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Spend only a few seconds/minutes on each page

This website may contain errors so always check your
own work and have it audited by a competent person
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The purpose of this module is to work through the
calculations and algorithms used to construct a business model.
\

Level 1: Hands-on economic modelling
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Long Detailed & Complex Final Study
NPV Pry—— 26

The challenge of controlling your impulses inside Excel: -

Most of us who work on economic evaluations go through the phase of feeling
so powerful inside Excel. We love using our prowess in modelling.

* We are able to combine multiple computations into one complex algorithm.

* We are capable of using the sophisticated Excel functions that do quite amazing
sorting, calculating, arranging, comparing, seeking, draw-down menus, linking, etc.

*  Our workbooks can become intellectual masterpieces that only a handful of specialists
could build.

*  We go home thinking of the workings inside our “trophy” model.

*  We feel proud of our achievement.
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Long Detailed & Complex Final Study
Pry—— 26

NPV

The challenge of controlling your impulses inside Excel P o o o e o o P

This sort of modelling is fine for expert engineers and scientists working in their own specialist
niches, but it is totally inappropriate for economic evaluations; especially in a team.

XXHHORKKKKIIKIKKXKXK

These ‘sophisticated” models become the ‘private domain’ of its creator and perhaps a couple
other specialists in Excel.

Cashstream 2: Capital Costs

But they are too tedious for colleagues to plough through the complex algorithms and functions.

Imposing that sort of modelling on your colleagues is arrogant.

JOORKKKKXKKNKKKKNK

History proves that lots of mistakes lie dormant in ‘sophisticated” models until the model is

painstakingly audited or worse, the business/project goes bad and the model is to blame. (I am
familiar with several major studies and major projects that failed this way.)

Occasionally, a horribly ‘sophisticated” model has been audited by professionals from a respected
accounting company who verify the mechanics. But they do not have the expertise to audit the
practicality and usability of the model. The boss says “Yes it has been properly audited!” and thence a
poorly constructed evaluation model is inflicted on the Team. People work with the model hoping all is
OK but they become alienated and apathetic.

XXHHKKKKIIKIKKKKK

If you want to create “sophisticated trophy” models then stop reading!

WWw.economicevaluation.com.au 5
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Your task is to make your economic evaluation intuitive to others: -

1. Use lots of small steps to make calculations visually obvious - not big jumps that need to be tediously investigated.
2. Use simple algorithms —not ‘terribly clever’ sophisticated algorithms that are so painstaking for others to untangle.

3. Begin as simply as pOSSib|e — Don’t build in computations in case they are needed later, but add complexity and detail only when it is needed.

4. Make any changes look very obvious - don’t just overwrite and expect everyone else to somehow know a change has been made.

www.economicevaluation.com.au 6




Years --> units Total Yearl Year2 Year3 Year4 Year5

Cashstream 1: Sales & Revenue

Making your workings intuitive:

1. Sales of A, B & C units

1 Aug 2022: Enterprise ABC Marketing Report: page 15

Units Sold
Product A Sold units 400,091 20,000 21,000
H H Product B sold units 261,523 15,000 15,750
#1. Use small steps to make ions visually obvious. Erodut B sold B2 0001575
Total ABC units sold units 735,565 40,000 42,250

l. Bold headings
1. Discrete block of calculations
lIl.  Obvious sub-totals at the bottom of each block

V. Totals for each row should be visible at the left of the
computations not hidden off the screen in Column Z

2. Selling Prices of ABC units

1 Aug 2022: Enterprise ABC Marketing Report: page 22

Product A’ - selling price USS Real/ unit 38 37 36 36 35
Product B' - selling price USS Real/ unit 48 47 46 45 a4
Product C' - selling price USS Real/ unit 58 57 56 55 53

3. Revenue BC units

Product A revenue US$ 00 13,606 760 782 843 O 1,263

Product B revenue USS 000 Real 11,283 720 741 799 1,105

Product C revenue US$ 000 Real 3,879 290 313

Revenue from ABC units US$ 000 Real 28,767 1,770 1,836 1,979 ek 2,759
Years --> units Total 2024 2025 2026 2027 2028

4. Value added Tax on Sales

A single page in Excel is called a ‘worksheet’.
2022 06 17 Central Government Tax Office website VAT rates are 10% except on exports

An assembly of ‘worksheets’ is called a ‘workbook”  Revenue from ABC units US$ 000 Real 0 1770 1836
VAT on Sales of units 10% 10%
Vat on Sales Revenue US$ 000 Real 2,877 177 184

www.economicevaluation.com.au 7




Making your workings intuitive:

#2. Use simple algorithms

. ‘Magical’, complex, all-embracing algorithms in advanced Excel
might make you feel proud, but they only alienate everyone else.

ll. Instead aim to create algorithms that can be rapidly understood.

lll.  Other people should be able to work down any column and
across any row with speed and confidence.

98% of your algorithms should be short and easy to follow.

Yes, some advanced Excel Functions are very economical with rows and are

intellectually rewarding but your colleagues will not easily follow/audit them.

Complexity will be a ‘trust me’ section of your model that will destroy other’s confidence in your model.
Instead use several, simpler algorithms to visually display the logic

Years --> units Total Yearl Year2 Year3 Year4 Year5
Cashstream 1: Sales & Revenue
1. Sales of A, B & C units
1 Aug 2022: Enterprise ABC Marketing Report: page 15
Units Sold
Product A Sold units 400,091 20,000 2100 23,100 27,720 36,036
Product B sold units 261,523 15,000 1i50 17,325 20,790 24,948
Product C sold units 73,951 5,000 5,500 6,050 6,655 7,321
Total ABC units sold units 735,565 40,000 42=50 46,475 55,165 68,305
|
2. Selling Prices of ABC units u
|
1 Aug 2022: Enterprise ABC Marketing Report: page 22
Product A’ - selling price USS Real/ unit 38 ! 36 36 35
Product B' - selling price USS Real/ unit 48 [ 46 45 44
Product C' - selling price USS Real/ unit 58 i 56 55 53
|
3. Revenue from ABC units [ |
Product A revenue USS$ 000 Real 13,606 760 52 843 991 1,263
Product B revenue US$ 000 Real 11,283 720 ! 799 939 1,105
Product C revenue US$ 000 Real 3,879 290 337 363 392
Revenue from ABC units US$ 000 Real 28,767 <ﬂ77! g ! u 1,!7! .2,!9! .2,!59
|
Years --> units Total 2024 2825 2026 2027 2028
|
4. Value added Tax on Sales u
|
2022 06 17 Central Government Tax Office website VAT rates are 10% except on exports
Revenue from ABC units USS 000 Real f 0 1,770 1%6 1,979 2,294 2,759
VAT on Sales of units 10% i 2 10% 10% 10%
Vat on Sales Revenue US$ 000 Real 2,877 177 198 229 276
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Making your workings intuitive:

#2. Use simple algorithms: -

V.

VI.

VII.

Any algorithm should refer to cells ONLY on the same worksheet. It never
should directly reference a cell in another worksheet in that workbook.

This means that if you click on to any algorithm and trace its precedents then it
will show arrows only to cells in the same worksheet. For example =K41*K23

It never would show arrows to another worksheet, or worse show ‘Links’ to
another workbook. For example it would not show = “Worksheet2!F13*K23

This means you first have to reference the whole row across from Worksh
and position it above where you need to use it in the algorithm. This is
illustrated on the right, where the three complete referenced rows are shown
in green font. These three are used to compute the three rows of revenue
immediately underneath.

Years --> units Total Yearl Year2 Year3 Year4 Year5
Cashstream 1: Sales & Revenue
1. Sales of A, B & C units
1 Aug 2022: Enterprise ABC Marketing Report: page 15
Units Sold
Product A Sold units 400,091 0,000 21,000 23,100 27,720 36,036
Product B sold units 261,523 ,000 15,750 17,325 20,790 24,948
Product C sold units 73,951 ,000 5,500 6,050 6,655 7,321
Total ABC units sold units 735,565 ,000 42,250 46,475 55,165 68,305
2. Selling Prices of ABC units °
*
*
1 Aug 2022: Enterprise ABC Marketing Report: page 22 ‘0“
Product A' - selling price USS Real/ unit 3 37 36 36 ‘.‘ SQJQ/
Product B' - selling price USS Real/ unit 47 46 4‘5.‘ ¢ 4
Product C' - selling price USS Real/ unit 5 57 56 “SS é\Q/ 53
SR
. Revenue from ABC units o -\@
R
* X X
Product A revenue USS$ 000 Real 13,606 760 782 “’ 8430 @@91 1,263
Product B revenue USS$ 000 Real 11,283 720 +* o ‘f}\ 939 1,105
Product C revenue USS$ 000 Real 3,879 290 é ({\\\} 393%0( 363 392
Revenue from ABC units US$ 000 Real 28,767 1,770 1,8\%\&(\ ég 9 2,294 2,759
NN
\ X
(o) ®)
: 2% o
Years --> units Total 202%, AO% 2026 2027 2028
AN
(’Q/
4. Value added Tax on Sales >
2022 06 17 Central Government Tax Office website VAT rates are 10% except on exports
Revenue from ABC units USS 000 Real f 0 1,770 1,836 1,979 2,294 2,759
VAT on Sales of units 10% 10% 10% 10% 10%
Vat on Sales Revenue US$ 000 Real 2,877 177 184 198 229 276
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Making your workings intuitive:

#3. Begin the model as simply as practical

For example, this is a complete cash flow model in 125 rows =

Its size would be appropriate for preliminary assessments and concept
studies

This model should allow you to make a decision; either to abandon an
idea or to evaluate it further in a more advanced evaluation.

When you start a model do not build in extra rows of computations

“in case they will be needed in the near future”. (This is very tempting;
especially when you have lots of knowledge in your brain and you feel you should incorporate
it.)

A Simple Assessment

T kvt v 5
am e 15854
W ears - units Total 2021 ez 3 024 HOS s WIT | M= s W30
nd Rew
=1
Cashstream L Revenue o &72 o o s 155 155 155 7B o o o
Costs
Cashstream 2: CapialCosts 154 F=3 == o o o
Opera
Cashstream 3: Operating Costs v o E- ) a 1n &7 T T4 3 EL] 45 o o
Cashstream 4: Tawes o &7 o 3 11 n 4 % 1 o o
dNPV
Net Cashthow o o &5 5 105 41 51 51 51 3z o o
RR Real 168%
o :
NPV
i luati 10
www.economicevaluation.com.au




Years --> units Total Year1l Year2 Year3 Year4 VYear5

Making your workings intuitive: Coshstream 1 sales & Revenue

1. Sales of A, B & C units
1 Aug 2022: Enterprise ABC Marketing Report: page 15

Units Sold

Product A Sold units 346,514 25,000 25,000 25,000 25,000 25,000

o Product B sold units ,523 15,000 15,750 17,325 20,790 24,948

#4. Make any changes look obvious :
| nits sold units 681,989 45,000 46,250 48,375 52,445 57,269

When | make changes to an existing model | usually colour the

cells in bright yellow. Then when | send it out again everyone 2. selling Prices of ABC units
instantly can see where the changes have been made. 1 Aug 2022: Enterprise ABC Miarketing Report: page 22
Product A’ - selling price USS Real/ unit 30 30 30 30 30
Il. | modify its file name slightly, so others do not get confused as to product 8- seng price 88 el unt ® @ ® & 4
the latest version.
USS$ 000 Real 10,793 750 750 750 750 750
Product B revenue USS$ 000 Real 11,283 720 741 799 939 1,105
Ill.  BE AWARE: Do not change a cell that has been referenced across Product C revene 055000 rea 3,079 20 ;3w s
Revenue from ABC units US$ 000 Real 25,955 1,760 1,804 1,886 2,053 2,246

from another worksheet (green font). Instead, it is important that
you go to the worksheet where this data is originally inputted and Years > units Total | 2024 | 2025 | 2026 | 2027 | 2028
change it there. Otherwise, you may find that your change does
not flow through the entire model and the results are erroneous.

4. Value added Tax on Sales

2022 06 17 Central Government Tax Office website VAT rates are 10% except on exports

Revenue from ABC units US$ 000 Real r 1] 1,760 1,804 1,886 2,053 2,246
VAT on Sales of units 10% 10% 10% 10% 10%
Vat on Sales Revenue US$ 000 Real 2,596 176 180 189 205 225

www.economicevaluation.com.au 11




Good and Bad Modelling:

NPV: Excel has several functions to compute NPV, but they should not be used for two reasons. Firstly, too often
the wrong NPV timing has been used and secondly, they alienate people unskilled in NPV methodology. Although
it will take a couple of extra rows, it is far, far better to do a ‘long hand manual’ computation. Many people
confess they do not understand what NPV exactly means, so the long-hand computation in a few rows makes it
very clear. Again, it is you taking care of others.

IRR: The Excel Function for ‘IRR’ must be used.

Do not inflict ‘sophisticated’ algorithms on others: Here is an example of a terrible algorithm of which its

creator told me he was very proud. He should have been absolutely ashamed: -
=IF(K14=0,0,IF(K244<Max($H$241:3A$241)*$D75,IF(OR(SUM($H13:M13)=0,5UM(S15:5A15)=0),K244/MAX($G$244:$A$244),1)1)

No-one creating evaluation models should expect anyone else to waste their time trying to unravel this type of

monstrosity.

Resist using draw-down menus: They work well but are too hard to backtrack and audit.
They are another “Trust me because | know what | am doing!”
They look clever but take your model away from being easily understood by others.

The ‘Index Function’ alienates other users — Why should others put up with your
inability to express yourself in a straight-forward sequence? Anyone asked to do an audit
should refuse! (explaining “My life is too short to waste it on Index Functions!”)

Links: Most experienced evaluation specialists refuse to use the Excel function “Links”

- where an algorithm references data in another workbook. (ie not in another worksheet in the

same workbook.) Firstly, the model is not self-contained and secondly, as people have found out
with disastrous consequences, the exterior model can get altered without the specialist
knowing and instantly the model is corrupted.

www.economicevaluation.com.au 12
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Making your workings intuitive:

The sequence of little steps of calculation needs to be visually in logical
order down the worksheet.
Rarely should an algorithm refer to a cell in a row underneath.

For example:

If you saw the following three rows in a model you would think they are in a logical sequence: -
Cost of processing uss 10 11 12
Exchange rate AS1 = USS.... 0.75 0.76 0.77

Cost of processing AS 13.33 14.47 15.58

But when you look inside the cells at the algorithms you find that the cost of processing in AS is
computed first and then converted into USS two rows above. This is bad modelling because the visual
presentation is upside down. It of course should have been ...

Cost of processing AS 13.33 14.47 15.58
Exchange rate AS1 = USS.... 0.75 0.76 0.77
Cost of processing uss 10 11 12

A Y
} & y\i
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Making your workings intuitive: -

Years --> units Total Year1l Year2 Year3 Year4 Year5 Year6 Year7 Year8 Year9

Beginning the model as simply as practical

Cashstream 3: Operating Costs

In this model for a concept study the operating costs are simply: 3 Nov 2020 Carlos Bas: email outlined operating costs
variable opex
energy cost - variable AS Real/ unit 2.5 2.5 2.5 2.5 2.5 25 2.5 2.5 2.5
energy cost A$ millions real 28 0.0 7.5 7.5 6.3 3.8 2.5 0.0 0.0 0.0
two lots of variable costs _ 4 _
materials cost - variable AS Real/ unit 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
one |Ot Of ﬁXEd costs materials cost AS$ millions real 13 0.0 0.0 2.4 3.0 3.0 3.0 15 0.0 0.0
fixed opex
supervision and technical AS M/annum Real 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2
General & Admin AS M/annum Real 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
fixed opex AS millions real 16 0.0 0.0 3.2 3.2 3.2 3.2 3.2 0.0 0.0
If the business evaluation progresses through prefeasibility and Cashstream 3: Operating CosAs millions real 56 00 75 131 125 100 87 47 00 00
feasibility level stages, then these operating costs will be greatly opex per unit A%/unit 1 2 . 18 1 1 2 2 0 :
expanded in sophistication/detail. But they always will be in little,
Years --> units Total 2021 2022 2023 2024 2025 2026 2027 2028 2029

easy-to-follow steps so the model remains intuitive.

www.economicevaluation.com.au 15




Take control ...

Create models that are easy to follow, even when they need to be long,
detailed and complex. Give everyone a ‘helicopter view’ of the business.

A. Control your impulses: don’t inflict advanced Excel on others.
B. Make your workings intuitive: -
1. Use small steps to make calculations visually obvious.
2. Use simple algorithms.
3. Begin as simply as practical
4. Make obvious each of your progressive changes to the model

2 7 ¢

e

“If you do not quickly understand my model, you have not got a problem, but | have!”

END
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