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Sanity checks 

Think about whether the forecasts make sense in the context of the following: 

l'.:I What is the top-down forecast compared with the bottom-up one? 

D What are the broader trends in the economy and how does this affect the company? 

CJ Will commodity and raw material price rises have a big impact on costs? 

w Where are we in the cycle? 

c::1 Are there structural factors that will exacerbate the cycle (e.g. too much capacity 
and customers in a weakened financial state)? 

'J:J What sort of volume growth is realistic given trends in the overall product 
market? 

r:J Is the volume growth based on market share gains and how will competitors 
react? 

o What are the trends in overseas markets? 

D Beware of straight line forecasting! 

CJ Beware of phrases such as 'this time it's different'. 

r::-i Longer-term assumptions: beware of extrapolating too far into the future. 

Pricing 

Given the importance of pricing in determining the outlook for cash flows (especially 
if fixed costs are high) it is well worth getting to grips with the industry structure and 
pricing power of the company. 

m What is the industry structure and is it changing? 

c:i What are the barriers to entry? 

ca Are there new forms of competition? 

L;J Will globalisation affect pricing? 

o Is there industry overcapacity and if so how much? 

m Are there fierce struggles for market share? 

r":::J How differentiated is the product or service? 

D Are there changes in product mix affecting prices? 

c:;:i If announced, why will price increas'es stick? 

Cl What will the customer reaction be to those increases? 

L:J What will competitor reactions be and what are their objectives? 

Absolute valuation - discounted 
cash flow (DCF) 

What topics are covered in this chapter? 

li".l Why is DCF useful? 

lITl DCF valuation 

l2!l DCF advantages 

~1 DCF disadvantages 

lii!il Summary 

lrfJl Checklist 

Why is DCF useful? 

The valuation generated by the discom:ited cash flow (DCF) is sometimes 
referred to as the company's 'intrinsic value'. This is useful as it can pro
vide us with a reference point as to what the fundamental valuation of the 
business is - which is why Warren Buffett tends to prefer this technique: 

The critical investment factor is determining the intrinsic value of a 
business and paying a fair or bargain price.1 

Of course the current share price can deviate significantly in either direc
tion from the 'intrinsic value'. The short-term share price will reflect 

1 Miller, B., Hagstrom, R. G. and Fisher, K. (2005) The Warren Buffett Way, 2nd edn. New 
, 'l.ATHn.u ""' ...... 1 fJfJ __ t:. 
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'sentiment', recent news flow and the impact of 'momentum' investors. 
Accordingly the share price may be at some variance with the fundamental 
value of the business. Having a sense of where the intrinsic value lies can 
provide a useful discipline when share prices are volatile. The fundamental 
valuation in these circumstances provides us with a useful guide and refer
ence point indicating whether the shares are very cheap or very expensive. 

Cash flow is the ultimate driver of value. Discounted cash flow valuation is 
used to establish what the future cash flows of a company are worth in 
today's money. The objective is to find the value of an asset, given its cash 
flow, growth and risk characteristics. Sometimes the answer is also referred 
to as the net present value. This means we can see whether all those 
future cash flows, when converted into today's money, means that shares 
are cheap or dear as of this moment. 

The ability to generate cash is critical for any business to be successful. 
While this has always been true it is especially true in the current environ
ment when access to external sources of cash is not as straightforward as it 
once was. Accounting policies can often be used to flatter the profits and 
earnings of a business, but it is much more difficult to mislead investors 
on the cash flow of the company. There may well be year-end window 
dressing to flatter the debt position, but on a long-term basis the debt posi
tion will deteriorate rapidly if the company is not generating real cash. 

The discipline of forecasting the company's cash flow - and the price 
volume and cost assumptions behind it - is a very useful way of seeing 
what the key variables and sensitivities are when valuing the business. 
Importantly, we must examine in detail the key assumptions underpin
ning the forecasts and really scrutinise whether those assumptions are 
valid - do the price, volume and cost projections really make sense? How 
credible are they? What about the growth assumptions? We can then play 
around with other assumptions to see how this impacts upon the results. 

By using a 'discount' rate that reflects the risks of a business, a key reason 
for using a DCF is that it explicitly (albeit imperfectly) takes risk into 
account in the valuation process. We saw in Chapter 1 when looking at 
risk that while the cost of capital is a very useful number it does not neces
sarily capture all the risks involved. However, we can always play around 
with discount rates and see which ones we feel comfortable with in light 
of the business risks. This does of course highlight the subjectivity 
involved in much of the DCF process - the assumptions and the discount 
rate can be very subjective and as a result yield wildly different answers. 

DCF is often greeted with scepticism by some 
investors (and with some justification). In many 
industries it is a challenge to forecast the next six 
months let alone the next 20-30 years, which is 
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DCF is often greeted 
with scepticism by 

some investors 

especially true in the current uncertain economic conditions. Another 
factor is that often DCF is used to arrive at a pre-ordained valuation - so it 
is calculated with the assumptions necessary to 'prove' a company is worth 
£1 billion or whatever result is wanted. This was certainly a feature of IPOs 
during the dot-com boom. 

Shares that have been promoted on the basis of looking attractive on a 
DCF basis have frequently been a disaster. Eurotunnel, Telewest (and other 
cable companies) and a number of the high-growth stocks of the boom 
years were all sold on the basis of DCF forecasts. In fairness there were few 
other ways of doing it - the profits and returns were a long way off and 
significant amounts of capital were needed to get the projects finished. 
Nonetheless, being aware of the dangers implicit in this method will help 
you have the correct degree of circumspection when looking at stocks that 
are deemed attractive on this basis. In particular, focusing on the assump
tions being made around the price and volume outlook and the risks and 
dangers to the forecasts is crucial. 

However, in many situations such as new product developments or new 
projects, IPOs and when companies engage.in acquisitions, using DCF is 
an important tool. Indeed, if we are looking at a project with a 30-year life 
there is no other way of assessing whether or not to go ahead with it. It is 
also worth noting that when companies do 'impairment reviews' of assets 
or companies they acquired that turn out to be disappointing (i.e. too 
much was paid for them in the light of subsequent trading conditions), 
the accountants will use a DCF with new assumptions of pricing, volume 
and costs that reflect the more challenging trading environment. The new 
value will then be carried in the books and the 'loss' on the original price 
purchased will be written down - or 'impaired' - through the P&L. 

Therefore being familiar and comfortable with DCF is an important ele
ment of understanding valuation. In particular, having an appreciation of 
its strengths and weaknesses and how to play around with the key 
assumptions to generate sensible ranges for the 'intrinsic value' is a very 
useful way of getting a feel for the valuation of the business and what is 
driving it. 
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DCF valuation 

Understanding the key concepts behind DCF is important and straightfor
ward although the maths may appear far from straightforward initially. 

Essentially there are five steps to the process: 

1 defining operating free cash flow 

2 forecasting the company's operating free cash flows over the initial 
growth period 

3 'establishing at the end of this forecast period the 'terminal value' 

4 determining the 'discount rate' by calculating the weighted average 
cost of capital 

5 the calculation. 

Step ""1 Defining operating free cash flow 

So what is operating free cash flow? This is normally defined as: 

Net operating profit after tax (NOPAT) + depreciation + amortisation 
- (maintenance) capital expenditure - working capital requirements 

= operating free cash flow 

Depreciation and amortisation are added back as they are what are called 
'non-cash costs'. This means that while the amounts are deducted to arrive 
at a profit number, they do not involve an outflow of cash. 

Capital expenditure explicitly recognises that this is a critical component 
of the company achieving the forecast growth targets. Maintenance capi
tal expenditure is often used in more slowly growing environments or 
phases of a company's development. This ensures that the fabric of the 
business is protected, recognising that maintenance expenditure is a real 
cost of doing business (a weakness discussed when considering EBITDA as 
a valuation number). 

Similarly, working capital is required as the higher sales over the growth 
period will require cash to fund the expansion of working capital. 

Things to watch out for include: 

[] Is cash coming from the underlying business and is it sustainable? While 
this seems an obvious point, it is always worth ensuring that the cash is 
coming from the business and is sustainable. A one-off movement in 
working capital that improves the cash flow profile may unwind in 
another year. 
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~ How much is from one-offs (e.g. asset disposals)? There may be one-offs 
coming from asset or business disposals which again need to be 
excluded or considered separately. 

m Associate income. As we discussed when exploring earnings quality and 
cash flows, it is important that associate income is excluded. In cash 
flow terms this generates a dividend. Often it is best to exclude this 
contribution and deduct a value for the associate from the enterprise 
value (treating it as a 'peripheral asset', seep. 275). 

ll1'1il Minorities. Again as discussed under earnings, if a part of the business is 
owned by outside shareholders this also needs to be considered. 

··Step 2 Forecasting cash flow 

The initial period of forecasting is typically between five and ten years. 
The key variables driving operating cash flow, prices and volumes (which 
drive revenues) and costs need to be forecast and the relationship between 
these variables really need to be understood - so, for example, how does a 
fall in price affect operating profit? 

As the section on the difficulties of forecasting made clear (p. 222), this is a 
hazardous process fraught with difficulties even in the short term, let 
alone the long term. 

The frequency and extent of profits downgrades that have afflicted the 
stock market clearly demonstrate the risks and difficulties in forecasting. 
Interestingly, during the dot-com boom many of the downgrades have 
been in perceived growth stocks (e.g. telecommunications or technology) 
where DCF may :well have been used to justify their share price/value. In 
the current environment the lack of visibility for many highly cyclical 
business makes for a real challenge using DCF. 

Therefore, when forecasting this initial period, care needs to be taken with 
the following. 

~ Forecasting volumes, prices and costs. As these are the key drivers of cash, 
great care must be taken arriving at the forecasts. The section on the 
difficulties of forecasting volumes, prices and costs (p. 222) explores 
the issues and problems at the heart of this element of a DCF valua
tion. The impact of operational gearing and the sensitivity of profits 
and cash flow to changes in price are especially crucial. Also really 
appreciating the company's competitive position and 'moat' are crucial 
to have confidence in the sustainability of the projections and ability 
to prevent or withstand new entrants. 
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L:::J 'Sanity checks' - do the forecasts make sense? The level of volumes, prices 
and costs should be subject to a 'sanity check' so that any overopti
mistic assumptions are reined in. Are the volume forecasts predicated 
on taking a degree of market share that will inevitably cause a price 
war? Are volume assumptions extrapolated on the back of high and 
unsustainable current levels? Are prices likely to come under pressure 
from new entrants or customers with strong bargaining power? Are the 
operating margins realistic in the context of the economics of the 
industry? Again, it is important to be sceptical of any forecasts used. 

D How long is the growth period? Over the initial forecast period the com
pany is often in a high-growth phase. This period of high growth and 
high returns will tend to decay as the company becomes more estab
lished. At some stage demand growth slows and increasingly 
competitive conditions arise affecting growth and returns. The length 
of this initial period of strong growth and returns is of course subject to 
considerable uncertainty. In many new industries the growth periods 
may be a lot shorter than hoped for as maturity quickly follows a 
period of exceptional growth. Clearly if the industry matures in Year 5 
and the forecasts of exceptional growth go out to Year 81 the valuation 
will fall sharply. 

In theory, at the end of the initial growth period returns will fall until the 
cost of capital is covered. When the company has arrived at this phase of 
its development, at the end of the initial forecast period, the valuation 
process turns to the terminal value phase. 

Step 3 Terminal value 

The terminal value is often 50-60 per cent of the total value of the com
pany. Making appropriate assumptions at this stage of the company's 
development is therefore crucial. Indeed, flexing the assumptions at this 
stage can be used to generate a very different result (see p. 172). 

There are two ways of determining the terminal value. First, a multiple of 
the operating profits or operating free cash flow can be used. Alternatively 
a 'steady state growth' approach can be used. 

[::J A multiple approach. With a multiple approach you would take (say) the 
operating profits at this stage and apply a multiple. Let's say the com
pany is forecast to be generating operating profits of £50 million. 
Having looked at similar companies with these characteristics and 
growth profile, you find they are trading on 7 x operating profit. You 
simply multiply the £50 million by 7 to generate the terminal value of 
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£350 million. This then has to be discounted back to the current value. 
If the terminal value occurs in, say, Year 7, you would discount back 
from Year 7. 

i;;:i The danger, arguably, of using the multiple method is that the absolute 
nature of using the DCF approach is compromised by using the relative 
valuation implied by the multiple. It raises questions as to what multi
ple should be used given the low-growth scenario at this stage of the 
company's development. 

i:::2l Steady state growth. The 'steady state' refers to the maturity of the busi
ness and implicitly relatively low-growth assumptions should be used. 
When projecting growth at the terminal phase in a steady state 
approach, it may be sensible to tie the assumptions to the long-term 
trend in GDP growth. 

li3 There is a formula that can be used to determine the terminal value 
based on something called the 'Gordon growth model'. We will not go 
into the basis for this here but the formula is really useful. 

Terminal value= operating cash flow/WACC- growth rate 

m In this case the drivers of value are the cost of capital and the assumed 
growth rates. The higher the growth rate, the greater the value as you 
are dividing the operating profit by a much lower figure. 

KJ The sum generated by this formula is then discounted back from the 
last forecast period. So again if you have forecast out to Year 7, the ter
minal value will be discounted back from Year 7. 

We now need to assess the cost of capital and how to derive the weighted 
average cost of capital. 

Step 4 The weighted average cost of capital (WACC) 

Having decided upon the forecasts for the initial growth phase and the 
assumptions used for the terminal value phase, the cash flows need to be 
'discounted'. This means that the future value of the cash is brought back 
to a current value, what the cash flows are worth in today's money. This is 
why the calculation is often referred to as a 'net present value' calculation. 
The further away the cash is and the greater the risk attaching to it the less 
it is worth in today's money. 

In essence the discount rate will reflect how much risk attaches to the 
future cash flows - how predictable are the price, volume and cost ele
ments of the equation and how volatile are profits? So the higher the 
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perceived risk the greater the WACC. A biotech company, for example, 
may have a 25 per cent discount rate while with a utility with a pre
dictable cash flow stream we may use a rate of 6 per cent. 

The discount rate used is the WACC and how it is calculated was dis
cussed in Chapter 1 (p. 27). The key element determining the WACC is 
the proportion of equity and debt used to fund the business. Here we use 
the market values (if possible) of the equity (market cap) and debt. 
Equity - as it is higher risk - has a much higher cost than debt (which is 
also tax deductible). 

Step 5 The calculation 

To illustrate the way in which the discounted cash flow process works we 
return to our two fictional companies, pharmaceutical stock Pink Tablet 
and manufacturing Tin Can. We shall explore the mechanics of the DCF 
valuation and assess how this valuation method compares with the others. 

The operating forecasts are detailed in Tables 7 .1 and 7 .2. 

Table 7.1 Pink Tablet operating forecasts 

Year 1 Year2 Year3 Year4 Steady state 

Operating profit 105 130 160 180 200 

Tax 30% 30% 30% 30% 30% 

Nopat 73.5 91 112 126 140 

Depreciation 21 25 28 31 34 

Capex (40) (45) (50) (50) (55) 

Working capital (15) (18) (20) (20) (20) 

Operating free 39.5 53 70 87 99 

cash flow 

WACC 8.9% 

NPV calculation 39.5/1.089 53/1.19 70/1.29 87/1.41 2912/1.41 

NPV 36.3 44.5 54.3 61.7 2065.2 

Total: £2262m 

The process involves: 

lillll defining operating free cash flow 

!!'i.1l looking at the initial growth period 

!SEl assessing terminal value 

12JJ WACC 

ILlkl the calculation. 

Defining operating free cash flow 
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Table 7 .1 lays out the components of operating free cash flow for Pink 
Tablet. The operating profit is taxed at 30 per cent. Depreciation as a non
cash cost is added back on. We then have to deduct the amount spent on 
capital expenditure. In this case it is relatively modest as, for pharmaceuti
cal companies, it is the R&D budget that is the major area of investment 
and this is charged to costs as a revenue item. Then working capital require
ments are deducted. This leaves us with the operational free cash flow. 

Initial growth period 

We have forecast operating profits out for the first four years. The growth 
rate is very high in the first two years in particular, with operating profit 
growing at 23 per cent per annun. This reflects the success of drugs that 
have reached the market in year 1 and built up sales in their first two 
years. This slows down in year 4. For the sake of illustration we have 
restricted this initial growth period to the first four years. It will often be 
the case that the initial period will be for the first seven to ten years. 
Obviously the risks attaching to the numbers when forecasting out so far 
increase dramatically. 

Terminal value - steady state growth phase 

At the end of Year 4 it is assumed that the steady state growth rate slows 
considerably. The steady state represents an 11 per cent uplift on Year 4. 
Thereafter it is assumed that the growth rate at this stage falls to 5.5 per 
cent. This is considerably above the growth rate of the economy (which 
for the sake of argument grows at a long-term rate of 2.5 per cent). 

We will use the formula: 

Terminal value= steady state cash flow/{WACC - growth rate) 

We then need to establish the WACC. 
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Weighted average cost of capital 

Cost of debt: we already know that Pink Tablet is very low geared and 
highly cash generative. As a result it can borrow money very cheaply. We 
will assume that it pays 6.5 per cent on its debt. Given that interest pay
ments are tax deductible, the net cost of debt is 70 per cent of 6.5 per cent 
- or 4.6 per cent. 

Cost of equity: we know that for a pharmaceutical company the impact of 
the economy on operating results is relatively low, the operational gearing 
is relatively low and the company is very low geared (it has little debt). 
The impact of the economy on operating results is relatively low. As a 
result the beta of the shares is going to be low. We will use 0.7 - consistent 
with pharmaceutical shares in the market. 

If we take the risk-free rate on a long-term government bond as being 5.5 
per cent and a relatively high equity risk premium of 5 per cent given the 
uncertainty of the current environment then: 

Cost of equity= risk-free rate+ (equity risk premium x beta) 
= 5.5 per cent+ (5 x 0.7) = 9 per cent 

The mix of equity and debt is very much skewed towards equity. The 
market capitalisation is £2415 million, while there is debt of £50 million. 
This gives a business 98 per cent funded by equity and 2 per cent by debt. 

Therefore the WACC is: 

0.98 x 9 + 0.02 x 4.6 = 8.9 per cent 

The calculation 

We are now in a position to calculate the DCF of Pink Tablet. The dis
counting process works as we have seen by dividing the operating free 
cash flow by 1 plus the WACC with this is factored by the relevant 
number. The formula is normally expressed as: 

OPFCF/(l+WACC) + OPFCF2/(l+WACC)2 + OPFCF3/ 
(l+WACC)3 ..•...•.••••••••••••••.••...•........ OPFCFN/(i + WACCC)11 

Table 7.1 demonstrates how the numbers are put together. The series for 
the initial growth period runs: 

39.5/1.089 + 53/(1.089)2 + 70/(1.089)3 + 87 /(1.089)4 

Using the formula, the terminal value is 99/(8.9 per cent - 5.5 per cent) = 
2912. As this is the value at the end of Year 4 we then have to discount 
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this back to obtain a net present value. Discounting this back from the end 
of Year 4, i.e. £2912 million/(1.089)4, gives us £2065.2 million. 

The total sum is then £2262 million. 

This value is the value of the whole business, the enterprise value. To 
arrive at the value of the shares we have to take the debt off this amount 
to generate the equity value. Therefore on this basis the equity value is 
£2262 million - £50 million= £2212 million. 

From the market capitalisation, we know that the stock market values the 
shares at £2415 million. Therefore we can say that the DCF is producing a 
value 8.5 per cent below that of the company's stock market value. On this 
basis, if we believe all our numbers and projections, we would conclude 
that the shares are overvalued. Alternatively, we can argue that the stock 
market is making more optimistic assumptions than our central case. 

To illustrate the sensitivities involved, if we flex the terminal growth assump
tion to 6 per cent (feasible given the growth profile of a drug company), the 
terminal value becomes £3414 million; discounted back this is £2421.2 mil
lion: a £356 million uplift on the original valuation. This gives an equity 
value of £2568 million, 6 per cent more than the price of the shares. 

Flexing the steady state growth assumption by 0.5 per cent equates to the 
shares going from being 8.5 per cent dear to 6 per cent cheap. 

Table 7.2 Tin Can operating forecasts 

Year 1 Year2 Year 3 Year4 Steady state* 

Operating profit 25 23 25 22 22 

Tax 30% 30% 30% 30% 30% 

NOPAT 17.5 16.1 17.5 15.4 15.4 

Depreciation 20 22 23 24 24 

Capex (20) (15) (20) (15) (15) 

Working capital (12) (12) (15) (12) (12) 

Free cash flow 5.5 11.1 5.5 12.4 12.4 

WACC 10% 

NPV calculation 5.5/1.10 11.1/1.21 5.5/1.33 12.4/1.46 155/1.46 

NPV 5 9.2 4.1 8.5 106.2 

Total: £133m 
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Once again the process is as follows: 

G defining operating free cash flow 

G looking at the initial growth period 

[EJ assessing terminal value 

[:J WACC 

G the calculation. 

Defining operating free cash flow 

Table 7.2 lays out the components of operating free cash flow for Tin Can. 
The operating profit is taxed at 30 per cent. Depreciation as a non-cash 
cost is added back on. We then have to deduct the amount spent on capi
tal expenditure. In this case we have assumed that maintenance capital 
expenditure is £15 million, £5 million below depreciation. 

Initial growth period 

We have forecast operating profits out for the first four years. For the sake 
of illustration, we have restricted this initial growth period to the first four 
years. It will often be the case that the initial period will be for the first 
seven to ten years. Obviously the risks attaching to the numbers when 
forecasting out so far increase dramatically. 

The forecasts reflect the cyclicality of the markets and the non-existent 
growth prospects. 

Terminal value - steady state growth phase 

At the end of Year 4 it is assumed that the steady state growth rate slows 
considerably. The steady state is unchanged in Year 4. Thereafter it is 
assumed that the growth rate falls to 2 per cent. This is in line with the 
growth rate of the economy (which for the sake of argument grows at a 
long-term rate of 2.5 per cent). This could be a little optimistic given the 
characteristics of the business. 

To generate the terminal value we will use the formula: 

Terminal value= steady state cash flow/(WACC - growth rate) 

We then need to establish the WACC. 
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Weighted average cost of capital 

Cost of debt: we already know that Tin Can is highly geared and there are 
question marks over its cash generation. However, it has locked in long
term loan rates at an attractive 7.5 per cent. 

The cost of debt is then 7.5 x 70 per cent= 5.3 per cent. 

Cost of equity: we know that Tin Can is very sensitive to changes in vol
umes and pricing (which is highly competitive and subject to import 
competition) and so operational gearing is high. With 50 per cent gearing 
the company is also highly financially geared. As a result the beta of the 
shares is going to be high. We will use 1.3 (which is reasonably consistent 
with engineering shares in the market). 

If we take the risk-free rate on a long-term government bond as being 
5.5 per cent and a relatively high equity risk premium of 5 per cent given 
the uncertainty of the current environment then the cost of equity is: 

Risk-free rate+ (equity risk premium x beta)= 
5.5 per cent + (5 x 1.3) = 12 per cent 

The market capitalisation is £138 million, while there is debt of £60 million. 
This gives a business funded 70 per cent by equity and 30 per cent by debt. 

Therefore the WACC is: 

0.7 x 12 + 0.3 x 5.3 = 9.9 per cent (rounded to 10 for the calculations) 

The calculation 

We are now in a position to calculate the DCF of Tin Can. The series for 
the initial growth period runs: 

5.5/1.1+11.1/(1.1)2 + 5.5/(1.1)3 + 12.4/(1.1)4 

The terminal value is 12.4/(10 per cent - 2 per cent) = £155 million. As 
this is the vaiue at the end of Year 4 we then have to discount this back to 
obtain a net present value. Discounting this back from the end of Year 4, 
i.e. £155 million/(1.1)4, gives us £106.2 million. 

The total sum is then £133 million. 

This value is the value of the whole business, the enterprise value. To 
arrive at the value of the shares we have to take the debt off this amount 
to generate the equity value. Therefore on this basis the equity value is 
£133 million - £60 million = £73 million. 
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From the market capitalisation information we know that the stock market 
values the shares at £138 million. Therefore we can say that the DCF is 
producing a value almost 50 per cent below that of the company's stock 
market value. On this basis, if we believe all our numbers and projections 
we would conclude that the shares are considerably overvalued. The stock 
market may be taking into account a more dramatic recovery in its earn-

ings or a much higher growth at the terminal 
there is often an value phase. The characteristics of the business 

overoptimistic view of 
the sc;ale of earnings 

recovery 

make this an unlikely expectation. However, there 
is often an overoptimistic view of the scale of earn
ings recovery. Furthermore, it may be that the 
price is assuming that the company may be subject 

to a bid approach - the characteristics of the industry certainly suggest this 
is needed. Whether it actually happens or not is another issue. 

To illustrate the sensitivities involved, if we flex the terminal growth 
assumption to 4 per cent, the terminal value becomes £200 million, which 
discounted back is £136 million. This is a £33.1 million uplift on the origi
nal valuation to give an equity value of £102.8 million. Flexing the steady 
state growth assumption by 2 per cent equates to the shares going from 
being 48 per cent dear to a more modest 25 per cent expensive. 

DCF advantages 

[] Cash - key driver of value. In theory the value of any asset is the dis
counted value of the cash it will generate. Therefore cash is the key 
driver of value. We have identified the manipulation that can occur in 
the profit and loss account to produce an earnings number that gives 
the impression of good performance. We have also seen that one of the 
weaknesses of earnings is that it may not bear any relation to the 
amount of cash being generated. However, it is much more difficult to 
distort the cash coming into (or going out of) the business. 

[] Absolute measure. One of the advantages of using a DCF is that it meas
ures the absolute measure of a business - it does not rely on getting a 
value through comparisons with other 'similar' companies. 

C:J No accounting issues? DCF valuation avoids all the accounting issues that 
have recently plagued markets. The methodology also means that differ
ent accounting policies for depreciation or amortisation can be ignored. 

12.l Takes capital expenditure into account. Unlike the use of EBITDA, the 
requirement of either growth or maintenance capital expenditure is 
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explicitly taken into account. This spending is crucial to generate the 
growth on which the forecast cash generation is based or to maintain 
the competitive position of the business which also directly affects the 
company's cash flow profile. 

[J Long term. Another virtue (and possibly a vice) is that a DCF valuation 
relies on long-term forecasts of cash flows to determine value. It should 
not, therefore, be affected by one unsustainable good year or one 
exceptional bad year. It is the long-term value that matters. As we have 
seen, around 60 per cent of the value is determined by the 'terminal 
value'. This arguably overcomes the short-termist criticism often lev
elled at other valuation measures. 

m Takes early year losses into account. An advantage of DCF is that it can be 
used for long-term growth companies that may be incurring heavy 
start-up losses. This method allows an equity value to be arrived at 
where other valuation techniques are clearly inappropriate. 

[J Explicitly brings cost of capital into account. The cost of capital is a crucial 
cost to the company that is often overlooked. Discounting the cash 
flows by the company's cost of capital explicitly recognises its impor
tance in generating value. In turn this reflects the risks attaching to the 
company and its funding structure. In particular, the operational and 
financial gearing and the company's stage of development are brought 
into the equation. The higher the risks, the lower the value created by 
the cash flow when it is discounted back 

I!'.il Sensitivity analysis ... playing with assumptions. One of the key advan
tages with using a DCF approach is the way you can play around with 
various assumptions to see what impact these have on the valuation. 
Playing around with growth numbers enables you to work out what 
might happen to the share price if the market's view on growth 
changes. Similarly, if you feel the risks are higher than the market (or 
you have a lower tolerance for risk than the market), you can apply a 
higher discount rate and see whether the shares are still attractive. 

ffL1 What is the market valuation assuming? An important way in which many 
analysts use this approach is to look at the EV (the company's market 
capitalisation plus debt and other liabilities) and then see what assump
tions the stock market is implicitly making about the growth rate of the 
company. If, for example, the EV is assuming a 2 per cent growth rate 
and you feel this is the very least the company can achieve, the shares 
are potentially cheap. You might then want to explore the company's 
prospects further and consider other valuation methods. You need to be 
aware of the cost of capital and growth assumptions being used. 
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DCF disadvantages 

There have been a number of spectacular disasters for investors where DCF 
has been the major valuation methodology used to support the share price 
or bring a company onto the stock market. Eurotunnel, the cable compa
nies, internet and many technology stocks have to some extent relied on 
DCF valuations to support their investment case. The example of an initial 
public offering (IPO) on p. 229 highlights the range of values that can be 
generated by flexing the assumptions in favour of the company. 

In many instances this poor record reflects the risks involved in forecast
ing for companies or projects that are start-ups or at an early stage of 
development where there are no sales, profits or earnings to value. 
Another issue has been the fact that the growth potential has attracted a 
lot of competitors hoping to profit from that growth. Unfortunately that 
high level of competition depresses returns - there is overinvestment in 
the sector or industry which leads to a price war to try to win market 
share. This inevitably depresses returns. 

Overoptimism about the growth potential is also a major factor that leads 
to disappointment. The hoped-for demand often fails to materialise. In 
addition, the costs of many projects escalate, especially if they involve 
long-term construction expenditure. 

Therefore great care should be taken when using this technique for valu
ing a share. Some of the key concerns are as follows: 

CJ Validity of short- and long-term assumptions? As discussed under 'The 
risks in forecasting' section (p. 222), significant risks attach to all the 
key variables that drive cash flow. This can affect both the short term 
and the long term with equal force, though longer-term forecasting is 
notoriously difficult. The problem with changes to the short-term fore
cast is that these tend to drive down forecasts over the entire forecast 
period. In addition, short-term numbers are far more valuable in that 
they are discounted less heavily. Therefore getting the early periods 
wrong can see a very severe revision to the DCF valuation. 

[J Similarly, with the terminal value driving around 60 per cent of the 
result, assumptions made here are crucial. But this is the key problem: 
they are just assumptions - they are being applied to a point in the 
future beyond which forecasting is impossible. Given the volatility and 
difficulty in getting the near-term forecast right, why should assump
tions of a company's growth rate in ten years' time have any validity? 
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ll\!3 Subjectivity and sensitivity - assumptions changed to get the 'right' result? 
Assumptions made both for the initial growth phase and for the 
growth at the terminal value phase are highly subjective. This can lead 
to assumptions being changed to generate the 'right' result. This may 
be done to make an IPO attractive or an out-of-favour stock look more 
interesting on valuation grounds. 

E!il The sensitivity of the value to assumptions made can be easily demon
strated. Let's take a company being prepared for a float on the stock 
market. The sponsoring broker has provided the forecasts and a DCF 
model as detailed in Table 7.3. The steady state growth is assumed to be 
5 per cent occurring after Year 3. 

Table 7.3 Discounted cash flow for IPO Pie 

Year 1 Year2 

Depreciation 20 25 

Amortisation 7 7 

EBIT 100 i 10 

Tax -30 -33 

Capex -30 -35 

Working capital -5 -5 

Free cash flow 62 69 

DCF with WACC at i i % 55.9 56.i 

NPV i 22i .7 

Steady state OPFCF 86.5/6% 

WACC - growth rate i44i .7 

Discounted from Y3 to YO i 054.6 

Year3 

28 

7 

i22 

-36.6 

-40 

-5 

75.4 

55.2 

Steady state 

30 

7 

i35 

-40.5 

-40 

86.5 

i054.6 

The DCF approach yields a net present value of £1221.7 million. The com
pany will have debt of £300 million. This implies an equity value of: 

£1221.7m -£300m = £921.7m. 
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However, if we feel that the broker is being too optimistic about: 

Ec"J the steady state growth assumption of 5 per cent 

f:] the level of risks involved 

we can input our own assumptions. Let's see what happens if the cost of 
capital rises to 13 per cent and the steady state growth rate falls to 3 per 
cent (Table 7.4). 

Table 7.4 A rise in the cost of capital 

DCF at 13 per cent 

NPV 

54.9 

760.6 

Steady state OPFCF/ 86.5/10% 

WACC - growth rate 865 

Discounted from Y3 to YO 599.4 

54.0 52.3 599.4 

The 2 percentage point increase in the cost of capital and the 2 percentage 
point reduction in the steady state growth rate leads to an almost 40 per 
cent fall in the DCF to £760.6 million. 

With debt fixed at £300 million the equity value would be: 

£760.6m - £300m = £460.6m. 

This represents a fall in the equity value of 50 per cent. So a 'tweaking' of 
assumptions leads to a 50 per cent reduction in the value of the shares. 
The big impact is on the terminal value calculation, with the reduction in 
the growth rate and the higher cost of capital reducing the terminal value 
from £1054.6 million to £599.4 million. Instead of dividing the operating 
free cash flow by 6 per cent (11 per cent - 5 per cent) we are dividing by 10 
per cent (13 per cent - 3 per cent). Therefore it can be seen how incredibly 
sensitive the company's value is to relatively minor adjustments to 
changes in the assumptions. (It should be noted that this example is illus
trative only, as in most DCF projections the initial growth phase would 
stretch out to Years 7-10.) 

With this approach we can examine what has happened to the valuation of 
the high-tech growth stocks. Having disappointed expectations, growth fore

casts have been reduced dramatically as it has 
whether these areas of become clear that they were susceptible to trends in 
the market offer real the broader economy and in particular falling capi-

growth is now ta! expenditure. Whether these areas of the market 
increasingly questioned offer real growth is now increasingly questioned. 
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Effectively both the period and the extent of super-normal growth have 
been reduced, with devastating consequences for the DCF. Similarly, the 
extent of the growth at the terminal value stage has been revised down 
substantially. The development of operating profits and hence cash flow 
has therefore been downgraded dramatically. 

The rising cost of capital as well as the downgrading of cash flow forecasts 
has also exerted pressure on valuations. The greater risks and higher 
volatility that have become increasingly apparent translate into a much 
higher cost of capital. The whole market has seen the equity risk premium 
rise, increasing that component of the cost of capital. 

The substantial downgrades, as the impact of operational gearing became 
apparent, highlighted the volatility and risks at the individual stock level. 
In addition, the companies' financial position deteriorated dramatically, 
with higher debt levels resulting from: 

G%l debt taken on to fund deals that did not deliver hoped-for returns 

!h11 debt taken on for massive investment programmes 

liEl the reduced profit forecasts and lower margins producing weaker cash 
flow and higher debt. 

This combination of higher operational volatility and higher debt has led 
to the company's beta increasing significantly. 

A combination of these can see the discount rate required rise rapidly. An 
increase of 2 percentage points in the equity risk premium (ERP) and the 
move of, say, 1.5 to 2 in the beta can see the cost of capital rise considerably. 
With the risk-free rate at 5.5 per cent, if the ERP was 4 per cent and rose to 6 
per cent, the cost of equity would rise from 11.5 per cent to 16.5 per cent. 
This would seriously damage the DCF valuation, as the examples illustrate. 

~JJ Forecast period of super-normal growth and retums? As discussed earlier, 
one of the key components in the DCF calculation is forecasting out to 
the terminal growth phase. This early period tends to be the period of 
'super-normal' or higher growth. Again, the difficulty is forecasting 
both the level of this growth and how long this phase will last. With a 
growth industry a lot of capital may be attracted which depresses pric
ing below forecast levels. In addition, maturity can happen very 
quickly and the industry settles down into a more mature phase much 
earlier than anticipated. Mobile telephony is an industry which has 
seen explosive growth but has arguably become mature sooner than 
anticipated. With massive investment in new technology (3G), the low 
growth level damages the DCF model considerably. Much debate is 
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taking place over what will be the key driver that will enable superior 
growth rates to be re-establishe.d. 

D Complexity of calculation. For private investors in particular, the com
plexity of both doing the forecasts of operating cash flow and arriving 
at the cost of capital makes this approach to valuation rather esoteric. 
Finding the beta and the cost of debt can be awkward. Even if you do 
not intend to use this rather complex method, it is nonetheless impor
tant to be aware of its strengths and weaknesses to enable you to spot 
flaws in research that might be championing a share because of its 
attractiveness on DCF grounds and to help you approach it with a 
healthy dose of scepticism. 

Summary 

Given that cash is the ultimate driver of value, any asset is in effect worth 
the discounted value of its future cash flow. The value is derived from 
making long-term forecasts of a company's cash flow and then 'discount
ing' these cash flows back into what that cash is worth today. Discounted 
cash flow is an 'absolute' measure of a company's valuation and is some
times referred to as net present value or intrinsic value. The discount rate 
used is the cost of capital which in theory reflects the risks attached to the 
company. That this risk is explicitly used in arriving at a valuation is 
clearly welcome. 

To do a DCF effectively we need to forecast the price, volume and costs for 
the company long term and make assumptions about the capital expendi
tures and working capital requirements of the business. However, in an 
environment where forecasting the next quarter is challenging enough, 
using a method which relies on forecasting the next 10 to 20 years has 
many potential problems. 

Having said that, while clearly challenging, having a sense of what the 
DCF generates as the value of the business is a useful exercise. We can feed 
in a variety of scenarios of prices and volumes (as well as other variables) 
to establish a feasible range for the valuation of the business. Alternatively, 
we can look at the stock market value of the business and then see what 
assumptions are being made about future operating profits and capital 
expenditures to arrive at that valuation. If you think these are too cautious 
you can see whether your assumptions led to a higher intrinsic value and 
buy the shares. 
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DCF is often viewed sceptically by some fund managers and analysts as the 
forecasts are so subjective and prone to revision. In addition, very ambi
tious/overoptimistic assumptions may be fed into the model to make the 
shares look attractive. This is often done during IPOs and was very much a 
feature of the floatations (and valuation of other businesses) during the 
dot-com boom. The valuations would be manipulated considerably by 
raising long-term growth forecasts or reducing the cost of capital - as we 
have seen, by making some very modest adjustments to our assumptions 
the equity value can be quickly halved or doubled. 

Value investors will often look at out-of-favour and undervalued stocks and 
by doing a conservative DCF (or using a range of feasible assumptions) will 
see where the intrinsic value may lie. They can then assess whether the 
shares are worth buying on fundamentals despite the negative sentiment. 

DCF CHECKLIST 

Definition of cash flow 

fi1;J The calculation of DCF includes the following components: 
Net operating profit after tax (NOPAT) 
+ depreciation 
+ amortisation 
- (maintenance) capital expenditure 
- working capital requirements 
= operating free cash flow 

The discount rate 
1:111 This will reflect the risks involved in the enterprise - the higher the risk the higher 

the discount rate. 

[lI'.l The discount rate will also depend on the financing of the business. Debt is 
cheaper than equity and has tax advantages. Therefore the more debt funding 
the lower the cost of capital (up to a pointl) 

Ea The blend of debt and equity funding is taken into account to calculate the 
weighted average cost of capital. This is then used to discount the future cash 

flows. 

The advantages of using DCF 

ri'.J It is an absolute measure of value and can be used for all assets. 

[:l.l It focuses on cash, the key driver of value. 

!!;] In theory, given the emphasis on cash there should not be the accounting issues 
that can distort measures such as P/Es. 

g;:i It explicitly factors in the risk of an investment through the cost of capital/ 

discount rate. ~ 
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Cl It takes into account the long term and any early losses that may occur for an 
investment. 

t:J For certain projects, new product developments and M&As, it may be the only 
rigorous methodology available. 

CJ By having different assumptions for prices and volumes, etc. we can build a 
range of values for the business and do sensitivity analysis depending on the 
environment we anticipate. 

Disadvantages of DCF valuation 

C.1 The validity of short- and long-term assumptions is highly questionable. 

CJ The subjectivity and sensitivity of the forecasts and wide range in valuations that 
results may not always be helpful. 

u It is a real challenge to forecast the period of super-normal growth and the long
term growth rate. 

D The cost of capital is only an approximation to risk and in the real world there 
may be lots of other factors to take on board that will make the use of the dis
count rate highly subjective. 

[] For many people the complexity of the calculation is off putting (though the use 
of spreadsheets has helped make this much more feasible). 

Relative valuation 

hat topics are covered in this chapter? 

E:iJ Why use relative valuations? 

t:i Price/earnings (PIE) ratio 

l'iRil P /E relative 

ura Peg ratio 

!llil Yield - investing for income 

Kill Enterprise value (EV) 

lllll EV/EBITDA 

Llll EV/operating free cash flow 

EV/sales 

l!fil Price to book 

Summary 

l!J'il Checklist 

hy use relative valuations? 

We have seen the process in arriving at an absolute valuation for a com
pany. By forecasting its long-term cash flows, assessing the risk profile to 
generate an appropriate discount rate and assuming a growth rate in the 
future we arrive at the 'intrinsic' value of the shares. 




