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BECOMING THE MASTER OF FACTOR ANALYSIS OF PROFIT: SECRETS OF CALCULATION

In the , we discussed the benefits
and objectives of this economic tool, its importance for understanding how your
business performs and deciding in which direction it should evolve. Having taken a
close look at the variety of possible influencing factors and the necessary steps to
determine them, now we turn to the calculation details and the interpretation of
the results.

This article will cover the most essential aspects and nuances of decomposing your revenues and
expenses into price, volume, assortment mix, material cost change and other contributions. You will
be able to define profit drivers and killers, find the reasons behind gains or losses, and transform
your business performance into meaningful insights. Get ready to become the Master of Factor
Analysis!

Before we start

First, let us introduce the terminology that we use:

Net Sales = Sales at invoiced prices — Returns — Allowances — Discounts
Net Sales = Number of Units sold (Qty) X Net Price

Cost of Sales (COS) = Number of Units sold (Qty) X Cost per unit

Gross Margin = Net Sales — COS

c Mardin in% — Gross Margin « 100% = Net Sales — COS % 100%
ross Margin in% = —ye o °~ 7 Net Sales i
p Net Price — Total Net Sales
verage Vet rrice = — "1 Qty
Total COS

Average Cost per unit = W

Total Gross Margin
Total Qty

Average Gross Margin per unit =

Contents

Decomposition into factors is most frequently applied to explain the variances of sales, costs, gross
margin and gross margin in %.
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-7 Price-list — country/region
.7 Price per unit 2 — client
) Net Sales o ™, s Discount — distribution channel
/" (Revenues) T, . “,
a Quantity ,
V4 (in units of measure) N Exchange
, y rate
-7 Materials — supplier
.7 Cost per unit 7
, Cost of sales e N, s Transport — delivery method
(Costs) ) *
s Quantity \
(in units of measure) 4 Value added — technology

Referring to the scheme of factors determination above (described earlier in the introductory
article), in Part 1 of this article we will explain how to calculate the impacts of volume, assortment
mix, price and cost on the evolution of gross margin (corresponds to STEP 2 of the scheme), and in
Part 2 we will go further by breaking down net prices into list prices and discounts, and costs — into
materials and value added (STEP 3 of the scheme).

We will start each part by decomposing the evolution of net sales into factors (in values and in %),
moving to the evolution of cost of sales (in values and in %), and, finally, — the evolution of gross
margin (in values and in percentage points). Also, we will calculate the contribution of each product
to the total evolution of gross margin.

Examples Part 1

- The evolution of net sales (3 factors): volume, assortment mix, net price
- The evolution of cost of sales (3 factors): volume, assortment mix, cost per unit
- The evolution of gross margin (4 factors): volume, assortment mix, net price, cost per unit

General formulas (unlimited number of factors)

Examples Part 2

- The evolution of net sales (4 factors): impacts of volume, assortment mix, list price, price
discount

- The evolution of cost of sales (4 factors): impacts of volume, assortment mix, material cost
per unit, value added cost per unit

- The evolution of gross margin (6 factors): impacts of volume, assortment mix, list price, price
discount, material cost per unit, value added cost per unit

It was
created in MS Office 365 (check for compatibility).

Further text will be entirely practical and will contain formulas to explain the calculations
demonstrated in the Excel file.
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Examples

Below are 4 examples based on hypothetical data (sheet “Examples” in Excel file).

Table 1
Example 1
— N-1 Evolution N/N-1
%_ Product Qty Net Price Qty Net Price
% A 100 10,00 € +10,0% 0,0%
i B 100 2,00€ +100%  0,0%
Example 2
~ N-1 Evolution N/N-1
%_ Product Qty Net Price Qty Net Price
E A 100 10,00€ = +15,0% 0,0%
= B 100 2,00€ 0,0%
Example 3
™ N-1 Evolution N/N-1
%_ Product Qty Net Price Qty Net Price
g A 100 10,00 € 0,0% +10,0%
= B 100 2,00 € 0,0% +10,0%
Example 4
N-1 Evolution N/N-1
Product Qty Net Price * Cost funit ** Net Price Cost /unit
A 100 10,00 € 8,50 € -5,0%
B 100 2,00 € 1,00 € +10,0%
v ¥ ) ) v
S . . . Price . | Materials Value . . . Price . | Materials Value
© Product List Price discount in . . List Price discountin . added
X % Junit added /unit o Junit Junit
14,00 € 28,6% 5,95 € 2,55 € +1,5 pp -3,5% -8,5%
2,40 € 16,7% 0,40 € 0,60 € +5,0% 0,0%

Each example consists of 2 products A and B and shows initial values (number of units sold (qty),
net prices, and costs — Ex.4) at the period N-1, and the evolution of these values (in % or in
percentage points) at the period N versus N-1.
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Let’s start by calculating the impacts of factors on net sales. Below are the solutions for Examples 1-
3 (sheet “Part1_Sales” in Excel file).

As you canseein Table 2, these examples represent the simplest situations with only one influencing
factor.

Example 1. Volume effect

Total volume (quantities sold) has increased by 20 units and by 10%. Mix of products hasn’t changed,
since the shares of products A and B are the same in both compared periods N-1 and N, or, in other
words, products A and B have grown in quantities by the same percentage +10%. Prices of products
A and B remain constant.

Net sales have grown by 120 € and by 10% due to volume effect. Average net price hasn’t changed.
Example 2. Mix effect

Total volume variance is equal to 0 (200 units in N-1 versus 200 units in N), so we can say that volume
hasn’t changed. Prices of both products are also the same in 2 periods. However, net sales and
average net price have increased because the shares of products A and B have changed (from 50%
to 57,5 % and from 50% to 42,5% correspondingly).

Net sales have grown by 120 € and by 10% due to mix effect. Average net price has grown by 0,6 €
and by 10%.

Example 3. Price effect

Here quantities remain the same for both products, so, there is neither volume nor mix effect. Only
prices have increased by 10%.

Net sales and average net price have increased by 10% due to price effect.
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Table 2
Example 1 (sales)
VOLUME EFFECT
__ INPUT: - SOLUTION:
_0_2 N-1 Evolution N/N-1 N-1 N Evolution Evolution in % / pp
R 3 Net | Net Sharein  Net Net  Sharein Sharein  Net Net  Sharein | Net Net Price Net Sales
: Eroduct aty Price oty Price Feoduct i Qty Price Sales Sales Qty Price Sales  Sales Price blet Sales ﬁQty (%) (%) (%)
E— A 100 10,00 € +10,0%  0,0% A 100 500% 1000€ 1000€ &33% 110  500% 1000€ 1100€ 833%  +10 000€  +100€ +10,0%  0,0% +10,0%
£ B 100 200€ +100% 0,0% B 100 500% 200€ 200€ 167% 110  500% 200€ 20€ 167% +10 000€ _ +20€  +10,0% 00% __+100% _
Total | 200 100,0% 6,00€ 1200€ 100,0% : 220 100,0% 6,00€ 1320€ 100,0% @ +20 0,00€ | +120€ | +10,0% 0,0% | +10,0% !
i =Volume i i =Volume i
|_effect | | effectin % |
Example 2 (sales)
MIX EFFECT
__ INPUT: - SOLUTION:
é N-1 Evolution N/N-1 N-1 N Evolution Evolution in % / pp
L i Net Net i Sharein  Net Net  Sharein Sharein  Net Net Sharein | Net Net Price Net Sales
z Eroduct ) Price 2 Price Reoduct o Qty Price Sales  Sales Qty Price Sales  Sales Price Blet Sales §Qty ) (%) (%)
g A 100 1000€ +150% 0,0% A 100 500% 10,00€ 1000€ 833% & 115  575% 10,00€ 1150€ 87,1% . +15 O000€ +150€  +150% 0,0%
£ B | 100 200€ -150% 00% B 100 500% 200€ 200€ 167% 425% 200€ 170€ 129% | -15 000€  -30€ | -150% _ 0,0%
Total = 200 100,0% 6,00€ 1200€ 100,0% | 200 100,0% 6,60€ 1320€ 100,0%
Example 3 (sales)
PRICE EFFECT
__ INPUT: - SOLUTION:
Lﬁ N-1 Evolution N/N-1 N-1 N Evolution Evolution in % / pp
2 | Net | Net Share in Net Net  Sharein Sharein  Net Net  Sharein : Net Net Price Net Sales
E Product a Price aw Price Eroduct 2 Qty Price Sales Sales Qty Price Sales Sales [ Price Het Sdies ﬁQty (%) (%) (%)
g A 100 1000€ 00% +10,0% A 100  50,0% 10,00€ 1000€ 833% 11,00€ 1100€ 83,3% 0 +1,00€ +100€ | 00% +10,0%  +10,0%
£ B | 100 200€ 00% +10,0% B | 100 500% 200€ 200€ 167% | 100 220€ 220€  167% 0O _ +20€ +10,0%  +10,0%
Total = 200 100,0% 6,00€ 1200€ 100,0% 200 100,0% 6,60€ 1320€ 1000% O +0,60€| +120€ | 0,0% +10,0% | |
i =Price | { =Price |
i effect i i effect in % i
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Table 3

Example 4 (sales)

VOLUME + MIX + PRICE EFFECT

INPUT: > ?

1 N-1 ‘ | Evolution N/N-1 N-1 N Evolution Evolution in % / pp
i Net Net Sharein  Net Net  Sharein Sharein  Net Net  Sharein | Net Net Price Net Sales
Froduct 2ty Price oty Price Product aty Qty Price Sales Sales ty Qty i Sales Sales Price et Salest Qty %) (%)
A . 100 10,00 € | +25,0% -7,0% A 100 50,0% 10,00€ 1000€ 833% 125 56,8% 930€ 1163€ 8438% | +25 -0,70 € +163€ | +250% -7,0% +16,3%
B | 100 2,00€ -50% +10,0% B | 100 500% 200€ 200€ 167% | 95 432% 220€ 209€ 152% . -5 +020€  49¢€ +10,0%  +4,5%
Total = 200 100,0% 6,00€ 1200€ 100,0% | 220 100,0% 623€ 1372€ 100,0% +20 +0,23€| +172¢€ | +14,3% |
| What | What |
E factors? i factors? E

- STEP-BY-STEP SOLUTION:

Step 1 - volume Step O (starting point N-1) Evolution Evolution in % / pp

i effect in %1

Qty N : Product % aty Share in N-et Net Sharein Share in Share in N.et Net Sales | Qty (%) Net Price Net Sales
Share in Qty N- 3 Qty Price Sales Sales Qty Sales Price (%) (%)
1 A 3 100 50,0% 10,00€ 1000€ 833% : 110 50,0% 10,00€ 1100€ 833% +10 0,00 € +100 € 3 +10,0% 0,0% +10,0%
Price N-1 B 100 500% 200€ 200€ 167% 110 500% 200€ 220€ 167% +10 000€ | +100% _ 00% __+10,0% _
Total 200 100,0% 600€ 1200€ 100,0% 220 100,0% 6,00€ 1320€ i +10,0% |
i =Volume i
1
1

E Step 2 - mix : Evolution Evolution in % / pp
% Qty N ; Share in ‘ Share in Share in g Share in Net Netsalesl Qty (%) Net Price Net Sales
v Sharein Qty N Qty Sales Qty Sales (%)
_g' Price N-1 A 110 50,0% 10,00€ 1100€ 833% 125 56,8% 10,00€ 1250€ 86,8% +15 0,00 € +150 € 3 +13,6% 0,0% +13,6%
.% B | 110 50,0% 2,00€ 220€ 167% | 95 432% 2,00€ 190€ 132% | -15 000€  -30€ |-136% 0,0% -13,6%
Total 220 100,0% 6,00€ 1320€ 100,0% 220 100,0%2 6,55€ 1440€ 100,0% 0 +0,55 € i +120 € i 0,0% +9,1% i +9,1% i
I =Mix | i =Mix I
| effect ! | effect in %
Step 3 - price : Evolution Evolution in % / pp
Qty N ; Product Share in N-et Share in Share in : Share in N.et Netsales | Qty (%) Net Price Net Sales
Share in Qty N Qty Price Sales Qty Sales | ce (%)
Price N A | 125 568% 10,00€ 1250€ 868% | 125  568% 930€ 1163€ 848% | 0O -0,70 € -88 € 1 00%  -7,0% -7,0%
B 85 43,2% 2,00 € 190 € 13,2% 9% 43,2% 2,20€ 209€  152% 0 4 777777777777777 +10£Q%” 7___+_1_0_,9:%___’
Total | 220 1000% 6,55€ 1440€ 100,0% 220 100,0% 6,23€ 1372€ 100,0% L0 -0,31€ ; -69 € i ), i -4,8% i
i =Price i i =Price :
| effect | | effect in %
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BECOMING THE MASTER OF FACTOR ANALYSIS OF PROFIT: SECRETS OF CALCULATION

Example 4. Volume/Mix/Price effects

Such examples 1-3 are very rare in reality, in most cases we deal with numerous factors. Next, in
Example 4 we will analyse all 3 factors (volume, mix and price) influencing the evolution of net sales
(sheet “Part1_Sales” in Excel file).

In Table 3 we see that total quantities have increased by 10%, shares of products A and B have
changed (from 50% to 56,8% and from 50% to 43,2% correspondingly), prices of both products have
also changed. As a result, net sales have grown by 172 € and by 14,3%, while average net price has
grown by 0,23 € and by 3,9%.

Now let’s analyse what factors and to what extent have impacted such evolution of net sales and
average net price.

STEP-BY-STEP SOLUTION

Step 1. Volume effect

We will consider volume as a first factor. To calculate the impact of volume variance, we will
eliminate all other factors (here — mix and price). So, let’s assume that only volume has changed,
which means that total quantities have increased by 10 units and by 10%, while mix of products and
prices remain the same.

To be clear, the same mix of products means that the share of each product in total quantities
remains the same as at the period N-1. In our example, if the share of product A remained 50%, its
quantities N would be 110 units (50% from 220 units = 110 units). In other words, if quantities of
each product increased by the same percentage (+10% in our example), then there would be no mix
effect.

So, at Step 1 we have: quantities N recalculated so that the total amount equals 220 units and
products’ shares correspond to N-1; net prices N-1. By multiplying these quantities by net prices,
we can calculate net sales at Step 1.

The difference between net sales at this step and net sales N-1 is volume effect (in values and in
percentage).

Net sales have increased by 120 € and by 10% due to volume effect. As for average net price, it hasn’t
changed.

Step 2. Mix effect

The next factor is assortment mix. To calculate the impact of mix variance, we will keep in mind that
volume has already changed at Step 1, prices haven’t changed yet. We will take actual quantities of
all products at the period N with their actual shares and net prices N-1 to calculate net sales at Step
2.

The difference between net sales at this step and net sales at previous step (Step 1) is mix effect (in
values and in percentage).

Net sales have increased by 120 € and by 9,1% due to mix effect. Average net price has also increased
by 9,1% due to mix effect (even though prices for each product haven’t changed yet).

© FPANDA CLUB 2022 9
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Step 3. Price effect

Now it’s time to change net prices. Net sales at this step are equal to net sales at the period N.

The difference between net sales at this step and net sales at previous step (Step 2) is price effect
(in values and in percentage).

Net sales have decreased by 69 € and by 4,8 % due to price effect. Average net price has also
decreased by 4,8 % due to price effect.

Results interpretation

We have calculated the impacts of all 3 factors on net sales. Please note that at each step net sales
at the current step are compared to net sales at the previous step (not to net sales at the period N-
1).

To summarize, total net sales have increased by 172 €, of which +120 € due to volume growth, +120
€ due to positive mix effect and -69 € due to negative price effect. In percentages: net sales have
grown by 14,3%, of which +10% due to volume, +9,1% due to mix and -4,8% due to price effect.

172€ = 120€ + 120€ — 69€
(1+14,3%) = (1 + 10%) X (1 + 9,1%) x (1 — 4,8%)

Volume: Volume effect (+10%) corresponds to total quantities evolution (220-
200)/200*100%=+10%.

Mix: Positive mix effect on sales means that the share of more expensive products has increased
(Product A).

Price: Price effect can also be called the weighted average price change of a portfolio of products (it
takes into account the shares of products in total sales). In our example:

—4,8% = —7% X 86,8% + 10% X 13,2%

Concerning average net price, it has grown by 0,23 €, of which +0,55 € due to positive mix effect
and -0,31 € due to negative price effect. In percentages: average net price has grown by 3,9%, of
which +9,1% due to mix and -4,8% due to price effect.

0,23€ = 0,55€ — 0,31€
(1+3,9%) = (1 +9,1%) X (1 — 4,8%)
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FACTOR ANALYSIS OF NET SALES — FORMULAS

Net Sales variance = Net Salesy — Net Salesy_4

) , Net Sales variance
Net Sales variance in % = X 100%
Net Salesy_4

From the step-by-step solution above we can derive the following formulas for further quick and
easy calculation of effects on net sales.

> Effects on Net Sales (in values)

Volume ef fect (on Net Sales) = (QtYn mix n—1 — Qtyn-1) X Net Pricey_,
Mix ef fect (on Net Sales) = (Qtyy — QtYy mix n—1) X Net Pricey_4
Price ef fect (on Net Sales) = Qtyy X (Net Pricey — Net Pricey_q)

Net Sales variance = Volume ef fs410s + Mix ef fsqies + Price ef fsaies

Where Oty i v—1 represents theoretical quantities, that is, quantities at the period N which
would be if shares of all products remained the same as in period N-1.

These formulas are applied at the level of products, and then effects by products can be summed
up to calculate totals and subtotals by product group/line/business unit/etc.

> Effects on Net Sales (in percentages)

Volume ef fsq1es
Volume ef fect in % (on Net Sales) = fsates

Net Salesy_4

Mix effsales
Net Salesy_q + Volume ef fqies

Price effsales
Net Salesy_1 + Volume ef f;q10s + Mix ef fsaies

Mix ef fect in % (on Net Sales) =

Price ef fect in % (on Net Sales) =

(1 + Net Sales variance in %)
= (1 + Volume ef f in Ys41es) X (1 + Mix ef f in Ygq1es) X (1
+ Price ef f in Y%gq1e5)

With the help of these formulas, we can represent the factor analysis of net sales from our example
in @ more compact way (see Table 4).

Note 1: Calculating mix effect on net sales only gives a meaningful result if all products are expressed
in the same units of measure (e.g., kilograms, liters, meters) or in comparable pieces. If products
cannot be measured in the same units, it is preferable to calculate the combined effect of
volume&mix. Below are the formulas.
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In values:

Volume&Mix ef fect (on Net Sales) = (Qtyy — Qtyy_1) X Net Pricey_;
Price effect (on Net Sales) = Qtyy X (Net Pricey — Net Pricey_1)
Net Sales variance = Volume&Mix ef fsq10s + Price ef fsaies

In percentages:

Volume&Mix ef fsqies
Net Salesy_4

Price effsales
Net Salesy_; + Volume&Mix ef fsqies

Volume ef fect in % (on Net Sales) =

Price ef fect in % (on Net Sales) =

(1+ Net Sales variance in %)

= (1 + Volume&Mix ef f in Ys4105) X (1 + Price ef f in Yos41es)

Note 2: What factor goes first in factor analysis does matter — the impacts of factors in values and
in % will differ depending on the order of factors. Most commonly in our practice, volume goes first,
then product mix and finally price. We would recommend following this order of factors unless there

are arguments in favor of putting prices first.

For example, if quantities are more “adequate” at the period N-1 than at the current period N due
to manufacturing problems, then it can be more relevant to calculate price effect based on quantities

at the period N-1, that is, to put price first.

© FPANDA CLUB 2022
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Table 4
Example 4 (sales)
INPUT:
'Evolution in %
d Net § Net
e Product 5 Price § aty Price
& A 100 10,00€ +250% -7,0%
E B 100 2,00 € 1 -5,0%  +10,0%
M
_E‘ - SOLUTION SUMMARY: Effects on Net Sales
E N-1 Evolution ‘ Evolution in % / pp in values (EUR) in % (evolution of Net Sales)
i Net Net i Net Net | in Net Price Net Sales ty N
Product Qty Shg’; " Price sales [o13Y Sh;:;m S Net Sales : Qty (%) 2’1‘;;2;; (%) (%) Volume Mix Price Volume Mix Price (mc:xyN-l)
A 100  50,0% 10,00€ 1000€ 125 568% 9,30€ | -0,70€  +163€ | +250% +68pp -7,0%  +16,3% +100€  +150€ 88 | +10,0%  +13,6%  -7,0% 110
B 100  50,0% 2,006 200€ @ 95 43,2%  2,20€ | +0,20€  +9€ 5,0%  -68pp  +10,0%  +4,5% +20€ 30€ +19€ | +10,0% -13,6%  +10,0% 110
Total | 200 100,0% 600€ 1200€ 220 1000% 6.23€ | +0,23€| +172€ |+10,0% 00pp +39% | +14,3% || +120€  +120€  -69¢ | +10,0%  +9,1%  -4,3% 220
Table 5
Example 4 (cost of sales)
INPUT: ‘
. iEvqution in%
lg Product Cost _per§ Cost -per
= unit % unit
= A 100 850€  250% -50%
8 B 100  100€ @ -50%  2,0%
<
QL
E— - SOLUTION SUMMARY: Effects on Cost of Sales
1] N-1 N Evolution Evolution in % / pp in values (EUR) in % (evolution of Cost of Sales)
“ DI aty Sharein  Cost -per Cost of aty Sharein Cost -per Cost ‘per Cost of aty (%) Share in Cos't per Cost of Volume Mix Cost Volume Mix Cost C.-tty N
Qty unit Sales Qty unit unit Sales | Qty (pp) unit (%) Sales (%) (mix N-1)
A 100 500% 850€ 850€ 125  568%  8,08€ -0,43€ +159€ +250% +68pp -50% +18,8% +85€  +128€ -53€ 1 +10,0%  +13,6%  -5,0% 110
B 100  50,0% 1,00€ 100€ | 95 43,2%  1,02€ 40,026 -3€ | -50% 68pp +2,0%  -3,1% +10€ -15€ +2€ +10,0%  -13,6%  +2,0% 110
Total 200 100,0% 4,75€ 950€ = 220  100,0% 503€ +0,28€ | +156 € | +10,0% 00pp +55% | +16,5% || +95€  +113€  -51€ | +10,0% +10,3%  -4,4% 220
© FPANDA CLUB 2022 13
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FACTOR ANALYSIS OF COST OF SALES

Next, we move to the factor analysis of cost of sales (sheet “Part1_COS” in Excel file). The calculation of
effects on COS and their interpretation are identical to the analysis of net sales variance. The only
difference: net prices are replaced by costs per unit, as shown below.

COS variance = COSy — COSy_4

_ . COS variance
COS variance in % = X 100%
COSy_4

> Effects on Cost of Sales (in values)

Volume ef fect (on COS) = (Qtyy mix n—1 — Qtyn-1) X Cost per unity_,
Mix ef fect (on COS) = (Qtyy — Qtyn mix n—1) X Cost per unity_,

Cost effect (on COS) = Qtyy X (Cost per unity — Cost per unity_,)
COS variance = Volume ef fros + Mix ef fcos + Price ef fcos

> Effects on Cost of sales (in percentages)

Volume ef fcos
COSy_1

Mix ef fcos
COSy_1 + Volume ef fros

Cost ef fcos
COSy_1 + Volume ef fcos + Mix ef fcos

Volume ef fect in % (on COS) =

Mix effect in % (on COS) =

Cost effect in % (on COS) =

(14 COS variance in %)
= (1 + Volume ef f in %cps) X (1 + Mix eff in %cos) X (1 + Cost ef f in Y%cos)

You can find the factor analysis of COS from our example 4 in a compact way in Table 5.

Note 3: If products are measured in incomparable units, it is preferable to calculate the combined effect of
volume&mix, like it was demonstrated earlier for the analysis of net sales. Below are the formulas for COS.

In values

Volume&Mix ef fect (on COS) = (Qtyy — Qtyy_1) X Cost per unity_4
Cost ef fect (on COS) = Qtyy X (Cost per unity — Cost per unity_,)
COS variance = Volume&Mix ef fcos + Cost ef fcos

In percentages
Volume&Mix ef fcos
COSy_4

Cost ef fcos
COSy-1 + Volume&Mix ef fcos

Volume ef fect in % (on COS) =

Cost effect in % (on Net Sales) =

(1 + COS variance in %) = (1 + Volume&Mix ef f in %cps) X (1 + Cost ef f in Y%cps)
© FPANDA CLUB 2022 14
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FACTOR ANALYSIS OF GROSS MARGIN

Having considered the rules of calculation to break down the variances of net sales and cost of sales into
factors, we move to the analysis of gross margin evolution (in values and in % of net sales).

Quantity
Qty
Product N-1 N Diff % Diff
A 100 125 +25 +25,0%
B 100 95 -5 -5,0%
Total 200 220 +20 +10,0%

Net Price per unit

Net Sales

Products' mix in Qty

N-1 N Diff in
pts
50% 57% +6,8 pp
50% 43% 6,8 pp
100% 100%

Products' mix in Net Sales

Cost per unit

. . Diff in
Product N-1 N Diff % Diff N-1 N Diff % Diff N-1 N pts
A 10,00€ 9,30€ -0,70€ -70% |1000€ 1163€ +163€ +163% | 83% 85% +1,4pp
+0,20€ +10,0% 209 € +9 € +4,5% 17% 15% -1,4pp
+0,23 € 1372€ +172€ +14,3% 100% 100%

Cost of Sales

Products' mix in COS

Diff i
Product | N-1 N Diff  %Diff = N-1 N Diff  %Diff | N-1 N :)ts'"
A 850€ 808€ -043€ -50% 850€ 1009€ +159€ +18,8%  89% 91% +18pp
B 1,00€ 1,02€ 0,026 +2,0% 100€ 97€  -3€  -31% | 11% 9% -1,8 pp
Total 475€ 503€ 02°c 507 950€ 1106€ +156€ +16,5% 100% 100%

Gross Margin per unit

Gross Margin

Products' mix in GM

For each item

% of Gross Margin in Net Sales (GM in %)

Contribution of items
to total GM in %

Diff i
Product | N-1 N Diff  %Diff  N-1 N Diff  %Diff | N-1 N :)ts'"
A 150€ 1,023€ 0286 -183% 150€ 153€ +3€  +21% | 60%  58% 2.3 0p
B 1,00€ 1,18€ +0,18€ +18,0% 112€  +12€ +12,1% | 40%  42% +2,3pp
Total 125€ 1721¢€ 250€ 265€ +15€ +46,1% 100% 100%

Product N-1 N Diff in Diff in
pp pp
A 15,0% 13.2% -1.8pp » -1,3 pp
50,0% 53,6% +3,6 pp 2% -0,2 pp
Total 20,8% 19,3%

Table 6

Let’s have a look at Table 6 in which we summarize Net Sales / Cost of Sales / Gross Margin / % of Gross
Margin for our Example 4 (sheet “Part1_Margin” in Excel file).

In “Gross margin” section of this table we see that gross margin of a portfolio has grown by 15 € (from 250
€ to 265 €) and by 6,1%. However, profitability, or % of gross margin in net sales, (“% of Gross Margin in Net
Sales” section) has decreased by 1,5 percentage points (from 20,8% to 19,3%), which can be explained by a
lower growth rate of net sales compared to cost of sales (+14,3% < +16,5%).

So, our next task is to explain these variances of gross margin by answering the following questions:

» What are the impacts of 4 factors we have already defined — volume, assortment mix, price and cost?
» What are the contributions of products — overall and within each factor?
© FPANDA CLUB 2022
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But before, let us focus in more detail on the second point.
GROSS MARGIN IN %. CONTRIBUTION OF PRODUCTS

In our simple example we can evaluate the contribution of 2 products to total variance of % gross margin. In
real business cases the same rule of calculation can be applied not only to products but also to any
classification of products — by family / segment / product line / etc.

In Table 6 the contribution of products is calculated in the right part of “% of Gross Margin in Net Sales”
section, which should not be confused with the evolution of “Gross Margin in %” for each product shown in
the left part of this section:

—-1,5pp = -1,3pp +0,2pp
(Total evolution of GM in %)~ (due to contribution of A)  (due to contribution of B)
while

—15pp * —-1,8 pp + 3,6 pp
(Total evolution of GM in %)~ (Evolution of GM in % of A)  (Evolution of GM in % of B)
Formulas to calculate the contribution of products:

Gross Margin of a product
Total Net Sales

Contribution ¢ q proauct (to Total Gross Margin) = X 100% =

= Gross Margin in % ¢ q product X % Share in total Net Sales,s q product

Contribution ,¢ g product (to variance of Total Gross Margin in %)
= Contribution y¢ ¢ proauct N — CONETILULION ¢ 4 product N—1

*This formula is derived from the equation:

Total Gross Mardin in o < L0101 GToss Margin
otat Gross MArginin 7o = =5 = "Neot Sales o

Gross Margin of a product A + Gross Margin of other products
_ X 100% =
Total Net Sales

N Gross Margin of aproduct A Gross Margin of other products

x 100% +

X 1009
Total Net Sales Total Net Sales g

Therefore, the contribution of a product A to total Gross Margin in % is:

Gross Margin of aproduct A

X % =
Total Net Sales 100

_ Gross Marginin % of a product 4 X % Share in total Net Sales ¢ ¢ proauct 4 X Total Net Sales B

Total Net Sales

= Gross Margin in % ,f q product o X % Share in total Net Sales,r 4 product

© FPANDA CLUB 2022 16



INPUT

2
Quantity
Qty
Product N-1 N Diff % Diff

A 100 125 +25 +25,0%
B 100 95 -5 -5,0%

Total 200 220 +20 +10,0%

Net Price per unit Net Sales

Product N-1 N Diff % Diff N-1 N Diff % Diff
A 10,00€ 9,30€ -0,70€ /0% | 1000€ 1163€ +163€ +16,3%

B 2,00€ 220€ +0,20€ +10,0% | 200€ 209 € +9 € +4,5%

+3,9% 1372€ +172€
Cost of sales
Cost per unit Cost of Sales

Product N-1 N Diff % Diff N-1 N Diff % Diff
A 8,50€ 8,08€ -043€ -50% 850€ 1009€ +159€ +18,8%

B 1,00€ 102€ +0,02€ +2,0% 100 € 97 € -3€ -3,1%
503€ +0,28€ 459% 1106 € +156€ +16,5%

Gross Margin per unit

Gross Margin

Total
% of Gross

1,25€
Margin

1,21€
in Net Sales (GM in %)

For each item

Product N-1 N Diff % Diff N-1 N Diff % Diff
A 1,50€ 1,23€ 028€ -183% | 150€ 153 € +3 € +2,1%
B 1,00€ 1,18€ +0,18€ +18,0% 112 € +12 €

250€  265€  +15¢€

Contribution of items
to total GM in %

Total

20,8%

Product
roduct 1 na N Diffinpp Diff in pp
A 15,0% 13,2% 1,8 pp 4w -1,3pp
B 50,0% 53,6% +3,6 pp 8,2%. .9 0,2 pp

19,3%

© FPANDA CLUB 2022
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STEP-BY-STEP SUMMARY

v

Quantity at each step

N Velume et
eff

100 110 125

100 110 95

200 220
Net Sales at each step

Volume

N-1 off

220

Mix eff

Price eff

1000 €

200 €

1200€
Cost of Sales at each step

1100€
220€
1320€

1250€
190 €
1440€

1163€
209 €

1372€ 1372¢€

N-1 Volume Mix eff Cost eff
eff
850 € 935¢€ 1063 € 1009 €
100 € 110 € 95 € 97 €
950 € 1045€ 1158€ 1152¢ 1106€

Gross Margin at each step

Volume

N-1
eff

Mix eff

Price eff Cost eff

150 €
100€
250 €

165 €
110 €
275 €

188 €
95 €
283 €

100 €
114 €
214 €

153 €
112 €
265€

% of Gross Margin in Net Sales at each step

Volume

N-1
eff

Mix eff

Price eff Cost eff

15,0%
50,0%
20,8%

15,0%
50,0%

15,0%
50,0%
19,6%

8,6%
54,5%
15,6%

13,2%
53,6%
19,3%

125
95
220

1009 €
97 €
1106 €

N

13,2%
53,6%
19,3%

SOLUTION SUMMARY

v
Evolution of Units Sold
in units sold
Volume
Mix eff

eff

+10 +15

+10 -15

+20 0

Effects on Net Sales in EUR

in values (EUR)

Vol
olume Mix eff | Price eff
eff
+100€  +150€ -88€
+20 € -30€ +19 €
+120€ +120 €
Effects on Cost of Sales
in values (EUR)
Vol
olume Mix eff Cost eff
eff
+85 € +128 € -53€
+10 € -15€ +2 €

+95 € +113 €

-51€

Effects on Gross Margin

in values (EUR)

Volume

off Mix eff

Price eff Cost eff

+15€
+10 €
+25€

+23 €
-15€
+8€

-88€
+19 €

+53 €
-2 €
+51€

Effects on % of Gross Margin in Net Sales

in pts (evolution for each item)

Volume

off Mix eff

Price eff Cost eff

-6,4 pp
+4,5 pp

+4,6 pp
-0,9 pp

Table 7
in % (evolution of Units Sold)
Total gty  Volume % Total
Mix eff
diff eff xe aty diff
+25 +10,0% +13,6% +25,0%
-5 +10,0%  -13,6% -5,0%
+20 +10,0% 0,0% +10,0%

in % (evolution of Net Sales)

Total
sales diff

Volume
eff

% Total

Mix eff sales diff

Price eff

+163 €
+9 €
+172 €

+10,0%
+10,0%
+10,0%

+13,6%
-13,6%

-7,0%
+10,0%

+16,3%
+4,5%
+14,3%

in % (evolution of Cost of Sales)

Total cost Volume . Total cost
diff off Mix eff Cost eff diff
+159 € +10,0%  +13,6% -5,0% | +18,8%
3€ +10,0% -13,6% +2,0% -3,1%

+156 € +10,0%

+10,8% 4,4%  +16,5%

in % (evolution of Gross Margin)

Volume
eff

Total cost
diff

Total GM

Mix eff | Price eff Cost eff diff

+3 €
+12 €
+15€

+10,0%
+10,0%
+10,0%

+13,6%
-13,6%
+2,7%

-46,7%
+20,0%

+53,1%
-1,7%

+2,1%
+12,1%
+6,1%

in pts (contribution of items to total
evolution of GM in %)

Total GM R'GIT, )
eff

) Total GM
Mix eff diff

Price eff Cost eff

+0,5 pp
-1,7 pp

-5,7 pp
+1,7 pp
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FACTOR ANALYSIS OF GROSS MARGIN — FORMULAS

In Excel file (sheet “Part1_Margin”) you can find a step-by-step solution followed by a summary.
Here in the article, we will get straight to the compact solution summary and the formulas behind
it —see Table 7.

Gross Margin variance = Gross Marginy — Gross Marginy_4

) ] ] Gross Margin variance
Gross Margin variance in % = - X 100%
Gross Marginy_4

Gross Margin in % variance = Gross Margin in %y — Gross Margin in %y_1

» Effects on Gross Margin (in values)

Since

Gross Margin = Net Sales — COS,

it is also true that

Effects on Gross Margin = Effects on Net Sales — Ef fects on COS .

Thus,

Volume effect (on GM) = Volume ef fect (on Net sales) — Volume ef fect (on COS)
Mix effect (on GM) = Mix ef fect (on Net sales) — Mix ef fect (on COS)

Price ef fect (on GM) = Price ef fect (on Net sales)

Cost effect (on GM) = —Cost ef fect (on COS)

Gross Margin variance = Volume ef f;)y + Mix ef foy + Price ef fou + Cost ef feu

> Effects on Gross Margin (in percentages)

Volume e
Volume ef fect in % (on GM) = ffem

Gross Marginy_4

Mix ef fou
Gross Marginy_, + Volume ef fou

Price ef foum
Gross Marginy_, + Volume ef fou + Mix ef fou

Cost ef fem
Gross Marginy_, + Volume ef fou + Mix ef fou + Price ef fou

Mix ef fectin % (on GM) =

Price effectin % (on GM) =

Costeffectin% (onGM) =
(1 4+ GM variance in %)

= (1 +Volume eff in %gy) X (1 + Mix eff in %gy) X (1
+ Price ef f in %gpn) X (1 4+ Cost eff in Yogu)
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> Effects on Gross Margin in % (in percentage points)

The effects in percentage points represent the difference of “Gross Margin in %” between the
current step and the previous one (“Step-by-step summary” part in Excel file). So, first, below are
the formulas to calculate “Gross Margin in %” at each step (in percentages):

Gross Marginy_, + Volume ef fou

Gross Margin in % (volume ef f) = Net Salesy_y + Volume effn X 100%
N-1 sales

Gross Marginy_, + Volume ef fo + Mix ef foum
G Margin in % (mi = X 100%
ross Margin in % (mix eff) Net Salesy_1 + Volume ef fsqies + Mix ef fsaies ’

Gross Margin in % (price ef f) =
_ Gross Marginy_, + Volume ef foy + Mix ef foy + Price ef fou

= . . x 100%
Net Salesy_1 + Volume ef fsqies + Mix ef foqies + Price ef fsaies

Gross Margin in % (cost ef f) =
_ Gross Marginy_, + Volume ef fou + Mix ef foy + Price ef fou + Cost ef fou

. - X 100%
Net Salesy_1 + Volume ef fsqies + Mix ef fsqies + Price ef fsaies

And then, formulas to calculate effects on “Gross Margin in %” (in percentage points):
Volume ef fect (on GM in %) = GM in Y%oyoiume efr — GM in Yoy_4

Mix ef fect (on GM in %) = GM in Yopmix eff — GM in Yoporume eff

Price effect (on GM in %) = GM in %price eff — GM in Yomix eff

Cost ef fect (on GM in %) = GM in %cost err — GM in Y%oprice off

Note 4: Volume effect (on Gross Margin in %) is always equal to O percentage points since at this
step Net Sales and Gross Margin have changed by the same % (=percentage of total quantities
variance).

Note 5: Even if products are measured in different units, “Mix effect on Gross Margin in %” can still
be calculated. To do that, volume effect and mix effect on gross margin should be replaced by the
combined effect volume&mix, the same way as the effects on net sales and COS.

The formula for Gross margin in % (volume&mix eff) is as follows:

o _ Gross Marginy_, + Volume&mix ef fou
Gross margin in % (volume&mix eff) = - X 100%
Net Salesy_1 + Volume&mix ef fsqies

And for Mix effect on Gross margin in % (in pp):

Mix effect (on GM in %) = Volume&Mix ef fect (on GM in %) =
=GM in %volume&mix eff — GM in %N—l

Mix effect is equivalent to Volume&Mix effect because “Gross Margin in %” never changes due to
volume effect, as mentioned above in Note 4.
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> Gross Margin in %. Contribution of products within each factor (in percentage points)

We have already discussed how to calculate the contribution of products to the evolution of “Total
Gross Margin in %”. Next, we go further to answer the question: what products have contributed to
the evolution of total gross margin in % due to mix effect, price effect, etc.

First, it is necessary to calculate the “Contribution of each product to Total Gross Margin in %” at
each step of the analysis (Volume, Mix, Price, Cost), and, second, - the difference of this contribution
between the current step and the previous one.

Contribution ¢ ¢ proauct (to variance of Total Gross Margin in % due to Volume ef fect)
= Contribution ,f q product volume eff — CONETIDULION ¢ 4 product N—1
Contribution ¢ q proauct (to variance of Total Gross Margin in % due to Mix ef fect) =
= Contribution 4f q product mix eff — CONETibULiON £ ¢ product volume eff
Contribution ¢ q proauct (to variance of Total Gross Margin in % due to Price ef fect) =
= Contribution uf q product price eff — CONETIbULION, £ g product mix ef f
Contribution ¢ q proauct (to variance of Total Gross Margin in % due to Cost ef fect) =

= Contribution of a product_costeff ~— Contributionof a product_price ef f
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RESULTS INTERPRETATION

Below is the illustration of the factor analysis of gross margin (based on Example 4). Charts on the
left explain the evolution of gross margin (in values), charts on the right — the evolution of gross
margin in % of net sales (in percentage points).

[ volume ] [ Mix ] [ Price Cost ] Total

[ Volume ] [ Mix ] [ Price Cost ] Total

saes [

evolution

95
Ccos

113

-69

172

156

Sales
evolution

cos

10,0%

10,8%

-4,8%

16,5%

evolution evolution |
==l -4,4%
51 +3,7 pp
— [ ] — e
Margin Margin
evolufion evnh:fion 1.2pp -1,5 pp
-69 -4,0 pp
25 8 s1 265 o
250 20,8% 0,0pp +3,7pp 19,3%
69 -1,2 pp -
4,0 pp
N-1 Volume Mix Price Cost N N-1 Volume Mix Price Cost N

Gross Margin

The overall gross margin has grown by 15 € (from 250 € to 265 €).
Positive factors:

o The growth of volume by 10% has naturally led to the increase of gross margin by 25 €.

o Slightly positive mix effect of 8 € takes place because the share (in total quantities) of Product
A with a higher margin per unit (1,5 € vs 1,0 € of product B) has increased.

o The most considerable positive factor is cost effect (+51 €) — thanks to the decrease of cost
per unit by 5% of Product A, which accounts for approximately 90% of total COS.

Negative factors:

o Price effect has significantly degraded gross margin — by 69 €, of which -88 € is due to the
decrease of net price by 7% of Product A.

Gross Margin in % of Net sales

Despite the growth of gross margin in values, overall profitability (gross margin in % of sales) has
declined by 1,5 percentage points (from 20,8% to 19,3%).

Positive factors:

o The only positive factor is cost effect. The average decrease of costs per unit by 4,4% (of
which -5% for Product A and +2% for Product B) has increased total gross margin by 3,7 pp.
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Negative factors:

o The average drop of prices by 4,8% has degraded total gross margin by 4 pp, which is mostly

due to Product A, whose contribution equals -5,8 pp.

Even though mix effect is positive in values, it destructs profitability by 1,2 pts, which is
caused by the decreased share of a highly profitable product (Product B).

© FPANDA CLUB 2022 22



BECOMING THE MASTER OF FACTOR ANALYSIS OF PROFIT: THE SECRETS OF CALCULATION

So, we have considered a simple example of factor analysis of net sales, cost of sales and gross
margin. First, we divided net sales into 3 factors (volume, mix and net price), then cost of sales - also
into 3 factors (volume, mix and cost per unit), and in the final step we assessed the effects of all
these factors on gross margin by subtracting cost factors from sales factors.

Now let's move on to general formulas that allow us to explain the changes of any indicator by an
unlimited number of factors.

The main key points to keep in mind are:

» Theindicator to be explained must be represented as a product of variables (where each variable
is an influencing factor):

For example, 2 factors:
(possible to calculate the effects of volume+mix and price)

Alternatively, we can rewrite the above equation as follows, 3 factors:

(possible to calculate the effects of volume, mix and price respectively)

4 factors:

(possible to calculate the effects of volume, mix, listed price and price discount respectively)
Etc.

» If the equation of indicator to be explained doesn’t meet the above condition and contains
addition or subtraction, then this equation should be rewritten to split it into several parts
(connected by addition or subtraction), each of which contains only multiplication of variables
(factors).

An example of such indicator that contains addition is cost of sales split into several components:

And, of course, the most obvious example of an indicator that contains subtraction is gross margin:

Where and can be represented as a product of multiple variables (as seen in the 1
point for 2/3/4-factors equations of net sales).

Once these two equations are solved and the effects of net sales and COS (in values) are calculated,
we can apply the subtraction operation to find the effects on gross margin:
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Note: As seen above in the 3 line of the equation, similar effects (like volume or mix) should be
combined to deliver meaningful insights on the variations of the main indicator — gross margin here.

As for the effects in percentages, same rules apply as for an indicator represented as a product of
variables.

» The order of factors matters and leads to differences in the calculated effects in values,
percentages and % points. In our practice the most common order of factors is following:

- 1-Volume

- 2—Assortment mix

- 3 — Net sales factors in a logical sequence (e.g., price-list in local currency, then various

discounts, then exchange rate, etc.)
- 4 —Cost of sales factors (starting from the most important ones depending on your business)

However, please note that the above-mentioned order of factors is not mandatory and can be
changed if that is required by the purpose of the analysis.
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FORMULAS

1) Indicator is represented as a product of variables (such as Net Sales).

Indicator = Factor1 X Factor2 X Factor3 X ... X FactorN .

We will explain the evolution

in values: Indicatorpyg — Indicatorp,

Indicatorpg—Indicatorpy

and in percentages: X 100% .

Indicatorpy

where: V is the number of influencing factors, 71 and P2 are two analysed periods.

» Effects in values

Factorleff = (Factorlgg — Factorlpy) X Factor2pg X ... X FactorNpy
Factor2 eff = Factorlgg X (Factor2gg — Factor2py) X Factor3pyg X ... X FactorNpy

FactorN eff = Factorlgg X Factor2gg X ... X FactorN—1gg X (FactorNgg — FactorNpy)

Total evolution of an indicator in values due to N factors is explained by equation:

Indicator variance = Indicatorgg — Indicatorpy
= Factorl eff + Factor2 eff + ---+ FactorN ef f

» Effects in percentages

Factorleff
Indicatorpy

Factorleff in % =

Factor2 eff

Indicatorpy + Impactpgctor1

Factor2 eff in % =

FactorN ef f

FactorN eff in % = ,
Indicatorpy + Impacteyciors + -+ + IMmpactpgctorn—1

Total evolution of an indicator in percentages due to /V factors is explained by equation:

) ) ) Indicatorgg — Indicatorpy
Indicator variance in % = - X 100%
Indicatorpy

= (1 + Factorleff in %) X ...x (1 + FactorN eff in %) — 1
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2) Indicator contains addition (such as COS split into components) or subtraction (such as Gross
Margin).

MainIndicator = IndicatorX; *+ IndicatorX, + ---;
Where [ndicatorX,, IndicatorX,,.. can be represented as a product of variables:
IndicatorX; = Factorl X Factor2 X Factor3 X ... X FactorN; .

Once the impacts of all factors on the variance of each indicator X; between two periods 71 and P2
are found, the evolution of the main indicator can be explained using the following rule:

> Effects in values

Mainindicator variance = MainIndicatorgg — Mainindicatorpy

= Z AllFactors ef f_Indicator X; + Z AllFactors ef f_Indicator X, + -+

Effects in percentages can be calculated with the help of formulas described in Point 1. Please note
that these effects can explain the evolution of each indicator X; and the evolution of the main
indicator. The only difference in a formula is its denominator: either IndicatorX;, + - or

MainIndicatorpyg + ---.

» Effects in percentages

On evolution of an indicator X;:

FactorN; eff
+ Factorl eff + ---+ FactorN; — 1 eff

FactorN; eff in %on x; = 77—
ip1

On evolution of the main indicator:

FactorN; eff
MainIndicatorpy + Factorl eff + ---+ FactorN; — 1 eff

FactorN; eff in %on main =

Total evolution in percentages of an indicator X;:

IndicatorXgy — IndicatorXip, X 100%
0

IndicatorX;p,

= (1 + Factorl eff in %,y XL-) X .. X (1 + FactorN; eff in %onxi) -1

IndicatorX; variance in % =

Total evolution in percentages of the main indicator:

MainIndicatorgg — MainIndicatorpy

MainIndicator variance in % = - - X 100%
MainIndicatorpy

= (1 + Factorl eff in %onmain) X - X (1 + FactorN; eff in %on main) — 1
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2.1) Focus on Gross Margin.

We will consider that the evolution of Gross Margin is explained by /V factors, of which:
1 to K factors exist both in Net Sales and COS (e.g. volume, mix),
K+1 to M factors are only present in Net Sales (e.g. price, discount),
M+1 to N factors are only present in C0OS (e.g. material cost, value added cost).
Gross Margin = Net Sales — COS
Where Net Sales = Factorl X ... X FactorK X FactorK + 1 X ... X FactorM
coS = Factorl X ... X FactorK X FactorM + 1 X ... X FactorN
We will explain the evolution
in values: Gross Margingg — Gross Mar gingy

and in percentage points: Gross Margin in %pg — Gross Margin in %pq .

> Effects on Gross Margin (GM) in values

1 to K factors:

Factorl effoy = Factorl ef fsqies — Factorl ef fros

FactorK ef foy = FactorK ef fsq10s — FactorK ef fcos
K+1 to M factors:
FactorK + 1 effsy = FactorK + 1 ef fsqies

FactorM ef fq = FactorM ef fsqies

M+1 to N factors:
FactorM + 1 ef foyy = —FactorM + 1 ef fcos

FactorN ef foyy = —FactorN ef fcos

Total evolution of Gross Margin in values due to /V factors is explained by equation:

Gross Margin (GM) variance = GMgg — GMpy = Factorl ef f¢y + -+ + FactorN ef foum

» Effects on Gross Margin in percentages can be calculated with the help of formulas described
in Point 1 and 2.

» Effects on Gross Margin in percentage points represent the difference of “Gross Margin in %"
between the current step and the previous one, as mentioned in Part 1 of this article.
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EXAMPLES PART 2

In our second part of examples, we will demonstrate how to use the general formulas when dealing
with multiple factors influencing the gross margin. You can find all the detailed calculations in the
Excel file (sheets starting with “Part2_..."”).

It is worth recalling what effects have already been calculated in Part 1 (Table 8).
Table 8

FACTOR ANALYSIS - SUMMARY
(4 factors - volume, mix, price, cost)

Effects Factors Net Sales cos Gross margin
=[Qty] X [Net price] = [Qty] X [Cost per unit] = [Net Sales] - [COS]

Net Sales Average Net Price cos Average Cost/unit GM GM/unit GMin%
Period N-1 - (1200 J  cooe J  os0e J a75e | 2s0e J 125¢ | 208%
in % invalues in% invalues in% invalues in% invalues in% invalues in values in pp
+156€  +165%  +0,28€  +59% | 00ae J -15pp ]
due to: due to: due to: due to: due to: due to: due to:
Evolution - Volume +10,0% +120€ +10,0% +95 € +10,0% +25 €
Mix +120 € +9,1% +0,55 € 1+9,1% +113 € +10,8% +0,51€ +10,8% 18 € +0,03 € 1,2 pp
Net Price -4,8% 69 € 4,8% 0,31€ 4,8 69 € 0,31 € 4,0 pp
Cost/unit -4,4% -51€ -4,4% -0,23 € -4,4% +51€ +0,23 € +3,7 pp
Period N - L aa2e Je23e J 1wee J  so03se J 2ese J 121 | 193%

Equations for Net Sales and COS contain only multiplication, while Gross Margin is the difference
between them (contains subtraction of 2 indicators each of which represents a product of variables.

o Net Sales = Total Qty X % Share in Total QtY o5 q prodauct x X Net Priceys q proauct x

3 factors: Total Oty accounts for volume effect, % Share in Total Oty s o proauce x — for
mix effect and Net Price,r , »roauce x — for net price effect

o COS = Total Qty X % Share in Total Qty o5 q product x X COSt per unit, s g product x

3 factors: Total Oty accounts for volume effect, % Share in Total Oty ,r o proauce x — for
mix effect and Net Price,; , ,roauce x — for net price effect

o Gross Margin = Net Sales — COS

4 factors: volume and mix effects (common factors from Net Sales and COS), net price effect
(derived from Net Sales) and cost effect (derived from COS).

Note: In Part 1 we use an additional variable )ty .,.;.. n—1 to calculate volume and mix effects. Since
we have introduced formulas for an unlimited number of factors, it is not necessary to add this
variable. Instead, we can rewrite equations of Net Sales and COS as shown above by replacing:

Qt}/ of aproductX — Total Qty X % Share in Total Qty of aproduct X -
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In Part 2, we will break net price effect into two factors: list price and price discount.

The new equation of Net Sales still represents a product of variables, so we can easily estimate the
impact of 4 factors: volume, mix, list price and discount.

Next, we will split COS into two parts: materials and value added.

Where

The equation of COS contains addition, and it is necessary to break it down into two equations -
Materials and Value Added — both of which represent a product of variables. So, there is no obstacle
to calculate the effects of 4 factors on COS: volume and mix (common factors from Materials and
Value Added), material cost (from Materials) and value added cost (from Value Added).

Finally, we can explain Gross Margin by 6 factors: volume and mix (common factors from Net Sales,
Materials and Value Added), list price and discount (from Net Sales), material cost and value added
cost (from COS). See the summary of calculations in Table 9.
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Table 9

FACTOR ANALYSIS - SUMMARY
(6 factors - volume, mix, list price, price discount, material cost, value added cost)

Factors Net Sales Ccos Gross margin
Sl PR T B AL TG e 4 ) Y =[Qty] X ([Materials/unit] + [Value added/unit]) = [Net Sales] - [COS]

Net Sales Average Net Price Ccos Average Cost/unit GM GM/unit GMin %
At List Price  1640€ List Price 8,20 € Materials 635 € Materials 3,18 €
Discount 26,8% Discount 26,8% Value Added 315 € Value Added 1,58 €

( in% in values in% in values in% in values in% in values in% in values in values in pp
AS6E  4165%  028E  +59% YT I
due to: due to: due to: due to: due to: due to: due to:
Volume +10,0% +120€ +10,0% +95 € +10,0% +25€
Mix +120€ +9,1% +0,55 € +9,1% +113 € +10,8% +0,51 € +10,8% +8 € +0,03 € -1,2 pp

Evolution = <

. List Price -3,7% -53 € -3,7% -0,24 € -3,7% -53 € -0,24 € -3,1pp
Net Price -4,8%
Discount -1,1% -15€ -1,1% -0,07 € -1,1% -15€ -0,07 € -0,9 pp
. Materials -3,1% -24 € -2,1% -0,11€ -2,1% +24 € +0,11€ +1,8 pp
Cost/unit -4,4%
L Value Added -7,2% -27€ -2,4% -0,12 € -2,4% +27 € +0,12 € +2,0 pp

¥ 4
explains the evolution of cost components (materials and value added) explains the evolution of total cost by its components
without taking into account the weight of components in total cost taking into account the weight of components in total cost
At List Price 1902 € List Price 8,65 € Materials 758 € Materials 3,44 €
Discount 27,9% Discount 27,9% Value Added 349 € Value Added 1,58 €
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[ Volume ] [ Mix ] [ List Price + Discount ] VS [ Materials + Value added] Total
172
120 120 -
Sales evolution - - _ —
53 -15
156
. = -
COS evolution - — I
-24 -27
25 s 2 27 15
Margin | e — | | —
; —
evolution -
-15
-53
250 25 & o 27 265
| I
- — |
-53 15
N-1 Volume Mix List price Discount Materials Value added N
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[ Volume ] [ Mix ] [ List Price + Discount ] VS [ Materials + Value added] Total
14,3%
Sales evolution —
3.7% -1,1%
16,5%
10,0% 10,8% -
COS evolution - e e
-2,1% -2,4%
Margin +1,8 pts +2,0 pts
+0,0 pts
evolution ' — N |
e 1N o
-1,2 pts -0,9 pts -1,5 pts
-3,1 pts
20,8% +0,0 pts +2,0 pts 19,3%
— — +1,8 pts
—
1,2 pts — —
-3,1pts 0,9 pts
N-1 Volume Mix List price Discount Materials Value added N



We let you further explore the formulas and calculations in the Excel file. Below are a few remarks:
Net Sales

o Volume and mix effects return the same result no matter how many factors are taken into
consideration.

o Net price effect (-68,5€ or -4,8%) is determined by two negative factors: list price effect (-53,0€
or -3,7%) and discount effect (-15,5€ or -1,1%).

—68,5€ = —53,0€ — 15,5€
—48%=(1-37%)x(1-11%) -1

Note: The evolution of an average net price of a portfolio is not a synonym of an average net price
change (equal to price effect in %). In our example, net price of a portfolio has increased by 3,9%,
even though, on average, net prices have decreased by 4,8% (driven by two negative factors: decline
of list prices by 3,7% and a higher percentage of discount given), while the growth is explained by a
positive mix effect of 9,1%.

COS

o Volume and mix effects obtained by summing up the corresponding effects from Materials and
Value Added return the same result as the equation of COS in Part 1.

o Cost effect (-51,2€) consists of two components - materials cost effect (-24,1€) and value added
effect (-27,1€) — both of which have a positive impact on gross margin, since, on average, costs per
unit reduce by 3,1% and by 7,2% correspondingly.

—51,2€ = —24,1€ - 27,1€

Note: The total cost effect in % is not explained by components effects (linked by addition) the same
way as net price effect in % is explained by list price and discount effects (linked by multiplication).
—44% +(1-3,1%)x (1—-72%) — 1

However, there exists a logical connection between these percentages of cost effects — we should

consider the share of each component in total cost. In our example, materials contribute to
approximately 67% (=635/950) and value added — to 33% (=315/950) of total cost.

—4,4% ~ — 3,1% X 67% — 7,2% X 33%

To be exact, we need to take the shares of components at the step of mix effect calculation, but for
the purpose of simplification we can use the shares of a period N-1.

Table 10
Ccos = Material cost - Value Added cost
= [Qty] X [Cost per unit] = [Qty] X [Materials per unit] = [Qty] X [Value added per unit]
Cos Average Cost/unit Materials Average Cost/unit Value Added Average Cost/unit
invalues in% invalues in% invalues in% invalues in% invalues in% invalues in%
+156 € +16,5% +0,28€ +5,9% +123 € +19,3% +0,27 € +8,5% +34€ +10,7% +0,01€ +0,6%
due to: due to: due to: due to: due to: due to:
+95 € +10,0% +64 £ +10,0% +32 € +10,0%
+113 € +10,8% +0,51€ +10,8% +83 £ +11,9% +0,38 € +11,9% +29 € 1+8,4% +0,13 € +48,4%
-51€ -4,4% -0,23 € -4,4% -24 € -3,1% 0,11 € -3,1% 27 € -7,2% -0,12 € -7,2%
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o The above-mentioned cost effects of -3,1% and -7,2% explain the evolution of Materials part of
COS and Value Added part of COS correspondingly (see Table 10). In order to explain the evolution
of total COS, it is necessary to apply the formulas to the main indicator, as mentioned in the section
“General Formulas (unlimited number of factors)” — Point 2.

In our example (see Table 9), COS has decreased by 2,1% due to materials and by 2,4% due to value
added, or in total by 4,4% due to total cost.

—4,4% =(1-21%) x (1 —2,4%) — 1

To summarize, COS has decreased by 24,1€ or by 2,1% because materials costs per unit have
reduced by 3,1% on average; and COS has further decreased by 27,1€ or by 2,4% because value
added costs per unit have reduced by 7,2% on average.

o Effects on gross margin are the most representative in values and in percentage points (see
Table 9 and chart that follows this table for visual interpretation). They are calculated according to
the formulas described in the section “General Formulas (unlimited number of factors)” — Point 2.1.
o The growth of gross margin in values doesn’t necessarily mean the growth of gross margin in
percentage points. Profitability will increase if net sales grow at a greater rate than cost of sales.

o Thesame s true for evolution of gross margin due to mix effect. Mix effect in percentage points
will be positive if the growth rate of net sales due to mix is higher than that of COS.

o Price effect will cover costs variance if its percentage is greater than cost effect in %.

o Price effect in % and cost effect in % are translated into percentage points of gross margin
evolution depending on the initial profitability of a portfolio. More details about sensitivity of gross

”

margin to variations of prices and costs — in our article “
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To conclude, here are some practical tips on successful factor analysis:

» The above-mentioned formulas to calculate the effects in values should be applied at the
product level. Then, these effects should be summed up for further analysis by brand, product type,
product line/etc.

The effects in percentages and in % points are of the most interest at the consolidated level.

» The source data should be prepared in such a way that all lines in the table are unique. For
example:

- Ifthe purpose of the analysis is to compare year to year, then each product should be present
in the table with its total yearly volume and not repeated 12 times in case of monthly initial
data.

- If a product has changed its ID code in the analysed period or it has several actual ID codes,
then this product should only be present in the table once with its unique general ID.

» In practice, it is commonly encountered that the offer of products is different between 2
analysed periods. For products which are present in 1 of 2 periods (new or discontinued) we can only
estimate volume and mix effects. All other effects are equal to zero. So, formulas should be carefully
written to take these cases into account.

Do not hesitate to contact us if you have any questions or comments regarding the article.
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