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M
ost companies do not
know where they make
money. This  i s  shock-
ing, yet understandable
g iven  the  cha l lenges

leaders face tracking and allocating costs.
Calculating overall profitability is straight-
forward, but  it  i s  c lose  to  impossible  to
determine  prof it abi l i t y  at  the  product ,
SKU, or customer level.

Typica l  cost ing  methods  prove  inade-
quate  as  cont inuous  changes  in  product
mix, processes, and organizational support
structures  render standard cost ing mean-
ingless and activity-based costing exercises
obsolete. In fact, countless times executives
from various industries have told our con-
sult ing  f i rm that  they  do  not  bel ieve  in
the  accuracy  of  thei r  s t andard  product
costs .

However, without a  robust cost ing tool,
it  is  impossible to truly understand which
SKUs  are  dr iv ing  prof it s  and  which  are
losing money. This is  a  peri lous situation

to be in because in most organizations there
are big winners and losers.

For example, Wilson Perumal & Company
(WP&C) worked with a regional beverage
distributor operating under the belief  that
its high-end products, which have very high
price points and gross margins, were its pri-
mary profit  drivers. However, the standard
costs developed by the company’s finance
department inaccurately represented true
costs. This eventually led to misinformed
strategic decisions, such as an overinvestment
in the sales force focused on small-volume,
premium purchasers.

After using WP&C’s proprietary Square
Root Costing (SRC) methodology, the busi-
ness found that  fewer than 20 percent of
SKUs were profitable and that al l  of  those
profitable products were actual ly the low-
margin, high-volume products original ly
thought to be loss leaders.

Slower-moving, high-margin products
added  complex it y  to  purchas ing , sa le s ,
warehousing, and distribution, substantially
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Square root costing was developed to help companies quanti fy

the costs of complexity and unlock the systemic cross-subsidizations 

distor t ing the view of prof itabi l i ty by product and customer.



increasing overa l l costs in hidden ways.
Correctly allocating these costs to the com-
pany’s high-end products showed that those
products were, in fact, highly unprofitable.
Massive cross-subsidizations disguised the
true costs and profits of products, customers,
and channels.

Until the development of SRC, there had
been no feasible way to quick ly and dy-
namically understand true SKU or customer
profitability.WP&C developed SRC to help
companies quantify the costs of complexity
and unlock the systemic cross-subsidizations
that dis tor t the v iew of prof it abi l i t y by
product, customer, and so on. It is rooted
in a deep understanding of complexity and
i t s impac t s on operat ions and cos t s ;
therefore, it  can move beyond the fixed and
variable cost  paradigm. SRC adds a third
cost  category to account for costs  driven
by complexit y  (e.g . , changeover  t ime or
inventor y  management)  and the  unique
behav iors of  those costs.

This addit ional  cost  category accounts
for  non–value  added (NVA) complexit y
costs that increase with volume but are not
proportional to it  — hence, the square root
relat ionship af ter  which this  approach is
named. Additionally, SRC employs the same
top-down, allocation-based approach used
in standard cost ing that  is  both fast  and
dynamic, giv ing it  many advantages over
activ ity-based cost ing.

What are complexity costs and how can
you spot them?
In short, complexity costs in a business are
driven by the number of  products/serv ices
offered, faci l it ies  managed, and organiza-
tions operating. These costs can take many
forms, but include NVA costs  such as pro-
duc t ion  downt ime , s chedu le  and  order
management, supervisory time, scrap, order
processing t ime, etc. The impacts of  these
often overlooked costs show up in  the form
of  growing, sel l ing, general  and admini-
strative expenses, high inventory, frequent
changeovers, bloated research and devel-
opment, lost  capacit y, and reduced pro-
ductiv ity, among others. It  is  important to
understand that  complexity costs  do not
directly add any value to the product in the
eyes  of  the customer; therefore, they are
synonymous with NVA costs. In order to

spot complexity costs, i t  is  v ital  to look at
the portfolio through the lens of  NVA efforts
that drives variety. A helpful thought process
to identif y complexity costs  is  to imagine
the difference in an operation, process, or
organization that produces and sells a single
product versus one producing and sel l ing
1,000 products.

For  example , manufac tur ing  change-
overs  f requent ly  go  unnot iced and these
costs  are  commonly  spread even ly  across
a l l  produc t s . Thi s  makes  lower  volume
produc t s  appea r  more  prof i t ab l e  ( and
higher  volume products  appear  less  prof-
i t ab l e )  t h an  t he y  re a l l y  a re .  Howeve r,
changeovers  are  a  complexit y  cost  — i f
there were no product variety, there would
be  no downt ime for  changeovers . Addi-
t i ona l l y,  p roduc t ion  p l ann ing  and
scheduling look ver y different  when there
is a single product being made versus 1,000
products being made. The same holds true
for  many  processes  in  f ront-  and back-
office functions l ike sales, f inance, human
resources , purchasing , and more.

Research affirmed by cl ient experience
shows that t ypical ly only 20 to 30 percent
of  products generate over 300 percent of
total profit. The remaining 70 to 80 percent
of  products  destroy 200 percent or more
of  total  profit.

Square root costing is different
Tradit iona l ly, businesses used standard
costs  based on fixed and variable costs  to
make decisions regarding product  rat io-
nalization, pricing, and new product devel-
opment. Today, however, complexity
has changed the game. While standard
cost  models  accurately  account  for
value-added costs  l ike raw materials
and direct  labor, these models  fai l  to
truly account for the complexity costs
created by a portfolio of  many different
SKUs. Standard cost  models  fa i l  to
associate NVA costs like changeovers,
inventory management, and corporate over-
head with specific  SKUs. This  is  because
standard costs  are t ypical ly calculated at
the gross margin level, and either ignore
overhead or assume it  is  equal ly driven by
al l  products.

However, as overhead typically accounts
for  a  s ignif icant  port ion of  overal l  costs
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UNTIL THE
DEVELOPMENT OF
SRC, THERE HAD BEEN
NO FEASIBLE WAY TO
QUICKLY AND
DYNAMICALLY
UNDERSTAND TRUE
SKU OR CUSTOMER
PROFITABILITY.
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(between 25 to 50 percent, depending on
the industr y), it  deserves  a  more careful
accounting. SRC accurately  captures  the
complexity-driven NVA costs that standard
costs  fai l  to consider.

Consider a manufacturing line producing
1,000 yellow pencils per day
In a bid to draw new consumers, manage-
ment decides to diversif y and produce 90
percent yel low penci ls  and 10 percent blue
penci ls. To do this, the l ine must stop pro-
duct ion  to  change  over  between  colors .
Schedul ing  is  now more  impor tant , and
raw materials and finished goods inventories
need to be coordinated.

Since the equipment has to be cleaned
and recalibrated with every change, down-
time occurs, and material scrap is produced
each t ime a machine stops and starts  pro-
duction. Overal l, the downtime associated
with color complexity reduces capacity to
900 penci ls  per day.

Standard costing would spread the lost-
t ime  NVA cos t s  a c ros s  a l l  produc t s  by
volume, whereas the SRC approach would
accurately assign the source of  complexity
— blue penci ls  — greater NVA costs.

Why SRC?
WP&C co- founder Andre i Peruma l
theor i zed  the  square  root  re l at ionsh ip
between volume and complexity costs after
a series of  plant simulations. These models
isolated the impact of  indiv idual variables,
revealing that certain complexity costs (such
as product setup times) demand variability,

and inventory holding costs varied propor-
tionally to the square root of  volume.

In a manufacturing env ironment using
opt ima l  produc t ion  schedul ing  for  two
items that  are  the same (i .e. , same setup
time, run rate, y ield, etc.), average working
inventory levels  were proportional  to the
square  root  of  each product’s  volume. If
Product A had four t imes the demand of
Product B, then Product A had two t imes
the average  cycle stock inventory.

For complexity costs, volume is the dom-
inant  dr iver  of  cost  dif ferences  between
products  — or customers, regions, and so
on. By accurately modeling these relat ion-
ships, SRC can quick ly  and signif icantly
improve the  accuracy of  cost ing exhibits .
However, the true value of  SRC comes from
the insights it gives using the methodology’s
outputs, which al low companies to under-
stand the  actual  dr ivers  of  product, SKU,
and customer profitabi l it y.

SRC provides valuable information about
the  cos t  of  de l iver ing  new  SKUs  to  the
market and can also prov ide insights into
how a company can deliver the complexity
required to meet customer demands in a
more effect ive and profitable way.

The  fol low ing  example  demonstrates
how WP&C has helped various companies
use SRC to inform strategic decisions and
transform their  businesses.

Situation
Say you have two products,A and B. Product
A is  one unit  in volume, and Product B is
49 units  in volume. You identified $100 in
complexity-driven costs  to al locate.
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EXHIBIT 1 Exercise

PRODUCT
A

PRODUCT
B

PRODUCT
A

PRODUCT
B

PRODUCT
A

PRODUCT
B

BY VOLUME BY SQRT OF VOLUME EQUAL BY PRODUCT

Total Cost
($)

$2.00 $98.00 $12.50 $87.50 $50.00 $50.00

Volume 1 49 1 49 1 49

Unit Cost
($/unit)

$2.00 $2.00 $12.50 $1.79 $50.00 $1.02
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Application
Allocate the $100 in costs across the two
products using each of  the three methods
(by volume, by square root of  volume, and
equal  by product) to complete the table in
Exhibit  1.

Square root of volume step-by-step
calculation:
1. Calculate the square root of each

product’s  volume (Product A: volume
1, square root = 1; Product B: volume
49, square root = 7).

2.  Second, sum the total  of  the square
roots (sum of  square roots = Product
A square root + Product B square root
= 1 + 7 = 8).

3.  Div ide each indiv idua l  square root by
the sum of  al l  of  the square roots to
determine the “burden” percentage
(Product A: 1/8 = 12.5 percent; Prod-
uct B: 7/8 = 87.5 percent).

4.  Mult iply the “burden” percentage by
the total  complexity costs  (Product A
= 12.5 percent × $100 = $12.50; Prod-
uct B = 87.5 percent × $100 = $87.50).

5.  Div ide total  cost  al located to each
product by its  actual  volume (Product
A = $12.50/1 = $12.50 per u nit; Prod-
uct B = $87.50/49 = $1.79 per unit).

Case 1: Diagnosing product profitability
to inform new product development
A $5 bi l l ion HVAC manufacturer (HVAC
Co)  had  ma int a ined  prof i t abi l i t y  over
recent  years  as  it s  por t fol io  of  products

cont inued  to  g row. With  pending  tech-
nology  and regulator y  changes, manag-
ment  expec ted  the  number  of  SKUs  to
tr iple  whi le  volumes grew at  a  s lower rate.
This  grow th would result  in  higher  pro-
duct ion and sa les  costs  to  suppor t  a  more
var i ab le  por t fo l io  and  impac t  ex i s t ing
sca le . HVAC Co  needed  to  unders t and
how this  added complexit y  would impact
the  business  and how to  best  manage  it
mov ing forward.

WP&C used SRC to analyze the impact
of  complex i t y  in  HVAC Co’s  f u rnace
offerings. Two furnaces, Model A and Model
B, were identical  apart  from the location
of  the f low port. Model  A’s  port  was on top
of  the  unit  to  comply  with  construct ion
standards in the Midwest, while Model B’s
port was on the bottom of the unit to support
the Southeast market. Model A sold 13 times
the volume of  Model B.

HVAC Co assumed the costs to sell  these
nearly identical products would be similar,
but our SRC analysis revealed the real costs
associated with bringing the slower-selling
Model  B to market (e.g., manufacturing,
selling, distribution, marketing, other over-
head, e tc . )  was  $912, compared  to  on ly
$550 for Model A.

At this true cost, Model B was losing money,
but HVAC Co had to keep offering that format
to serve its Southeastern market. A solution
was needed to deliver the added complexity
of  Model B in a more efficient way.

With an understanding of  HVAC Co’s
operations and customers, we recommended
the development of  a  dual-port  product.
Reengineering a furnace to have both a top
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EXHIBIT 2 Economics of Proposed Dual-port Product

CURRENT SALES PROSPECTIVE DUAL PORT
SALES

Model A Model B Dual Port
($5)

Dual Port
($10)

Annual Volume 105,000 7,800 112,800 112,800

Average Sales Price $750 $842 $756 $756

Cost/Unit $550 $912 $555 $560
OP/Unit $200 ($70) $201 $196
Total Profit $20,454,000 $22,672,800 $22,108,800
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and bottom port location would reduce the
number of  furnace SKUs by half, driv ing
down inventory costs, reducing changeovers,
and lowering supply chain costs.

Analysis  showed that  i f  the less  costly
Model A could be reengineered as a  dual-
port  product for an addit ional  unit  cost  of
$25 or less  (the difference between Model
A’s unit cost of $550 and the weighted average
unit cost of  Models A and B, $575), it would
be profitable to transit ion to the dual-port
design (Exhibit  2).

Model  A and Model  B’s  sa le s  volumes
would combine and represent the sales  of
a new dual-port  product. The unit  cost  to
bring this  dual  product to market  would
be Model A’s  current unit  cost  ($550) plus
the cost  to add the addit ional  port. Based
on engineering estimates, the change would

only cost  an addit ional  $5 to $10 to make
and would result  in profits  increasing by
$1.7 mil l ion to $2.2 mil l ion (Exhibit  3).

Case 2: Understanding customer
profitability to improve economic profit
An international consumer packaged goods
contract manufacturer (Consumer Co) was
having difficulty balancing the demands of
its three largest customers. These customers
were  pressuring Consumer Co to  reduce
minimum order quantities and order frozen
zones (e.g., periods where no changes can
be made to work orders), decrease prices,
increase SKU variety, and hold more inven-
tory for longer periods of  t ime.

Management needed to understand the
impact of  these demands on the business
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EXHIBIT 3 Additional Cost/Unit Impact on Profit

ADDITIONAL 
COST/UNIT

POTENTIAL 
PROFIT

INCREASE
$5 $2.2M
$10 $1.7M
$15 $1.1M
$20 $0.5M
$25 $0.1M

$3.0M

$2.4M

$0.6M

$6.3M

$5.9M

$0.4M $0.2M

$1.8M

$-1.6M

NOPAT Cost of
Capital

Economic
Profit

NOPAT Cost of
Capital

Economic
Profit

NOPAT

Cost of
Capital

CUSTOMER A CUSTOMER B CUSTOMER C

EXHIBIT 4 Economic Profit by Customer Type

NOPAT = net operat ing prof i t  after taxes
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while finding a way to profitably nav igate
them. Finance, supply chain, and operations
worked together to identif y and quantif y
the  g row th  in  NVA ac t iv i t i e s  ba sed  on
impacts of  the increased customer demands.
In doing so, it  was discovered that:
•   reduced order quantit ies  and a smaller

frozen zone mandated the need for
growth in the sales  team;

•   increased SKU variety faci l itated the
need to hold greater amounts of  mate-
rials  and ingredients in reserve, dri-
v ing up these costs; and

•   holding more customer inventory, and
for longer, required the leasing of
addit ional  warehouse space.
Prev iously, these costs  would have been

spread evenly  across  a l l  products, but  by
ident i f y ing  them as  complex it y  costs  i t
was  now poss ible  to  assoc iate  the  costs
with a specific customer. WP&C leveraged
SRC  and  c a l cu l a t ed  t he  complex i t y -
adjusted economic profit  for al l  three cus-
tomers — taking the identified complexity
costs  and real locat ing based on both the
manufacturing volume of  the  respect ive
products  and purchase  volumes  of  each
customer. This  immediate ly  helped  the
company understand how each customer’s

par t icular  demands  and behav iors  were
impact ing profits .

When factoring in the assets used to gen-
erate  this  revenue and the  high levels  of
finished goods and work-in-progress inven-
tory required by Customer C’s current con-
tract, an extreme picture emerged. Customer
C was destroying economic profit, genera-
t ing a loss of  $1.6 mil l ion (Exhibit  4).

Consumer Co used this insight to inform
the structure of  new contracts  with cus-
tomers. They renegotiated pricing and terms
to better balance customer demands with
plant capacity.

The manufacturer also bui lt  new con-
s ignment  inventor y  a r rangements  w ith
some clients to ensure they were not bearing
the  burden of  inventor y  carr y ing  costs ,
which drove down Consumer Co’s inventory
complex it y  cos t s . These  changes  drove
improvements in profitability and customer
serv ice while creat ing better f lexibi l it y to
manage future SKU growth.

Case 3: Assessing country profitability to
shape international strategy
A multibillion-dollar international cosme-
tics company (Cosmo Co) had been pur-
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EXHIBIT 5 Operating Margin by Country

Metric Country A Country B Country C Country D Country E
Revenue ($M) $100 $220 $440 $950 $1,000
Operat ing Prof i t
($M)

$4 $18 $48 $200 $413

SKUs 374 467 471 478 209
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suing international growth by adding new
products to its internat ional por t fol ios .
While innovation was only initiated by large
strategic markets, once a product was intro-
duced, any small market could include the
SKU in its specific portfolio.

This “every thing avai lable everywhere”
approach to the countr y portfolio meant
that smal ler markets could of fer a huge
var ie t y of products w ith the bel ief that
product development contained most of
the cost of bringing a product to market,
and therefore, offering addit ional SKUs in
new markets carried no extra costs. Through
examination, the WP&C team found that
hidden costs such as marketing and inven-
tor y management significantly impacted
profitability as regional portfolios continued
to grow. It  was identified that  these hidden
costs  had prev iously  been spread across
not only products, but also across markets,
with lower margin markets being subsidized
by higher margin markets. Through SRC
costing, these costs were applied more sig-
nif icant ly  and appropriately  to  the  low-
volume products and markets.

SRC  i l luminated  the  f ac t  that  l a rger
markets with fewer products were able to
build revenue density and scale while small
markets bore higher costs to support larger
portfolios.

In  count r i e s  l i ke  Rus s i a  where  t he
physical  size of  the country is  vast  and dif-
ficult  to nav igate, each addit ional  product
caused distr ibut ion costs  to  grow. Thus,
smal l-volume products  were  dif f icult  to
deliver to market. Retai l  prices also varied
between regions and were  subject  to  ex-
change rates, which fur ther exposed how
different markets required different product
offerings and strategies.

By using SRC to understand cost drivers
and their impact on profitability, the WP&C
team was  able  to  pinpoint  variables  that
predicted success for geographic and port-

folio expansion. The identif ied variables
included pricing power, market size, and
portfol io  eff iciency. These variables  and
others were loaded into a mult ivariate re-
gression model, which enabled Cosmo Co
to the see the impact of  several  variables
modified simultaneously. Using the mul-
t ivariate regression, it  was i l lustrated that
pricing power, market size, and portfolio
efficiency significantly drove total  profit
and operating margin. When revenue density
(revenue/SKU) was higher, markets  were
able  to  leverage  sca le  and grow revenue
faster than complexity.

In other words, those markets with more
targeted portfolios (rather than the one-
size-f its-a l l  approach)  were  able  to  gain
share with fewer SKUs, thus reducing cost
and increasing margin (Exhibit  5).

Armed with this information, the WP&C
team helped Cosmo Co build targeted prod-
uct-market strategies by creat ing countr y
level playbooks highlighting opportunities
for SKU rationalization, investment, pricing,
and serv ice changes.

Conclusion
As the world continues to evolve and busi-
nesses compete in new, unpredictable ways,
companie s  that  a re  be s t  pos i t ioned  to
succeed are those that  are best  informed.
Managing a business with inaccurate cost
and profit  numbers wil l  lead to  poor deci-
sion-making, a false understanding of  how
to grow the bottom line, and a bloated port-
folio fi l led with redundancies.

By using SRC, companies can gain a true
understanding of  how different SKUs and
customer segments drive profitability. They
can also build better strategies around busi-
ness problems such as product mix, inno-
vat ion , and  internat iona l  expans ion  —
enabl ing  them to  bet ter  compete  in  our
complex world. n
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