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I
n a landmark article in this journal,
noted accounting expert H. Thomas
Johnson declared that “to become
lean” organizat ions  must  “shed
account ing .” Johnson  contrasted

two models of  management control, man-
agement  by  results  (MBR) and manage-
ment  by  means  (MBM). 1 MBR is  a
Newtonian or mechanical model of  exter-
nal control, focused almost exclusively on
financial  results . 2 MBM is  a  biological ly
inspired, cybernetic model of  internal or
sel f -control , focused  on  the  means  by
which financial results are achieved. John-
son seems hesitant to explain how exactly
MBM might be operationalized. Lean orga-
nizations such as Toyota or the Danish firm
Scania, he says, simply do not permit exter-
nal accounting controls inside their facto-
r ies ;  what  i s  required  i s  a  new way  of

th ink ing . Whi le  I  genera l ly  agree  w ith
Johnson, MBM requires more than think-
ing . As  we  w i l l  see , even  the  th ink ing
required is not necessarily free; it is regu-
lated — by the scientific method. Like most
advanced control systems, MBM requires
engineering.
In accounting, we automatical ly  think

of  control  in  terms  of  budgets , interna l
aud i t s , and  compl i ance . Accord ing  to
Johnson, however, the so-cal led internal
audits of  management accounting constitute
a primary example of  MBR’s  mechanical
or external  control. To understand how to
eng ineer  a  s ys tem  of  s e l f - cont rol , we
obv iously  need a  new way to  look at  the
control  problem that does not take audits
for granted. In their  ar t icle, “Who Needs
Budgets?” for the Har vard Business Review ,
Jeremy Hope and Robin Fraser suggest that

DON’T SHED
ACCOUNTING,
REENGINEER IT —

WITH STRATEGY
MANAGEMENT AND

A3 THINKING
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we think instead of  contracts. Management
accounting is  characterized, they say, by a
se t  of  f ixed  per formance  contrac t s , the
result  of  the tradit ional  annual  budgeting
process. These are contracts offered to man-
agers on a take-it-or-leave-it  basis  that  t ie
personal compensation to compliance with
a set  of  f inancial  targets. Financial  targets
are set  with “a l itt le  back and forth” at  the
top of  the organizat ion and remain fixed
for the fiscal year. In contrast, MBM is char-
acterized by a set  of  relat ive improvement
contracts. Relative improvement contracts
task managers with process improvements
as wel l  as  f inancial  results; improvements
are  related  in  a  cause-and-ef fec t  way  to
f inanc ia l  outcomes , and  compensat ion
depends on progress, as measured by process
improvements as  wel l  as  outcomes. A key
feature  of  re l at ive  improvement  i s  that
control  is  not exercised external ly in per-
formance rev iews or audits  but internal ly
in the course  of  dai ly  work by managers
themselves. Managers are trusted to exercise
self-control  (see the sidebar entitled “Why
Shed Accounting?”). 3

In this article, I will explain how to oper-
ationalize or engineer cybernetic manage-
ment control  using a relat ive improvement
contract known as the A3, which is the core
document in a strategy management system.
Strategy management is  the applicat ion of
the Deming cycle of  plan, do, check, and
adjust (PDCA) to strategic planning, deploy-

ment, and execution (see Exhibit  1). First
developed in Japan in the 1950s, strategy
management is  a  system for ar t iculat ing,
deploying, and enforcing relative improve-
ment contracts companywide. It easily meets
standard engineering criteria for cybernetic
cont rol . S t r ateg y  management  gathers ,
processes, and transmits all the information
of  t radit iona l  management  account ing ,
including its  annual  budgeting process. It
performs the work of  feedback and control
normally done by performance reviews and
interna l  aud i t s . It  a l so  encourage s  the
thinking — sometimes referred to as  A3
thinking — that Johnson demands. Exhibit
2 presents the major differences between
MBR and MBM.4 After a  short  discussion
of  the A3 process, this  ar t icle  explores the
nature of  the new management contract,
communication, feedback, and management
control.

Strategy management and the relative
improvement contract
In contrast to the fixed performance contract
of  MBR, the relative improvement contract
of  MBM is  not  a  set  of  marching orders
offered on a take-it-or-leave-it  basis; it  is
negotiable. During negotiations, many prac-
t it ioners of  strategy management uti l ize a
contrac t  template  known as  an  A3. (A3
refers  to  the  s ize  of  paper  on  which  the
contract is printed.) The template explicitly
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Local decision makers integrate 
balanced scorecards of target 

conditions of results and means 
into lean processes and agile 

projects; the expectation is not 
to “do or die” but to design or 

improve processes to increase 
customer satisfaction and 

competitiveness.

Local decision makers self-
enforce their A3 contracts by 

monitoring lean processes and 
agile projects continuously and 

by meeting frequently to 
discuss deviations from the 

target condition results 
and means.

Based on evidence, local 
decision makers make 
adjustments (−/+) and escalate 
problems that require 
intervention; leaders quickly 
bring resources and expertise to 
bear on more complex problems 
with company-wide impact.

START HERE Leaders select 
and communicate financial 
expectations and the means of 
improvement to all managers of 
lean processes and agile 
projects, who then confirm by 
signing relative improvement 
contracts known as A3s. 

relative 
improvement 

contractA3

EXHIBIT 1 Strategy Management: A Framework for MBM
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incorporates the scientific  process that  is
used  to  encourage  PDCA think ing  (see
Exhibit  3). 5

The  A3  i s  a  l icense  not  on ly  to  th ink 
but  to experiment. Because strategy man-
agement  is  expl icit ly  based on PDCA, it
treats results and means not as commands ,
as in the case of  MBR, but rather as hypothe-
ses to be tested empirical ly through exper-
imentation. Failed hypotheses are not cause
for disincentive, discipl ine, or  dismissal ,
but  are  instead treated as  oppor tunit ies
for organizat ional  learning. In Exhibit  3,
we see how the plan phase of  PDCA is doc-
umented  in  Sec t ions  1–4. In  Sec t ion  1 ,
problems are  f irst  factored in a  problem
condition statement, so that managers may

pract ical ly  contribute to problem-solv ing
within their  respect ive  spans of  control.
In Section 2, the target condition statement
or  future  s t ate  i s  descr ibed  in  terms  of
process  improvements  and f inancial  out-
comes . S ec t ion  3 , the  ana lys i s  s ec t ion ,
invest igates  root  causes  around the  gap
between problem condition and target con-
dit ion. The proposed act ions or  counter-
measures  are  outl ined in Sect ion 4 at  the
top of  the next  column. In Sect ion 5, the
do phase of  PDCA is  outlined with a Gantt
or milestone chart. The check and adjust
phases in Section 6 refer to the continuous
monitor ing  of  improvement s  and  sub-
sequent  adjustments  to  the  ac t ion plan.
Inscr ibed  convenient ly  on  one  piece  of
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Mechanical control or post hoc 
compliance via quarterly reports and 
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quarterly mee!ngs and visual control, 
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EXHIBIT 2 An Engineering Perspective on MBR and MBM
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paper, here is  a  record of  the thinking that
Johnson cal ls  for.
While MBM and the A3 require thinking,

an MBM control  system must be designed,
engineered, and instal led to regulate that
thinking. In its essence, cybernetic control
s ys tems  a re  a l l  about  the  immediate
detection and correction — in other words,
the automatic regulation — of error. Norbert
Weiner describes three criteria for a cyber-
netic system: communication, feedback, and
automatic or self-control.6 Applied to man-
agement control, these three criteria  can
be described as fol lows:
•   Communication consists  of  messaging
— to al l  decision-makers — of  a  target
condit ion or strategic posit ion to be
achieved (or maintained homeostat i-
cal ly).
•   Feedback consists  of  information pro-
v ided to decision-makers about per-
formance dev iat ions from the target
condit ion or strategic posit ion.
•   Automatic  control consists  of  adjust-
ments made by decision-makers, trig-
gered by feedback, to bring the
management system closer to the tar-
get  condit ion or strategic posit ion.
The  PDCA c yc le  ( and  the  s c i ent i f i c

process  itsel f )  is  an  obv ious  example  of
c yberne t ic  regu lat ion . The  pr ac t i ce  of

strategy management gives us a rich pattern
for  engineering new, cybernet ic  systems
for management control, systems comprised
of  re l at ive  improvement  cont rac t s  that
empower managers to think as wel l  as  do.
Please refer again to Exhibits  1 and 3. In
the sect ions  that  fol low, we explore  how
st rateg y  management  sat i s f ie s  Weiner’s
criteria of  communication, feedback, and
automatic control.

Communication
The first  criterion of  cybernetic control  is
communication. In normally decentralized
(i.e., divisionalized) organizations like GM,
it  may have been enough to tel l  the people
what to do (through the budgeting process)
and then to hold them accountable (through
performance rev iews and internal  audits).
In the radically decentralized organization
of  today, leaders must communicate what
to think about as well — and trust managers
to regulate themselves. There are two dis-
t inctive features of  communication in the
system of  strategy management: systematic
or companywide deployment and a balanced
scorecard of  results  and means. Through
companywide  deployment, a l l  decis ion-
makers are al igned in solv ing the organi-
zat ion’s  strategic problems.
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1) PLAN: PROBLEM CONDITION

2) PLAN: TARGET CONDITION

3) PLAN: ANALYSIS

Experiments designed
to reach the target condition

by using data to test the 
effectiveness of the 

reliable means to achieve 
expected results

Experiments conducted 
close to the customer under 
the controlled conditions of 

standardized processes, 
visual work instructions, 

and fail-safe devices 

4) PLAN: COUNTERMEASURES

5) DO: IMPLEMENTATION PLAN

6) CHECK / ADJUST

Problems factored into 
discrete, relatable 
stories and deployable 
computations

Future state described as a 
set of results/means 
conditions—a balanced 
scorecard of financial and 
nonfinancial targets

Data gathering and 
analytics; using data to 
determine root causes of 
the problem condition

1. ……….
2. ……….
3. ……….
4. ……….

Results self-checked: 
tracked, validated, and 

standardized at the front 
line; high potential 

improvements deployed 
laterally to other areas of the 

organization 

EXHIBIT 3 Toyota’s A3: The New Relative Improvement Contract
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The f irst  feature  of  communicat ion is
the systematic or companywide deployment
of  results  and means to middle managers
and superv isors, as  wel l  as  to  div isional
and other senior leaders. In Exhibit  4, we
see a ful ly ar t iculated deployment tree for
a medium-size energy company in the Euro-
zone. Deployment has progressed from Tier
1, the organizat ion, through its  div isions
at Tier 2, to value streams and major projects
at Tier 3, and finally to processes, operations,
and indiv idual  tasks  at  Tiers  4  and 5. At

each t ier of  management control, we see an
A3 document that represents a formal agree-
ment  between managers  at  each node of
this  radical ly decentralized information-
processing structure. In this  case, roughly
50 A3s were drafted, including A3s for sup-
por t ing operat ions  and specia l  projects .
A3s were then connected to specific quality
and cost improvements in processes at Tier
4 and operations at  Tier 5.13

The second feature of  communicat ion
is the so-called balanced scorecard of  results
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WHY SHED ACCOUNTING?

Why are we talking about the need for such drastic changes in management accounting?

To put it succinctly, MBR does not support what Hope and Fraser refer to as radical
decentralization. In any decentralized organization, “responsibility for strategic thinking
and decis ion making” has been shifted “from the center  to people c loser  to the

customer.”7 Decentralization is good because it increases the speed of organizational

decision-making — much the same way that parallel processing increases the speed

of modern computers — by 35 percent or more.8 But when does decentral ization

become radical? Radical compared to what? What is normal decentralization? And
why is radical decentralization such a problem that we cannot deal with it by resorting

to normal accounting systems?

Modern business was first decentralized in about 1919, when General Motors (GM)

was reorganized into the familiar divisions of Chevrolet, Buick, and Cadillac, among

others. Strategic thinking and decision-making was shifted from the chief executive’s

purview to divisional presidents.9 By the 1970s, GM’s divisionalized structure had

become a global norm.10 Thus, we will  use GM — prior to its bankruptcy in 2009 — as

the benchmark for normal decentralization. To build on our computer analogy, in its

degree of decentralization, GM was comparable to an off-the-shelf laptop computer

today, which has roughly four to eight information processing cores. In organizations

such as Toyota, responsibil ity for strategic thinking and decision-making has been

shifted as close as possible to the customer. At Toyota, machine operators on the shop

floor are empowered to pause or even stop production when problems arise. This is

radical decentralization in action. Toyota has hundreds of thousands of cores. It  is a

massively parallel supercomputer.

But speed comes at a price, and that price grows with the number of empowered

decision-makers. Just as parallel computer programming becomes progressively more

complicated as we multiply the number of cores, as we multiply the number of deci-

sion-makers, organizational leaders face similar “programming” problems — in other

words, problems of strategic thinking and decision-making. Such problems, known

collectively as the “agency problem,” arise because the natural human tendency is to

mind one’s own business. This leads managers to optimize their compensation rather

than the organization’s profits or share price.11 To deal with the agency problem of

normal decentralization, GM invented what eventually became MBR, including the

budgeting process, internal audits, and the annual performance review.12 For a while,

MBR quite successfully addressed the agency problem, allowing GM and its imitators

to  dominate  the  g lobe. The number  of  empowered dec is ion-makers  in  rad ica l ly

decentralized lean and agile organizations has grown exponentially as a function of

the number of management tiers engaged in strategy management and the average

staffing ratio. The problem of agency and the need for new forms of control were

certain to reassert themselves.
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Tiers 1 and 2 
represent normal 
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typically found in 
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beyond tiers 1 
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radical 
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Handelsbanken.
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EXHIBIT 4 Deployment Tree
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TIER LEADERSHIP LEVEL FREQUENCY MECHANISM

100% autonoma!on: human sense and response minimized but not eliminated 

100% automa!on: human sense and response eliminated

1 C-suite annually

2 Division monthly

3 Value stream/ daily
Department

4 Process/ hour by hour
Project

5 Production cell/ cycle by cycle
Subteam/ minute by minute
Team member task by task

real time

SENSE RESPONSE

Periodic reports 
+ 

assurance 
audits

Improvement 
kata

Daily reports,
visual cues, 

fail-safe devices

Automation,
autonomation

+
improvement

kata

EXHIBIT 5 Cycles and Mechanisms of Feedback and Control
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and  means . The  Ba lanced  Scorecard  of
Robert  Kaplan and David Norton is  in fact
the  result  of  an  encounter  w ith  strateg y
management, which they observed in the
late  1980s  at  Analog Dev ices. What  they
saw was  a  method that  ver y  consciously
combined the refined financial  target ing
derived from Peter Drucker’s  management
by objectives (MBO) and the equally refined
targeting of  process improvement derived
f rom tota l  qua l it y  management  (TQM).
Taken together, MBO and TQM gave rise
to the  four  focal  areas  of  their  Balanced
Scorecard, which include customer, process,
growth (of  people and technology), and,
of  course, finance. Each A3 in a deployment
of  strategy management contains this infor-
mation. In effect, each manager in the system
has  a  ba lanced  scorecard  of  resu lt s  and
means. In each A3, a  balanced scorecard
expresses the strategic intent of  the orga-
nizat ion in  increasing ly  strat i f ied terms
that are under the span of  control  of  their
respective process owners.14

Feedback
The second criterion of  cybernetic control
is feedback, or information about deviations
from the targets for either results  or means
( s ee  the  s idebar  ent i t l ed  “Resu l t s  S t i l l
Mat ter” ) . In  a  c yberne t ic  management
control  system, al l  decision-makers must
be informed by feedback. Strategy man-
agement prov ides mechanisms to process
internal and external feedback by using the
very same channels of communication estab-
lished to deploy targets for both results and
means (see Exhibit  4). These channels  are
used as a  system for escalat ing dev iat ions,
defects, gaps, and other problems that cannot
be solved readily within a manager’s  span
of  control. Within the system of  strategy
management, feedback has two dist inctive
features: the frequency of  feedback cycles
and the confirmation of  messages through
a process known as catchbal l. 15

The first feature of  strategy management’s
feedback system is the remarkable frequency
of  feedback cycles. In mechanical manage-
ment  cont rol  s ys tems , such  a s  MBR,
managers must often wait for feedback until
the annual performance review. In contrast,
at  each t ier in the radical ly decentralized
organizat ion, in a process known as leader

standard work, managers  physical ly  v isit
t he  workpl ace  to  g ive  fe edback  on  the
processes  under  their  respect ive  spans  of
control  ( see  Exhibit  5) . At  Tier  1 , chief
execut ive s  of  ver y  l a rge  organ izat ions ,
such  a s  Toyot a , may  v i s i t  e ach  of  the i r
faci l it ies  once a  year. 17At Tier 2, v ice pres-
ident s  v i s i t  more  f requent l y,  p e rhaps
monthly. At  Tier  3, value stream managers
and ag i le  team leaders  are  scheduled  to
v isit  the  product ion area  week ly  or  even
dai ly. At  Tier  4, process  owners  who have
mult iple  operat ions  under  their  control
may revisit  the work daily. At Tier 5, super-
v isors  rev isit  the  work ever y  hour or  so.
Also relevant  at  Tier  5, the  f inal  level  of
PDCA is  the adherence to and continuous
improvement of  standard work by frontline
workers on the one hand and the adherence
to  t he  pro j e c t  s chedu le  by  ag i l e  t e am
members  on  the  other  hand. Operators
and team members  natural ly  rev isit  their
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TRUST BUT VERIFY

In the world of public accounting, the

rise of the blockchain has elevated the

possibility that the financial or external

audit may soon be obsolete. In the radically

decentralized organization, the internal

audit may likewise be obsolete, at least

as a form of control. The internal audit

may nevertheless be useful as a form of

assurance.16

RESULTS STILL MATTER

Results stil l  matter for Toyota. Not only

are managers required to give account

when they fal l  short of their  f inancial

targets, they are also required to explain

when they overshoot. Any deviation from
targets  fo r  e i ther  resu l ts  o r  means ,

whether positive or negative, is considered

to be a defect. It stands to reason that,

under MBM, managers are twice as likely

to be held accountable as under MBR.

Ironically, this illustrates Johnson’s point

that MBM requires thinking to replace

external, mechanical control. Toyota is

equally interested in the “how,” or causal

mechanism of target achievement, and

the “what,” or the results themselves.

Otherwise, it would not be able to remem-

ber how such results had been achieved.
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work  w ith  the  complet ion  of  each  work
cycle. 18

The second feature  of  feedback is  the
confirmation of  messages concerning the
negotiation and review of  results and means.
Under MBR, targets  are communicated in
a top-down fashion with little or no feedback
from the recipients of  this  information. In
contrast , s t rateg y  management  requires
that al l  communications be two way. The
process of  communication is  a  method of
negotiation and dialogue commonly known
as catchball. Catchball follows a distinctive
pattern  that  requires  s igni f icant ly  more
give and take than tradit ional  budgeting.
The pattern is  known as the improvement
kata. Kata, a term drawn from Asian martial
arts, refers to a defensive or offensive pattern
of  response, of ten drawn from nature. In
the context  of  strategy management, the
pat tern  or  k ata ensures  messages  about
results  and their  means are sent, received,

and confirmed in a way that  puts organi-
zat iona l  l e a rn ing  ahead  of  shor t - term
financial  results. In Exhibit  6, the kata is
broken down into open-ended coaching
questions posed by managers to their direct
repor ts  at  each t ier  of  decision-making.
The kata is  used in both the plan phase of
PDCA, to negotiate relat ive improvement
contracts, and in the check phase, to inves-
t igate reasons why the means agreed upon
in initial negotiations have failed to produce
the expected results. 19

Smart contracts and
automatic/autonomatic control
The third criterion of  cybernetic control
is  automatic control, adjustment triggered
instantly by detect ing dev iat ions from the
target condition. Under the terms of  MBR’s
fixed performance contracts, the adjustment
process is  mechanical  and painful ly slow;
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*The catchball and review ques!ons that appear in this exhibit can be correlated to par!cular sec!ons of the A3. 
Please see Exhibit 3. 

EXHIBIT 6 The Improvement Kata of Leader Standard Work
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depending on the size and complexity of
an organizat ion, some processes may not
be audited more frequently than once every
five years (see the sidebar entit led “Trust
but  Veri f y”). Under  the  terms of  MBM’s
relative improvement contracts, each deci-
sion-maker has the responsibility to check
for or sense defects  as  they occur and the
authority, based upon scientific  ev idence,
to respond by adjusting the means without
further management intervention. In this
sense, control  becomes automatic or self-
control  (more accurately termed “autono-
matic” control  in this  instance — see the
sidebar entitled “Automatic vs. Autonomatic
Control”).
As demonstrated in Exhibit 5, there are

several  mechanisms involved in “autono-
matic” control. At Tiers 4 and 5, the most
granular levels of management control, visual
and audial cues, checklists, and fail-safe or
“mistake-proofing” devices are embedded
in processes and specific tasks and installed
directly on machines where failures are likely
to occur. Flashing lights and musical tunes
a ler t  operators  to  defec t s . Automat ic
detect ion can be coupled with automatic
responses to quarantine defects. Automatic
detection and correction of  abnormal con-
ditions can reduce the probability (even to
zero) of  defects occurring in the first place.
Visual cues and fail-safe routines can also
be installed in computer programs to help
project  managers, serv ice prov iders, and
administrators prevent and preclude defects
in knowledge work. When problems cannot
be resolved without assistance, production
is paused or stopped, and problems are esca-
lated tier-by-tier up the chain of  command
until  the resources and expertise required
to solve the problem can be organized. At
Tiers  1–4 , control  sys tems  become
increasingly less mechanical  or electrical
— less automated and more automatic —
but the improvement kata , which focuses
on science and learning and eliminates blame
from the process of  investigation, can always
be repeated.

Conclusion
In a quest for greater competitive advantage,
first  lean and now agile organizations have
adopted radical ly decentralized decision-
making structures. Radical decentralization

promises faster organizational learning by
effect ively putt ing frontline managers and
employees  in  charge and asking them to
think. But legions of  new decision-makers
c reate  new  agenc y  problems  — that  i s ,
opportunities for self-dealing by managers,
the agents of  the organization, and its share-
holders. As an effect ive system of  manage-
ment control, MBR — including the annual
budgeting process, the fixed performance
contract, and even the internal  audit  — is
essential ly obsolete. Not only are the com-
mand and the control of MBR slow to respec-
tively detect and process feedback, but they
severely l imit  the organizat ion’s  adaptive
responses. In place of  MBR, lean and agi le
organizations adopt cybernetic systems of
MBM. Those systems — at least those based
on strategy management — are designed
to guide  and suppor t  as  wel l  as  regulate
management self-control. MBM replaces
the machine of  MBR’s f ixed performance
contracts  with a l iv ing network of  relat ive
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AUTOMAT IC  VS.  AUTONOMAT IC 
CONTROL

A3s are “smart” contracts, not unl ike

the smart contracts of the blockchain,

which can be programmed to transfer

funds instantaneously when the block-

chain senses that contractual conditions

have been met. Strictly speaking, A3s

are not automated, because they are not

connected mechanically or electronically

to the organizational chain of command.

Instead, we say they are autonomated
or  “automated with  a  human touch.”

Autonomation is a work design philoso-

phy that embeds PDCA directly into man-

ufacturing and project management work-

flows by means of visual cues, checklists,

and electronic sensing devices and ser-

vomotors. When there is actionable feed-

back about a target condition, autonoma-

tion requires decision-makers to stop

and think. Technically speaking, automatic

control differs from autonomatic control

in that the former does not involve human

beings in the adjust cycle of PDCA. While

fu l l  automat ion of  check  and act  are

always an option, most lean companies

prefer to leave human beings in the PDCA

loop, unless the work is particularly dirty,

dangerous, or diff icult.20
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improvement contracts. In the A3, we find
a perfect  template for those contracts. The
companyw ide  deployment  proce s s  of
catchbal l  ensures  that  MBM’s communi-
cation — the negotiation and confirmation
— of balanced scorecards of financial targets
and  process  improvements  to  dec is ion-
makers is  clear. In improvement kata , we
find the means of  feedback and autonomatic
control — that is, automation with a human
touch. That touch is  the scientific  method,
PDCA, and a l icense to think inscribed on
every A3. So, while organizations may “shed
accounting” to become lean — or agi le  —
they  should  ser iously  consider  s t rateg y
management as  an alternative. It  prov ides
a blueprint  for  the control  system of  the
future, a  system of  cybernetic self-control
and careful ly  regulated, scientif ic  think-
ing.  n
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