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Understanding Discounted Cash Flows

1 Objective 

The aim of this briefing paper is to explain and examine the Discounted Cash Flow 
(DCF) approach to the valuation of investment opportunities and also of companies 
and their shares.  We first cover the basics of DCF – the principles and the process of 
discounting and the investment maths itself. Then we go on to look at typical 
valuation models used by investment analysts and how communications can help to 
ensure that a company’s share price reflects fair value. 

1.1 What is Discounted Cash Flow (DCF)? 

The value of any investment is the value of all the future cash flows associated with 
it.  So in theory, to value an investment, we simply have to forecast the future cash 
flows and add them together.   
 
However, there is a problem here.  We know intuitively that £1 now is worth more 
than £1 receivable in 5 years’ time.  If we had the money now, we could invest it and 
earn an investment return.  There is an opportunity cost to future cash flows and this 
is referred to as the time value of money.   
 
So we need to discount future cash flows to take account of this opportunity cost, 
before we add them together.  The discounting takes account of the time value of 
money - ie it puts all the cash flows into present day values.   
 
This theory is used extensively in project appraisal, where managers will calculate the 
net present value (NPV) of an investment, by deducting the initial investment from 
the present value of all the future expected cash flows.   The same theory is also 
used in company valuation – we could value a company’s shares by forecasting all the 
future dividends and discounting them back to present day values.   

1.2 Practical Application of DCF Valuation 

As a technique, DCF is at the heart of the valuation of a whole range of investment 
opportunities.  It is used 

 To appraise capital expenditure projects within companies 

 To value investments in property 

 To value life insurance portfolios (Embedded Value) 

 To value acquisition opportunities 

 And of course, by analysts and investors when they are valuing companies. 

 
You will also come across DCF techniques in the valuation of defined benefits 
pension scheme surpluses and deficits and in the annual impairment reviews that 
companies must undertake under IFRS for determining the value of goodwill which 
has arisen on past acquisitions and other assets.   
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Understanding Discounted Cash Flows

2 Principles of DCF 

First we need to understand 5 key concepts: 

 Valuing investments is all about the future, not what has happened in the 
past.  It is the future returns that will benefit the new investor so that is what 
they are interested in.  Past returns have already gone to past investors.  We can 
liken investing to driving a car.  We always have our view focused on the road 
ahead.  We check the rear view mirror from time to time, but most of our time 
and energy is directed towards anticipating what will happen next.  It is the same 
with investing. 

 What counts is cash.  Investment is about making money.  You would only be 
interested in investing if you thought you would get cash back at some point.  
Depending on the type of investment, you might expect your original investment 
back + a little extra by way of interest. Alternatively you might be expecting to 
be able to sell your investment at a profit, creating a capital gain in which case 
income may be less important.   

 Risk and return are inextricably linked.  If you put your money in the bank, you 
regard it as relatively safe – in effect, risk-free.  You will receive interest and you 
know that you will get your money back.  However, there are alternative 
investment opportunities.  You could put the money into shares instead.  Shares 
are more risky - there is no guarantee that you will get your money back, nor is 
it certain that the shares will pay dividends.  So the shares would only be 
attractive to you if you thought that they would give you a significantly higher 
return than leaving your money in the bank and taking no risk.   

 Investors always consider the opportunity cost – the return that they have 
passed up by settling for a particular investment.  The opportunity cost is what 
the investor could have received for an alternative investment with similar risk 
characteristics.  Very simply, if an investor decides to put money in one bank 
rather than another, then the opportunity cost is the interest rate that he or she 
would have earned in the bank that was rejected. 

 Investors also value liquidity and will factor this in to a valuation.  This is the 
ability to get your money back at a reasonable price at any time.  For example, 
we are generally prepared to accept a lower interest rate from the bank on an 
instant access account than from a term deposit.  Similarly, small company 
shares may be much more difficult to sell if something goes wrong than the 
shares of a large company.  As a result, they will tend to trade at a lower price. 
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Understanding Discounted Cash Flows

The idea of this formula is that the cash flows are discounted at the cost of equity 
and grown at a chosen growth rate.  In effect, we are taking the cash flows down at 
one rate and growing them on at another – so the bottom of the formula is simply 
the net of these two effects.  The formula will only work if the growth rate is lower 
than the cost of equity.  This is not likely to be a problem as it is hard to imagine a 
company growing forever at a very high rate.   
 
Example:   A company pays a dividend of 5p per share.  Future dividends are 
expected to grow at 4% per year.  The cost of equity is 9%. 
 
Value of share = 5p x 1.04   (next year’s dividend - grown on at 4%) 

 0.09-0.04  (cost of equity – growth, both expressed as decimals)
 
Value of share = 

 
5.2p    =  104p 

 0.05
 
The model is very sensitive to changes in both the growth rate and the discount rate: 
 
Let’s now assume that future dividends are expected to grow at 6% per year.  The 
cost of equity is still 9%.  Here the high growth rate pushes the value up to 177p. 
 
Value of share = 5p x 1.06  = 177p

 0.09-0.06
 
Let’s now assume that future dividends are expected to grow at 4% per year but that 
the cost of equity is 11%.   Now the high cost of equity (perhaps reflecting additional 
risk) is pushing the value down.  
 
Value of share = 5p x 1.04  = 74p

 0.11-0.04
 
Clearly, this model is best suited for mature companies with long-term stable (often 
low) growth and a steady, predictable dividend stream.  
For companies that have a period of fast growth followed by maturity, you could 
build a two-stage model – forecasting dividends explicitly for the first 5 years and 
applying the perpetuity formula above for the continuing steady state period.   
 
This model was commonly used for banks before the financial crisis of 2008-9, as 
they had been consistently profitably and often paid out 50% or more of their profits 
by way of dividends.  Today, many have cut back their dividends to nothing and the 
dividend discount model is rarely seen. 
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Understanding Discounted Cash Flows

Example:   Wells Fargo’s book value of equity is approximately $130bn.  The bank’s 
return on equity is 13% and the cost of equity is approximately 10%.  We estimate the 
bank’s long term growth rate to be 2% - roughly in line with the growth rate of the US 
economy. 
 
Equity value = $130bn + (13% - 10%) x 130bn 
             10% - 2% 
 
Equity value = $130bn + $49bn  =  $179bn 
 
Divided by 5.3bn shares = $34 per share. 
 
At the time of writing, Wells Fargo’s share price is $32 so if we think our assumptions 
are right, we could conclude that the company is fairly valued, give or take a couple 
of dollars. 

6.3.1 The Link with Price to Book Ratios 

You can also see a direct link to a relative valuation methodology often used for 
banks, the price to book ratio.  Here, you can see that Wells Fargo is trading at a 
premium to its book value (book value per share is $24.5). And we could consider 
that this premium is justified by the future economic profit generation. 
 
UK banks, such as Barclays, Lloyds Banking Group and RBS, on the other hand, are 
trading at a significant discount to book value. The implication here is that investors 
either don’t believe the book values, or that they are anticipating economic losses. 
 

6.3.2 Economic Moat 

The long term value of a company’s share value is clearly directly linked to the 
sustainability of the company’s future economic profits.  Equity Research Analysts at 
Morningstar highlight the importance of companies’ competitive advantage which will 
prevent others from chipping away at the future economic profit.  This is known as 
the company’s ‘economic moat’, a term used by Warren Buffet. 
 
Morningstar analysts rate a company’s economic moat as wide, narrow or none.  The 
wider the moat, the more likely the future economic profits will be sustained. 
Analysts look at the ‘moat trend’ in order to view how sustainable the economic 
profits are by looking at past financial results, competitive position and future 
prospects.  
 
Strengths such as high barriers of entry, cost advantages and good brand values are 
the type of advantages that provide a wide moat. 

6.4 Operating Free Cash Flow Model 

For most (non-bank) companies, instead of looking at the cash flows for 
shareholders, analysts consider the cash flows generated by the company’s 
operations (ie before interest) and value those.   
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Understanding Discounted Cash Flows

Clearly, if communications can influence medium to long term growth rate, then this 
in turn will influence a major element of the valuation. 

6.4.4 Determining the Discount Rate 

The discount rate applied to the forecast cash flows is the weighted average cost of 
capital (WACC) (see our briefing paper on cost of capital).  The idea is that the 
discounting process takes into account risk – the higher the risk the higher the 
discount rate.  See section 4.2. 

6.4.5 Running the Calculation to Determine Present Value 

The example below shows the whole process, using Diageo PLC - producers and 
distributers of branded premium spirits, beer and wine.   
 
Example DCF Model – Diageo (WACC 8.3%, Long Term Growth Rate 2%) 
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Understanding Discounted Cash Flows

The table below shows the full calculation, including the estimates of operating free 
cash flow. 
 
Diageo Valuation Spreadsheet 
  
The table below shows how sensitive the model is to small changes in the 
assumptions of the WACC and steady state growth rates.  
 
As you can see the value increases dramatically as you move towards the top of the 
chart (as the cost of capital falls) and as you move to the right (the growth rate 
increases). This is why share buy-backs can be so powerful as a tool for enhancing 
shareholder value. Similarly communicating a growth strategy effectively will also 
have a strong impact on the share price. And of course both together will have a 
major impact on the valuation of the business.   
 

 
 
  

Discount rate 8.3%
G rowth in perpetuity 2.0%

2012E 2013E 2014E 2015E Perpetuity
£m £m £m £m £m

O perating profit 3,197 3,509 3,750 4,090
Depreciation & amortisation 364 377 390 400
Movement in working capital (200) (218) (180) (180)

C ashflow from operations 3,361 3,668 3,960 4,310
C apital expenditure (432) (445) (458) (450)
Tax (512) (561) (600) (654)
O perating free cash flow 2,417 2,662 2,902 3,206 3,270.0

Plus in perpetuity flows
Total 2,417 2,662 2,902 3,206 51,905

Discount factor 0.92 0.85 0.79 0.73 0.73

Present v alue of forecast cashflows 2,232.2 2,269.2 2,284.6 2,330.2

T erminal v alue 37,730.6
T otal Enterprise Value 46,847

Less: Debt 6,450

T otal Equity Value 40,397

Number of  shares 2,754

T arget share price £14.67
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Understanding Discounted Cash Flows

Sensitivity Analysis 

 
 
At the time of writing, Diageo’s share price is just over £15, which suggests that the 
market broadly agrees with our assumptions. 

6.5 Interpreting the Result 

It is worth remembering that valuation is an art, not a science.  Analysts are in the 
unfortunate position of having to forecast a relatively short period of a company’s 
life, using a historic record which may not be relevant and then having to make broad 
assumptions about future growth rates which will have a major impact on valuation. 
 
The example above showed that the flexing of a couple of the variables can lead to a 
substantially different result. Obviously in communicating the outlook for a company, 
you should ensure that all the variables that are public information are correctly 
reflected in the analysts’ models.  For example, it is usually relatively straight forward 
to correct misapprehensions as to tax or depreciation rates without referring to 
information which is not in the public domain. This will help to minimise the range of 
valuations in the market. 
 
If a company changes its outlook, ideally Investor Relations should run the adjusted 
variables through a ‘dummy’ model to sense check the likely outcome both to near 
term forecasts and overall valuation. This will provide some insight into likely share 
price movement following publication of the changed outlook. 
 
These models can also be used backwards to establish what assumptions are implicit 
in the market’s price, as per our comment about Diageo’s price above. 
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Understanding Discounted Cash Flows

 Provides a long term perspective – DCF relies on long term forecast to 
determine value and should not therefore be affected by one exceptional year. 

 Allows for startup losses – A key advantage of DCF is that it can be used for 
startup businesses, currently incurring losses, but expected to produce long 
term growth. This allows the calculation of an equity value where other valuation 
techniques, based on profit multiples, would be inappropriate. 

 Explicitly includes the cost of capital – discounting the future cash flows by 
the cost of capital explicitly recognises its importance in generating value. The 
cost of capital reflects the risks attaching to the company and its funding 
structure - the higher the risks the lower the value created by the cash flows 
when discounted back. Using the cost of capital is also vital as it charges 
management for using a scarce resource. It is important that management 
understand the critical role of the cost of capital in the valuation of their 
company and are prepared for discussions on the subject in roadshow meetings 
with shareholders.  

 Allows for sensitivity analysis – assumptions can be ‘flexed’ to see the 
valuation impact. From a communications perspective this sensitivity also allows 
an analysis of what the share price is assuming about the company’s future. If 
the DCF implicit in the market capitalisation suggests the market is being very 
cautious about its long term assumptions this provides very useful intelligence. 
If the Company believes the market is being too cautious then clearly the 
management’s long term views of volumes, prices and margins is not getting 
across.  

6.7.2 Disadvantages 

 Validity of assumptions – significant risks attach to all the key variables that 
drive cash flow, affecting both the short and long term. When short term 
forecasts are reduced this tends to drive down forecasts over the entire forecast 
period. Similarly if long term assumptions are reduced their impact is often 
magnified due to the terminal value comprising such a large proportion of the 
total valuation. 

 Super-normal growth and returns in initial forecast period – the early period 
tends to be a period of super-normal growth. It is difficult to assess how long 
this period will last and how growth rates will settle. For example, the mobile 
telephony market entered a mature phase much more quickly than the stock 
market anticipated.  

 “Fitting” the result – assumptions during the initial forecast period and the 
terminal value phase are highly subjective. This can lead to assumptions being 
changed to generate the “right” result – for example, to make an IPO look more 
attractive. In effect the person doing the calculation knows the answer they want 
to get and changes the assumptions to get the right result.    
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Disclaimer

Disclaimer 
 
FinanceTalking Ltd bases its information and opinions on sources it believes to be reliable, but no 
warranties or conditions, express or implied whether statutory or otherwise are given and such are 
expressly excluded including in particular any warranty that any information is complete, correct or 
accurate or that it is fit for a particular purpose or any purpose or any warranties or conditions as to title, 
quiet possession, satisfactory quality or as to description efficacy usefulness or as to infringement of the 
intellectual property or other rights of any person.  All such warranties are expressly disclaimed and 
excluded.  Details and information are subject to change without notice. 
 
FinanceTalking Limited shall not be liable to a user of this service or to any third party for any loss or 
injury arising out of the information or any actions taken or not taken in response to any information or a 
user's use of (or inability to use) this service including but not limited to any financial loss.  
 
FinanceTalking Limited make no warranty as to the copy right in or any intellectual property rights in any 
material posted on our web site or in our briefing papers and copy right and all other intellectual property 
rights which exist in the web site or are posted on the web site or which exist in our briefing papers shall 
remain the property of FinanceTalking Limited or other the persons entitled thereto absolutely. 
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