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Samenvatting

De berekening van de Netto Contante Waarde van een inves-
teringsproject is een veelgebruikte methode bij haalbaarheids-
studies. Op basis van een investeringsraming en geschatte
toekomstige kasstromen wordt berekend welk resultaat
verwacht mag worden van het project, uitgedrukt in euro’s
van vandaag. Echter, zodra de investering een feit is zijn de
daarmee gemoeide kosten Verzonken Kosten. Criterium voor
de economische levensduur moet dan niet langer de Netto
Contante Waarde van het project zijn, maar de Contante
Waarde van de toekomstige kasstromen.

Introduction

A model to calculate how improvement on asset life can be rea-
dily assessed was presented in a previous issue of this magazine!.
The examples given are clear and simple. The Excel graphs that
illustrated the paper can be readily reconstructed.

However, applying an approach of ‘Forward-looking Evaluations’
on the same examples leads to quite different conclusions. All
past investment and operational cost are sunk cost, and are — as
well as past profits — irrelevant to decision making. The height
of the original investment in an asset — at the End of year Zero
(Eoy0) - is highly relevant to the pre-investment decision, but
completely irrelevant as soon as the asset is operational, also at
EoyO 2.

SUNK COST AND
ECONOMIC LIFE
AN ASSET

Voorwoord van de redactie

De redactie krijgt regelmatig signalen dat de artikelen

in COSTandVALUE niet alleen zorgvuldig worden gele-
zen, maar dat ook gepresenteerde modellen nagerekend
worden. Soms geeft dit een lezer aanleiding commentaar
te leveren. Omdat wij het stimuleren van discussies die ons
vakgebied op een hoger plan kunnen brengen tot onze
taak rekenen zijn wij daar blij mee. Een ingezonden stuk
dat wij ontvingen naar aanleiding van een artikel in het
april nummer van COSTandVALUE vindt U dan ook in deze
editie. Hierin wordt een andere invalshoek gepresenteerd
die het onderwerp verbreedt naar het moment waarop een
investering reeds is gerealiseerd en tot andere conclusies
komt. Er is een veelheid van mogelijke beslissingen over
de levensduur van de aangegane investering en dat vereist
voortdurende analyse van de economische aspecten.

The implication is that economic life equals physical life of an
asset for as long as a positive cash flow is generated. Growth in
operational cost by ageing as well as development of improved
alternatives will of course negatively impact the cash flow and
hence may reduce or even put an early end to the economic life.

A B C D E F G H I J

Eoy Cash | Scrap | DCFi2, Eoy1 | Eoy2 | Eoy3 | Eoy4 | Eoy5
Flow | Value

0 -12000 -12000

1 3300 | 11000 2946

2 3850 | 8000 3069 3438

3 4400 | 4000 3132 3508 | 3929

4 3300 | 1000 2097 2349 | 2631 | 2946

5 2200 0 1248 1398 | 1566 | 1754 | 1964 0
PV129, 493 10692 | 8125 | 4700 | 1964 0

Incentive for continuation: -308 125 700 | 964 0
Table 1 — Forward looking Evaluation of a computer.
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Reviewing the first example (operating

cash flows +10%)

An € 12000 computer is installed at the end of year zero (EoyO0).
The physical life is estimated to be five years. The Net Present
Value @ 12% discount rate (Present Value of the Cash Flows Eoy
1-5 minus the original investment), assuming a full five years of
service with a scrap value of zero is positive (€ 493), making the
project acceptable.

Now suppose that the project has been operational for one year,
and we have - at this point in time, Eoy1 - to decide whether to
stop or to continue.

To abandon the project will enable us to cash € 11000 scrap
value. To continue means that we may expect operational cash
flows in years 2 - 5, having at this point in time a Present Value
@ 12% of 3850/1.12 + 4400/1.122 + 3300/1.123 + 2200/1.12*
=€ 10692.

We may conclude that we should consider abandoning the com-
puter Eoy 1 and pocket € 308 at that time (and maybe scout for
opportunities in computer trading).

However analogous calculations performed after 2, 3 and 4 years
of service yield Present Values of the cash flows yet to come in
these three cases exceed the scrap value (as shown in table 1).
So the conclusion is that if the project is continued after year 1,
accepting the then lost opportunity of cashing an extra profit of
11000 -/- 10692 = € 308, the option of preference would be to
continue the project. It does not make sense to abandon the com-
puter before it’s physical life is over, since for each of the years
2 -5 the incoming cash flows exceed the trade in or scrap value.

- Economic life equals physical
life of an asset for as long as a
positive cash flow is generated.

Forward-looking Evaluation of Example 2

First of all it is clear that a 100 M€ project generating the opera-
tional cash flow as given in example 2, even after the implemen-
tation of Continuous Improvement, should never have passed
a feasibility screening. A simple Pay Out Time calculation will
make that obvious. However, suppose that the plant has been
erected (and improved) and is operational anyhow. The 100 M€
original investment is now Sunk Cost.

The physical plant life is 11 years, and the Eoy 1 Cash Flow
equals 9 M€. Each year the cash flow drops 2 M€, so the Eoy 11
Cash Flow equals -11 M€. (See Table 2, Colu

Forward-looking Evaluation (Eoy0):
Present Value (Eoy0) @ 12% Discount Rate

of all cash flows in the years 1 - 11: + 7.18
Shutdown cost of 20 M€ Eoy 11,

discounted @ 12%: -/-5.75
Present Value EoyO of operating

from Eoy0 - Eoy11: +1.43 M€

See also Figure 1.
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Forward-looking Evaluation, one year later (Eoy1):
Present Value (Eoyl) @ 12% Discount Rate of all

cash flows in the years 2 - 11 -/-0.96
Shutdown cost of 20 M€ Eoy 11, disc. @ 12% -/-5.75
Present Value Eoy1 of operating

from Eoy1 - Eoy11: -/-6.71 M€

Immediate shutdown would cost 20 M€ Eoy 1 instead of 5.75
ME, so, even though an operational loss of M€ 0.96 is suffered
the option of continuing production is preferred.

However, unless it would be for a very limited time only, or would
be required by law, it makes no sense to continue a project once
the cash flow is negative without hope for improvement. The
sole observation that a pre-investment NPV, calculated before the
plant was operational, is still positive in spite of a negative cash
flow can never justify continuation of the project.

— The essence of the “F.E. Approach” is that at
each point in time decisions regarding the best
option

at that time, and as far as the economics are
concerned, are based on future cash flows only.

That scrapping this project Eoy5 (NPV = 8.30 M€), instead of
Eoyll (NPV = 1.43 M€) is economically more advantageous is
easily shown:

Present Value (Eoy0) @ 12% Discount Rate of

all cash flows in the years 1 - 5: + 19.65
Shutdown cost of 20 M€ Eoy 5, disc. @ 12%: -/-1.35
Present Value EoyO of operating

from Eoy0 - Eoy11: + 8.30 M€

For the real number crunchers!!

There is a further optimization. Shutting down Eoy 6 instead of
Eoy 5 would imply a negative cash flow of 1 M€ Eoy 6, having
a Present Value of -/- 1/1.12% = -/- 0.51 M€. On the other hand,
postponing the shutdown for one year would yield an advantage
of 20/1.126 -/- 20/1.125 = 1.22 M€. So:

Present Value (Eoy0) @ 12% Discount Rate of

all cash flows in the years 1 - 6: + 19.14
Shutdown cost of 20 M€ Eoy 6, disc. @ 12%: -/-10.13
Present Value EoyO of operating

from Eoy0 - Eoy11: + 9.01 M€

A final remark: maybe the plant has been licensed for 11 years.
It might be an idea to quit production Eoy 5, before the cash flow
turns negative, but postpone the scrapping of the plant until Eoy
11.

Present Value (Eoy0) @ 12% Discount Rate of all

cash flows in the years 1 - 5: + 19.65
Shutdown cost of 20 M€ Eoy 11, disc. @ 12%: -/-5.75
PV EoyO of operating from Eoy0 — Eoy5,

scrapping Eoy 11: + 13.90 M€
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A B | ¢ | D ] | F ] G H] 1 [ J
Before Continuous Improvement in Production After Cont. Impr.
Eoy | CashFlow | Scrap | Cash | Scrap | Cumula-| C-DCF Cash | C-DCF
Cost | Flow | Cost | ‘'ve | minus Flow | minus
DCF | s.Cost S.Cost
Nominal Discounted @ 12%
0 +100 +100
1 7 20 6.25 | 17.86 6.25 | -11.61 9| -9.82
2 5 20 3.99 15.94 10.24 | -5.71 7 -2.33
3 3 20 214 | 14.24 12.37| -1.86 5 2.94
4 1 20 0.64 | 12.71 13.01 0.30 3 6.37
5 -1 20 -0.57 | 11.35 12.44 1.09 1 8.30
6 -3 20 -1.52 | 10.13 10.92 0.79 -1 9.01
7 -5 20 -2.26 9.05 8.66 | -0.39 -3 8.74
8 -7 20 -2.83 8.08 5.83| -2.25 -5 7.69
9 -9 20 -3.25 7.21 259 | -4.63 -7 6.03
10 -11 20 -3.54 6.44 -0.96 | -7.40 -9 3.90
1 -13 20 -3.74 5.75 -4.69 | -10.44 -11 1.43

(Column G “Before Continuous Improvement”,
Column J “After Continuous Improvement”)
Col. B: Cash Flows for years 1-11 are given

in M€. In any of these years the end-of-life
cost (project shut down plus remediation) is
assumed to be 20 M€ (Column C). Col. D/E:
Col. D presents the Cash Flows discounted @
12% and Column E the likewise discounted
end-of-life cost.

Col. F: shows the cumulative Discounted Cash

Reconstruction of the second example

Asselbergs and Dijk develop a graph, reconstructed as Figure 1
in this paper, to show an “Economic Operating Window” for the
economic lifetime of a 100 M€ plant. This Window should be
extended by applying “Continuous Improvement” to the plant.
See the curves ‘Before C.I.’ and After C.I.’ in Figure 1. The data
underlying Figure 1 are presented in Table 2.

Flows of Column D, whereas in Column G for
each year the Present Value of abandoning the
project is calculated by subtracting the dis-
counted end-of-life cost from the Cumulative
Discounted Cash Flow.

Figure 1 shows a graph of the Cumulative
Discounted Cash Flows minus Discounted
Shutdown Cost (Column G) against project life
(Column A). Please note that Column G shows
positive values for the years 4-6. After imple-

CONCLUSION

Table 2- Establishing
the Economic
Operating Window.

menting a Continuous Improvement Program
all Cash Flows Eoy 1-11 improve with 2 M€/y
(Column I). The Cumulative Discounted Cash
Flows minus Discounted Shutdown Cost cal-
culated as before is shown in Column J. Note
that Asselberg’s Economic Operating Window
now extends from Eoy3-11.

The ‘Original Investment’ was given as ‘ap-
proximately 100 M€’ but is disregarded in
the calculations for this second example.

In a pre-investment feasibility study all cash flows, including the
investment cost itself, have to be accounted for. A Net Present
Value is calculated, the Present Value of all project life time cash
flows minus the Original Investment cost.

However, once the investment money has been spent the invest-

ment cost is Sunk Cost, and should be eliminated from the calcu-
lations. Now it is the Present Value of all project life
time cash flows that has to be considered. ‘Estimates
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of future cash flows tend to be more accurate for

years in the nearer than in the distant future. Hence
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Figure 1 — Asselbergs & Dijk. Reconstructed figure 4, loc.cit.

Forward-looking Evaluation has the added advantage
of an expected higher reliability. Neglecting the Sunk
Cost Principle may easily lead to false conclusions.

1 Asselbergs K. en Dijk J., Cost and Value 2015 4(7), 8-11.
2 As is customary in preliminary feasibility studies all
calculations are based on ‘overnight construction’ of
investments and on the ‘end of period concept’ for
discounting. m

33 COSTandVALUE - APRIL 2016



Visit us at wewrsfluor.com
Challenge Yourself at Fluor
We design, build, and maintain the largest and most
complex projects across six continents. Fluor offers
international jobs and career opportunities in

engineering, construction, procurement, maintenance,

and project management.






