess Labor Cost 7,500,000$         

Remaining Economic Life of Plant (Years) 8                           Industry research, Management discussions.

Calculations

Annual Excess Labor Cost 7,500,000$         

Taxes at 40 Percent 3,000,000            Estimated Combined, Federal and State

After-Tax Operating Profit Penalty 4,500,000            

Present Worth Factor 5.33                      WACC of 10% and 8 year remaining life

Total Functional Obsolescence Penalty 23,985,000$       

Total Functional Obsolescence Penalty (Rounded) 24,000,000$       



Functional Obsolescence - Excess 
Operating Expense - Example

� If this is a public company trading at an EBITDA multiple of 8.0X, 
what is the possible stock price impact?

Increased operating costs $ 7,500,000

EBITDA Multiple 8.0X

Reduced value of business enterprise $60,000,000

� In theory, the actual stock price difference would be modelled 
using a complex Discounted Cash Flow model. Whether 
securities analysts perform a DCF calculation is a function of the 
materiality of the investment, availability of information, diligence 
of the analysts and other factors. 

� Lower profit margins due to FO and/or lower growth rates (due to 
potential advantages competitors hold) can lead to a reduction of 
the EBITDA multiple with a potentially larger adverse impact on 
business enterprise and equity values.

� Cost of a new plant might not justify investment 
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Capital Budgeting Insights
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Capital Budgeting Insights –
Learning Outcome Statements

1. Determine economics of an investment to cure FO

2. Discuss benefits from operating cost savings and tax 
savings from depreciation

3. Demonstrate calculation of minimum contribution 
requirement for fixed asset investment

4. Demonstrate concept of Internal rate of return
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Capital Budgeting Insights – Introduction

� Functional obsolescence can be either curable or 
incurable.

� The determination of whether FO is curable is impacted 
by the economics of the investment and cost savings 
associated with curing the FO.

� Once functional obsolescence has been determined to 
exist, an appropriate question is “Should the investment to 
cure the functional obsolescence be made?”

� This question lead to our discussion and examples in this 
module which assess capital budgeting considerations.

� The capital budgeting analysis would essentially involve a 
net present value (“NPV”) analysis

65



Capital Budgeting -
Operating Expense and Tax Depreciation Benefits

� Capital expenditures to cure functional obsolescence involve an 
expenditure to cure the operating deficiency.

� Benefits associated with the capital expenditure are twofold:

� Elimination of operating expense disadvantage

� Reduction of income tax liability due to ability to deduct the 
cost of the investment required to cure the functional 
obsolescence

� Tax benefits are either

� Recognized as tax depreciation over the tax life for the CAPEX

� Recognized immediately if expensed as incurred

� The following slide provides an example of the benefit 
calculation associated with a capital expenditure to cure FO
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Example of Impact of Operating Costs Savings and Depreciation Expense Impact

Two Alternative Forms of Calculations ‐ Identical Conclusions

Operating Cost Savings and Tax Depreciation Savings Calculated Separately
Operating Cost Savings 100$         100$         Actual Out of Pocket Expenses Avoided
Tax Effect 40.0% 40             40            
Operating Cost Savings (Post Tax) 60$           60$          

Tax Depreciation 20             20             Non‐Cash Reduction to Taxable Income

Tax Pull Through Effect 60.0% 60% 60% One Less the Tax Rate
Corporate Income Tax Avoided 12$           12$          

Operating Cost Savings (Post Tax) 60$           60$          
Corporate Income Tax Avoided 12             12            
Post Tax Impact on Taxable Income 72$           72$          

Operating Cost Savings and Tax Depreciation Savings Calculated Jointly
Operating Cost Savings 100$         100$        
Tax Depreciation 20             20            
Pretax Impact on Taxable Income 120           120          
Tax Effect 40.0% 48             48            
Post Tax Impact on Taxable Income 72$           72$          



Capital Budgeting – Comparing Assets with Different
Acquisition and Operating Costs

� The following slide presents a calculation to determine which 
of two assets to acquire using a simple incremental 
comparison

� The comparison uses a simple “incremental approach” 
where different costs and benefits are captured in a single 
model
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Capital Budgeting Analysis Example 2
Investment Decision Example including Functional Obsolescence and Different Capital Costs
Incremental Income Impact Comparison for Two Different Assets ‐ Different Acquisition Cost

Assumptions A B

Cost to Acquire Asset 100,000$       150,000$  
Life of Asset (Years)
 ‐ Economic 6 6

 ‐ Tax 4 4

[1] Operating Cost Savings (pretax) N/A 7,000$       
[2] Incremental Tax Depreciation (Annual) N/A 12,500$     

Salvage Value / Removal Cost ‐$                ‐$            
[3] Discount Rate (WACC) 8.0% 8.0%

Calculation

Year 0 1 2 3 4 5 6 Total

Additional Acquisition Cost for B (50,000)$       
Operating Cost Savings (pretax) 7,000$        7,000$          7,000$          7,000$          7,000$        7,000$        42,000$       

[4] Incremental Tax Depreciation (Annual) 12,500        12,500          12,500          12,500          ‐               50,000         
Pretax Impact on Taxable Income 19,500        19,500          19,500          19,500          7,000          7,000          92,000         
Tax Effect 40.0% 7,800          7,800             7,800             7,800             2,800          2,800          36,800         

[5] Post Tax Impact on Taxable Income 11,700        11,700          11,700          11,700          4,200          4,200          55,200         
Present Value Factor (mid‐period) 8.0% 1.0000            0.9623        0.8910          0.8250          0.7639          0.7073        0.6549       
Present Value of Incremental Income 11,258$      10,424$        9,652$          8,937$          2,971$        2,751$        45,993$       

Incremental Cost for B (50,000)$       
Incremental Income from Item B 45,993           
Net Economic Benefit (4,007)$         

Conclusion

Asset A's lower productivity is greater than the incremental acquisition cost for Asset B.

Notes:

[1] Only operating costs savings was considered in this model.

[2] Incremental depreciation expense for Asset B
[3] Discount rate assumed to be the WACC of the business considering the two assets.
[4] Tax depreciation represents a non‐cash expense. As it reduces taxable income, it provides a cash flow benefit.
[5] Incremental income includes both after tax operating income and depreciation benefits.

Asset B provides operating and tax depreciation benefits that exceed its incremental acquisition cost. Asset B should be acquired.



Capital Budgeting – Comparing Assets with Different 
Acquisition and Operating Costs

� The following slide presents a calculation to whether to make 
an investment to cure functional obsolescence.

� A “With and Without Method” is used to compare the net 
present values of the two scenarios.

� The assumptions differ slightly from the prior example as a 
two year period until the efforts to cure the FO is assumed.
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FO – Modeling Curable FO – Example 3 – WWM 
Summary
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Capital Budgeting Analysis Exhibit 3
Investment Decision Example ‐ Functional Obsolescence Measurement

"With and Without" Method

Calculation Present Value
1 With Scenario ‐ Cost of Curing Functional Obsolescence (18,930)$                
2 Without Scenario ‐ No Cure, Operating Cost Disadvantages Continue (20,178)$               

Difference 1,247$                   

Conclusion

Notes:

[1] See Exhibit 3b
[2] See Exhibit 3c

The outflows from correcting the functional obsolescence are less than the outflows 
associated with the lower productivity.  This suggests curing the FO is advisable.
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Capital Budgeting Analysis Exhibit 3b
Investment Decision Example ‐ Functional Obsolescence Measurement

Curable Functional Obsolescence ‐ "As Is" Scenario ‐ No Investment to Cure Functional Obsolescence

Assumptions

Cost to Cure Functional Obsolescence ‐$              
[1] Period to Cure (Years) 2                    

Life of Asset (Years)
 ‐ Economic 6

 ‐ Tax 4

[2] Operating Cost Disadvantage (Pre‐tax) (7,000)$        
Incremental Tax Depreciation (Annual) ‐$              
Salvage Value / Removal Cost ‐$              
Discount Rate (WACC) 8.0%

Calculation

Year 0 1 2 3 4 5 6 Total

Cost to Cure Functional Obsolescence ‐$            

Operating Cost Disadvantage (Pre‐tax) (7,000)$     (7,000)$       (7,000)$       (7,000)$       (7,000)$     (7,000)$     (42,000)$    
Incremental Tax Depreciation (Annual) ‐             ‐                ‐                ‐                ‐             ‐             ‐               
Pretax Impact on Taxable Income (7,000)       (7,000)          (7,000)          (7,000)          (7,000)       (7,000)       (42,000)      
Tax Effect 40.0% (2,800)       (2,800)          (2,800)          (2,800)          (2,800)       (2,800)       (16,800)      
Post Tax Impact on Taxable Income (4,200)       (4,200)          (4,200)          (4,200)          (4,200)       (4,200)       (25,200)      
Present Value Factor (mid‐period) 8.0% 1.0000          0.9623       0.8910         0.8250         0.7639         0.7073       0.6549      
Present Value of Incremental Income (4,041)$     (3,742)$       (3,465)$       (3,208)$       (2,971)$     (2,751)$     (20,178)$    

Cost to Cure Functional Obsolescence ‐$              
Present Value of Lost Income due to FO (20,178)        
Tax Benefit from Depreciation of Cost to Cure FO ‐                
Net Economic Benefit (20,178)$     

Notes:

[1] Efforts to cure assumed to require two full years to complete. In this scenario, investment to "cure" is not made.

[2] Income disadvantage relative to a similar asset without functional obsolescence.



FO – Modeling Curable FO –
Example 3 – Cure FO
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Capital Budgeting Analysis Exhibit 3c
Investment Decision Example ‐ Functional Obsolescence Measurement

Curable Functional Obsolescence ‐ Costs to Cure Capitalized to Balance Sheet

Assumptions

Cost to Cure Functional Obsolescence 20,000$       
[1] Period to Cure (Years) 2                    

Life of Asset (Years)
 ‐ Economic 6

 ‐ Tax 4

[2] Operating Cost Disadvantage (Pre‐tax) (7,000)$        
[3] Incremental Tax Depreciation (Annual) 5,000$         

Salvage Value / Removal Cost ‐$              
Discount Rate (WACC) 8.0%

Calculation

Year 0 1 2 3 4 5 6 Total

[1] Cost to Cure Functional Obsolescence (10,000)$   (10,000)$     (20,000)$    

Operating Cost Disadvantage (Pre‐tax) (7,000)$     (7,000)$       0$                 0$                 0$               0$               (14,000)$    
[3] Incremental Tax Depreciation (Annual) ‐             ‐                5,000           5,000           5,000         5,000         20,000        

Pretax Impact on Taxable Income (7,000)       (7,000)          5,000           5,000           5,000         5,000         6,000          
Tax Effect 40.0% (2,800)       (2,800)          2,000           2,000           2,000         2,000         2,400          
Post Tax Impact on Taxable Income (4,200)       (4,200)          3,000           3,000           3,000         3,000         3,600          
Present Value Factor (mid‐period) 8.0% 1.0000          0.9623       0.8910         0.8250         0.7639         0.7073       0.6549      
Present Value of Incremental Income (4,041)$     (3,742)$       2,475$         2,292$         2,122$       1,965$       1,070$        

[4] Cost to Cure Functional Obsolescence (20,000)$      ‐ Cost required to cure functional obsolescence
[5] Present Value of Lost Income due to FO (7,784)           ‐ Lost income during period to cure
[5] Tax Benefit from Depreciation of Cost to Cure FO 8,853              ‐ Tax benefit from depreciation of cost to cure

Net Economic Benefit (18,930)$     

Notes:

[1] Efforts to cure assumed to require two full years to complete.

[2] Income disadvantage relative to a similar asset without functional obsolescence.
[3] Only incremental tax depreciation considered. Tax depreciation is a non‐cash expense. It reduces taxable income and provides a cash flow benefit.
[4] Cost to cure NOT adjusted for time value of money. 
[5] Present value of loss from FO presented separately from the income tax benefit of additional tax depreciation.



Capital Budgeting –
Minimum Contribution Calculation

� Basic finance concepts can be used calculate the 
minimum economic contribution required for an asset to 
support the required capital investment. 

� Given the acquisition cost for an asset, its depreciation 
benefits and the required rate of return (hurdle rate) 
known, a level of economic contribution (in $) can be 
calculated.

� With the minimum economic contribution known, this can 
be compared to the expected return from an asset as an 
alternative means of assessing the investment decision. 

� The example on the following slide presents an example 
where the minimum contribution is calculated.
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Capital Budgeting –
Minimum Value of Output – Example 4
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Capital Budgeting Decision Example 4
Minimum Value of Output

Assumptions A

Cost to Acquire 100,000$     
Life of Asset (Years)
 ‐ Economic 6

 ‐ Tax 4

Annual Tax Depreciation 25,000$       
Discount Rate (WACC) 8.0%

Conclusions A

[1] Minimum Value of Output Required 16,780$        Solved through :1) "Solver Function" or 2) Trial and Error

Asset A Calculation
Year 0 1 2 3 4 5 6 Total

Acquisition Cost (100,000)$    (100,000)$                 
Pretax Income from Asset 16,780$       16,780$       16,780$       16,780$       16,780$    16,780$    100,680$                   
Annual Tax Depreciation 25,000         25,000         25,000         25,000         ‐             ‐            
Pretax Impact on Taxable Income 41,780         41,780         41,780         41,780         16,780       16,780      
Tax Effect 40.0% 16,712         16,712         16,712         16,712         6,712         6,712        
Post Tax Impact on Taxable Income (100,000)$    25,068         25,068         25,068         25,068         10,068       10,068       20,408$                     
Present Value Factor (mid‐period) 8.0% 1.0000          0.9623         0.8910         0.8250         0.7639         0.7073       0.6549      
Present Value of Incremental Income (100,000)$    24,122$       22,335$       20,680$       19,149$       7,121$       6,593$       0$                                

Net Present Value 0$                   If the net present value is equal to or greater than $0, investment in the asset is warranted.

Notes:

[1] This is the variable being solved for.  Amount reflects the minimum return to provide a return equal to the discount rate (hurdle rate).

WACC represents a minimum return ("hurdle rate") required. 
Calculation is solved for the annual economic contribution.
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Conference for the Valuation of Plant, Machinery and Equipment, Tokyo, 
Japan, October 28, 2015.

� Presenter, Valuation of Japanese High Speed Rail Technology / System, 9th 
International Conference for the Valuation of Plant, Machinery and 
Equipment, Tokyo, Japan, October 27, 2015.
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Presenter’s Bio—Raymond Rath

Presentations
� Presenter, Casino Valuation—Business Valuation Concepts and Industry Overview,

American Society of Appraisers International Valuation Conference, Las Vegas, Nevada, 
October 20, 2015.

� Presenter, Intangible Asset Valuation under IFRS, Japan Association for Property 
Assessment Policy, Tokyo, Japan (via Skype) January 31, 2015.

� Co-Presenter, Valuation of Deferred Revenue, American Society of Appraisers and 
Canadian Institute of Chartered Business Valuers, Advanced Business Valuation 
Conference, Toronto, Canada, October 2014.

� Presenter, Business Valuation Concepts for Fixed Asset Appraisers, American Society of 
Appraisers, International Appraisal Conference, Savannah, Georgia, September 2014.

� Co-Presenter, Valuation of Healthcare Intangible Assets and Intellectual Property, American 
Society of Appraisers, Healthcare Special Interest Group Webinar, various dates 2014 and 
2015. 

� Presenter, Attrition Measurement and Intangible Asset Amortization, Business Valuation 
Resources Webinar on July 8, 2014.

� Presenter, Business Valuation Concepts for Fixed Asset Appraisers, American Society of 
Appraisers Webinar, February 11, 2014.
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Presenter’s Bio—Raymond Rath

Presentations
� Co-Presenter, Valuation of Customer-Related Assets, American Society of 

Appraisers, Advanced Business Valuation Conference, San Antonio, Texas, 
October 2013.

� Presenter, Business Valuation for Fixed Asset Appraisers, International 
Conference on the Valuation of Plant Machinery and Equipment, St. Petersburg, 
Russia, September 2013.

� Presenter, Economic Obsolescence and Fixed Assets, International Conference 
on the Valuation of Plant Machinery and Equipment, St. Petersburg, Russia, 
September 2013.

� Panelist, Dissecting Donation Dilemmas - Problems in Valuations of Conservation 
and Non-Cash Charitable Donations, 2013 IRS Valuation Summit, August 2013.

� Panelist, Common Problems in Appraisals for IRS & Valuation Appeals, 2013 IRS 
Valuation Summit, August 2013.
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Presenter’s Bio—Raymond Rath

Presentations

� Presenter, Valuation Developments in the United States, 2nd International 
Forum on New Developments in Valuation, WuHan, China, November 2012.

� Lecturer, Valuation of Intangible Assets, Zhongnan University of Economics 
and Law, WuHan, China, November 2012.

� Moderator, Fair Value Auditor Panel, ASA Conference, Chicago, IL 2011.

� Panelist, IPR&D Toolkit Update Panel, ASA Conference, Chicago, IL 2011.

� Presenter, Valuation of Debt, ASA, Miami, FL 2010.

� Presenter, Valuation of Intangible Assets, 25th Pan Pacific Conference, Bali, 
Indonesia, September 2010. 

� Presenter, Attrition Measurement and Estimation, ASA Conference, Boston, 
MA, Oct 2009. 
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Presenter’s Bio—Raymond Rath

Publications

� Author, Private Company Valuation chapter in the CFA Institute 
text Equity Asset Valuation. Chapter is a required reading for 
CFA level 2 candidates globally.

� Author, Intangible Asset Valuation: The Distributor Method, 
Financial Valuation and Litigation Expert, FVLE Issue 41, 
February/March 2013.

Education

� M.B.A., University of Southern California.

� B.S., Business Administration, University of Kansas, Cum 
Laude.
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Appendix Income Approach Theory
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Valuation Theory — Importance of the Income
Approach

Premises

� Valuation is forward looking 

� Value should reflect future cash flows rather than historical amounts. This is 
the impetus for the move to fair value concepts in financial reporting

� Historical performance can be meaningful as an indicator of future 
performance

� Obsolescence from physical, functional and economic factors could lower value of 
an asset due to a potential reduction in future cash flows

� BV appraisers are facing significant scrutiny in US (auditors, SEC, Public 
Company Accounting Oversight Board in US, others)

Conclusion

� MTS appraisers should have good knowledge of business valuation concepts to 
better address obsolescence factors

� Teaming of MTS and BV valuation professionals
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Income Approach — Business Valuation: 
Alternative Methods

� For Income Approach, two methods are available to value 
a business:

� Discounted Cash Flow Method (DCF Method)

� Project cash flows until cash flows stabilize (as %)

� Residual value (typically from Capitalized Income Method)

� Cash flow includes deductions for capital expenditures and any working 
capital required to support growth.

� Capitalized Income Method (CIM)

� Assumes growth is stabilized as a percent

� Three key inputs include

– Cash flow base

– Discount rate

– Long-term growth rate
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Income Approach — Business Valuation: 
Alternative Methods

� For larger firms, CIM is infrequently used. Generally only 
used to calculate the residual value of the business once 
growth is forecast to stabilize (on a percentage basis).

� CIM is frequently used to value small businesses.

� Market approach uses market data to develop the same 
value estimate as the Income Approach. 

� The market data in the multiples (after appropriate adjustments) 
should capture the risk and growth expectations of the subject.

� Market approach does not adequately address non-stable growth 
situations.

89



Capitalized Income Method to Valuation

� Three variables:
� CF—Benefit stream to capitalize. Almost always cash flow stream

� K—Discount rate reflective of risk of cash flows

� G—Expected constant growth factor as a percent
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CF0 x (1 + g)
V =  -------------------

(k – g)



Discounted Future Benefits Formula
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Value = 
Income 1

(1+k)1

Income 2

(1+k)2

Income3

(1+k)3

Income n

(1+k)n
+ + + …



Discounted Future Benefits—Simplified 
Formula

Terminal value could be many different things depending on 
what is being valued:

� Business—Business enterprise cash flows into perpetuity 

� Land fill, other—Liability to perform remediation

� Fixed asset, plant, other—Salvage value of an asset
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∑
n = t

Income n Terminal value t

(1 + k)
n

(1 + k)
t

n = 1

Value  = +



Types of Cash Flows—Introduction

� Investor Specific Cash Flows—Reflect investor specific expectations

� May not reflect market participant expectation

� Could reflect a single set of projected future cash flows

� If different from market participant cash flows, it is very difficult to accurately 
estimate a discount rate for these case flows

� Market Participant Cash Flows—Reflect negotiations between buyers and 
sellers in the marketplace

� Reflect market’s perspective on degree of risk

� Incorporate the weighting of views of the market

� Certainty Equivalent Cash Flows—Reflect the weighted expectation of ALL
possible future outcomes

� Rarely viewed as possible

� If projections truly reflect all possible outcomes, risk free rate would be used
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Required Relationship of Risk and Return
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Return (CF)

Risk (K)

WACC

WACC + Premium

WACC - Discount

Conservative Cash Flows – WACC less a discount
Market Participant Cash Flows – WACC
Optimistic Cash Flows – WACC plus a premium



Relationship of Return and Value
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Value

Return

Risk



Discount Rate Estimates—Overview

� Estimating discount rates for a business and the different assets of a 
business is one of the more challenging areas of valuation. 

� No (or limited) market data available for returns on fixed assets

� No market data available for intangible assets - customers, technology, 
trade names, work forces, other

� Although there is often limited direct market evidence to estimate 
discount rates for specific business assets, there are several means of 
confirming that estimates are within a range of reason.

� The following slides present information pertaining to:

� Return requirements for different asset classifications

� Return requirements within the spectrum of intangible assets

� General methods of confirming the reasonableness of discount rate 
estimates
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Discount Rate Estimates—
Risk and Rate of Return

� Assets within a business enterprise have different risk and return characteristics 
� Rate of return of a particular asset is commensurate with its risk
� Assets within a business enterprise typically have different liquidity and return characteristic

97

Investment 
Return 
Requirement

Low High

High

Low

Degree of 
Risk

Inventory

Cash

Receivables

Tangible Assets

Intangible Assets

Liquidity

Low

High



Discount Rate Estimates Reconciliation—
Weighted Average Cost of Capital
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Fair Value of Long 
Term Interest 
Bearing Debt
+

Fair Value of 
Equity

Market Value of 
Invested Capital

= =

WACC - Capital Based WARA - Asset Based

Fair Value of 
Intangible Assets

Fair Value of 
Tangible Assets

Fair Value of Net 
Working Capital

Fair Value of 
Goodwill



Discount Rate Estimates Reconciliation—
Weighted Average Cost of Capital

� The Weighted Average Cost of Capital (WACC) is the 
overall rate of return for an investment in a business 
enterprise.

� WACC represents the return required for long term debt 
and equity capital.

� Long term debt and equity capital are conceptually 
equivalent to net assets.

� A business enterprise is an assemblage of a variety of 
assets including:

� Working capital

� Tangible assets

� Identifiable intangible assets

� Goodwill

99



End
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Upcoming ASA Education

For a complete listing of ASA’s upcoming educational offerings, visit 
www.appraisers.org. 

Let’s Connect!

� Facebook.com/ASAappraisers

� @ASAappraisers

� Linkedin.com/company/american-society-of-appraisers

� Youtube.com/ASAappraisers

� Appraisersnewsroom.org

Thank you for joining us! 
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