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Complexit y  has  cost  and
opportunity. The techniques
to reduce complexity and its
associated costs  are  of ten
nontraditional or even coun-

ter intuit ive. Complexit y  management
beg ins  as  a  three-pronged st rateg y to
align process, organizational structure,
and accounting. This alignment is to cre-
ate and support what W. Edwards Deming
would call a “constancy of  purpose.” The
al ig nment  of  resources  and business
results  creates a precise focus on cus-
tomer satisfaction, speed, and account-
abi l it y  as  complex repor t ing , product
routings, accounting al locat ions, vari-
ances, overheads, and other  for ms of
complexity are reduced or eliminated.

The eight wastes of  lean are: t rans-
por tat ion, inventor y, movement, wait-
ing , over pro duc t ion, over pro cess ing ,
defects, and the waste of  human poten-
tial, knowledge, and talent. The wastes are
interconnected, with one often leading to
or  causing others . O ver pro duc t ion is
often called the mother of  all  wastes, but
overprocessing can often surpass other
forms of  waste. Over processing is  the
waste of  processing something too much

or having an unneeded process. One form
of  overprocessing is complexit y : com-
plexity of  processes, complexity of  orga-
nization and communication, complexity
of  repor t ing and measuring, and any-
thing else that is more complex than is
absolutely needed.

Of ten refer red to  as  a  cut-and-sew
operation, I assisted a large factor y pro-
ducing sewn leather and cloth products.
The factor y had over 4,000 employees
and sales over $400 mil lion. A projected
40 percent decline of profitability spurred
the fac tor y  to  reduce complexit y  and
improve quality, deliver y, and new prod-
uct introduction. This effor t led to a 35
percent profit improvement instead of the
projected decline.

When I first  v isited the factor y it  was
organized into funct ional and process
depar t ments. Funct ional  depar t ments
included maintenance, quality, program
m a n a g e m e nt , l o g i s t i c s , e n g i n e e r i n g ,
accounting, and human resources (see
Exhibit 1). The material  moved through
t h e  pro ce s s  d e p a r t m e nt s , s t a r t i n g  at
receiv ing and then going through lam-
ination (joining cloth or v inyl to foam),
cutting, kitting, and sewing before finally
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being shipped (see Exhibit  2). Manu-
factur ing lead t ime dock-to-dock was
in excess of  15.5 days and annual inven-
tor y tur nover  was  less  than 13. Eng i-
n e e r i n g  c h a n g e s  a n d  n e w  p ro du c t
i nt ro duc t ions  ( N PI )  c au s e d  m ate r i a l
obsolescence throughout the year. The
manufactur ing depar t ments  had met-
rics such as labor efficiency, scrap, and
over t ime. Overheads included salar ies
for  the funct ional  depar t ments, ut i l i-
t ies, faci lit y costs, spare par ts, indirect
labor, and other normal overheads. There
were 186 trai lers of  material  in the yard
(essentially 50,000 square feet of  “rolling
warehouse”) at $150 per month per trailer,
and 50,000 square feet of leased warehouse
space offsite were included in the over-
head costs.

Profit was projected to decline from 7
percent to just over 4 percent in the next
12 months. Customer expectat ions for
lead t ime reduction and product quality
were increasing sharply, and the com-
petit ion was aggressively reducing their
prices. Two troubling occurrences were
the loss of  a key customer to a less costly
pro ducer  a nd  new  pro duc t s  hav ing  a
lower margin than the products they were
replacing. In years past, the high rev-
enues and stable margin from this oper-

ation had been a steady source of  free
cash flow and profit for the company, so
the projected decline caused great alarm
and calls for action.

T h e  p ro du c t s  a n d  m a nu f a c t u r i n g
processes were not very complex by them-
selves, but the combination of  the num-
b e r  of  p a r t s , p ro du c t s , p ro c e s s e s ,
scheduling, and the constant NPI cre-
ated a very complex and dynamic system.
This included close to a 350,000-square-
foot area of  manufacturing space, over
3,000 f inal  products shipping just-in-
time to a dozen different customers loca-
t ions, more than 10,000 purchased and
internal par t numbers, 4,000 employees
on a two-shift operation six days a week,
and 2,200 machines (1,800 of  those being
sew ing machines). Balancing the enter-
prise resource planning (ERP), material
requirements planning (MRP), sched-
uling software, Warehouse Management
System, and reality with customer expec-
tat ions required 22 of  the smar test and
most dedicated employees working ever y
day to check, correct, manage, and expe-
d i t e  t h e  p ro c e s s . T h e s e  h e ro e s  w e re
required in a system that was on the edge,
or past the edge, of  its  capabilit y.

Customer expectations and corporate
demands increased, but the capabilit y
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EXHIBIT 1 Organizational Structure Aligned by Department or Function (BEFORE)
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of  the processes to manage equipment,
inventor y, people, quality, and new prod-
uct introduction did not. The solut ion
was to work harder, and the staff  was
now working over 12 hours a day, almost
ever y day. Employee turnover, divorce,
and workplace  s t ress  were  increas ing
rapidly w ith no end or solution in sight.
Management had used Six Sigma, qual-
ity circles, incentive plans, bonuses, and
s e ve r a l  o t h e r  to o l s  a n d  s t r ate g i e s  to
improve process performance. Results
were achieved, but the rate of  improve-
ment was not equal to the rate of improve-
ment demanded by the customers and
corporat ion in cost, qualit y, and deliv-
er y. The point  of  diminishing returns
had  b e en  p as s e d , a nd  now  herc u le a n
e f fo r t s  p ro du c e d  o n l y  i n c re m e nt a l
improvements. The process was not capa-
ble of  producing results faster, cheaper,
or better.

The stage was set. Ever yone was ready
to try something, anything, and the senior
staff  had the leadership and management
skills to accomplish the change. The first
task was the organizational structure and
plant layout. The textbook example of
value stream management is to organize
by value stream and product families,
but this factory had almost all of  its prod-
ucts in the same family, and they were made
using the same processes. We chose to

organize around customers. Each of  the
four business units (BU) had a focus cus-
tomer, or group of  customers, and then
t he y  were  f u r t her  orga ni z e d  as  v a lue
streams inside the BU based on product
t y pe. BU1 had one customer and one
ship-to point. BU2 had one f inal  cus-
tomer and three ship-to points. BU3 was
a collection of  low-volume and unique
products. BU4 was the former lamina-
tion department, which supplied all of the
internal BUs, some sister facilit ies, and
ot her  customers . BU4 on ly  had t hree
machines and supplied several customers,
so they init ia l ly  could not  be  a l ig ned
w ith the other BUs until  the machines
were correctly sized. Changing the ty pe
and size of  the lamination equipment to
produce the correct mix of  products at
the required volume happened later when
it was time to replace and upgrade the exist-
ing equipment. The previous process vil-
lage  dep ar t ment s  l i ke  c ut t ing  had  1 5
machines, which were split  between BUs
1, 2, and 3 and were based on required
volumes and capabi l it ies . The k it t ing
depar tment was ent irely eliminated as
flow replaced the batch-and-queue sys-
tem. The sew ing department had almost
1 , 8 0 0  s e w i n g  m a ch i n e s  ( 1 4  d i f fe re nt
t y pes), which were easy to div ide and
move to the new BUs.
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EXHIBIT 2 Plant Layout Organized by Department (BEFORE)
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Most personnel from the functional
depar tments were brought into cross-
functional teams of  operations, program
management, quality, logist ics, mainte-
nance, and engineering. Some depar t-
ments, like finance, IT, and research and
d e ve l opm e nt , re m a i n e d  a s  s e p a r ate
departments and reported to the plant
director. Accounting remained as a depart-
ment but would change as we transitioned
from one large factor y to four factories
(profit centers) and some departments (cost
centers). Eventually, many of  the accoun-
tants and cost analysts would have crit-
ical  business management roles inside
the BUs (see Exhibit 3).

Concurrent w ith the organizat ional
changes were the physical changes to the
plant layout and offices (see Exhibit  4).
Fu n c t i o n a l  d e p a r t m e nt  of f i c e s  w e re
replaced by the BU team, in the BU area.
Production would run Monday through
Friday, and on Saturday a few machines
would be moved. Sunday would be tr y-
outs and qualificat ions in the new loca-
t ion, and on Monday the factor y would
b e  b a c k  i n  pro du c t i on . T h i s  w a s  t h e
schedule for 50 weeks: one year to get the
equipment in the proper places for the
BUs to have their people and equipment
i n  o n e  c o nt i g u ou s  l o c at i o n . A  s h i p -

p i n g / re c e i v i n g  t r u c k - h i g h  d o c k  w a s
added for BU1 so mater ial  could f low
without having to mix incoming and out-
going materials with all of  the other BUs.
Change had become the new normal, but
the biggest changes st i l l  had to occur as
we changed the manager’s mindset and
behaviors from “make par ts” to “make
mone y” and t he  s t af f ’s  mindset  f rom
“make reports” to “make improvements.”

Before the changes, the plant manager
and his team were working hard to solve
the biggest, most difficult problems. The
team did not have the capacit y or t ime
to  wor k  on  s m a l l  proble ms , s o  t ho s e
smaller issues were left to solve themselves
or become bigger problems. This was a
g reat  team of  hard workers  w ith high
intel l igence who had years  of  exper i-
ence. Without this team and its level  of
dedication, the system would have fallen
apar t years ago. Now we had four BUs,
w ith each able  to address  cross-func-
tional problems and to focus on a few cus-
t o m e r s  i n s t e a d  of  m a ny  d i f fe re nt
customers. With the problems now decou-
pled from the larger, more complex sys-
tem, the problems were simpler and faster
to solve. The reduct ion in complexit y
a l lowed employees  to  see  and under-
stand cause-and-effect relat ionships in
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EXHIBIT 3 Organizational Structure Aligned as Customer-Focused Cross-Functional Teams
(AFTER)
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hours or days that previously would have
taken weeks or months, and often these
p ro b l e m s  w e re  t o o  c o mp l e x  t o  e ve n
attempt a remedy.

With material and products now flow-
ing through their processes instead of
all of the processes, and now that they only
had to travel through their area instead
of  the  ent ire  fac i l i t y, inventor y  tur ns
increased from less than 13 to more than
25. Shorter distance to travel led to less
handling and less storage; less handling
and storage led to improved quality and
less obsolescence. The area previously
used to store, kit , and move mater ials
was now available to reduce the number
of trailers in the yard. Less trailers resulted
in improved inventor y turns and inven-
tor y  acc u r ac y  a nd  les s  ob s oles cence.
Problem solv ing and problem preven-
tion was happening at a rate approach-
ing 10 t imes that of  the old system.

Accounting began providing business
repor ts to the BU managers so that they
could manage their  business, not  just
manage production. First, we star ted to
give cost  and revenue repor ts  to each
BU manager. Revenue reporting was easy,
which could be found by the quantit y of
each part number shipped multiplied by
the price to the customer. Costs included
direct materials and spare parts, all of which
were straightforward because the BU had

almost no shared direct parts. Machines
were assigned to a BU, as were their costs.
B o t h  d i re c t  a n d  i n d i re c t  l a b o r  w a s
assigned to a BU so that the labor costs
were  att r ibuted, and managed, by the
BU. Indirect materials, such as oil, grease,
rags, and other maintenance, repair, and
operat ions (MRO) costs, required some
tracking mechanisms to ensure that they
were assigned to the correct BU. Sepa-
rate ut i l it y meters were instal led so that
when a BU used electr icit y, natural gas,
or other resources, it  could understand
and manage its costs. The goal in cost
repor t ing was to accurately identif y the
resources that BUs used and to see the
total  cost to produce the BUs’ product
lines w ithout the confusion of  al loca-
t ions, averages, or variances. The plant
director was responsible for a cost cen-
ter to account for costs that could not be
attr ibuted to indiv idual BUs.

The typical reports were a plant profit
and loss statement (P&L), a 13-month
rolling annual budget, and reports show-
ing the variance, by line item, of  budget
to actual. Cost analysts would generate
re p o r t s  t o  s h ow  w hy  a  v a r i a n c e  h a d
o ccur red and ac t ion plans  to  cor rec t
negat ive variances and sustain posit ive
variances. These react ive repor ts were
based on anecdotal ev idence and state-
ments gathered from managers one to
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EXHIBIT 4 Plant Layout Organized by Value Stream and Business Unit (AFTER)



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .     

three months af ter the events. No one
t r u ly  u nde rs to o d  w h at  t he  v a r i a nce s
meant, but luckily no one believed the
repor ts that the variances generated.

The financial reports for the plant to the
cor porat ion remained unchanged, but
how they were prepared was ver y differ-
ent. P&Ls, budgets, and financial reports
were prepared for each BU and cost cen-
ter, and the sum was rolled up to produce
them for the plant. Actual costs, not esti-
mates or percent allocations, were assigned
to the actual BU that used them. Man-
agers that had 15 to 30 years of  experience
managing to meet metrics like efficiency
and throughput were now challenged to
reduce total costs while meeting customer
expectations for quality and delivery. Deci-
sions on machine changeover, production
schedules, and overt ime that had been
driven by the impact of units per hour, scrap,
and earned hours now were balanced by
customer orders, quality, carr ying costs,
and avai lable area. Cost  analysts  were
assigned to BUs and were studying actual
costs  and pro cesses  in  order  to  ma ke
changes in real time to positively influence
the actual costs. Reactive reports were
now pro ac t ive  recommendat ions  and
actions based on firsthand observations
and real-time data.

BUs began saving money in ways that
the plant never had and in places that had
never been imagined, including the fol-
low ing:
• Area reduction to save BU rent

opened up several thousand square
feet for new business and led to a
reduction in external warehouse
and trai lers;

• Turning off  l ights and instal ling
motors that turned off  instead of
idling reduced electr icit y costs by
over 20 percent;

• Faster f low and dedicated cutters
reduced the total  number of
machines needed and al lowed for
the cancel lat ion of  three new
machine purchases;

• Direct headcount dropped 10 per-
cent as the BUs focused on highly
skil led, cross-functional employees;

• MRO costs dropped as BUs found
ways to repair machine par ts
instead of  replacing them;

• Labor hours were spent on preven-
t ive maintenance instead of  dow n-
time maintenance;

• Over t ime became the exception
instead of  the rule;

• Excess and obsolete inventor y was
now visible and reduced or avoided;
and

• Instead of  using potable water for
industr ial, sanitar y, or landscaping
purposes, gray water was used at a
fract ion of  the cost.
Dozens of  small  projects and experi-

ments  to opt imize equipment, layout,
path, and work were now possible because
the focus was on running for one customer’s
requirements and not the complexit y of
tr ying to satisfy ever y customer’s design,
q u a l i t y, a n d  d e l i ve r y  re q u i re m e nt s .
Improvement in the past had focused on
a few high-payoff  projects. Now the BUs,
v a lu e  s t re a m s , a n d  i n d i v i du a l s  w e re
focused on implementing thousands of
small  improvements. Ever yone in ever y
area or function improving ever y day is
real, continuous improvement.

Improvements in program manage-
ment and new product introduction were
c r i t ic a l  to  c u s tome r  s at i s f ac t ion  a nd
overal l  business success. A product that
does not start correctly usually has qual-
ity, cost, and deliver y problems through-
out its  l ife cycle. NPI had tradit ionally
been a source of  cost overruns and crises
both inter nal ly  and to the customers.
Improved communicat ion and the one-
customer focus of  the cross-functional
te a ms  a l lowe d  for  t he  l au nch  of  n e w
products on time, on budget, at rate, and
w ith fewer problems.

The team knew where they were, and
we created a v ision of  where we wanted
to be and what we wanted to be. They closed
the gap from where we were to where we
wanted to be w ith a ser ies of  learning
loops and experiments. Without know-
ing from exactly where the cost savings
would come or what steps we would need
to take to get from the current to future
state, no budget could be planned and no
retur n on invest ment  (ROI)  could b e
formulated. There was no ROI plan or bud-
get  for  this  t ransfor mat ion. We had a
vice president who understood lean and
a management team that could lead. We
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used the spending limit of  the plant man-
ager to make the first step, we learned what
worked and what did not, and we pro-
ce e de d  f rom  t he re . S av i ng s  a nd  e f f i -
ciencies from the first  steps gave us the
money we needed to take the next step.
We did not know where the savings would
com e  f rom , but  we  k n e w  t h e y  wou l d
come. T he  t r a ns for m at ion  w as  b as e d
largely on faith and the fact that ever y
other option had been tr ied. It  took 50
steps at $10,000 each, one per week, to
align the physical  f low and the organi-
zat ion. It  took a  second year  to move
from operating the BUs as production units
to  operat ing them as  businesses  w ith
financial  repor ts and metrics.

The complexity of  trying to coordinate
a dozen different departments was replaced
with four BUs. The complexity of managing
an inventor y with tens of  thousands of
part numbers in dozens of  places as it
moved through a batch-and-queue system
was replaced with four businesses man-
aging a few thousand part numbers. Each
had one location and flowed through the
system. Creating a budget for a factor y
with dozens of customers, each with vary-
ing demands, volume fluctuations, and
pricing schedules, became five budgets
rolled into one, and each of  those five
budgets was focused on the variables of
one customer. Allocations were almost
eliminated as actual costs were accounted
for by the business that accrued that cost,
sometimes even on a daily basis. Manag-
ing by variance to budget or variance to
standard was replaced with management
of  total actual cost.

Results af ter one year included:
• the elimination of  $1.3 mil lion in

excess and obsolete materials;
• a $300,000 reduction in customer

chargebacks;
• a 10 percent reduction in total

headcount lost through attr it ion
and not replaced (no layoffs);

• a $200,000 reduction in trai ler fees
and external warehouse space;

• 7,000 square feet of  area opened for
new business;

• the most successful launch of  a
major new product l ine in recent
memor y ; and

• new business from the customer
that had lef t  for a less costly sup-
plier.
We were now the least costly supplier

with the highest quality, but also the best
prof its . Prof it  had recovered and was
trending upward, but much more t ime,
effor t, and leadership were required to
make this the new norm and not slide back
to the way we had been comfortable with
for so many years.

Returns were achieved af ter just four
months, but we could not predict where
the cost reductions were occurring nor
how much we would save. The results
w e re  g o o d  n e w s  b u t  c au s e d  c o n c e r n
because we were not able to forecast and
budget the savings. Some savings were
one-t ime events, such as reductions in
exter nal  warehouse  costs , but  others ,
such as improvements in scrap and less
expedite charges, were difficult  to pre-
dict as we were uncertain if would see them
ever y month or not. It  took almost two
years to create a stable system that was
able to continuously improve at a pre-
dic t able  rate  and consistent ly  del iver
bottom-line results that could be pre-
dicted and planned. This was not a si l-
ver bullet solution; it  was hard work and
experimentation combined with detailed
processes and a culture of  self-discipline
to continuously improve.

It  was tempting to stop once the mar-
gin had improved back to the prev ious
7 percent  level . Instead, the dr ive con-
t inued and an 11 percent  marg in was
achieved. Many layers and types of  com-
plexit y  and over pro cess ing  had b een
e l i m i n at e d  a n d  re du c e d . B a r r i e r s  t o
communicat ion, teamwork, and focus
on the customer had also been removed.
Process, organizat ion, and repor ts were
aligned to provide the appropriate infor-
mat ion to the r ight  people at  the r ight
t ime so they could act  accordingly for
t h e  c u s t o m e r  a n d  t h e  c o mp a ny. T h e
combinat ion of  high revenues and high
margin made this  factor y the cash cow
of  the corporation. Best of  all, the meth-
ods created by the factor y were repeated
in other factories and ser ved as a model
for even greater successes at  other loca-
t ions. n
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