






found that a content-rich site not only attracts customers, but can also
significantly reduce transaction costs.

• Limited and generalized public content is published here. There is no
access security.

• Personalization may identify the user by name, role, geography,
language, preferences entered by the user, or by observing the user’s
search and browsing patterns, altering the presentation and content
appropriately.

• Transactions may be performed on the site, with public offerings that
require limited pricing and configuration, fulfillment, shipping, and
credit card payment (i.e., www.amazon.com).

• Company contact information including address, e-mail, phone, and fax
numbers may be published here. Some provide access to a customer
self-service knowledge base, whereas others offer e-mail or online 
chat with customer service representatives and online service parts
ordering.

• A secure link may be created from this site to an Extranet site for
partner access.

• Business Partners: Extranet—the domain of secure partner 
communications:
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• Content is secure and requires a login.
• The site is highly personalized, with specific content for each user,

including confidential documents, pricing, transaction history, order
information, inventory, delivery, and account status, design, engineering,
and configuration information.

• The site may automate complex transactions including quotations,
pricing and availability lookups, interactive product configuration, sales
orders, and returns.

• The site may enable sophisticated collaboration, communication,
advanced search capabilities, and participation in knowledge capture
and publication.

• Employees: Intranet—the domain of highly private and secure company
communications:
• Internal staff and highly privileged guests are allowed.
• All secure company knowledge, activity, and communications may be

delivered through this portal.

The architecture of the systems, storage, and security to provide such a 
multilayered environment may be highly complex; a conceptual overview of
its design is illustrated in Figure 8-15. Observe in this diagram that the Intranet
includes all private systems inside the primary firewall*, like a castle keep
guarded by its internal defenses.

The structured and unstructured data are tightly secured, while a replicated
set of less-sensitive data is often published outside the firewall onto the public
Internet web server. Arms-length replication of metadata into a separate
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> Access to customer service
> Link to Extranet Site

Figure 8-14. Comparison of Intranet, Extranet, and Internet portals

* A firewall is a software and/or hardware device that restricts access from the outside world.
There may be several layers of firewall security; in this narrative primary firewall describes the
innermost secure layer.



repository outside the firewall ensures that under no circumstances may an
intruder gain access to the internal data stores. This approach requires the
internal systems to update information to this secondary metadata storage on
a scheduled basis, or as documents are approved for publication.

Visitors to the Extranet site may be authorized to access the innermost
systems, and the data to support these secure activities may exist either inside
or outside the primary firewall. For example, a layer of metadata may be stored
on a web server outside the primary firewall to support external transaction
processing; these data then periodically update the enterprise applications
within the primary firewall. Alternately, an application gateway interface may
be provided on the Extranet site, communicating directly with the enterprise
applications that reside within the firewall with a Web-enabled application
user interface.

With so many secure enterprise systems, users are often overwhelmed with
passwords. System administrators require each password to be changed regu-
larly, while preventing the use of easy to remember passwords such as birth-
days and children’s names. As users collect a large number of passwords that
they cannot possibly remember, they tend to store them in unsecured loca-
tions such as files on their hard drive (containing the word “password” so they
can be easily found by an intruder), poorly hidden in drawers, and on laptops
and PDAs. This natural yet irresponsible practice jeopardizes the entire 
security system.
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One of the benefits of an enterprise portal is the potential for a consoli-
dated security layer that provides each user with a single password, called
Single Sign-On. Although this may be technically complex from a system
design and security maintenance point of view, it should be transparent to the
users. Once they are authenticated upon entering the portal environment,
access rights accompany the users throughout the portal session, regardless of
how many separate applications and interfaces they may access.

Most importantly, the underlying architecture of the portal should be com-
pletely transparent—once an individual logs on and identifies himself, the
environment should be personalized so the user is provided with a friendly
interface and access to three vital services: Communication and Collaboration,
Content Management, and Application Gateways.

Communication and Collaboration. A portal’s primary display area may
provide a friendly welcome screen, displaying messages, links, and communi-
cations from various sources, as illustrated in Figure 8-16, including:

• A viewing area for e-mail, calendars, and task lists
• A posting area for general notices, similar to a bulletin board
• Exception notifications generated by enterprise applications
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Figure 8-16. Enterprise portal—communication and collaboration interface



• Publication notifications of documents that are subscribed by the user
• Documents or transactions routed to the user by a workflow approval

system
• Various collaboration workgroup, content sharing, and discussion group

areas organized by task or project, with tasks and information requests
organized by due date and priority

• A page for the user to create and arrange information according to per-
sonal preferences and workflows

Content Management. The second important function of the portal is to
provide search services to locate unstructured data within the enterprise (Fig.
8-17). This search may also be extended to content outside the enterprise,
including search of partners’ secure sites with the appropriate security per-
missions automatically applied and public Internet search services such as
Google and Yahoo. Note that the output from enterprise applications (struc-
tured data) becomes unstructured data the moment a static report is saved to
permanent storage.
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Application Gateways. The third important function of the portal is to provide
unified access to the structured data of the enterprise, through user interfaces
to multiple applications and presented through various EIS and business intel-
ligence tools (Fig. 8-18). This allows the user to sign on to the portal once, and
then navigate through a variety of integrated and nonintegrated applications
and EIS pages without having to negotiate a jumble of screens and applica-
tion boundaries. In this regard a portal becomes a fluid menu system and
control panel for each user. Although a completely seamless and dynamic
interface may never be practical for many organizations, a well-designed portal
can help to automate and simplify many burdensome tasks.

An enterprise portal can be a friendly and empowering tool. With a portal
each user may cut through information anarchy, organizing disparate sources
of information into relevant knowledge to make better decisions and serve the
customer. Despite the relatively low cost and standardized tools available,
the construction of a comprehensive portal is not a simple task. A small or
medium-sized company with limited IT budget and staff should seek a 
reasonable balance of cost and benefit, prioritizing and simplifying access to
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key functions instead of attempting to deliver universal one-click interfaces to
all applications and reports. Nevertheless, these tools have reached a stage 
of maturity where, if a business can justify the investment, such information
technology scenarios are now not only possible but within practical reach.

Most importantly, to deliver optimal results from an enterprise portal,
information flows must align with value streams. An enterprise may attempt
to build elaborate interfaces, search engines, decision support systems, and
portals to disguise the structural flaws within their content management, trans-
actional systems, and business processes. Although these efforts may simplify
user navigation and eliminate some administrative waste, they only perpetu-
ate underlying structural wastes that should be continuously improved.
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Part Three

Managing Change with IT



Chapter 9

The Event-Driven 
Lean Enterprise

In business, excess information must be suppressed. Toyota suppresses it by
letting the products being produced carry the information.

Taiichi Ohno, Toyota Production System162

Material and information flow are two sides of the same coin. You must map
both of them.

Mike Rother and John Shook, Learning to See163

Lean Enterprise Systems: Using IT for Continuous Improvement, by Steve Bell
Copyright © 2006 by John Wiley & Sons, Inc.
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AUTOMATED DATA CAPTURE

The output of a production operation is only as good as the quality of the
inputs; likewise, an information system is only as good as the input it receives
from the outside world. Data capture describes the countless methods by
which this input may be obtained, and we begin with three important ques-
tions to ask about data capture in any manufacturing environment:



1. How much data should we capture?
2. How do we capture this data?
3. Why should we capture this data?

Let’s begin with the first question: How much data should we capture, partic-
ularly from the shop floor? Our answer: As little as necessary. If data does not
add value then capture is wasteful. As you will learn, however, the question of
data adding value may depend upon your perspective.

The dilemma of data capture is like the Heisenberg uncertainty principle
of high-energy physics, which states that one cannot measure both the veloc-
ity and location of a particle, because doing so affects the state of the particle
itself. Likewise, one cannot measure a process without affecting it.164 Data
capture not only consumes the time of shop floor staff, potentially reducing
throughput, but it may cause confusion.What we measure communicates what
is considered important, and by measuring useless or counterproductive activ-
ities we send the wrong signals; inappropriate measurements cause poor per-
formance and misdirected workers.

From the shop floor perspective, data is captured to control and improve
the process. From the financial and corporate governance perspective, the con-
cerns of shareholders and management, data is captured to measure and audit
the process to ensure that the company’s financial objectives are met and
resources are used wisely—another form of control.As an organization moves
toward Lean it expects to gain considerable performance benefits, but it must
learn to think differently about the nature of control. According to Brian
Maskell and Bruce Baggaley, authors of Practical Lean Accounting:

As we move to Lean Manufacturing the burden of data collection becomes
worse. If we make smaller batches we have more work orders, which leads to
more tracking, more labor reporting, more machine time reporting, and more
waste. Many organizations “perfume the pig” by automating these transactions,
but they are merely automating waste.

So a Lean company needs to manage and control Lean in a way other than by
creating paper or computer transactions every time material is moved or altered
during the production process. That is why we say that transactions are to Lean
Accounting as inventory is to Lean Manufacturing. Transactions are pure waste
and for the most part are in place to bring control into a manufacturing process
that is out of control.165

As Lean processes are simplified they become easier to control, and ideally
self-controlling. Pull signals regulate the release of materials; less WIP in the
plant means faster throughput and less need to count and track inventory.
Automated displays (andons) on machines visually signal problems, work-
center greaseboards and other visual tools provide instant feedback on takt
time, throughput, and other vital statistics to help keep the process flowing
smoothly. Mistake proofing (poka-yoke) is built into each task to ensure near-
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flawless performance, and to quickly identify and correct a problem when it
surfaces. Operators may be empowered to halt production if a serious problem
appears, launching an instant Kaizen Strike to assess and eliminate the root
cause. These and many other physical and visual controls may be built into
Lean Manufacturing processes, reducing the need for data capture for control
purposes.

Although Lean simplifies the processes, the number of distinct transaction
events can multiply exponentially, obstructing a Lean initiative. Data capture
in a discontinuous operation can be particularly challenging with variable
operations and routings. As a job shop moves toward smaller transfer batch
sizes, the volume of individual transactions moving through the shop floor
begins to grow. Orphaned parts belonging to large jobs spread across the entire
plant; escorting each unit through the plant with routing information, work
instructions, and job cost data capture forms would create a mountain of
paperwork. However, judicious placement of data capture and control points
is important in a discontinuous operation, because by their nature these
processes will never be in control to the degree of a repetitive environment.
Certainly a job shop can make layout and cellular improvements in many
areas, but these improvements may create a substantial increase in transac-
tions unless an earnest effort is made to eliminate them. Herein lies a warning
for job shops making a half-hearted effort at Lean improvement.

Why Collect Data?

Several reasons may be cited to explain why ill-advised data capture projects
are launched:

• Customer-mandated automation requests that are not accompanied by
internal process improvement efforts

• Naive assumptions of simplicity, accompanied by a lack of discipline
needed to identify exactly how the process will be automated

• Vague assumptions of costs and benefits
• Attempts to overcome the deficiencies of the core ERP system with ill-

conceived data capture activities, which may simply add yet another layer
of complexity and waste

• The assumption that with increased data collection, more informa-
tion will be available, which automatically makes for better decision-
making

• Envisioning automated data capture as a point solution, rather than
asking how it contributes to improvement of the overall value stream

Later in this chapter we will explore Radio Frequency Identification
(RFID), an emerging technology that will greatly expand the possibilities for
data capture, while at the same time inviting opportunities for misguided use,
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unleashing a deluge of data. Initially though, we’ll focus on bar coding, because
we can draw conclusions based on many years of practical experience.

The National Association of Manufacturers sponsored a study that yielded
very interesting results (shown in Fig. 9-01) by measuring the correlation of
bar code use with inventory turns.166

The survey indicates that companies not using bar code reported better
inventory turns than the average of all companies using bar code. The real
wisdom of this study emerges when you differentiate bar code users by some
skill, moderate skill, and extremely skilled. Observe that the inventory turns
achieved by bar code users with some skill is less than the average and by users
reporting moderate skill is even less! Not surprisingly however, the inventory
turns of extremely skilled users are remarkably high.

You may draw your own conclusions from this research, but here are mine:
Many companies assume they know what they’re doing with automated data
capture when actually they do not. Those who are less humble, who hold to
the belief that they are more skilled than they actually are, can make the 
situation far worse than better. We have seen this scenario played out many
times in the field.

According to the study:

The use of bar codes enables the implementation of technologies such as JIT
(Just In Time), SQC (Statistical Quality Control), CIM (Computer Integrated
Manufacture), automated inspection, CAD (Computer Aided Design), CAM
(Computer Aided Manufacturing) and many hard and soft technologies. Thus, if
bar codes are not used with extreme skill, the use of several other technologies
may suffer and inventory turns may not improve.

This study presents a compelling argument that automated data capture must
be considered not as a point solution, but as an enabler for the continuous
improvement of the overall value stream.
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Feedback is essential. The “C” in PDCA and the “MA” in Six Sigma
DMAIC (measure and analyze) are an important foundation of any continu-
ous improvement effort. Lean performance management requires perfor-
mance measurement based on relevant information. Note here the emphasis
on information and not data. Data is the raw input to a decision process; raw
data only adds value if it can be transformed into the right information to
answer the specific question being asked at the time. Although this seems like
an obvious notion, it implies that we must capture a vast breadth of data, so
that we are prepared to answer all the questions we are likely to ask in the
future; just-in-case data capture seems terribly wasteful.

On a Lean shop floor, information should be as simple, visual, and relevant
as possible to facilitate real-time decision-making as work flows through the
plant. But do other legitimate reasons exist to justify more invasive and thor-
ough data capture methods? Accountants may insist on capturing detailed
resource and material consumption at every step along the routing so they can
manage financial reporting, costing, profitability and pricing analysis, make
versus buy, and plant and equipment investment decisions. Material managers
may wish to measure inventory quantity, movement, and consumption at
several points on the shop floor to manage inventory levels and reduce stock-
outs. Plant engineers may wish to monitor key processes for consistency,
efficiency, throughput, preventive maintenance, and quality factors. But pro-
duction managers may wish to backflush all material and labor activity in a
single transaction when the job is complete, eliminating all data capture on the
shop floor because it distracts workers and inhibits throughput—recall the
comments of the production manager from the story in Chapter 1: “Just keep
that @#$% ERP system away from my Lean shop floor!”

These arguments are often never settled conclusively because the various
constituencies may harbor conflicting motives for capturing data. Although
some of these motives may lose their potency as people learn to apply the
principles of Lean Manufacturing to their decision-making processes, the
underlying attitudes and policies may be deeply entrenched and won’t vanish
overnight.

Four Reasons for Automated Data Capture

To develop an effective and interactive information system we must under-
stand how the system interfaces to users, events, and the outside world. We
must design the appropriate interface to suit each need, working closely with
the users to ensure that the system supports the process, not what the design-
ers think they know about the process.We must identify what conditions create
exceptions and then design the appropriate trigger and signal mechanism.
Finally, the system must be accepted and used, rather than rejected or toler-
ated as a nuisance. To implement a useful system we must therefore under-
stand the four fundamental reasons for data capture: Process Automation,
Process Control, Performance Management, and Compliance.
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Data Capture Reason #1: Process Automation. Process automation is an
industrial engineering discipline supported by Supervisory Control and Data
Acquisition (SCADA) software; examples include controllers for oven tem-
perature, valves, scales, and countless other machine-level interfaces that auto-
mate or regulate a physical operation. Although these systems are under the
watchful eye of technical specialists, they may provide useful information for
managing production, especially when combined with data from the ERP
system.

Detailed exploration of industrial engineering and process automation is
beyond the scope of this book; however, it is important to note that although
process automation’s primary purpose is to improve engineering performance,
detailed process data is a natural by-product, captured at little or no additional
cost. It is also important to remember that process automation investments
such as material handling, processing, and packaging lines are more prevalent
in repetitive operations characterized by greater product/process standardiza-
tion and volume. Discontinuous environments are more variable, and so gen-
erally require more human interaction and may be less suited to hands-off
automation.

Data Capture Reason #2: Process Control. Process control is different from
process automation.Although no automated supervisory control of equipment
may be in place, measurement of process performance and quality can still
occur, and that feedback may be used to:

1. Control the process in real time with visual or auditory feedback.
2. Evaluate the causal relationships to improve process design and 

quality over longer periods of time with data-based problem-solving
tools.

In a visual plant the first stage of process control involves educated and
alert workers and teams observing the process, empowered to quickly resolve
problems as they arise. More complex problem-solving and process control
challenges may require an empirical and rigorous approach such as Six Sigma,
which relies heavily on gathering and analyzing process data. It is here we 
find many questions to ask, to determine whether data capture is required to
support longer-term continuous improvement efforts:

• How much detail is needed to support a continuous improvement process,
particularly if it involves Six Sigma analytics?

• Must we capture and store data if it is not currently needed but we suspect
a need in the future, or can data capture be performed on a temporary
or random sampling basis only when it is needed?

• What is the source of the information? Must it be captured by the oper-
ators on the shop floor? Can automated hands-off capture be employed?
Is the data already available through machine interfaces? Can the super-
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visors capture summary data with wireless handheld devices during their
walkthroughs?

Of course, the answers to these general questions depend entirely on the
nature of your environment.A paradox of continuous improvement is that with
maturity your new challenges may become increasingly complex and subtle,
often requiring more rigorous analysis using large volumes of data.The impor-
tant point here is that a need may always exist for the capture and accumulation
of detailed historical transaction data beyond the requirements of daily shop
floor activities.The complete elimination of data capture that does not immedi-
ately add value to the process may therefore not be realistic in a Lean environ-
ment, but we can certainly strive to make data capture less invasive.

Data Capture Reason #3: Performance Management. When we use data for
continuous improvement we’re pursuing future-state improvements based on
our assessment of the current state using feedback from testing new ideas. The
feedback that guides our decisions results from measurement, and it’s true that
“you get what you measure.” Proper design of measurement is essential to
continuous improvement, just as it is to the scientific method in general.
However, many companies confuse cause and effect when designing their
measurements, holding individuals accountable to results without a clear
understanding of the causes. According to Steve Geary and Kate Vitasek in
their article “Cause and Effect”:

There are two types of metrics:process and results.Process metrics describe cause,
and results metrics measure effect. By understanding the cause and effect rela-
tionship between the underlying process and resulting performance, the practi-
tioner can design a system of process metrics that will yield the desired result.167

Result Measures. A result measure examines the output of a process, or of an
entire value stream comprised of many interrelated processes. Two common
examples of result measures are on-time delivery of customer orders and
inventory record accuracy.

If a result measure is within our target range, then we can assume that some
processes are performing reasonably well.That is not to say there is no room for
improvement, or that a particularly successful process is not masking the poor
performance of another. When a result measure falls outside our target range,
however, it tells us something is wrong, but it will not identify the specific cause.
Furthermore, the message arrives after the fact, so we have no opportunity to
prevent the problem. We must turn to our process measures for root cause
analysis, so that we may prevent the problem from happening again.

Some result measures may be more useful than others, depending on how
clearly they help to identify the root cause. For example, an important differ-
ence exists between the effectiveness of periodic physical inventory and cycle
counting methods to promote inventory record accuracy. A periodic (usually
monthly, quarterly, or annual) physical inventory count is a result measure that
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tells us very little about the source of the problem. In fact, the typical plant-
shutdown count-carnival imposes a significant throughput penalty, while often
causing more inventory confusion than it solves. Plants that perform monthly
inventories often record wild variances in one direction, followed by offset-
ting swings the following period. These gyrations may continue indefinitely
with no explanation but much speculation and finger-pointing. Cycle counting
is a far more effective result measure; because it is highly focused and fre-
quent, cycle counting can quickly spot the activities that cause inventory vari-
ances so they may be corrected. Over several months an effective cycle
counting program should eliminate wide swings in variances, leading to the
consistent record accuracy necessary for Lean inventory planning and control.
And as you reduce inventory, there is less to control and count. With rigorous
cycle counting you may even be able to convince the statistically minded audi-
tors that periodic physical counts are no longer necessary . . . but don’t count
on it.

Process Measures. A process measure reflects the performance of an event,
such as the setup time of a particular machine. Process measures help to iden-
tify the source of variation leading to a substandard result measure. Consider
the result measure of on-time delivery. Using an Ishikawa Fishbone cause and
effect diagram as depicted in Figure 9-02, the Kaizen team may define several
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factors that influence on-time delivery. The team then prioritizes these influ-
ences, establishing process measures on the most significant probable causes.
By proactively monitoring these process measures and adjusting the process
based on the feedback received, the result may be controlled.

Data Capture Reason #4: Compliance. Why are periodic physical inventory
counts still performed if they’re not an effective result measure? Why are tra-
ditional cost allocations used to impute factory overhead and other indirect
costs when these costs are not practically useful, and can actually be quite
harmful to achieving Lean results? Is this information useful for enhancing
performance of the organization? No, that’s the unfortunate nature of most
compliance measurements.

The ideal approach for compliance is to gather all of the data necessary for
operations management, finance, and compliance purposes with a limited
number of shared data collection points, storing all of the data in a single trans-
actional database. The various consumers of this data should create their own
“views” of the data with queries and report formats. Financial views, opera-
tional views, and compliance views may originate from the same database of
facts. But problems arise when using the right views for the wrong purpose,
for example, making operational decisions based on financial or compliance
views.

Each nation maintains its own laws and regulations protecting the health,
welfare, economic, and security interests of its citizens. Many international
alliances and organizations also enforce regulations that affect a global 
manufacturing and distribution enterprise. With the continuing threat of 
terrorism, mounting global environmental crises, corporate misbehavior,
and cyclical actions balancing free trade against protectionism, these regula-
tory requirements are surely not going away. Aside from the obvious societal
value these regulations produce, they also create NNVA that hinder Lean 
performance.

One particularly troublesome issue for many companies is product trace-
ability throughout the supply chain. Whether involving rigorous lot traceabil-
ity for food and pharmaceutical products, or serial component traceability for
medical devices and aircraft parts, traceability introduces a significant amount
of data capture and manipulation at a highly granular level beginning on the
shop floor and continuing through the entire value stream, creating an over-
head cost that adds little value to the product. Skillful data capture and work-
flow methods are required to mitigate this cost and disruption.

How to Evaluate a Potential Data Capture Opportunity

Bar coding in particular, and automated data capture in general, are often per-
ceived as a panacea that will solve a variety of problems, such as inventory
control. There are many root causes for poor inventory record accuracy—lack
of discipline, poor processes, inadequate storage facilities, etc.—that bar coding
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alone cannot fix. When you evaluate the potential application of any data
capture project, you should start by asking a few questions:

• Have we mapped the process?
• Do we clearly understand the root causes of the problems we’re trying to

solve?
• Should we automate the data capture or simplify/eliminate the task?
• What benefits do we expect from the data capture inputs and outputs?
• Are these localized benefits, or will they affect the performance of the

overall value stream?
• How will these benefits be measured and valued?
• Will these benefits add value to the customer?

If the data capture concept passes the preliminary justification test, then it
should pass the test of physical practicality requiring us to study the applica-
tion carefully, asking the following questions:

• Who prints the bar code (or RFID tag)?
• Where and when is the bar code printed?
• How many labels are printed at a time?
• How many labels are needed for each job? One per item? Per container?

Per kanban?
• How much operator time is required to print and affix the label?
• How much training is required to prepare workers to use the bar code

equipment properly, and to troubleshoot common problems that arise?
• How can we mistake-proof bar coding procedures?
• What preventative maintenance measures will be required to ensure bar

code equipment is kept in good order and functioning properly?
• What controls are required to ensure the proper label is affixed?
• What type of label substrate material is the bar code printed on?
• How is the bar code affixed to the product? What is the adhesive? Does

it damage the product?
• What environmental conditions does the product experience during the

lifetime of the label? Will a readable label survive?
• When is the bar code scanned? How many times during the production

and distribution life cycle?
• Does the product change form or configuration during the production

process?
• Are lot or serial numbers consumed or created? Are there one-to-many

or many-to-many relationships in the lineage? How does the labeling
reflect this lineage?
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• What physical orientation of the product is needed for the label to be
accessible throughout the process without causing movement waste? Will
this require unstacking or moving to access the label?

By asking a few simple but disciplined questions data capture proponents
are encouraged to think critically and visualize a value-adding solution. In
many cases asking these questions will initially lead to confusion or frustra-
tion, but don’t let this cause you to abandon the idea—this investigation should
lead to a thorough and objective evaluation of data capture across the entire
value stream, not just as a point solution. This evaluation may begin with the
formation of a team, a detailed walkthrough of the process from the end to
the beginning (following demand-pull signals), then again from beginning to
end, followed by value stream mapping to quantify the flows and constraints.
You’re assured of discovering value with this approach whether or not you
decide to invest in automated data capture.

EVENT MANAGEMENT

We need no reminders that the pace and complexity of global commerce con-
tinue to increase.We can point to many recent technological advances in trans-
portation, communications, and computerization as contributing factors to this
acceleration. Ironically, we must often rely on information technologies to help
us cope with this increasing speed and complexity.

With an overwhelming flow of information washing over it each day, an
organization must become skilled at event management. Vivek Ranadive is
CEO of TIBCO, a publisher of enterprise integration software; in his book
The Power of Now he explains the importance of developing an event-driven
culture:

The event-driven company manages by exception, directing the vast majority of
the company’s human attention to the small minority of out-of-the-ordinary busi-
ness situations that present both the most risk and the greatest opportunity.
Though we seem to be drowning in information today, there will be orders of
magnitude more information in play in the networked world [the RFID explo-
sion had not begun when Ranadive wrote this] increasing the business necessity
of systems that automate as many processes as possible and filter what is worth
our attention from what is routine.

Event-driven companies [. . .] define themselves as being, above all, customer-
centric. They keep their sales and marketing ahead of the competition. They put
the best information management tools in their employees’ hands. They imple-
ment true knowledge management programs to leverage their valuable intellec-
tual capital wisely. They update workers, customers, and partners instantly with
crucial business information and events.
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Putting the majority of your effort into the minority of tasks that hold the most
promise and the most risk [constraint management] is threatening to those who
crave the comforts of the familiar, but it is the only way to have a chance of
shaking the rust and leading the competition.168

So now we understand the strategic significance of event-based manage-
ment, but what is an event? In the real world an event is an activity, a trans-
action, a process of transformation from one state to another, a relationship
of cause and effect. From an information system point of view, an event is a
record of one step of the transformation process, stored in a database. At what
granularity (or atomicity in the IT vernacular) must an event be recorded?
How much detail is necessary for planning and control?

At one extreme, we might monitor a production process, capturing detail
at every step, in increments of minutes and seconds. Every time inventory
moves, or a human or a machine performs a task, we could record volumes of
data for immediate process control and future process analysis and improve-
ment. We may also capture the state of the product and process at each step,
measuring many characteristics such as size, weight, temperature, and color for
conformance to specifications of quality and compliance.At the other extreme,
we might capture limited data only once at the end of the process, backflush-
ing material and resource consumption at predefined standards.

How much data is enough to manage a process on an event-driven basis?
At what point do we create waste? And if we gather this data with a non-
invasive technique that does not impact the process, does it create waste?
When a tree falls in the forest and there’s no one there to hear. . . .

In addition to granularity,how immediate must the flow of data be? We often
hear the term real time; what does this mean in the context of determining data
capture requirements? Is real time measured in days, hours, minutes, seconds,
or nanoseconds? The appropriate time horizon for a particular event is quite
different if we’re discussing a supply chain or semiconductor fabrication. From
a business point of view, let’s use a practical definition of real time: the period of
time necessary to gather data on an event, enter it into an information system,
interpret the information, and take preventative or corrective action. Accord-
ing to Lee Hudson, Manager of Manufacturing Information Technology at
Becton Dickinson and Company, a $4 billion medical products manufacturer
accustomed to rapid change in markets and technologies:

History for our operating organization is anything that is older than a day. After
“the day” it is all history and analytics.169

In his article “The Reality of Real-Time Intelligence”, Tony Baer suggests
a critical distinction in time measurement between the business office and the
shop floor:

When process engineers and operators hear buzzwords like “real-time” business
activity monitoring, they probably chuckle. Real time to the front office is
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nothing like the split second deterministic response times required for real-time
control of industrial processes or machinery. Not surprisingly automation solu-
tions for the front office rarely have penetrated the plant floor.

At best, plant-floor execution systems may send data in one direction to [. . .]
ERP, but rarely the other way around.While real-time enterprise concepts always
will be far less stringent than the plant floor, the demand for real-time agility is
driving a convergence with the world of corporate office solutions.What’s driving
[this] is the necessity to better service customers in a much tougher competitive
environment.170

When a response is required from a human being, the reaction time is based
on her ability to process the information, and its relevance and priority at the
time. An effective data-based decision support process relies on the system 
to filter the information so that only critical exceptions are communicated
according to their priority, presenting the information in a format that is most
helpful at that moment.

Real-time event-driven management in a global economy requires a 
skillfully designed IT infrastructure. Adam Bartkowski, CEO of Apriso Cor-
poration, a provider of supply chain integration solutions, recommends a
“bottom-out” execution strategy:

The action is not on the 35th floor, where the business is ostensibly being 
run, but down on the production floor where things are actually being made.
[The success of enterprise performance management] depends upon the event-
driven, real-time dispatching of raw or processed information outwards. Any 
of these destinations could be nearby—or halfway around the globe. And at 
a destination node, a complementary means is required to analyze such 
information on the spot to make a quality or process oriented decision, archive
it for regulatory or traceability reasons, or to aggregate or abstract it, perhaps
instantly, for use by higher level management or control processes. In the 
bottom-out paradigm, any business or supply/manufacturing process—however
granular—can be integrated with a relevant software application, and then—
through the Internet—be made to influence or be influenced by any other
process, anywhere in the world, for any reason. Until the Internet—one of the
major drivers of the execution economy—such functionality would have been
impossible.171

The boundaries of time and geography between the plant floor, the front
office, the global supply chain, and the customer are becoming indistinct. With
the rapidly growing sophistication of the Internet, relational database and soft-
ware development tools, and Web Services, this creates a broad scope of
opportunity for the application of information technology to manage the flow
of materials and information. Dave Caruso, VP and Director of Research for
AMR Research, suggests that a shift in perspective of data management 
is under way that will alter the practical boundaries and economics of event
management:
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The globalization of markets is accelerating the need for supply chain visibility
and standardized processes. Likewise, new technologies like RFID could change
our notion of transactions [. . .].172

The Impact of RFID

Radio Frequency Identification (RFID) technology may cause the most fun-
damental shift in supply chain data management since the widespread adop-
tion of EDI in the 1980s. Although RFID technologies have been applied to
internal automation applications for years, we are now witnessing the early
stages of an explosion in the application of RFID technologies across entire
supply chains. The initial drive behind RFID is Wal-Mart’s North American
Pallet, Carton, and Case Initiative (NAPCCI), a mandate for their top 100 sup-
pliers to implement by January 2005.* As a testament to their leadership, the
United States Department of Defense turned to Wal-Mart for assistance in
the development of its own RFID supply chain initiative.

Although RFID got its first big push through major retail and Department
of Defense mandates, the next phase is beginning in earnest—the staffing and
organization of consulting groups targeting vertical markets. Now many other
industries are receiving considerable focus, including automotive and trans-
portation, retail, consumer packaged goods, point-of-sale, life sciences and
pharmaceuticals, defense, and security.173 Not surprisingly, the experimentation
and adoption of RFID is gathering speed across entire supply chains, where
the benefits are expected to be the most pronounced. The current emphasis 
is on pallet, carton, and case granularity, but many industries may realize 
considerable benefits once the focus turns to specific item identification 
and tracking. RFID is like bar coding, because you may capture information
simply by pointing a device at the product, but the similarity ends there. Rather
than a bar code label, an attached radio frequency tag communicates with a
radio signal. The RFID tag may contain a wealth of information on the
product, and in particular it may carry the Electronic Product Code (EPC)—
a unique number that identifies a specific item anywhere in the global supply
chain.

Unlike bar code labels, RF devices do not need to be in the direct line of
sight to be read. In fact, multiple RF signals may be processed at once, so an
RFID device may identify all packages in a single container, pallet, or shop-
ping cart with a single interrogation. Because RFID must only be pointed in
the general direction of the signal, this improves the feasibility of data capture
in many challenging physical environments, or where products are always 
on the move. Furthermore, RFID applications generally require less human
interaction than bar coding. Noninvasive RFID technologies and application
software interfaces introduce the potential for capturing vast amounts of data
for process control, feedback, decision support, and continuous improvement,
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without introducing waste. This approach calls on a principle called “0HIO”,
which stands for Zero Human Intervention Operations. According to Sami
Cassis of Factory Logic:

RFID tags that are continuously tracked by readers allow operators to go about
their usual work, un-encumbered by computers, while systems automatically
track the movement, and hence status, of production. This technology allows
computer systems to be “involved but not in the way”. Such systems meet the
requirements of Lean guidelines in making computers as unobtrusive as pos-
sible on the shop floor while allowing the Lean environment to track, assess and
re-adjust factors such as kanban and buffer sizes as painlessly as possible.174

RFID will be an emerging technology for many years to come and will not
replace bar coding in many prevalent applications. Bar coding is well
entrenched in many business processes where no economic or practical benefit
for its replacement would be realized. Beyond the cost factor, RFID faces
many practical challenges for wide acceptance. An RFID tag contains a small
semiconductor and antennae that must be attached to an item. Although this
sounds simple, many peculiar challenges arise, and many environments are
unfriendly to this technology. Increasing signal power often causes read-rates
to decrease, because the signals drown each other out. Extreme heat, caustic
chemicals, metals, liquids, strong radio frequencies, and cardboard containers
are not the only enemies of RFID; even innocuous consumer products can be
trouble. In addition to absorbing diaper messes, according to Mike O’Shea,
Director of RFID Strategy for Kimberly-Clark, “the baby wipes absorb RF
signals.” Unilever is experiencing similar problems with other moisture-based
materials.175 Privacy is another critical concern, because a company or a con-
sumer may object to the broadcast of sensitive product information from a
passing truck, pallet, or shopping bag.

There is a Lean lesson to be learned from nascent RFID experiments.
Overzealous attempts to automate apparently simple tasks often meet with
unpredictable results. Do you remember the millions that were spent on the
new Denver International Airport automated baggage handling system in
1995? Not only did the widely publicized failures regularly delay flights and
mangle baggage, but they postponed the opening of the airport, causing inter-
national embarrassment to the City of Denver.After spending more than $230
million, in 2005 the system was shut down and baggage trucks were deployed.
After a thorough postmortem, Cal Poly researchers identified unnecessary
complexity as the primary culprit for the system failure.176 This experience
emphasizes that simplicity is paramount for the automation of any Lean 
operation.

Despite these initial challenges, which should be expected with any emerg-
ing technology, RFID offers many advantages over bar coding. Because data
is stored electronically, RFID tags can store vast amounts of dynamic infor-
mation. Unlike the information contained on a bar code label, some RFID
tags also permit the interactive reading and writing of data, so they may be
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updated during each step of a process. The information contained on the tag
may even store product specifications used as inputs for automated process
control, carrying information from a prior operation that set processing para-
meters for the next. During each stage of assembly, the RFID tag may record
the product characteristics and lot lineage required for quality certification
and regulatory compliance. This suggests that an RFID tag can become an
interactive component of the information and material flow. RFID tags 
may also be helpful in industries such as pharmaceuticals and electronics,
for the prevention of counterfeiting and the identification of lost or stolen
materials.

An endless variety of events may be triggered by an RFID signal interact-
ing with a sensing device. Keep in mind that we’re experiencing the first surge
of practical interest in RFID; where might this technology possibly lead us in
five or ten years? What changes will be required in the foundation logic of
enterprise software and business practices to take advantage of its full capa-
bilities? Will this lead to new sources of competitive advantage? At what cost?

Through their aggressive NAPCCI initiative,Wal-Mart is “basically pushing
the burden of their logistics back on their suppliers,” suggests Kara Romanow,
consumer product goods analyst at AMR Research. “It’s brilliant. Ultimately
this is a revolutionary opportunity for the manufacturer, but based on what is
available now, where the technology is now, and the cost that’s going to be
involved in becoming compliant with the Wal-Mart requirements—there is no
ROI in thirteen months,” she adds. “It’s just cost.”177

According to Wal-Mart spokesman Tom Williams, in 2003 the company
moved 2.5 billion boxes through its distribution centers, and “RFID will dra-
matically improve the management of this inventory.”178 Dramatic improve-
ments for Wal-Mart, but what of their suppliers? Can a value stream where
one participant benefits at the expense of the others truly be called a “value
stream”? It depends upon your long-term perspective. “These suppliers are
being forced to implement the technology in a way that may not suit their
business. The cost model just doesn’t work right now,” states Romanow. And
the suppliers agree. “We don’t have a business case for RFID,” says one 
Wal-Mart supplier, speaking on assurance of anonymity. “I don’t think RFID
is a mature application at this point and time,” adds another supplier, also
asking to remain anonymous. Neither ventured to guess a dollar figure of the
cost to meet this mandate.179

One month before the February 1, 2005 deadline, Wal-Mart CIO Linda
Dillman predicted that all of the top 100 suppliers would meet the initial
requirements. According to Romanow, however, “Most of the top companies
will probably have less than 10 percent of their volume RFID-compliant by
the deadline.”180 Now that the deadline is past, the fact that some or all did or
did not meet the deadline is relatively unimportant. The competitive direction
of industries is measured in years, not in months and weeks. In the long run,
these pioneers hope to establish a powerful beachhead in the consumer prod-
ucts supply chain.

314 THE EVENT-DRIVEN LEAN ENTERPRISE



RFID Lessons Learned from EDI

To avoid giving RFID technology a bad rap, let’s be sure to make an impor-
tant distinction—RFID applied to our internal value streams is just another
product identification and data capture technology like bar coding. Within an
enterprise, the use of dynamic RFID tagging for process control and material
handling applications can certainly produce immediate benefits, sometimes
with flexibility and interactivity that bar coding cannot offer. But extending
RFID across the supply chain, for real-time tracking of parcels and other
product information, based on a global information infrastructure designed by
a powerful few? Wisdom gained from the past suggests that we must be very
cautious, and check our expectations for cost and near-term benefit.

EDI did not reach very far inside each trading partner’s business processes,
but merely provided external transaction touchpoints among them. Even so,
EDI sent shockwaves through many companies that did not have the infor-
mation systems and business processes to support the required information
granularity and accuracy.And though EDI was standards based, standard EDI
transactions were often tweaked according to the peculiarities of individual
trading partners. Even today, hundreds of man-hours are usually required to
implement a single “standardized” EDI transaction set between two trading
partners. And many smaller companies still perform what is known as rip and
read EDI—taking the order from the printer or fax machine, entering it by
hand into their ERP system, and later manually generating Advanced Ship-
ping Notifications and invoices—all to comply with their trading partners.
These small companies are paying the cost of compliance, while missing the
internal benefits of process improvement that should accompany such an 
initiative.

Will history repeat itself? We have seen many manufacturers that, to comply
with the initial NAPCCI mandate, slap and ship outbound pallets with RFID
tags simply to identify their contents. Although this satisfies Wal-Mart’s
requirements, it delivers no upstream benefits for internal production opera-
tions and materials handling. Although RFID allows hands-off operation, if
even one manual touch point is introduced to bridge the new RFID with the
old information system and material handling process, this will cause a high
volume of narrowly concentrated workflow and data processing activities—a
data management bottleneck.

“The Data Avalanche”, an article in Logistics Europe summarizing the 2003
European Logistics and Supply Chain Forum meeting, suggests that technol-
ogy, policy, and rights issues are of less immediate importance than basic logis-
tics and business case questions:

The immediate problem with RFID and the barrier to effective implementation
is—what do you do with all this data? If you track a truck through in-cab tele-
metrics you have one lump of data. If you track each roll-cage, you have 40. If 
you track each tote, that’s perhaps another 20-fold increase. If you track each
item, you could have increased the volume of available information 80,000 times.
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Most of this data is good but irrelevant. Management by exception is vital, but
that is more than a technological change. All managers want to report the 99 per
cent of activities that meet the plan. To focus purely on the one per cent that
don’t requires not a technological change, but a culture change. How are you
going to identify and act on the error and event messages? That is the number
one issue.181

RFID may create an event management windfall for many companies. On
the other hand, as this article suggests, it may become a destructive avalanche.
Regardless of these significant unknowns, the larger supply chain players are
relentlessly pushing RFID tracking granularity down to the parcel, and soon
to the item level in many industries. This may improve their supply chain 
visibility and cost, but how about your productivity? In a blunt article in 
June 2004 Gartner published Prepare for Disillusionment with RFID, pro-
claiming that:

The benefits of radio frequency identification have been oversold, and RFID
cannot live up to the near-term promises that have been made for this technol-
ogy. This means that RFID will soon be engendering a period of disillusionment,
when at least 50 percent of RFID projects are likely to fail.182

However, Gartner remains positive about the technology for the long term,
stating that RFID will be one of the most strategic technologies that enter-
prises will embrace through 2018.They suggest that companies should prepare
for the coming “Trough of Disillusionment in the Hype Cycle” by:

• Distancing your RFID projects from others’ projects to avoid getting
caught in the downdraft.

• Getting a realistic message about RFID into your organization.
• Making sure that your vendors can survive a downturn in RFID 

spending.
• Ensuring that you can inexpensively support RFID-labeling projects.
• Having a written RFID assessment that demonstrates that your RFID

strategy is based on sound, well-thought-out concepts.

Did Gartner say that 50% of RFID projects are likely to fail? And what’s
this about the year 2018? For many supplier organizations it appears that the
lessons of the EDI era may be repeated. Compliance with RFID supply chain
initiatives may not only fail to drive any internal process improvement in the
near term, but could also increase operating costs and harm productivity.
Unlike EDI, however, which only touches the surface of internal transactions
and events, downstream RFID integration requirements may create dis-
turbances that ripple throughout a manufacturing enterprise’s internal value
streams and upstream supply chains.

Is this how it has to be for many small and medium-sized companies? Are
they going to recognize RFID’s transformative power on the supply chain as
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a call to arms, to invest in making the leap to new efficiencies and through-
put? Will they invest the time, money, and expertise to realize lasting bene-
fits? Or are they going to simply paste RFID over the top of their existing
systems, like slapping a new coat of paint on an old jalopy? My advice to the
small or medium-sized manufacturer is to think strategically about RFID,
focus on adding real value to the value streams, test each initiative thoroughly
in collaboration with your trading partners, and make cautious initial invest-
ments that you can afford to lose.

Event Management and Lean ROI

For an information system to be useful in a Lean organization, it must capture
data in the most noninvasive manner possible, filtering massive quantities of
data across the entire value stream, alerting human beings by exception when
an event requires their attention. The information system should focus on the
controlling simplicities183 within a complex environment, the points of leverage
where the most benefit is derived from the least effort and cost. From a Lean
Enterprise perspective these are constraints: policy, market, material, and
process; from a Lean Manufacturing perspective they are the demand signals
that drive production through constraint and pacemaker operations. It is
through the careful management of these critical leverage points that an entire
value stream may be planned and controlled with minimum complexity and
waste.

To prove its value within this context, an event management investment
should be supported by an ROI justification. Three areas of cost and benefit
should be considered for an event management ROI estimation: waste elimi-
nation, throughput improvement, and demand management.

Waste Elimination. Waste elimination is the most obvious result of an event
management solution and is typically measured as the reduction of costs
including inventory, labor, and other operating expenses. In addition, signifi-
cant (though less tangible) benefits may be realized, such as improved
employee morale, improved accuracy and quality, fewer stock-outs, better
schedules, lead time compression, and happier customers. When focusing on
the reduction of waste with automated data capture and event management
techniques, remember that it’s important to ask first whether the task can be
simplified or eliminated.

Throughput Improvement. An enterprise cannot save itself to prosperity.
Although waste elimination and cost reduction are important, their benefits
are amplified by an increase in throughput. When event management tech-
niques are implemented skillfully they may increase throughput. By concen-
trating real-time feedback where it counts, on the bottleneck and pacemaker
operations, the throughput of the entire plant may be finely tuned.
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For example, when a sudden constraint appears—a critical machine is
down, or a quality problem arises on a bottleneck operation—an automated
alert is immediately broadcast. Managers, specialists, and customer support
representatives quickly converge upon the problem for a Kaizen Strike,
drilling into the transactional, engineering, and process knowledge databases
in real time with their wireless portable devices. They search the Web, log onto
their supplier’s self-service portal, searching the knowledge base, talking with
and sending still and video images to the technician in Boston, Bangalore, or
Beijing in real time. Problem identification, resolution, and prevention capa-
bilities are enhanced, and throughput climbs another notch. Or at least
throughput capability does.

Demand Generation. So how do we increase throughput? We improve
throughput capability by making our processes more capable, able to produce
more. Once we have the capability, we increase throughput by selling more. If
we have a capable factory but no orders, or many production orders but for
the wrong items, then throughput (measured by production that is sold, not
accumulated in inventory) is not improved. This takes us back to the princi-
ple of demand pull: Only make what the customer wants, when he wants it.
How can event management assist here?

Ask yourself: Where does your demand originate? Wherever that is, that is
the Gemba where the chain reaction, the initial pull signal of demand, begins.
Go to your Customer Gemba with friendly IT-enhanced tools, treating your
customer quickly, fairly, and accurately.

In 1993 mobile device manufacturer Intermec (then Norand) published a
report on the benefits of route automation.* During this early generation of
handheld route automation devices, the obvious ROI emphasis was on cost
reduction in the form of efficiency, accuracy, reduced errors, time savings, leg-
ibility, inventory control, reduced administration, and accounting costs. But the
two greatest benefits, those that resulted in the highest dollar impact on the
operations, were better marketing information (reported by 73% of the users)
and improved customer service (70%).184 These customer-focused benefits are
the catalyst for increased sales and thus throughput.

This principle of automated and knowledge-enabled customer interaction
applies regardless of how and where a manufacturer sells its products and ser-
vices.When customer interaction is face to face, wireless handheld devices may
be useful. When the relationship is long distance, a personalized Web portal
stocked with helpful self-service features may do the trick.

Regardless of exactly how and where the interaction occurs, can you see
the power of going to Customer Gemba, channeling highly personalized
demand information into your CRM system and Lean planning process? Envi-
sion tapping into your customer’s systems, analyzing sales transactions and
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inventory status within minutes of your product being sold. Imagine value
stream mapping your customer interactions, monitoring KPIs to spot impor-
tant trends, with automated event alerts to notify you the instant something
requires your attention. Customer Gemba is electronic poka-yoke for every
customer interaction, enabling event-driven customer service.
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Chapter 10

Linking Strategy with Action:
Performance Management

It was not enough to chase out the cost accountants from the plants.
The problem was to chase cost accounting from my people’s minds.185

Taiichi Ohno

Imagine when Ohno questions a factory worker, “Why are you performing
this task in this way?” the worker replies, “Because we have always done it
this way, Ohno-san.” Envision taking a Gemba walk through your executive
offices and asking that same question. What answer will you hear?

Continuous improvement does not end at the shop floor. For an enterprise
to truly be successful, continuous improvement must be applied to all tasks
within the enterprise, from top to bottom. In this chapter we’ll explore some
of the challenges of performance measurement and explore ways to effectively
lead and manage change. We begin with a look at the perplexing task of 
measuring the Return On Investment (ROI) of an IT project.

THE HUNT FOR ROI

The perceived value of IT has undergone several transformations during the
past fifty years.At the dawn of the industry, computers were large and cumber-
some machines used to manipulate massive amounts of raw data. Because
these early automated processes were typically mechanical in nature, IT ROI
was usually a straightforward computation of cost savings.

Lean Enterprise Systems: Using IT for Continuous Improvement, by Steve Bell
Copyright © 2006 by John Wiley & Sons, Inc.
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During the 1970s, minicomputers brought mainframe-style computing
power to midsize organizations. The development of business software
advanced considerably, and more general business requirements—including
many accounting, payroll, inventory, and production management functions—
were automated at this time. Because the focus of these systems was usually
limited in scope to a particular department or operation, the calculation of
cost, benefit, and return were still relatively straightforward.

The 1980s brought personal computers, networking, and desktop produc-
tivity software. Isolated islands of data sprang up like mushrooms, providing
users with local autonomy while often encumbering the overall business
process. How to balance the benefits of local task improvement against the
potential harm done to the value stream? Many shrugged their shoulders if
anyone happened to question the financial justification as these new tools
became increasingly popular.

The 1990s brought faster networks, powerful database engines, flexible pro-
gramming languages, and open architectures. Personal computers were slowly
brought back into the managed IT realm as nodes of larger client/server net-
works, and large-scale business software systems aspired to integrate multiple
applications and databases to support entire value streams. The determination
of cost, benefit, and ROI for IT investments naturally became more indirect
and complex.

Then came the surge of information technology spending approaching the
year 2000 phenomenon, accompanied by the rise of the commercial Internet.
These events led to many popular but unrealistic expectations that the nature
of commerce in general might be electronically transformed. Until this time,
IT was generally considered a supporting function to business. Suddenly infor-
mation technology was driving new products and services, creating new busi-
ness models, opening new markets, driving outlandish market valuations, and
promising to alter the business landscape forever. Or so it seemed to many at
the time . . . but the boom became a colossal bust for most.

Nevertheless, something significant had changed. Comprehensive and rela-
tively affordable enterprise information systems have evolved that not only
automate the local tasks of the enterprise but orchestrate the flow of infor-
mation across entire supply chains. The belief has evolved that IT can move
beyond a traditional administrative support role, creating new business oppor-
tunities. The calculation of IT ROI is naturally far reaching, abstract, and dif-
ficult to measure.

We may forever look back at the period of 1995 to 2002 as a time of mass
market information technology overindulgence, implausible expectations, and
the failure of economic justification. On the bright side, many companies are
now approaching IT investments with optimism, accompanied by renewed 
vigilance and healthy skepticism. An enterprise will not, and should not, con-
sider an IT investment without a reasonable effort to determine ROI.

Beyond IT investing, an enterprise must develop an ROI model for mea-
suring all investments, including Lean initiatives.An enterprise must therefore
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embrace a responsible approach to investing, with a balanced measure of
value, while encouraging agility, team creativity, and educated risk taking.

The Components of ROI

The term ROI is used loosely and implies a valid financial approach to the jus-
tification of an investment. All ROI models share the basic factors of costs,
benefits, and timing estimates. But how well can an enterprise predict? Are all
the benefits clear? Are they direct? Are they tangible and measurable? If not,
how can they be quantified?

Mohanbir Sawhney, professor at Northwest University’s Kellogg School of
Management, argues that:

ROI measures only the returns that the company sees within its internal opera-
tions. ROI tends to favor projects that result in cost avoidance, at the expense of
projects that promise revenue growth. However, the only way to grow the bottom
line on a sustainable basis is to grow the top line, which is easy to ignore if every
project is measured on tangible ROI. By ignoring the value created for partners
and customers, ROI may be missing the real point. ROI requires that all bene-
fits from a project be translated into financial terms. However, most e-business
projects result in payoffs on multiple dimensions. For instance, a partner rela-
tionship management initiative may provide lower inventory costs (measured 
in dollars), faster order fulfillment (measured in time) and improved partner 
satisfaction (measured subjectively). Not all returns are financial returns in the
short run, although they eventually may impact financial performance of the
company.186

Continuous improvement efforts, and especially the IT systems that support
them, often provide their greatest benefits in the form of improved quality,
innovative products, and enhanced customer satisfaction. Collectively, these
benefits may be the creative breakthrough initiatives that lead to competitive
advantage. How do you predict and measure that?

The CIO Magazine article “Value Made Visible” contends that new
approaches that attempt to account for the intangible benefits, although 
difficult, are quite necessary:

Valuation’s most crucial contribution to IT might very well be that it maps a clear
cause-and-effect relationship between technology and the bottom line. “There
isn’t a first-order relationship between IT investment and financial outcome,”
points out David Norton, one of the two original developers of the balanced
scorecard. “Investment in IT typically has a third-order financial effect,” he
explains, where, for example, technology improves some intermediate valuation,
like customer service, which in turn boosts customer confidence, which finally
results in increased sales for the company.What the balanced scorecard and other
methods try to do is make visible those intermediate steps, in ways that can be
quantified, measured, and tracked.187
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Estimation of these future costs and benefits is not a simple exercise based
on definitive financial variables found in any Finance 101 text. To estimate all
the costs and benefits requires intuition and judgment. Let’s look at the basic
elements of the ROI model: costs, benefits, and timing, and explore how these
elements can be adapted to reflect a more accurate picture of value.

Costs. Direct costs for IT investments are relatively simple to account for, to
the extent that funds are paid for software and hardware acquisition, tempo-
rary personnel, outside consultants, training, implementation, ongoing main-
tenance and support expenditures, etc. Indirect costs are more difficult to
measure, because they may be commingled with payroll and other internal
operating costs such as the procurement process, system administration,
facilities, analysis and design, training, education, quality assurance, software
modification, and report development.

Even more difficult to measure are the less tangible costs (and risks)
incurred during system implementation. How do you value the potential loss
of a customer because of a misfire in the project? How do you measure the
cost of lost transaction history during the data conversion process? What about
key employees, along with the value of their knowledge and relationships, who
may leave or choose early retirement as a result of the project? And what of
the opportunity cost of other projects that are delayed or foregone? These and
many other risks and indirect costs of an IT project should be identified in the
early planning stage so they can be managed proactively. Various risks may
also be used as weighting factors in the ROI model to anticipate the prob-
ability and severity of costly events.

Benefits. The traditional benefit driver for an IT project has usually been cost
reduction, by reducing effort, time, and other forms of waste in a business
process. However, cost reduction is only the beginning.When applied thought-
fully, IT can create new business opportunities, attract new customers, and
increase throughput and profits. However, ROI models may have to be cre-
ative to quantify and measure these unpredictable, intangible, and indirect
benefits. Although many cost reductions can be measured according to line
items in the chart of accounts and financial statements, measures of increased
market share, revenue, or competitive protection often appear as indirect
factors in a sales and marketing forecast.188

Implicit in the justification process for an IT investment is the assumption
that these costs and benefits will be measured on a periodic basis and used to
assess the status and ultimately the success of the project. However, many
enterprise software implementation projects fail to clearly identify measures
of cost and benefit for the new system. Well-considered KPIs should correlate
cause and effect relationships to the assumptions used to build the ROI model.
However, project teams often neglect to take necessary baseline measure-
ments before the project begins, so they are unable to perform a before-
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and-after comparison. These omissions result in the inability to answer two
apparently simple questions: “Are we better off than before?” and “Was this
project successful?”

Timing. Timing must be considered carefully when calculating ROI for any
project. Costs are usually frontloaded, paid out early in the project, whereas
benefits, in addition to being difficult to measure, are usually realized later.

As the costs and difficulties mount, an organization may lose its resolve to
follow through on a project. It’s easy to stir up initial enthusiasm but far more
difficult to sustain it. Observe in Figure 10-01 the period of negative benefit
where people are doing two jobs: using the old dysfunctional system while
developing a new one at the same time. This is a difficult time for a project
team and the end users, with frequent meetings, planning and design sessions,
documentation, education, training—all accompanied by plenty of stress.
During this difficult time the project may be discontinued, after most of the
costs have been incurred but before any benefits are realized.

Timing also complicates the ROI calculation because indirect benefits not
only are difficult to measure, but are farther into the future and thus more
unpredictable. Furthermore, although many cost reduction assumptions used
to justify the investment are short-term tactical initiatives, the longer-range
benefits are often related to higher-level strategic business goals. Many of
these benefits are not only indirect but intangible, referred to as soft or non-
monetary benefits. Although most people will argue that improved customer
service, time to market, or product quality will add value to an enterprise,
fewer will attempt to quantify them.
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The Value of Intangibles

Although they are difficult to quantify, these intangible benefits do matter. We
can agree that an ROI model is difficult to construct for a risky project with
indirect and intangible benefits. We can also agree that some form of justifi-
cation is needed for an organization to responsibly commit thousands or mil-
lions of dollars to such an initiative. Some form of ROI model is therefore
necessary.

Recall the earlier assumption, that to estimate all the costs and benefits
requires intuition and judgment. Who is best able to provide these insights?
Definition of costs and benefits, along with the guidance of a successful 
initiative, must involve the individuals who are responsible for executing the
business strategy, and who will realize the potential benefits: the managers 
and improvement teams. Who better to answer the questions: What will this
system enable us to do better? How much better? When will these benefits be
realized? Determination of IT ROI, project justification and measurement
must be team activities, not solely the responsibility of the IT department.

Let us not forget the Y2K phenomenon followed by the eCommerce frenzy,
when expectations were often irrational, and project justification was often 
no more than, “Because we have to”. To avoid repeating this grave error,
expectations, that intangible result of intuition and judgment, should be team-
based for balance and validated against a thoughtful strategy.

This team-based participation in project planning and ROI justification may
necessitate a cultural shift, accompanied by education and communication, to
eliminate the aura of mystery that commonly surrounds IT initiatives. Effec-
tive company-wide IT project collaboration is one reason why many IT man-
agers have been invited into the boardroom, and the executive role of Chief
Information Officer was created, elevating the stature of IT from administra-
tive support to a key role in value creation.

THE PAINFUL ANNUAL RITUAL

When performance is measured against expectations, they are often expressed
as budgeted versus actual financial results. Near the end of each fiscal year, a
painful annual ritual* begins across many companies. First, the finance depart-
ment sends a directive accompanied by multilayered worksheets requesting
input to construct the annual budget. Then each department manager is
required to account for her current year performance, to project her goals 
and objectives into the future year, and then translate these predictions 
into numbers arranged in rows and columns, representing a vast array of 
bewildering revenue and expense accounts.

The instructions from the finance department often include executive-level
mandates and targets based on mathematical formulas using the past as 
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reference (“decrease all telephone expenses by 5%” or “derive travel expenses
as 10% of sales”).This type of historical formula budgeting is much like staring
into the rearview mirror while driving a car forward.

Depending on how many sublevels of a particular business unit roll up to
the departmental level, the traditional budgeting process of distributing, gath-
ering, and recombining multiple layers of worksheets may take several weeks
to complete and may be performed several times during a complete budget-
ing cycle. At each layer of combination, the differences between the mathe-
matical calculations, the assumptions, and the actual logic used to manage 
the daily decisions become disconnected. So when the time comes to defend
the assumptions behind any particular category of revenue or expense, the
manager must search through layers of calculations and summarizations,
looking for documented assumptions or patterns behind a decision made
months before. The approval of these consolidated budgets may require
several iterations, where the budget figures roll up to management, then down
again for adjustments. This cycle creates yet more abstraction from the 
relevance of the actual decision-making at the departmental level. And it 
consumes more time.

Finally, these budgets are “approved,” and for the remainder of the year
they are used to measure performance. However, as the year continues and
business conditions change, the budget becomes out of date and the detailed
assumptions used to develop the budget become a vague memory. Periodic
adjustment of the budget to adjust to these changing conditions may be
impractical, because the iterative and clumsy process requires so much time
and effort to complete. For this reason many enterprises are unable to repeat
this process on more than an annual basis. And for that, most are grateful.

Fast forward through the year. The time to make a large budgeted expen-
diture arrives. Should you make the investment? Recall the budgeting process,
completed late in the fiscal year, where requests were made based on data
available at that time to calculate ROI.Are those assumptions still valid? What
has changed? Should a new ROI calculation using current data be performed
before making the previously approved expenditure? Many companies, and
especially governmental organizations, perform a year-end rush to spend the
budgeted money regardless of the benefit, or the money will be lost in the fol-
lowing year’s budget. This behavior indicates a complete disconnect between
budget and reality.

Let’s also consider the implications of unforeseen opportunities and their
effect on the budget. Often a manager will become aware of a new opportu-
nity for which no funds have been budgeted. To capitalize on this opportunity,
he may redirect funds allocated for another purpose. If the budget is not then
updated based on these changing conditions, then late in the year the depart-
ment may find its budget exhausted and funding unavailable for many of its
originally planned expenditures.

Anyone who has been involved in such a process feels the frustration 
and understands the harm, not to mention the wasted effort, because little 
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relevance exists between the budget and the actual decision-making processes.
What is going on? Simply put, the top-down management view of the organi-
zation is driven by financial measures seen from a high level. This view con-
trasts with how each business unit is actually run, using intuition and judgment,
basing plans on forecasts, life cycles, detailed operating plans, existing sales and
purchase agreements, inventory policies, capacity plans, staffing decisions, etc.
Decisions at the operating level are ideally made using relevant and predic-
tive measures of those events that drive the business forward.

Planning is often perceived as good, implying forward thinking and proac-
tive management. Budgeting, however, is often perceived as bad, because it
carries connotations of bureaucracy, centralized control, and a recurring make-
work budget process that creates little value. In reality, the two should be
inseparable—planning is done at the operational or line-of-business level,
and the information directly impacts the budgeted financial decisions made
throughout the organization. The harmful disconnect occurs when the finan-
cial measures are used to disregard or override the operating-level decision-
making process.

This disconnect is similar to the difficulties experienced when financially
focused ROI models are applied without flexibility or consideration of intan-
gibles. This disconnect is a natural result of the financially centric way that
many companies are managed because the stakeholders, whether they are
capital markets, lenders, or private owners, understandably need a standard-
ized set of financial measurements and controls to manage their investments.

This disconnect with traditional ROI models, illustrated by the painful
annual ritual of the financial budgeting process, argues for a reasonable 
marriage between the business planning and the fiscal budgeting process.
When business plans or conditions change, the budget should be adapted to
reflect current assumptions and objectives. The budget must reflect the top-
down strategic goals of the organization, as well as the bottom-up planning
and control at the operational level. This marriage is the purpose of activity-
based budgeting* software and practices, which attempt to model the rela-
tionship between business drivers, the detailed operational planning decision
factors, and financial results. For example, a driver of payroll expense could 
be the headcount plan at the functional level, which is ultimately driven by
demand and capacity planning at the detailed operational level. Complex
activity-based costing, planning, and budgeting models using specialized soft-
ware have evolved to address this challenge.

Activity-based planning and budgeting software programs look and act
much like spreadsheets. In fact, these tools are powerful programs with under-
lying relational databases and report writers, with the ability to query ERP and
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other enterprise applications to gather detailed operating data to incorporate
within their calculations. When these models are standardized and automated,
the budgeting process becomes faster and less burdensome, enabling rolling
quarterly or even monthly budgets, which are prevalent in industries (such as
high technology) that must be replanned frequently because of rapid change.
A rapid planning and measurement cycle promotes agility, but a properly
designed information system must be in place or frequent activity-based 
planning and replanning will create an enormous managerial burden.

Unfortunately, even when they are well implemented, enterprise-wide
activity-based planning and budgeting tools are complex to build and main-
tain; they may be impractical for the smaller enterprise. Furthermore, activity-
based planning and budgeting software is usually a separate application that
must be attached to MRP II and other transactional systems, creating a
dichotomy where work is performed in one system while planning is done in
another. Wouldn’t it make sense to apply the principles of activity-based plan-
ning and budgeting within the MRP II system where the activity takes place?

SALES AND OPERATIONS PLANNING

Which comes first, the chicken or the egg, planning or budgeting? An enter-
prise should focus on the drivers of the business, the delivery of products and
services to meet customer demand. Although an enterprise may only produce
one comprehensive fiscal budget each year, they are continuously planning 
at an operating level. Furthermore, the actual decisions that direct revenue
and expenditures are executed at the operating level, so operational decisions
drive financial results. This suggests that operational planning should drive the
business, whereas fiscal budgeting should be used as a fiscal measurement and
regulation mechanism.This effectively describes how the Sales and Operations
Planning (S&OP) process works, as shown in Figure 10-02.

The S&OP process serves as the cornerstone of company-wide planning, a
monthly exercise that rationalizes the plans for demand, supply, finance, and
company strategy. S&OP provides the monthly reality check to executives, a
review of how the business is running, and may also suggest replanning (or the
questioning of fundamental assumptions) at the strategic business plan and
fiscal budget level.

Any planning and budgeting process that does not provide useful input to
the monthly S&OP process should be closely examined. Although executive
management, shareholders, lending institutions, and regulators may always
require top-down fiscal budgeting controls, these controls should not be
allowed to take precedence over legitimate operational planning mechanisms.
The fiscal budget should not override the operational planning process without
a legitimate reason, such as limited working capital; this is the very reason that
finance is the last stage in the S&OP process before executive approval of the
production plan.
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Just as scheduling needs a focus on controlling simplicities and constraints,
there should be a clear focus within strategic planning and budgeting as 
well. A company should reconsider its planning and control processes and
develop new awareness of the cause and effect linkages, blending financial and 
operational measures, so that disconnected financial measures do not force
inappropriate operational decisions. This points to the discipline of Lean
accounting.

LEAN ACCOUNTING

Lean Accounting is comprised of two elements:

Administrative Process Improvement—The improvement of administra-
tive processes with the same principles of flow and waste reduction that
are applied on the shop floor. Improved administrative process design
eliminates waste in many forms including process time, unnecessary
transactions, postprocess controls, and audits.

Performance Measurement—The accounting of an operation to appropri-
ately measure and improve Lean performance, while providing financial
stakeholders assurance that their assets are being managed properly.
Lean accounting acts as a counterbalance to the traditional focus on 
standard financial measures and cost accounting.
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Our focus within this chapter is on performance measurement. As Taiichi
Ohno suggested in the quotaion at the beginning of this chapter, no greater
or more persistent impediment may exist for an enterprise embarking on the
Lean journey than entrenched cost accounting assumptions.

Traditional cost accounting produces results that aren’t just misleading; they
can be entirely contradictory to Lean principles. Consider that many managers
are measured or compensated by traditional cost accounting notions such 
as efficiency, utilization, and cost per unit. Failure to modify these practices
means, at best, that the Lean initiative must constantly struggle upstream
against a strong current, never achieving satisfactory results because they are
attempting to satisfy mutually exclusive objectives. At worst, these attitudes
and policies will not only cause a sincere Lean effort to fail but may also create
a strong disincentive for further attempts. For example, I have heard of several
instances where the Lean champion or project manager lost their job after a 
successful Lean initiative where inventory levels and production costs were
reduced. In at least one of those cases, Lean improvements quickly backslid
to the former practices. Why? Because a large quantity of inventory carried 
at a higher absorbed cost was suddenly purged from the balance sheet and
replaced by a smaller quantity at a lower cost. This caused a sudden and 
unanticipated financial loss (when the excess and overvalued inventory was
expensed), which created heartache for executives (especially the CFO, who
must answer for unanticipated losses) and a potential loss of stock price for
the shareholders. This illustrates how short-term market valuation considera-
tions can inhibit healthy long-term decisions.

Traditional financial accounting is so deeply entrenched that you can’t
afford to mince words. Take, for example, what Brian Maskell and Bruce 
Baggaley have to say in Practical Lean Accounting:

Traditional accounting, control and measurement systems [. . .] motivate people
to use non-lean procedures. Traditional systems are wasteful. Standard costs can
harm Lean companies because they are based on premises grounded in mass
production methods. The methods are complex and confusing to generate, they
provide a misleading understanding of cost, and they lead to wrong management
decisions on important issues, such as make/buy, profitability of sales orders,
rationalization of products or customers, and so forth.189

So what is the monster lurking in the bushes, the source of this erroneous
mass-production thinking? It’s the widely held belief that the more of some-
thing you make, the less each unit costs. We have been taught the principle of
economy of scale since we were children, that it was the basis for the Indus-
trial Revolution, and it has become a core assumption of most economic
theory. Economy of scale is so intuitively obvious that to think otherwise is,
well . . . counterintuitive.

Let’s start by suggesting that this principle is correct, but only within a
narrow definition of cost. In traditional thinking, cost is comprised of fixed and
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variable elements. Variable costs, such as direct materials, increase as volume
increases. Fixed costs, such as certain costs of plant, equipment, labor, utilities,
and so on, do not directly increase with volume*. We attempt to allocate a
portion of these fixed costs to each product, treating them as if they were direct
costs. For example, if fixed costs are $100 and we produce 100 units, then we
allocate $1 per unit. If we produce 50 units, then we allocate $2 per unit. This
makes intuitive sense: If you’re planning to make a lot of something, you might
buy a big machine, spreading the costs over a large volume. You certainly
wouldn’t buy a big machine if you planned to use it just once a month, would
you? This logic sounds simple enough.

As we have learned, though, these traditional cost accounting assumptions
can be contrary to Lean principles.Why? Because they encourage bigness; tra-
ditional cost accounting favors large batch sizes, long production runs, long
lead times, and large inventories. Furthermore, many manifestations of the
seven forms of waste are difficult to measure from a traditional cost account-
ing standpoint.And Lean practitioners insist that rather than measuring them,
which compounds the waste, we must simply eliminate them.

Although Lean practitioners argue that they are counterproductive, tradi-
tional cost allocations have become deeply entrenched in our minds and our
laws.The fundamentals of cost accounting are a pillar of every accounting class
taught in our schools, and of Generally Accepted Accounting Principles
(GAAP) that guide financial accounting practices in the United States. The
Security and Exchange Commission (SEC), the Financial Accounting Stan-
dards Board (FASB), the American Institute for Certified Public Accountants
(AICPA), banks, lenders, and the public financial markets must all play by
these rules. The valuation of companies, and the stability of entire economies,
depend on the consistency of these regulatory rules. Conservative standards
for compliance are necessary, so we should expect that these measurements
will remain at the financial reporting level, but these “financial views of the
data” should not rigidly guide operational decisions. According to Dr. Richard
Schonberger in “Kanban at the Nexus”:

It is common sense that in any process sequence the non-bottleneck processes
product at a rate no faster than the bottleneck process. To run any faster will just
produce idle inventories that cannot get through the choke point.This is the main
idea of [. . .] theory of constraints. Reasonably managed companies would surely
have practiced this brand of good sense from the beginning.

Or would they? Our microlevel management accounting systems muddy the
water. Typically, they drive managers to strive for maximum outputs at every
process, and hang the common sense.190

This highlights a fundamental conflict between Lean and traditional
accounting. In traditional accounting, inventory is an asset, placed right next to
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cash and investments on the balance sheet. Inventory contributes to the overall
value of the enterprise. But to Lean accountants, excess inventory is considered
a liability, consuming cash, materials, and productive resources that may be
better utilized elsewhere. The contrast could not be more striking, that of an
asset versus a liability.However,mass-production assumptions can be so deeply
entrenched that they can quickly eradicate a Lean initiative, so reeducation
across all levels of the organization is essential for sustained Lean success.

On the shop floor, Lean Accounting provides feedback to Kaizen teams,
while in the boardroom it neutralizes the negative inertia caused by traditional
cost accounting and compliance measures. With a properly designed informa-
tion system, all information consumers may be served by a single set of fact-
data. However problems arise when using the right views of the data for the
wrong purpose, for example when making operational decisions based upon
financial or compliance views.

Maskell and Baggaley explain that during Lean transformation an organi-
zation may evolve through several stages of Lean Accounting. At the outset,
traditional financial controls are left in place since it would be irresponsible
to remove them too quickly. At the same time, focused Lean measures such
as inventory valuation and cell performance guide emerging improvement ini-
tiatives. As Lean transformation spreads throughout the enterprise, Lean
Accounting measures should focus on overall value stream cost and effec-
tiveness, with decreasing emphasis on traditional department performance and
cost accounting. As processes are simplified and become self-regulating, many
traditional measurements, transactions, controls, reports, and meetings (and
the information systems required to support them) may be reduced or elimi-
nated entirely.

THE BALANCED SCORECARD

Balance suggests a steadiness that results when all parts are properly adjusted
to each other, when no one part or constituting force outweighs or is out of 
proportion to another.

Webster’s Third New International Dictionary191

Lean Accounting balances operational and financial measures by eliminating
the distortions caused by measuring productivity and throughput with in-
appropriate methods. Even so, Lean Accounting still favors a financial per-
spective, and this can present an unbalanced view of the overall value of the
organization, an incomplete picture of the organization’s health and future
potential. According to authors Michael Cowley and Ellen Domb in Beyond
Strategic Vision:

Financial measures tend to be lagging indicators, that is, they really measure the
result of actions taken by the company in the past. The financial indicators are
necessary for any business, but they are not very good indicators of things to
come, which will be the result of how good a job is being done now on devel-
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oping competitive products, attracting and retaining customers, entering new
markets, and so on. [Performance measures including] Innovation, Customer 
Satisfaction, and Customer Loyalty are better predictors of the future.192

Recall the central position occupied by the financial core of ERP illustrated
in the Copernican view of the enterprise software universe. This unbalanced
emphasis on financial measurement has pervaded every discussion in this
chapter—from ROI, to planning and budgeting, to traditional cost accounting,
and finally—to some extent—even with Lean Accounting. This singular finan-
cial bias must be exorcised from management and shareholder thinking for
Lean initiatives to thrive. For lasting competitive advantage an enterprise must
focus its resources on creating real value, not accounting “book” value.

Economies of scale and the power derived from concentration of assets may
actually create a competitive disadvantage as markets and supply chains favor
time-based competition, innovation, quality, customer satisfaction, and agility
over lowest cost. This strategic shift requires mastery of the flow of infor-
mation across the Lean Network, where the focus is on both intangible and 
measurable financial value. As companies around the world transform for
competition that is based on information, their ability to exploit intangible
assets has become far more decisive than their ability to invest in and manage
physical assets.193

In recognition of the value of nonfinancial measures, in 1992 Robert Kaplan
and David Norton published the ground-breaking Harvard Business Review
article, “The Balanced Scorecard—Measures That Drive Performance”.
Kaplan and Norton suggested that financial measures are not flawed, just
incomplete. They proposed a set of four measures that, when kept in balance,
can assess the overall health of an organization:

Financial—To succeed financially, how should we govern and protect 
our financial interests? How must we present information to our stake-
holders and regulatory reports?

Operational Effectiveness—How do we measure and improve our business
processes to deliver the best value to our customers?

Value to the Customer—How do our customers perceive us? How do we
add value in their eyes? How can we enhance satisfaction and loyalty?
Recall that the Value Stream, as defined by Womack and Jones in Lean
Thinking, begins with value from the customers’ perspective.

Innovation—How do we sustain our ability to continuously improve? How
do we discover and implement the right new things? Are we adding value
to our customers through new products, services, and relationships, in a
manner that builds competitive advantage?

It is important to emphasize that if any one element is out of balance then
the health of the enterprise is compromised. For example, an enterprise may
have strong finances, good customer relationships, and a handle on operational
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efficiencies. But if the enterprise is not innovative, then competitors may 
perceive a ripe opportunity and aggressively pursue their customer base with
innovative products and services for which the incumbent has no response.
Likewise, the enterprise may have excellent customer relationships, strong
research and development in collaboration with their customers, and opera-
tional efficiencies, but if they aren’t profitable then the underlying assumptions
and strategy must be reconsidered.

We appear to be getting close to a comprehensive set of Lean performance
measures that balance the focus of the enterprise, integrating tangible and
intangible measures of value through the eyes of the customer. Just how com-
prehensive, how all encompassing, how relevant are these balanced measures?
One way to suggest the validity of any theory is to provide evidence that the
theory is supported by other accepted theories and practices.

In chapter 6 we explored the Copernican view of the enterprise software
universe and demonstrated the correlation with Womack and Jones’ Lean
Thinking and Treacy and Wiersma’s The Discipline of Market Leaders.We also
learned that the primary enterprise software components of ERP (finance),
MRP II, CRM, and PLM were consistent across these categories.

You can see in Figure 10-03 that when we add the Balanced Scorecard, this
framework aligns perfectly. These complementary approaches point to the
same conclusion regarding the fundamental elements of value creation, and 
it is not by coincidence that these elements align with the core capabilities
offered by ERP, MRP II, CRM, and PLM enterprise systems.

The lesson here is that Lean operational excellence, innovation, and cus-
tomer focus drive value, while financial measures are an important control
mechanism. With such a perfect correlation, perhaps we have arrived at a
general theory of enterprise performance management?*
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HOW PERFORMANCE MEASUREMENT LEADS TO 
PERFORMANCE MANAGEMENT

By exploring the shortcomings of traditional ROI, fiscal budgeting, and cost
accounting models, we have learned the importance of balanced performance
measures in a Lean Enterprise. Now we turn our attention to the mechanics
of leading and managing an organization by those measures, so that the actions
within each value stream, department, team, cell, and individual are consistent
with the organization’s strategic goals and objectives. We must also develop
effective feedback mechanisms to alert executives when front-line reality
diverges from the assumptions behind top-line strategy.

There is a traditional distinction between leading and managing. Although
both are necessary, managing sometimes carries a negative implication, as
something that does not add value and should be eliminated. Reduced and
simplified perhaps, but managing cannot be eliminated entirely, because it is
the mechanism that guides and controls the organization.According to Warren
Bennis in On Becoming a Leader, the traditional manager/leader dichotomy
is characterized by the following statements:
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• The manager administers; the leader innovates.
• The manager maintains; the leader develops.
• The manager asks how and when; the leader asks what and why.
• The manager has a short-term view; the leader has a long-range 

perspective.
• The manager does things right; the leader does the right thing.
• The manager focuses on systems and structure; the leader focuses on

people.

Contrary to these traditional distinctions, in a Lean Enterprise all managers
must strive to lead, focusing on people doing the right things, innovating and 
continuously improving with a long-range perspective. In Thriving On Chaos,
Tom Peters describes a flexible environment in which people are not only
valued, but encouraged to develop to their full potential, and treated as equals
rather than subordinates, making their own suggestions to initiate change. To
accomplish this, executives must transform the organization from a rigid
pyramid to a fluid circle, guiding an ever-evolving network of autonomous
units. This requires reshaping the corporate culture so that creativity, auton-
omy, and continuous learning replace conformity, obedience, and rote; and
long-term growth, not short-term profit, is the goal. This organization must be
self-correcting, identifying weak links in the chain and repairing them. And
this organization must encourage innovation, experimentation, and risk
taking. In sum, Peters describes a world of people who are leading—not
merely managing.194

From a mechanical point of view, management is the administration of 
policies and procedures, moving in a direction that is guided by leadership. To
the extent that IT can simplify, structure, and automate the communication
and control mechanisms, then NVA management activities may be reduced
and managers will have more time to lead. When decision-making flows in a
fluid top-down/bottom-up circle enabled by information systems (shown in
Fig. 10-05), then managers spend less time managing and more time guiding
and empowering initiatives.

This leads to an important precaution on executive leadership. A Lean
Enterprise guides by strategy from the top down, whereas ideas and initiatives
for improvement should flow from the bottom up, through managers, teams,and
individual employees. The top-down strategic view, empowered by powerful
reporting systems and “drill-down” software tools, may tempt executives to
fiddle with the fine controls, overriding the actions of their managers, teams, and
employees—but this can be dangerous, causing unintended consequences while
harming the culture of empowerment. According to William Christopher,
co-author of the Handbook for Productivity Measurement and Improvement:

Drilling down may give the senior level information it shouldn’t have, and, worse
still, shouldn’t use to decide on an intervention. A “cause”, an executive-level
intervention, doesn’t have an “effect”; it has consequences that may rumble over
a large territory.195
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In accordance with Lean, as well as other contemporary management philoso-
phies, many enterprises have flattened their organization structure. By empha-
sizing fewer non-value-added layers of command and control, managers give
more responsibility and authority (leadership) to those performing the work
because they best understand how the process may be improved.

At the executive level, the time horizon is very distant—typically a strate-
gic plan looks ahead three to five years, while many executives have ten- or
twenty-year visions in mind.At the managerial level the time horizon is usually
bounded by the annual plan, although contracts and performance agreements
with customers and suppliers may span multiple years. At this level, most per-
formance measurements are made in annual and monthly increments. At the
team level, the time horizon is quite short, measured in months and weeks,
and on the production floor in days and hours.

As you would expect, the scope of responsibility also narrows as you travel
down the hierarchy. According to Rother and Shook in Learning to See,
improvement of the overall value stream (flow kaizen) is management’s
responsibility, whereas process improvement and waste reduction (process
kaizen) are the responsibility of those at the front lines.196 Executives should
be concerned about front-line process improvement and waste reduction,
because the success of their business strategy results from these actions.
However, they should limit detailed top-down interventions as much as pos-
sible, encouraging the advancement of improvement initiatives by those doing
the work. In the Harvard Business Review article “How the Right Measures
Help Teams Excel”, Christopher Meyer suggests four guiding principles for the
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design of a performance measurement system to maximize the effectiveness
of empowered teams:

1. The overarching purpose of a measurement system should be to help a team,
rather than top managers, gauge its progress. A team’s measurement system
should primarily be a tool for telling the team when it must take corrective
action. The measurement system must also provide top managers with a means
to intervene if the team runs into problems it cannot solve by itself. But even if
a team has good measures, they will be of little use if senior managers use them
to control the team. A measurement system is not only the measures but also
the way they are used.

2. A truly empowered team must play the lead role in designing its own mea-
surement system. A team will know best what sort of measurement system it
needs, but the team should not design this system in isolation. Senior managers
must ensure that the resulting measurement system is consistent with the
company’s strategy.

3. Because a team is responsible for a value-delivery process that cuts across
several functions (like product development, order fulfillment, or customer
service), it must create measures to track that process. While such measures are
extremely important, teams still need to use some traditional measures, like one
that tracks accounts receivable to ensure that functional and team results are
achieved.

4. A team should only adopt a handful of measures. The long-held view that
“what gets measured gets done” has spurred managers to react to intensifying
competition by piling more and more measures on their operations in a bid to
encourage employees to work harder. As a result, team members end up spend-
ing too much time collecting data and monitoring their activities and not enough
time managing the project [or process].197

The Importance of Alignment

Align-ment: An arrangement of groups or forces in relation to one another
Merriam-Webster Online Dictionary198

Let’s carefully consider point #2 from Meyer’s list. For each team to make
appropriate process improvement and waste reduction decisions in support of
strategic goals and objectives, there must be a clear alignment and communi-
cation of these measures from the top down and from the bottom back up
again. According to Lean management consultant Bob Kerr:

Winning today demands the achievement of results through people which can
only occur when there is alignment of action. Such alignment is only possible
when a clear direction exists. It begins with an appreciation that only vision pro-
vides direction.The secret of successful alignment lies in the ability to select those
measures that will align all behaviors with the vision. Simply stated, the right
measures are those that align all activity with a company’s corporate vision, or
future desired state.
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It is tragic to see good people honestly working to achieve higher output levels
of a given measure that is wrong or misguided. Such measures tend to be those
imposed upon people without their input or involvement. Such measures they
truly do not understand since they have had no involvement or hand in its 
definition, and therefore can hold no feeling of ownership. Hence, the challenge
for management is to ensure that everyone understands the company’s vision,
and the short term goals to be attained, and what their personal roles must be
to achieve the corporate business plan. For there to be alignment there must be
clarity, understanding and involvement.199

This alignment must begin at the top with articulate vision and strategy,
because executive leadership charts the course and steers the ship. Unfortu-
nately, strategic vision is sometimes articulated as a lofty, vacuous, feel-good
mission statement about being “world-class” and “customer-centric.” As one
senior executive described his company’s strategic plan,“It’s where the rubber
meets the sky.”200 Similarly, the challenges of the traditional budgeting process
demonstrate the disconnect that may occur when strategic and operational
directives are communicated and/or controlled as visionless and irrelevant
financial measures.

Because each successive layer of an organization focuses on progressively
more detailed actions, there should be a step-down process where each goal
and objective is translated to the next level as a more specific measurement.
When these layers of objectives and measurements are aligned, and integrated
from a database perspective, this permits a manager to drill down, across, and
back up at will, examining the appropriate detail to address whatever ques-
tion is being asked at the moment. To facilitate such fluid analysis there must
be clear cause-and-effect relationships among the measurements and the
underlying data.

Recall the distinction between a result measure and a process measure: A
result measure quantifies the outcome of a process, whereas a process measure
assesses the inner workings of the process to identify the root cause of the
result. Linking multiple layers of result and process measures creates a clear
chain of cause and effect.

Figure 10-06 illustrates the effectiveness of the Five Whys in problem
solving. We ask Why? because something is not working properly; the result
measure of our action does not agree with our desired objective. The answer
to the first Why? leads to one or more process measures that suggest the prob-
able causes of the problem—recall the Ishikawa Fishbone cause and effect
method from the previous chapter. We choose a particular process measure
that seems to be a likely cause of the unsatisfactory result, then ask Why?
again. In such a progression the process measure from the last Why? becomes
a result measure for the current Why?, which in turn leads to one or more
underlying process measures. We ask Why? as many times as necessary, until
we finally end up with the root cause(s) of the problem.

The causal chain of process and result measures may circle around a 
particular spot in the organization, or causalities can travel up and down the
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hierarchy and across departmental and functional boundaries. Although it’s a
natural assumption that most cause and effect relationships move down the
hierarchy, from less to more detail, from plans to specific actions, that is not
always the case. Figure 10-07 illustrates the causal chain of a disconnected
financial budgeting process. Note that the root cause of the problem stems
from the top-level budget restricting a necessary capacity expansion.
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HOSHIN PLANNING

We have learned that an effective performance management system should
link strategy with specific action across the organization hierarchy. This 
suggests that an information system should integrate these hierarchal layers
into a coherent set of fact-based views and exception-based reports. Does such
a system exist, one that can translate strategic goals into consensual team
actions, with the flexibility to learn and adapt as conditions change, without
creating a substantial administrative burden? The enterprise communication,
collaboration, business intelligence, and knowledge management software
tools exist to create such a system. More importantly, there is a proven man-
agement framework to guide a Lean Enterprise, which may be implemented
with the appropriate IT tools. Hoshin Planning (also known as Hoshin Kanri
or Policy Deployment) has been employed extensively by Toyota, as well as
many other organizations known for their management prowess, including
Hewlett-Packard, Intel, Milliken, Zytec, and Proctor and Gamble.201

Hoshin Planning techniques evolved from Management By Objectives
(MBO), a popular approach introduced in the 1950s. Using MBO, management
established objectives that were communicated throughout the organization
and translated into lower-level departmental and individual targets. MBO
evolved into Hoshin Planning when it found its way to Japan. Hoshin Planning
built upon the hierarchal foundation of MBO, while inviting the fluid interac-
tion across the entire organization to develop, test, and implement linked plans.
In Figure 10-08202 you will notice a distinct similarity to Deming’s PDCA
cycle—a sure indication that a continuous improvement process is at work
here.
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Hoshin Planning begins with the strategic planning process, resulting in a
limited number of strategic (breakthrough) goals and objectives. These are
communicated downward through all hierarchal levels of the organization,
spanning all functional areas. At each level collaboration occurs to determine
the appropriate actions to achieve the desired objectives, before the plan is
passed downward to the next level. Focus is critical to Hoshin Planning: Too
many priorities dilute the energy of an organization. Determination of the
appropriate KPIs to support a few critical objectives at each level requires all
levels of the organization to clearly distinguish symptoms from true root
causes.

Hoshin Planning creates agreement down and across the entire organiza-
tion on key issues to be addressed, with initiatives for improvement commu-
nicating upward from the lower levels of the organization. While the strategic
goals are owned by executive management, the means for their achievement
are the responsibility of the teams and individuals. This iterative and cascad-
ing consensus-building process is accomplished through a technique called
Catchball, described by Pascal Dennis in Lean Production Simplified and illus-
trated in Figure 10-09:

1. Company officers develop a vision of what the organization needs to do,
and capabilities that need to be developed. They “toss” the vision to
senior managers.

2. Senior managers “catch” the officers’ vision and translate it into Hoshins
[individual plans]. Then they toss them back to the officers, and ask, in
effect, “Is this what you mean? Will these activities achieve our vision?”

3. Officers provide feedback and guidance to senior managers.The Hoshins
may be passed back and forth several times.

4. Eventually a consensus is reached. Officers and senior managers agree
that, “These are the Hoshins that our company will use to achieve our
vision.”
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5. Senior managers now toss their Hoshins to middle managers, who catch
them and translate them into activities. These in turn are tossed back to
senior managers who provide feedback and guidance. Eventually, a 
consensus is reached. Senior and middle managers agree that,“These are
the activities (Hoshins) we will use to achieve the senior managers’
Hoshins, which in turn will achieve our company vision.”

6. Middle managers will in turn toss their Hoshins to their subordinates.
The process culminates with the performance objectives of individual
team members.203

Each Hoshin Plan must be communicated simply and associated with a
limited number of well-defined KPIs, avoiding the proliferation of complex
and nonstandard reporting formats. A3 Reports, originally used at Toyota in
the 1960s, were given this name since the entire report would have to fit on
an A3 size engineering paper measuring roughly 11≤ ¥ 13≤. Although a con-
sistent decision-making process is more important than the particular report
format, a consistent format encourages simplicity and economy. For this reason
there should be a standard Hoshin format for each purpose, such as for strate-
gic planning, problem solving, and project proposals, illustrated in Figure 10-
10 by an example for a Setup Time Reduction initiative.204

An enterprise may compile all of the completed Hoshin reports into a
binder, creating a concise and chronological history of strategic initiatives and
accomplishments across the entire organization. This comprehensive Hoshin
record may be used to review the effectiveness of the overall strategic 
planning and performance management process and is a valuable tool to orient
a new employee to the strategic initiatives and organization of the enterprise.
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The development of each Hoshin Plan can be a time-consuming process as
it cascades through the levels of an organization, and too many Hoshin Plans
can dilute focus and dissipate energy. Hoshin Planning is therefore recom-
mended as a tool to implement a short list of strategic breakthrough strategic
initiatives, not as a mechanism for managing the many tactical continuous
improvement activities that naturally result from kaizen team efforts.

In Lean Thinking, Womack and Jones describe the initial breakthrough
transformation (Kaikaku) an enterprise may experience on the journey to
Lean:

Converting a classic batch-and-queue production system to continuous flow with
effective pull by the customer will double labor productivity all the way through
the system while cutting production throughput times by 90 percent and reduc-
ing inventories in the system by 90 percent as well. Errors reaching the customer
and scrap within the production process are typically cut in half, as are job-
related injuries. Time-to-market for new products will be halved and a wider
variety of products, within product families, can be offered at very modest addi-
tional cost. And this is just to get started. This is the kaikaku bonus released by
the initial, radical realignment of the value stream. What follows [are] continu-
ous improvements by means of kaizen en route to perfection. Firms having com-
pleted the radical realignment can typically double productivity again through
incremental improvements within two to three years and halve again invento-
ries, errors, and lead times during this period. And then the combination of
kaikaku and kaizen can produce endless improvements.205

This distinction between Hoshin Planning breakthrough kaikaku and Contin-
uous Improvement kaizen is described in the table in Figure 10-11, from
Cowley and Domb in Beyond Strategic Vision: Effective Corporate Action with
Hoshin Planning.206

Despite the emphasis of Hoshin Planning on a select few strategic break-
through initiatives, the Hoshin communication framework (supported by IT
tools such as Business Intelligence and EIS systems, dashboards, scorecards,
and portals) can be useful to focus enterprise-wide continuous improvement.
At the higher levels of the organization, the goals and objectives are abstracted
from specific actions, requiring the aggregation of information upward through
the organization to assess progress—these may be presented as objective-
oriented dashboards. At the team level, although numerous continuous
improvement initiatives may be underway, individual KPIs may roll up to a
single result measure that is called out on a particular Hoshin A3: this is shown
in Figure 10-12.

By linking detailed team initiatives to high-level strategic goals and objec-
tives, the Hoshin Plans focus each continuous improvement team. This linkage
between Hoshin and continuous improvement is important: Although all
team-based improvements are beneficial, some have a greater impact on com-
petitive advantage and strategic success than others. For example, if the enter-
prise strategy is focused on improving lead time, which has been identified as
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a current weakness, initiatives that affect lead time reduction should be
emphasized over those having less influence on this objective.

This strategic linkage to continuous improvement helps create what
Richard J. Schonberger calls an economy of control, since an overabundance
of controls and measures is wasteful. In Let’s Fix It! Overcoming the Crisis in
Manufacturing, Schonberger describes the result of “data-based operator-
centered improvement”:

Various kinds of transactions and reports—the trappings of conventional heavy-
handed control—may fall by the wayside. Finally, middle-managerial operational
controls and executive-level financial controls prove to be redundant, except for
scorekeeping purposes and long-term indicators of business health and success.207

This illustrates how Hoshin Planning can guide the continuous improvement
efforts of teams and individuals; front-line continuous improvement should
ultimately lead to fewer transactions and greater focus using event-driven,
exceptions-based, simple, and often visual feedback. Hoshin Planning should
not interfere with general continuous improvement, but focus its energy. This
requires a clear commitment to design a comprehensive performance man-
agement and decision-making process, supported by appropriate information
systems, with a determination to keep it simple and to use it regularly.
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THE MATRIX ORGANIZATION

Hoshin Planning emphasizes the vertical linkages of the hierarchal organiza-
tion, but we must also coordinate the horizontal linkages that follow the flow
of value streams across functional and departmental elements within the orga-
nization. To create an effective Lean Enterprise we must link strategy with
action from the top down, from the bottom up, and across.Three forms of mea-
surement must be coordinated throughout the enterprise: department, process
and result, and project.

1. Departmental Measures—align with the traditional organization struc-
ture and may include performance measures for the finance, sales and
marketing, product development, operations, human resources, customer
service, and other departments. Departmental measures are vertically
oriented, inward-looking measures of cost and operational effectiveness
that are required to manage the department in a responsible fashion.
However, an exclusive focus on departmental measures leads to 
suboptimization of the overall value streams.
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2. Process and Result Measures—follow value streams as they cross
departmental boundaries. It is important that these measures be associ-
ated with overall value to the customer and as suggested by the balanced
scorecard, that they evenhandedly measure financial, operational, inno-
vation, and customer perspectives. An organization that has a cross-
functional continuous improvement initiative under way, mapping their
current- and future-state value streams, has the team framework already
in place to develop and manage these holistic measurements. In fact,
these process and result measurements should be a natural outcome of
the future-state mapping process. If teams do not have relevant process
measurements in place, then they must rely only on value stream result
measures, which limit their ability to identify root causes.

3. Project Measures—cross departmental boundaries and may impact
several value streams. By definition a project is temporary, with a dis-
tinct beginning and end, whereas value streams are ongoing. Examples
include the construction of a plant or cell, the implementation of a soft-
ware system, or the development of a training program. Each project
should have measurable goals and objectives, a work breakdown struc-
ture, and a project plan that identifies organization, responsibilities, tasks,
timelines, phasing, milestones, resource requirements, risks, and costs.

The interrelationships among departmental, process, and project activities
often lead to a matrix style of organization, illustrated by Figure 10-13.

The mantra “Think global, act local” challenges an enterprise to be more
centralized, while simultaneously becoming more decentralized and thus able
to react to local demands and markets. This dichotomy led consulting firm 
A T Kearney to survey more than 200 executives and managers from seven
major U.S.-based corporations in six industries. Companies selected for the
study had operated within a matrix structure for anywhere from three 
years to more than twenty years. Although the matrix organization allows a
company to address multiple business dimensions with various command
structures, the survey results indicate many natural pitfalls as well:

• A company that adopts a matrix structure gains agility and is able to react
more quickly to market and customer demands.

• Successful matrix organizations are grown over time, not abruptly
installed. Successful organizations must tailor the matrix to meet their
own unique needs, and a copycat matrix almost always guarantees failure.

• A truly balanced matrix boasts the following three attributes: information
flows freely, power and authority are equivalent in all dimensions, and
multiple business objectives are pursued with equal importance.

• A primary challenge of operating in a matrix organization is aligning goals
among many different dimensions. Confusion over responsibilities is a
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problem in almost all matrix organizations. Leaders can have 
responsibility without authority; this can give rise to ambiguity and 
conflict.

• Poor planning aggravates the situation. When organizations make the
transition to a matrix structure, they generally do a good job of estab-
lishing roles and responsibilities at the top levels but fail to address the
roles and responsibilities at the middle and lower levels of the organiza-
tion. Executives expect employees at these levels to adapt to change as
necessary and often expect employees to simply take the initiative when
a new situation calls for a reaction. Employees, on the other hand, expect
clarity from senior managers during times of change. This disconnect
creates confusion and ambiguity, which is exacerbated if organizational
goals are unclear, constantly changing, or misaligned.
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The study concludes that a matrix organization requires clear guidelines,
accountability, training, cascading goals and measures, and a climate for in-
formation sharing. Senior leaders say the secret to success is to constantly 
communicate their objectives to employees.208

Effective matrix-style management may hold the key to either managing
complexity or becoming mired in it. Here is the interesting part—this study
(and prevailing attitudes) suggests that an enterprise may choose to manage
with a matrix approach, or it may not. In fact, any enterprise pursuing contin-
uous improvement naturally evolves into a matrix-style organization whether
or not they choose to formally acknowledge the structure. The moment con-
tinuous improvement initiatives assemble cross-functional teams and focus on
improving value streams, there arises a cross-functional process orientation
accompanied by cross-functional performance goals and measurements. The
enterprise is also likely to have a variety of projects: education, team building,
kaizen initiatives, software implementation, and so on—each of these requir-
ing a cross-functional perspective. A Lean Enterprise naturally evolves into a
matrix organization, but if they do not recognize this evolution and reorga-
nize their information flows and decision-making processes accordingly, then
conflict and confusion ripple throughout the organization, hindering sustained
change efforts.

THE IDEAL PERFORMANCE MANAGEMENT SYSTEM

We have painted a broad landscape in this chapter, integrating several related
subjects—ROI, Activity-Based Budgeting, Lean Accounting, the Balanced
Scorecard, Hoshin Planning, and the Matrix organization, placing them all
within a coherent framework to support continuous improvement and the
real-time, event-driven organization. Broad brushstrokes have been applied to
illustrate process and reason. More detailed discussions of these topics can be
found in a number of sources listed in the bibliography. The purpose here is
to help you understand the integrative framework of continuous improvement
throughout a Lean Enterprise and how IT can support its realization.

Most importantly, if by adopting continuous improvement an enterprise
naturally develops the inherent challenges of a matrix organization but does
not directly confront them with the appropriate leadership, management, and
information systems, the outcome should be obvious—confusion, conflict,
and waste. So the operative question is this: If some form of hierarchal, cross-
functional, event-driven, exceptions-based, and balanced performance man-
agement system is vital to the advancement of a Lean Enterprise, how could
you possibly accomplish this without a well-designed information system?

In Chapter 8 we examined knowledge management and its vital com-
ponents: fact-based decision-making, automated exception notification, drill-
down reporting, business intelligence, EIS, content management, dashboards,
scorecards, and portals. Then in Chapter 9 we explored the notion of an event-
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driven organization, where teams and individuals manage the complexities
through a focus on critical exceptions within each value stream. The virtuoso
orchestration of these elements are encompassed within Schonberger’s 
definition of the ideal performance management system:

The ideal system of performance management, which perhaps does not exist,
even among the world’s best-managed firms, goes something like this: All
employees are dedicated to intensive, data-based management of processes.
Direct results of those efforts show up as weekly, daily, hourly, or, in some cases,
real time. Those metrics, therefore, are tracked that often, displayed on visual
signboards in all the work centers, and summarized in main trafficways. They 
constitute the workforce’s and management’s time-relevant scorecard.209

William Christopher points out that we must look beyond Lean Manufac-
turing shop floor performance measures to achieve the goals of the Lean
Enterprise and the Lean Network:

While Schonberger’s definition is good for shop floor related measures such 
as quality and productivity, it does not very well cover organization capability,
customer creation and satisfaction, innovation, profit improvement, government
and community relationships, environmental relationships, or outcomes man-
agement. Few companies presently have data-based management of processes 
in these key performance areas.210

To be holistic, a performance management system must be multidimen-
sional, looking beyond the traditional financial and operational measures and
mechanisms, looking outward to trading partners and the global economy, to
manage the key causal relationships that drive the business. In Software
Systems that Support Performance Management, Brian Maskell and Gay
Gooderham summarize their requirements for such an ideal system, repre-
senting a blend of management and IT acumen:

• Communicate strategy clearly and consistently throughout the 
organization.

• Link strategy to action for process managers, departments, and teams
through the entire organization, capturing detail at the level appropriate
to each user. The cause and effect linkage allows the users to see how
their actions support the critical success factors to achieve the strategic
goals of the organization.

• Create multidimensional views including process views, modeling the
company and its related performance measurements in more than one
way. This includes traditional department, region, division, process,
project, team, and individual perspectives.

• Link actions to people accountable.
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• Trace balanced sets of measures, including finance, operations, innovation,
and customer service.

• Present scorecards at various levels of the organization.
• Promote focus on key drivers and critical results that link actions to

strategic objectives; a key contribution of an information system is to sort
the wheat from the chaff, presenting exceptional and actionable infor-
mation to each individual.

• Make results readily accessible with appropriate security, the system must
become an everyday part of people’s work—easy to use, intuitive, accu-
rate, and visual. The system must be widely available, and since it’s key to
corporate strategy, it must also be highly secure.

• Provide tools for analysis of results, scenarios, and measure relationships.
Analysis creates insight into the company’s operation and the changing
marketplace.

• Support team collaboration and rewards, closing the loop on a performance
management system is the link to a rewards or gain-sharing program. It is
important that the concepts and calibration of the performance manage-
ment approach are sound before moving into the delicate areas of compen-
sation, otherwise unintended and harmful consequences may result.

• Integrate with corporate information systems so there is no time wasted
in gathering, entering or reconciling data from multiple sources.211

To their list I add the following recommendations:

• Reduce transactions and focus a limited number of measurements on key
causes and constraints.

• Focus on root causes rather than symptoms, establishing clear cause and
effect relationships with result and process measures.

• Continuously evaluate measures for relevance, simplicity, and economy.
• Direct activities by event-driven measurements whenever possible, focus-

ing near-real-time attention on key exceptions and business drivers.
• Encourage teams to develop their own measurements, according to

clearly communicated strategic goals and objectives.
• Extend the boundaries of value stream measurements across the Lean

Network to eliminate all waste and improve customer value.

The Need for a Performance Management Champion

Do information technologies now exist to create such a system? As we
explored in Chapter 8 on Knowledge Management, the answer is clearly yes.
However, IT is necessary but not sufficient to enable strategic performance
measures to drive effective continuous improvement throughout the organi-
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zation. Continuous improvement emphasizes that change must be owned at
the individual and team levels. This is supported by Hoshin Planning methods,
where goals are communicated downward and solutions are developed by the
teams. Yet with so much decentralization, with so many moving parts, hori-
zontal and vertical linkages, potential conflicts of matrix-style responsibility
and authority, cultural, language, geographic, and time boundaries, parochial-
ism, self interest, and corporate inertia—we cannot expect this all to come
together without leadership. An integrated performance management system
needs an architect, a champion.

In their study on matrix organizations, A T Kearney discovered that several
organizations use either a process guardian or a committee to monitor per-
formance of their matrix. If the monitor of choice is a process guardian, the
person appointed should be in a position of influence and well respected
within the organization. At one Japanese manufacturer, process guardians are
well-respected executives nearing retirement. Another top matrix organiza-
tion designates the process guardian position as a direct report to the CEO.
Says one manager, “The process guardian needs to be fireproof.”212

For example, our firm assisted a respected one hundred-year-old manufac-
turing enterprise to develop a program of continuous improvement and an IT
strategy to support their strategic plan for the generations to come. We began
by forming and educating teams and process mapping the current state value
streams. This led to the development of future-state objectives, the definition
of system requirements, and the selection and implementation of new ERP
and related systems. To accomplish change of this magnitude, this enterprise
asked their Vice President of Operations, a well-liked and respected 35-year
veteran approaching retirement, to accept a newly created role as Vice Presi-
dent of Business Effectiveness.This individual reports directly to the CEO with
the following objectives:

• Creation of a company-wide education program in continuous 
improvement

• Formation and nurturing of cross-functional teams
• Design of a comprehensive performance management system
• Creation of the project management office to oversee major initiatives
• Collaboration with IT to ensure appropriate functionality and usability
• Development of a team-based continuous improvement framework that

will sustain itself long after he retires and passes the baton to the next
generation

Call this leadership role what you will: architect, orchestrator, process
guardian, champion, coach—for lasting transformation, a respected individual
or team should rise above the traditional organization structure, ensuring that
people, processes, and technology act in unison. To encourage breakthrough
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and continuous improvement, executives must clearly articulate the vision and
strategy, and the champion may then take the lead role in spreading this
message throughout the organization. Finally, the IT architecture supporting
the performance management system must be simple, agile, and intuitive,
so that it becomes an integral and value-adding part of the culture. With that
challenge we turn to our final chapter.

354 LINKING STRATEGY WITH ACTION: PERFORMANCE MANAGEMENT



Chapter 11

Lean IT: Applying 
Continuous Improvement to
Information Systems

We seem to spend more time fighting with our software than working with it.
Can I really trust this data?
Why doesn’t our IT staff seem to understand how our business works?
Why do we invest in systems that don’t solve our problems?
We seem to waste half of every meeting arguing over whose data is correct!
But we just replaced that software five years ago. . . .
After all that money and effort, and everyone still relies on spreadsheets?

Do these lamentations sound familiar? The unfortunate fact is that many com-
panies feel they are held hostage by their information systems: They can be
unreliable and overly complex, not suited to the business needs, while con-
suming vast resources to purchase, implement, and maintain.

Furthermore, business managers are often expected to accept responsibility
for systems they don’t understand, can’t manage, don’t trust, and possibly even
fear. It would be unacceptable for the production, marketing, sales, or finance
departments to operate in this fashion; why should IT be any different?

Fortunately, IT has reached a significant evolutionary milestone, and we
now have the opportunity to change this untenable condition. Since the birth
of the computer industry change has been revolutionary, with each generation
effectively replacing the last, despite expensive attempts to integrate old and
new. With an established foundation of standards in hardware, communica-
tions, software, and database technologies, change can now be evolutionary.
And with the maturity and consolidation of the ERP industry, an enterprise

Lean Enterprise Systems: Using IT for Continuous Improvement, by Steve Bell
Copyright © 2006 by John Wiley & Sons, Inc.
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application foundation may be established upon which we can build for the
future. We can now strive for the continuous improvement, rather than the
continuous replacement, of our enterprise information systems.

In the first ten chapters of this book we have explored how IT may aid in
the continuous improvement of a Lean Enterprise. In this final chapter we turn
the tables, exploring how continuous improvement, and the lessons learned
from decades of Lean Manufacturing evolution, may enhance the perfor-
mance and longevity of IT. To understand this new approach to managing
change we begin with a brief examination of the past; then we’ll explore the
future of Lean IT. This chapter is thus organized into four sections:

The Challenges of Traditional IT—explores some of the pitfalls of tradi-
tional IT change management practices.

What is Lean IT?—examines the tools of Lean IT, the significance of 
an enterprise software ecosystem, and lessons learned from Lean 
Manufacturing.

Guiding Change with Lean IT—explains why information technology is 
not the solution, merely a tool in the hands of people to improve
processes.

Applying Lean IT to the Lean Enterprise—illustrates how Lean IT and 
the Lean Enterprise may work together for sustained continuous
improvement.

THE CHALLENGES OF TRADITIONAL IT

Pain, Chaos, and Project Failure

Although they won’t readily admit this, and you won’t see this word appear-
ing in any glossy brochures or fancy websites, IT sales and marketing profes-
sionals spend considerable time talking about their customer’s pain. What is
it? Why does it happen? What does it cost? Has the pain reached a critical
threshold to stimulate a buying decision? If not, what can they do to elevate
this perception? Who is the decision-maker that is motivated to relieve this
pain? What is it worth to him or her? And most importantly, how can they
position their “solution” to eliminate this pain? Astute sales and marketing
professionals know that we all live with pain—it’s simply a fact of existence.
They understand that people are able to ignore most pain for long periods of
time with a variety of clever avoidance techniques. They also know that when
pain reaches a critical point, people react quickly and often through emotion.
Being at the right place and time with a quick remedy for the pain is often
more important than having a legitimate and long-term solution to the
problem. In fact, most business problems are solved by changes in policy and
process enacted by people—the information technology is simply a tool to
facilitate the change.
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But because it is human nature to wish for the easy way out, the unfortu-
nate fact is that many reactive information technology “solutions” create new
problems as they solve the old ones. In fact, a new solution may introduce
more pain than it relieves, or it may shift the pain from one part of the orga-
nization to another. In any case, the introduction of a new information tech-
nology often creates a new cycle of pain that leads to yet more information
technology acquisition.

IT is all about managing change, and change can be unpredictable. The
APICS magazine article “Give Change a Chance” observes:

IT projects create value by creating organizational change. The greater the 
scope and impact of the technology, the more change it creates. ERP touches
every area of the company, and many people don’t necessarily perceive a
problem in their own area. Why is change—and workers’ natural inclination 
to resist it—so prevalent in most ERP implementations? It’s the nature of the
beast, both the ERP beast and the human one. Bring those two beasts together
and you’ve got what could be a volatile, expensive, and time-consuming 
situation.213

IT projects are indeed volatile, expensive, time-consuming . . . and risky.The
Standish Group has been conducting surveys on all types of IT projects since
1994. Their research, published in their annual CHAOS report, reveals that in
2001 a staggering 31.1% of projects were cancelled before completion. Further
results indicate 52.7% of projects cost 189% or more of their original esti-
mates. The proportion of successful projects completed on time and on budget
is only 16.2%. And, even when these projects are completed, many are a mere
shadow of their originally specified requirements. Projects completed by the
largest American companies reported achieving only 42% of the originally
proposed features and functions; and while smaller companies [and smaller
projects] do better, there is still a pretty large gap.214

The pain of failed IT projects is felt by large and small enterprises alike,
but it is the failures of the largest that have become legends. Many well-
publicized ERP and SCM failures have cost large enterprises hundreds of 
millions of dollars. The widely reported losses include only immediate rev-
enues, project costs, and market valuation, but the damages extend beyond
dollar figures to the immeasurable loss of customers, employees, and reputa-
tion. Perhaps large enterprises can recover from hits like these, but small and
medium-sized companies cannot.

In addition to the losses suffered by individual companies, there is a massive
economic impact from poor enterprise software quality, according to a The
Economist article titled “Managing Complexity”:

A 2002 study by America’s National Institute of Standards (NIST), a govern-
ment research body, found that software errors cost the American economy $59.5
billion annually. Worldwide, it would be safe to multiply this figure by a factor of
two. So who is to blame for such systematic incompetence?
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Cost overruns and delays are common in numerous industries—few large infra-
structure projects, for instance, are completed either on time or on budget. But
it is peculiar to software that billions of dollars can be spent only for nothing
useful to result.215

Large IT projects are dangerous territory, introducing significant business
risks and seducing us with high expectations for new technology, while con-
founding us with assertions of intangible ROI. The practice of IT is often per-
meated with a sense of magic and mystery, where businesspeople suddenly find
themselves at a loss of confidence. And when large and complex information
technology projects meet with the culture and unpredictability of organiza-
tions and people, they often fail.

The Traditional Approach to Enterprise Software Management

Let’s examine the traditional methods of how a company selects, implements,
and maintains enterprise software, and later we’ll build on these concepts to
show how a company can achieve Lean IT.

An enterprise must first match their needs against the capabilities of enter-
prise software, and it is commonly accepted wisdom that most horizontal*
ERP applications should satisfy 80% to 90% of the requirements of any enter-
prise. Depending on how sophisticated and unusual the operations, they may
call for some customization, or the integration of specialized vertical software,
to exceed 95% of these requirements. Beyond 95% most find there is a
decreasing marginal cost/benefit for a software application investment, and
often the gap (the remainder of unfulfilled requirements) is satisfied by a
mixture of process redesign, manual work, offline spreadsheets, and discon-
nected desktop databases.

Herein lies a vital question that many fail to ask: Are the unique require-
ments in the ‘95% and above’ zone (that are not satisfied by an off-the-shelf 
software application) simply remnants from obsolete legacy systems and out-
moded practices, or are they what create distinction and real competitive
advantage for the enterprise? The answer to this question may determine
whether these practices deserve investment or should be thrown out with the
legacy system bathwater.

How do we arrive at this measure of 85%, 90%, or 95% fit to our require-
ments? First, we must identify those requirements; approaches can include
extensive investigation by consulting firms using elaborate requirements man-
agement software tools and checklists, or internally led initiatives with varying
degrees of formality. In any case, let’s assume that we have identified a list of
1000 specific software capabilities needed to run the business, weighted by
importance. We’ll discuss the practical implications of managing such a large
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list in a moment, but for now we must develop a plan for the implementation
of these capabilities when we install the new system.

In our practice we rarely see a company that can implement all of its
requirements in a single “big-bang” implementation. Even those that claim to
implement in this way choose to leave a few low-priority capabilities on the
table to address later—thus even so-called big-bang implementations are
phased to some degree. Let’s assume for this example that a company selects
an application that satisfies 90% of its requirements (900 out of 1000 from
their list)—are they going to realize the full 90% potential of the application
after the first phase of implementation? Probably not. Can they get by with
fewer than 50% of these capabilities? Again, probably not. So what results is
a set of necessary and target zones somewhere between 50% and 90% of their
requirements, with the 90% line representing the system potential.216 The nec-
essary zone defines those capabilities the enterprise should have to run the
business effectively, and the target zone indicates the nice-to-have capabilities
that will boost performance. There is also a danger zone below which the
enterprise cannot function; these zones are illustrated in Figure 11-01.

Should an enterprise lack the skills or resources to rise above the necessary
zone and into the target zone, it may be perpetually trapped by manual
workarounds and dis-integrated systems that compromise business effective-
ness. And if the meager capabilities fall into the danger zone, the application
is probably doing more harm than good.

Traditionally a project team should select (or develop) a new application
that provides a path to the target zone, implementing the application in phases.
In the example illustrated in Figure 11-02, this particular enterprise intends to
implement phase 1 beginning with 65% of the functional requirements, pro-
ceeding to phase 2 implementing another 20%, which results in an 85% fit.
Finally they plan to creep over 90% with a combination of incremental refine-
ments to the software and processes, supplemented by spreadsheet and
manual workarounds.

Following this rigorous methodology, companies may succeed with the
implementation, delivering a functional application.According to the Standish
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Group CHAOS report, however, quite often this story does not have a happy
ending. There are many ways a company can be trapped by the complexity of
an IT project and become a statistic. For example, a company may struggle
with a poor application, or perhaps an adequate application implemented
poorly, for years. One day the pain becomes too great and they react, select-
ing another application that they believe will suit their needs better—hoping
for a target of 80–90% fit. But they don’t do a good job identifying their
requirements, because they lack the time, the skills, or a vision for the future;
they simply define their requirements as an extension of the capabilities of
their current application.

This company chooses an application that can provide 80% of the require-
ments they can articulate. Because the company is in crisis, struggling with
their current application while trying to keep the business running, they decide
to implement 70% of the system potential as quickly as possible. Unfortu-
nately, the project soon begins taking longer and costing more than expected.
As they learn of new capabilities they did not consider when defining their
initial requirements, they may increase the scope during the project. The time-
line and budget slip further.

As they continue falling behind they begin to hurry, devoting insufficient
attention to training and testing. As a result of this haste, many unanticipated
problems arise during go-live. By now the implementation has become a
chaotic dash for the finish line, straining to keep the business running while
fighting brush fires in every direction. Finally someone throws “the switch”
and the new system is live. However, because not all the desired functions
work as planned, they end up achieving only 60% of their new system poten-
tial. Everyone in the company is exhausted, the project team is disenchanted,
and management is frustrated. The project did not go well, and no one is
looking forward to phase 2.
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No surprise—phase 2 never happens. In addition, the business requirements
continue to change, and while the vendor issues updates that improve the
application potential, the use of the application is not improved. The effort to
upgrade the software is a substantial project in itself, and is thus avoided, so
the software upgrades stay on the shelf. Because of the lack of training and
proper user documentation, combined with employee turnover, system per-
formance continues to degrade, until one day someone hollers, “This software
doesn’t work, we should replace it!” And the cycle begins again. This unfor-
tunate drama is illustrated in Figure 11-03.

Whatever the specific causes, ultimately this is a failure of change manage-
ment. The business processes and the underlying systems are not continuously
improved, and the situation follows the natural path of entropy. To manage
change in the traditional way, the team must manage the multitude of issues
and requirements that arise during an IT project. During the early discovery
phases of a project, while the team is conducting interviews, process analyses,
mapping sessions, etc., hundreds or even thousands of distinct issues will
arise—problems, questions, variables—that lead to specific requirements.
Some newly discovered issues will be critical, whereas others will not be. It is
important, however, to record all issues and requirements as soon as they are
discovered, to prevent them from becoming lost.

At some point, this list develops into a prioritized set of issues and require-
ments that may be used to select software, to direct the phases of its imple-
mentation, and to measure the results. Earlier we suggested a hypothetical list
of 1000 requirements. In fact, there may be many more, but it is not necessary
to manage all of them with equal diligence. Here is a traditional approach that
focuses effort on the most important issues:
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• Select a tool to manage the issues and requirements. Although sophisti-
cated software tools are available for this job, a simple spreadsheet or
desktop database may suffice for a smaller project.

• Prioritize the issues and requirements, and carefully manage the top 10%
to 20%:
• During the selection of software these key requirements are called crit-

ical differentiators, because they distinguish one application’s suitability
from another.

• During the implementation, as well as ongoing maintenance of the
system, these key issues should be prioritized by the impact they will
have on the business.

Using this approach, the project team may whittle a list of 1000 down to one
or two hundred critical issues and requirements; these may be assigned to
various subproject teams, where the volume becomes manageable. Because
these issues and requirements are managed in a database, they can roll up into
a consolidated list that is used to measure overall system performance by 
percentage of fit to total requirements.

The Seven-Year Itch

Despite the fact that the traditional change management tools and methods
just described have existed for many years, enterprise software applications
are replaced with surprising frequency. In particular, it is well known that ERP
systems historically have a lifetime of no more than five to seven years. And
this frequent replacement cycle of individual applications is only the tip of the
iceberg; the fact is that most enterprises maintain several critical enterprise
software applications, each with their own challenging implementation and life
cycle management issues. Each of these applications must also be integrated
and managed collectively to support the smooth flow of processes and value
streams. As the statistics suggest, the chances for success in the face of such
instability and complexity aren’t encouraging.

The enterprise software industry clearly knows about this five to seven year
replacement cycle; in fact, it has come to depend on it. Doug Burgum, formerly
CEO of Great Plains Software, is now Senior Vice President of Microsoft Busi-
ness Solutions. In 2002, Red Herring, a Silicon Valley technology magazine,
asked Burgum when he expected the ERP market to rebound:

He not only skips the ‘poor visibility’ jargon, he names specific years. “This
market is going to get a lot stronger in ¢04, ¢05 and ¢06,” says Burgum. Call it the
Y2K echo or the seven-year itch. Whatever the name, it’s the cornerstone of
Microsoft’s stealthy plan to storm the business applications market. In the late
90’s, companies loaded up on business apps to upgrade systems that couldn’t
withstand the year 2000 date change. Since then, sales have nosedived. But com-
panies typically refresh their application software about every seven years; hence
Mr. Burgum’s prediction.217
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Following the Y2K boom and bust, the enterprise software market in
general, and ERP suppliers in particular, have seen some hard times. In late
1999 ERP sales suddenly plummeted, like someone turning off a light switch.
In the post-Y2K aftermath, the number of viable ERP vendors has dwindled
from hundreds to a few dozen. Some of the ERP products simply disappeared,
leaving their customers racing to find a replacement. Many more were
acquired by ERP software companies bent on acquisition* to capture the
ongoing maintenance revenue stream and customer base.

These parent companies are consolidating multiple ERP products into a
portfolio, hoping to leverage their large customer base and service revenue
stream to fund the development of the “next generation” of ERP system.With
that said, the likelihood of the emergence of many completely new ERP
systems is very unlikely for two reasons: 1) ERP software has become
extremely broad and complex, creating a significant barrier to entry, and 2)
the ERP growth boom is over, and most publishers are now incrementally
improving their systems primarily funded by ongoing maintenance and pro-
fessional service revenue streams. The top tier ERP vendors are striving to
move their complex systems downmarket because most of their largest cus-
tomers have long since purchased ERP systems. After garnering 50% or more
of the global ERP market for large enterprises, SAP’s revenue growth has
shifted from product sales to professional services.

But what about the next seven-year replacement cycle? If anyone has the
muscle to introduce a revolutionary new ERP system, wouldn’t it be
Microsoft, with their +$3 billion annual R&D budget? Even Microsoft’s
Project Green, their initiative to develop a comprehensive new ERP system to
replace their assortment of acquired systems to meet this next replacement
cycle, was placed on the back burner in 2004. An InfoWorld article, “Microsoft
Puts Brakes on Next Business Apps”, states that:

Microsoft plans to build completely new business applications on a single code
base that will eventually replace its existing offerings. Microsoft originally had
planned to ship the first results of Project Green as early as late 2004. Because
the first products now won’t be out until 2008 at the earliest, the number of devel-
opers assigned to Project Green is being reduced from 200 to 70.“We have made
a decision to move resources off Green and back on the core product lines to
strengthen those product lines because we realize now that it is going to take
much longer,” Burgum told a federal court in testimony in the U.S. Department
of Justice’s case to block Oracle’s takeover of PeopleSoft.218

Could it be that even the powerful Microsoft is experiencing difficulty 
managing the overwhelming complexity of several ERP systems? Then in
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March 2005 Microsoft restated their strategy, suggesting that they would main-
tain the separate product lines for much longer, while investing in their
enhancement with the latest developing technologies.219 We may expect Oracle
to experience the same challenges as they assimilate PeopleSoft; shortly after
the acquisition in early 2005 Oracle announced Project Fusion, the intent
within three to four years to combine three massive ERP products (Oracle,
PeopleSoft, and JD Edwards) into a unified code base220—a seemingly impos-
sible feat.

Have we arrived at a critical milestone in the evolution of the enterprise
software industry, where managing complexity, and not the mixture of promise
and chaos of emerging technology, is our greatest opportunity and nemesis?
What does this mean to the company that is planning to purchase a new ERP
system? What does it mean to a company striving to improve the one it already
has? Is an enterprise destined to continue replacing its core enterprise system
every seven years?

This crisis of complexity does not just affect ERP systems; it’s a challenge
that the entire IT industry must confront. The imperative question that results
from all of this pain, chaos, cost, risk, complexity, and failure is this: If a 
manufacturing enterprise cannot compete in the global market without IT, then
how can they make IT manageable?

WHAT IS LEAN IT?

Lean IT is practical, manageable, agile, and team-based, and it must add value
to the enterprise. That sounds easy enough, but don’t expect that achieving it
will be. Jim Womack speaks of the natural inertia of human nature working
against the idea of Lean IT:

I’m not naive about getting the world to embrace Lean information manage-
ment. We’re not quite yet at the end of thinking that more information is always
better and that if we just had all possible information, perfect algorithms,
and lightening fast central processors, life would be easy. For example, despite 
50 years of evidence that this isn’t true, we are now embarking on a new 
experiment with RFID in which every item in every process can be tracked 
individually.221

So how do we compensate for the natural tendencies toward overcomplica-
tion, overautomation, and rigidity, to realize the benefits of Lean IT? Recall
that in Chapter 1 we contrasted the rigidity and long-range planning of tradi-
tional IT with the agility of Lean thinking; this is shown again in Figure 11-04.

For IT to become Leaner it must:

• Manage change incrementally and continuously
• Organize and execute with cross-functional teams
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• Measure performance in a holistic and relevant manner
• Encourage the general development and sharing of knowledge
• Focus education and improvement initiatives on processes and value

streams
• Measure success by speed and flexibility, without causing chaos
• Be accepted and used properly by the user community
• Enable users to be more effective at their value-added activities

Lean IT is attainable, but it requires similar effort and resourcefulness as an
enterprise striving to transform its traditional manufacturing operations to
Lean. The fact that we’re dealing with computers rather than drill presses and
assembly lines makes little difference.

Michael Hugos, author of Building the Real-Time Enterprise: An Executive
Briefing, stresses that:

IT can be a big part of what makes a company agile, or it can be a big part of
what makes it a clumsy, slow-moving bureaucracy. One of the major determi-
nants of this is the way your company answers the question, “Should we build
our systems fast, or should we build them good?” The agile answer is to build
them fast and good enough for now.

What does “good enough for now” mean? In a fast-paced, competitive world,
opportunities arise quickly and then either fade away or evolve into something
else. The advantage goes to companies that can develop systems that are ready
when the business needs them and don’t cost more than the opportunity is worth.
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The best way to do this is to create systems out of combinations of simple build-
ing blocks and repeatable processes.222

On our path to Lean Manufacturing we must transform the factory with 
flexible and standardized processes; similarly, to craft Lean IT we must
develop agile and standardized software, development, integration, training,
and support tools and methods. More importantly, however, to achieve Lean
Manufacturing we must change the way we think—new attitudes accompa-
nied by effective change management and continuous improvement practices
are equally vital to the development of Lean IT. First we’ll explore the tools
of Lean IT, then in the next section we’ll turn our attention to the essential
issues of change management and continuous improvement.

The Future of Enterprise Software

IT professionals now have the opportunity to do more than just keep their
heads above water. This change from revolutionary to evolutionary, from 
continuous replacement to continuous improvement, offers a real opportunity
not just to achieve a system’s potential but, more importantly, to continue
improving upon it indefinitely.

Gartner, who is known for spotting and naming emerging trends, has coined
the term ecosystem for the new industry model of enterprise software, and
ecosystem vendor for those large entities around which the supporting players
cluster. ComputerWorld notes in the article “Gartner Sees Shift to Bite Size
Business Software”:

Gartner believes that makers of software [. . .] such as SAP, IBM, Oracle, and
Microsoft must carve smaller pieces out of their large packages to make it 
possible to adapt them more quickly. And they must also make sure that those
pieces can also plug into competing products, as companies cherry-pick more
specialized programs from different vendors but want to stitch them together
seamlessly. This increases the agility of the software because it’s now easier to
arrange the process or determine who will actually perform each step in the
process.

In this way, business process is shifting IT projects from large multi-year
marathons to rapid deployment gap applications [incrementally improving capa-
bilities up to and beyond the 90% fit zone]. Instead of continuing to sell com-
prehensive products, software makers are trying to create what Gartner calls
“ecosystems”—realms where they shape the environment and create frame-
works and standards within which others operate. Increasingly a [software]
company is destined to become part of an ecosystem in order to survive. On the
other hand, software buyers need to switch from one large purchasing decision
to picking the right product for individual tasks.223

This ecosystem model suggests that enterprise software life cycles will
lengthen and there will be fewer new entries into the marketplace for the core
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enterprise systems: particularly ERP, and to a lesser degree CRM, PLM, APS,
MES, WMS, and others. Why the distinction between ERP and all the others?
As I described in Chapter 6, ERP is the backbone of enterprise software, the
core around which all others integrate. The broad scope and complexity of an
ERP system, although on one hand desirable, on the other hand is costly to
implement. Once an ERP system is well-established, it is dreadful to replace
because a mosaic of supporting applications have united around its frame-
work; the entire ecosystem now relies on the survival of its host.

With the continuing advance of integration technologies, these host soft-
ware vendors strive for evolutionary (not revolutionary) advances, so they do
not risk losing their existing customer base. In this new model the ERP system
now sets the pace of evolution through incremental functional and technical
changes—the upgrade paths and future development cycles of the entire
ecosystem depend on their plans. Ideally the entire ecosystem will evolve in a
smooth fashion, ensuring that the core ERP system will persist, gathering new
developments and partners that emerge as markets shift and requirements
change.

According to Ray Lane, former President of Oracle, speaking before 1100
software industry executives at the illustrious Software 2004 conference in
Silicon Valley, “Software innovation on a grand scale is dead.” The chances of
revolutionizing the software market today, on the scale of what SAP or Siebel
have done, are slim. Consolidation rules. The real change taking place is in
software as a service: delivering applications—faster, cheaper, and more
nimble—to an enterprise’s Web Services-based architecture, rather than offer-
ing packaged software.224

This new ecosystem model means that companies can no longer hope to
solve their problems with the replacement of their ERP software every few
years. Of course they can try, but with the remaining ERP suppliers improv-
ing their products to the point where they are functionally similar, what’s the
point? Because the enterprise software market has changed, so must the
approach to selection of a partner. Once there were hundreds of ERP vendors
competing for business; now there are only a handful of viable candidates.This
suggests a thorough consideration of the partner as well as the product. An
enterprise should ask: Do we trust these people? Do we buy in to their vision
for business and technology advancement? Forget the seven-year replacement
cycle, this is a long-term marriage. The software function, look, and feel that
evolves ten years from now may be quite different, but we’ll still have the same
partner.

The bottom line is that an enterprise should expect to use its ERP system
for many years to come, so the continuous improvement of the entire enter-
prise software ecosystem surrounding the ERP core is essential. Recall
Michael Hugos’ earlier suggestion in “Agility Is a Frame of Mind”,“The advan-
tage goes to companies that can develop systems that are ready when the busi-
ness needs them and don’t cost more than the opportunity is worth. The best
way to do this is to create systems out of combinations of simple building
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blocks and repeatable processes.”225 This is the very essence of what Web 
Services and Service-Oriented Architectures offer, and how the enterprise
software ecosystem may be created.

The Role of Web Services and Service-Oriented Architectures

In the Lean IT model, although the core components of the ERP system
provide the stable structure and transactional framework for the enterprise,
changes in requirements may be managed by implementing relatively small
and standardized pieces—sometimes called components, objects, building
blocks, or granules. This Lean change management approach is similar to an
Assemble or Configure to Order production environment. Although there are
strong competitive pressures to move quickly in this direction, these are coun-
terbalanced by great industry inertia. Most ERP suppliers have been invest-
ing in components and Web Services for some time now, granularizing their
systems to some degree. However, many of their organizational structures,
consulting methodologies, licensing structures, maintenance policies, pricing,
compensation, and revenue recognition models are still managed as a mono-
lithic framework.

Then there is the Open Source software movement, where the underlying
source code and intellectual property are available to a community of devel-
opers and users. Open Source involves a rapid, communal, and democratic
development approach with frequent interaction between developers and
users. The popular Open Source principle of Free (capital F) software shows
the characteristics of a social movement. Free software is accessible via a
license that grants users permission, in perpetuity, to copy, modify, study, and
distribute the software’s source code. It is a philosophy about the develop-
ment, distribution, and accessibility of software, namely, the freedom involved
to that end—Free does not refer to price.226 Whatever the underlying motiva-
tion, economics or social movement, Open Source is a rapidly growing phe-
nomenon that commercial software publishers are being forced to confront
and embrace.

The article “Demand at the Fount for Open Source” argues that we are
seeing early signs of a significant shift in how companies think about software
development:

[Within the Open Source community] the features of the software may literally
be developed by a party other than the one that originally provided the software,
and that development may actually be incorporated into the original source of
the software itself. This means that if, for example, a company needs something
from its Open Source software which is not supported, it can then develop or
sponsor development for that functionality in the product. The functionality can
further the growth of the product as a whole.Thus the software’s entire user base
can benefit and the primary development team of the software may not have to
devote as much in the way of resources to creating new functionality on its own.
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Companies sponsor such development because they have the opportunity to get
what they need at a lower cost, and via an efficient process. This development
process signals a shift in how the software industry does business.227

The Open Source community proudly demonstrates their large-scale com-
mercial viability, pointing to Amazon and Google, whose infrastructures are
deeply rooted in Open Source. Erik Keller originally coined the term ERP
while at Gartner, and is the author of Technology Paradise Lost. Keller pre-
dicts that the Open Source movement will cause a significant and irreversible
disruption to the enterprise software industry:

It used to be assumed that either you outsource a business process/application,
build it yourself, or buy software for it. Open Source changes these assumptions
dramatically, as it brings back the potential to build and own an application; or
to blend methods by means of a consortium, in-house development, or con-
tracting with offshore providers. Thus the economics of how IT gets deployed is
turned on its head and is ready for reevaluation.

Buyers of technology now have choice, and with that choice a large amount of
bargaining leverage. This is one of the reasons why the software market has yet
to recover to historical growth patterns. To cope with Open Source, many sellers
of technology will need to switch their investment and revenue strategies from
the front end of selling a piece of software to the back end of supporting a
process. What a seller may lose in hardware or software license fees, it will need
to pick up in long-term support contracts and consulting. These factors and the
maturing landscape of Open Source products and initiatives will permit buyers
to play software license vendors against Open Source service vendors, forcing
margins and long-term pricing downward.228

The Open Source movement is gaining strength, with the major infrastruc-
ture players (including IBM, Hewlett Packard, Sun, Oracle, and perhaps even
Microsoft) enthusiastically signing up. However, it is unlikely that the main-
stream enterprise systems (ERP, CRM, PLM, and others) will be quickly
replaced, because these massive applications represent many man-centuries of
development. In fact, as ecosystem hosts, many enterprise software publishers
are now embracing (or are being forced to embrace) the potential for Open
Source component integration. As Gartner pointed out, the customer must
select an ecosystem, then form a fluid relationship with its constituencies,
adapting to changing requirements. In the future, many of the vital compo-
nents of an enterprise architecture may be Free.

Agile Software Development

The use of these new tools, techniques, and relationship models lead to an
approach called Agile Software Development. This approach reduces devel-
opment lead time while improving flexibility, helping to avoid the massive soft-
ware debacles experienced by large and small enterprises alike. Until now,
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complexity has been our biggest constraint to producing timely, flexible soft-
ware tools. According to The Economist:

There are five steps involved in creating a piece of software: enumerating the
requirements; designing the program; actually writing the code; testing it; and
then deploying it. Traditionally and naturally enough, this was seen as a sequen-
tial process. However, John Swainson [formerly in charge of software develop-
ment for IBM Corporation, and now CEO of Computer Associates, one of the
world’s largest software companies] points out that by the time an organization
gets around to deploying a piece of software, its requirements have often already
changed. This, he says, means that an “iterative” model, in which an organization
continually cycles through the five phases, makes more sense than the traditional
“waterfall” which puts them in sequence.

The main principle of agile programming is that developers must talk to each
other often, and that they must talk to the business people setting requirements
equally often. Combine this with a short time-scale—ideally agile proponents
seek to deliver a working bit of software every few weeks—and you have an
accelerated, informal version of the iterative model. This means that no project
can go on for years and produce nothing—a fatally flawed project will be caught
sooner.229

Figure 11-05 contrasts the traditional waterfall approach to the iterative
(spiral) model, where phases are much smaller in scope (measured in days
rather than months), using smaller development teams and frequent interac-
tion with the users, to deliver workable solutions faster. Requirements that are
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not prioritized for the current phase are set aside for a short while, until the
next cycle comes along.

The iterative development approach favors smaller projects, which means
that development teams are not required to forecast requirements far into the
future, so the system is able to quickly adapt to change. Furthermore, the teams
themselves may be kept smaller and tightly focused. A fundamental challenge
for a traditional software-development organization is Brook’s law*: Adding
more programmers to a late project makes it later. More generally, Brook’s
Law predicts that the complexity and communication costs of a project rise
with the square of the number of developers, while work done only rises lin-
early.230 In other words, several small teams work faster and better than one
large team. The corollary to Brook’s Law happens to be one of my favorite
resource management principles: Nine women cannot make a baby in a month.

Agile software development replaces long, arduous phases with rapid and
continuous improvement cycles. Requirements forecasting is reduced, lead
times for delivery are shortened, waste is eliminated, and quality is improved.
By the way, have you noticed that this is the same iterative diagram used to
illustrate Dr. Deming’s PDCA cycle? And did I just say “continuous improve-
ment cycles”? It’s beginning to sound like we’re a software factory, producing
on an Assemble to Order basis. Work is pulled by real-time customer demand,
utilizing concurrent product development methods, small teams, standardizing
work, eliminating waste, resulting in reduced lead time, improved quality, and
agility. This is the essence of Lean IT.

GUIDING CHANGE WITH LEAN IT

Technology is NOT the Solution

The tools to support IT change management are important; but as we empha-
sized with Lean Manufacturing in Chapter 3, the tools are necessary but not
sufficient. Just as Lean Manufacturing requires a fundamental change in think-
ing, Lean IT requires effective change management attitudes. Agility begins
as a frame of mind.

Despite what much sales and marketing literature gushes forth, informa-
tion technology is just a tool, it is not “the solution.” To deliver value to the
customer, Lean IT must aid in the solution of a business problem by devel-
oping effective and standardized procedures, thereby enabling continuous
improvement.

To get to the heart of the business problem, to find the controlling simplic-
ity, the point of greatest leverage, we must identify and eliminate the con-
straint. According to the Theory of Constraints, we should begin with policy
constraints, because they embody the habitual attitudes and behavior of 
the organization. In the latest installment of TOC novels, Necessary But Not
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Sufficient co-authors Goldratt, Ptak, and Schragenheim emphasize that in
order for IT-induced change to be effective, the policies (rules) of the organi-
zation must come first:

“. . . now we install some new technology. Let’s assume successful installation
occurs; the limitation has been diminished. But what happens if as part of the
implementation of this new technology, we neglected to address the rules? What
happens if we still operate with the old rules, the rules that assume the existence
of the limitation?”

“In that case, the rules themselves will impose a limitation,” Lenny says.

“Exactly. And then what benefits will we gain from the new technology?”

“I don’t know,” Lenny answers. “It depends on the technology and what it does.
But I see your point. If we don’t also change the rules, we can be assured that
we will not realize the full benefits.”

Scott looks at the sky, still pretending to smoke his imaginary pipe. “You see,
Watson, technology is a necessary condition, but it’s not sufficient.To get the ben-
efits at the time that we install the new technology, we must also change the rules
that recognize the existence of the limitation. Common sense.”231

This may be common sense; most people understand the old phrase garbage
in/garbage out. If we invest in automating a broken process, we only speed up
the creation of waste, while at the same time cementing the problems into
place. But if this is common sense, then why do software implementation teams
commit this blunder so often?

Even when information technology appears to be focused upon the 
policies and processes of the organization, this may not lead to an effective 
or enduring solution. People must drive change. During a presentation 
titled “Run the Business, Grow the Business, and Improve the Capabilities,”
Roger Brooks, President of Oliver Wight North America, illustrated the 
challenge of sustained change management with the diagram shown in 
Figure 11-06.232

Brooks’ message is poignant:

• A technology and process improvement solution that does not involve
the hearts and minds of people leads to alienation, depersonalization, and
turnover; all significant threats to sustained continuous improvement.

• A technology and people solution that does not include process improve-
ment simply automates chaos and inefficiency; this is the GIGO (garbage
in/garbage out) principle.

• A people and process improvement solution that does not include 
technology may indeed work just fine—information technology is not
inevitable. A process should first be simplified before it is automated. But
although a Lean Enterprise should initially focus on process improve-
ment and simplification, continuous improvement efforts may eventually
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lead to complexity through increased volume, velocity, and variety.
The situation may then call for the skillful application of information
technology.

This three-way interdependence of people, process, and technology requires
coordination, or as I prefer, “orchestration.” Coordination implies centrally
planned and controlled behavior, whereas orchestration suggests a leader pro-
viding guidance, setting the pace, while encouraging individual creativity and
inspiration.

Orchestrating Change Through Project, Program, and Portfolio Management

How does an enterprise manage change involving people, process, and 
technology?

Through the Project Management Office, which orchestrates the disciplines
of strategic planning, program and project management, project portfolio
management, and system lifecycle management.

The Project Management Office. Many organizations, even large ones, have
a localized view of project management. Not only do large projects require
dedicated, cross-functional teams, but many medium and large organizations

GUIDING CHANGE WITH LEAN IT 373

PROCESS

PEOPLE

SWEET
SPOT

Frustration Automated
Chaos

Alienation

Process and Technology
without People

Alienation and turnover
Under-utlilized systems

People and Technology
without Process

Automated chaos and confusion
Poor customer service

People and Process
without Technology

Frustration and inefficiency
High cost of operation

TECHNOLOGY

Figure 11-06. The three pillars of change



may have dozens of projects running simultaneously (IT and other types) com-
peting for scarce capital and human resources. Without central planning and
management, these resource battles starve some projects while feeding others,
the inevitable result is a number of failed (or at best underserved) projects.
This suggests the need for not only central allocation and management of
resources but a decision-making process to establish priorities. Any projects
that do not justify sufficient resource commitments should be cancelled or
delayed. How do we determine these priorities? They must be aligned with
strategic goals and objectives.

In their study on enterprise software project failures, the Boston Consult-
ing Group found that initiatives based on a clear strategic vision had positive
outcomes 53% of the time vs. only 22% for projects lacking such vision. The
study concludes that smaller, more focused projects have better chances of
success than broader ones, and companies should focus on “smaller, high-value
chunks” of their business, where big returns can be gained from modest IT
investments.233

The instrument required for such clear prioritization is called the Project
Management Office (PMO), which performs both Program and Project Man-
agement activities, defined by the Project Management Institute:

Project Management—is the application of knowledge, skills, tools, and
techniques to project activities to meet project requirements. The work typi-
cally involves competing demands for scope, time, cost, risk, and quality; stake-
holders with differing needs and expectations; and identified requirements.
Operations and projects differ primarily in that operations are ongoing and
repetitive whereas projects are temporary and unique. The project life cycle
serves to define the beginning and the end of a project.

Program Management—a program is a group of projects managed in a
coordinated way to obtain benefits not available from managing them 
individually.234

Program management involves a collection of projects that are interrelated;
they compete for shared resources while working toward shared goals. Pro-
grams and projects may involve a variety of participants and stakeholders from
within and outside the boundaries of the enterprise, including providers of
products and services, customers, suppliers, funding sources, regulatory agen-
cies, and so on. Programs include multiple projects, and each project may
include multiple phases and subprojects. The competition for resources can be
intense, and the management of all of these interrelated parts requires great
skill and proper tools.

Just like managing the allocation of resources on a manufacturing shop
floor, periodically the need will arise to make trade-off decisions among pro-
jects due to time or resource constraints. How are these prioritization and
trade-off decisions made? Within a single project this may be within the scope
of the project manager. Within a program consisting of multiple related pro-
jects, this may be within the scope of the program manager. But what happens
when an enterprise has many unrelated programs across various departments
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and locations, all competing for the shared pool of capital and human
resources?

Project Portfolio Management. The Project Management Institute defines
Project Portfolio Management (PPM) as “the selection and support of pro-
jects or program investments. These investments in projects and programs are
guided by the organization’s strategic plan and available resources.”235

The Chief Financial Officer of an enterprise is often ultimately responsible
for the oversight of all projects, and the portfolio of IT projects is accountable
to this authority. From a corporate governance perspective the CFO is partic-
ularly attentive to controls upon cost and risk. The Business Finance magazine
article “Project Portfolio Management Goes Mainstream” describes the value
of PPM from this point of view:

Few of the challenges CFOs face are as complex and demanding as managing a
portfolio of enterprise projects. Dropping dollars into one initiative affects all of
the others. Shifting time and resources among ongoing projects directly impacts
risks and returns. A typical medium to large organization has dozens, even hun-
dreds, of projects under way at any given time, and finance executives are increas-
ingly hard-pressed to establish priorities and ensure that initiatives stay aligned
with corporate goals.

Just because a project is important doesn’t mean we have resources to do it. In
this era of tight budgets and limited resources, a haphazard approach to project
management is no longer workable. Companies are looking for a better way to
analyze the risks, costs, and returns that their enterprise initiatives generate.
Many organizations are turning to software that enables them to manage a broad
range of efforts holistically: Project Portfolio Management tools.236

As you might expect, PPM has much in common with investment or product
portfolio management. Although PPM software applications are diverse, most
provide a combination of project management, content management, collab-
oration, portals, reporting, and analysis tools that are fine-tuned to PPM tasks.
Many offer sophisticated and expensive tools that may be appropriate only
for larger enterprises with dedicated PMO resources. However, many small
and medium-sized companies also have the need for such capabilities, because
they have similar functional requirements and project management complex-
ities as their larger counterparts, but with fewer resources to manage them.
The Industry Week magazine article titled “Made for Midsize” stresses this
important point:

“It’s a major misconception that smaller companies have less complex technol-
ogy needs,” observes Rod Johnson, a vice president at AMR Research. “While
larger companies can afford to pursue innovation around technology, smaller
firms typically have to pick their spots and make sure that they’re investing 
in solutions that will provide a significant payback. They face some tough 
decisions.”237
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If they are resourceful, a small or medium-sized company may practice the
disciplines of Project Portfolio and Program Management without sophisti-
cated software tools. In fact, earlier in this book we explored an array of knowl-
edge management tools that may be useful. Furthermore, Project Portfolio and
Program Management principles share the same organizational framework as
enterprise performance management described in the previous chapter,
emphasizing the hierarchical linkages between business strategy and ground-
level initiatives illustrated in Figure 11-07.

More important than the software tools is the necessity for every enter-
prise, large or small, to develop competency in portfolio, program, and project
management. The modern enterprise exists in a dynamic environment; oper-
ational excellence (the performance of ongoing and repetitive activities) has
become a basic requirement for viability. However the ability to plan, execute,
and control a variety of interrelated projects with a wide variety of stake-
holders, and according to a clear strategic direction, may distinguish top com-
petitors from the also-rans. From shop floor kaizens, to internal IT projects,
vital constraint-breaking kaikaku initiatives, and elaborate global supply chain
programs, the enterprise must juggle numerous projects, utilizing scarce
resources to best advantage.
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But there’s more to the PMO than just balancing the project portfolio,
programs, and projects of the enterprise. The EAI Journal article “A Guide to
ERP Success” suggests that there are five vital roles that the PMO and its staff
may contribute to institutionalize effective change management practices:

• Project Management Solution Architect—The PMO assumes a leader-
ship function in defining the combination of processes, technologies, and
standards required to meet strategic and tactical project management
needs.

• Process Champion—The PMO develops, implements, and continuously
improves project management processes based on organizational feed-
back, management requirements, and industry best practices. Implicit in
this role is the need to provide value to project and senior management
stakeholders.

• Mentor and Coach—The PMO assumes an active role in promoting
knowledge, understanding processes, and achieving buy-in from stake-
holders. The focus is on promoting an understanding of relevant PMO
processes but may extend to an understanding of general project man-
agement knowledge that’s relevant to the stakeholder. This role also
includes developing and implementing project management training.

• Facilitator—This role includes working directly with project teams 
and conducting project workshops designed to gain consensus on key
parameters such as scope, resource requirements, plans, and schedule
dependencies.

• Knowledge Broker—In this role, the PMO ensures that all project-
critical management data and information necessary for process imple-
mentation and decision-making are available to all stakeholders. This
includes the analysis and reporting of project metrics, including perform-
ance and risk metrics and quantitative and qualitative analyses, including
variance analysis, critical path analysis, and trend analysis.238

System Life Cycle Management

Finally we arrive at ground level, where systems are selected, developed,
implemented, and continuously improved in the five basic stages described in
Figure 11-07:

1. Define Requirements, Priorities, and Measurements
During this stage, a company should form cross-functional teams, map
current-state processes, and identify desired future states and the gaps
between current and future states. The team should identify linkages to
the strategic plan and then establish a value for each gap, to prioritize their
closure. Finally, the team should define particular software requirements
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to address each gap, remembering that a balance of people, process, and
technology is required at this point.

Now here’s the kicker—if continuous improvement efforts are
already underway, shouldn’t this current/future state gap analysis, strate-
gic linkage, and prioritization process already exist? An enterprise
shouldn’t perform these analyses only when they’re shopping for soft-
ware; this should be an ongoing process.

2. Design or Select a System Based on Prioritized Requirements
Although this stage may include the development of software, our focus
in this narrative is on the selection of a commercially available software
product.The team should be armed with a prioritized set of requirements
based on their desired future state. A team selecting software without a
clear definition of its needs, and without predefined criteria and methods
for evaluating, weighting, and selecting the right software based on those
requirements, is just conducting a fashion show. Either the cheapest or
the best-looking software, presented by the most persuasive sales team,
that happens to say the right things at the right times, is likely to win.
Or, if the selection team is imbalanced, with too much emphasis on a
particular function or department, then an imbalanced selection may
result. A cross-functional team ensures the development of a balanced
set of criteria through the future state definition process, linking priori-
ties to strategic goals and objectives, ensuring that the selected applica-
tion provides the best overall fit. As Rother and Shook point out in
Learning to See, without a guiding future state, improvement efforts are
just wasteful.

3. Validate and Test
Software has now been selected (or designed) based on a preliminary
definition of key future state requirements. But before the final system
design is determined, the team should undertake several rounds of pro-
totyping to validate key assumptions and design decisions. This testing
process should be iterative and repeated in multiple rapid cycles and
include tight interaction between the design team and the user com-
munity. In addition to system design, testing also validates training 
effectiveness, user proficiency, data accuracy, documentation, and system
performance, before a go-live decision is made.

4. Implement and Integrate
Skillful planning, project management, and a committed team are essen-
tial to a successful implementation; otherwise delivery of a successful
project is pure luck.

5. Support, Maintain, and Continuously Improve
As we have already established, it is critical that selection, implementa-
tion, and maintenance decisions be made with the entire ecosystem in
mind. Once a system is in place, changes made within the entire collec-
tive of systems and processes (the ecosystem), including rapid and fine-
grained adaptation to changing business practices, software upgrades,
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customizations, and integrations, must be carefully orchestrated in con-
junction with cross-functional training and continuous improvement ini-
tiatives. Period.

This process describes the initial selection and implementation of a new
system; however, the very same approach applies to the ongoing improvement
of any system in a rapid cycle as shown in Figure 11-08.

APPLYING LEAN IT TO THE LEAN ENTERPRISE

Focusing Change

To realize their full potential, Lean Enterprise and Lean IT initiatives together
must encompass the entire organization, guided by effective strategy, focusing
on specific initiatives. According to Goldratt, Ptak, and Schragenheim, “Soft-
ware adds value only to the extent that it overcomes limitations.” So what are
your limitations? What are your Strengths, Weaknesses, Opportunities, and
Threats? Where are your constraints? How do you improve throughput? How
do you satisfy your current customers and grow your market? How do you
nurture and leverage the collective knowledge of the enterprise? The answers
to these questions must focus the initiatives of the Lean Enterprise, supported
by Lean IT.

Leaders must develop a strategy, identify the constraints that limit the
achievement of that strategy, and focus the energy of the entire enterprise on
breaking those constraints to achieve breakthrough improvement. Does this
focus on constraints mean that an enterprise should disregard the abundance
of incremental improvements that naturally arise from team-based continu-
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ous improvement activities? Of course not. If something is broken, fix it. If
something has fallen on the floor, pick it up. Individuals and cross-functional
teams should be empowered to make incremental improvements whenever
they find them. But should these random incremental kaizen improvements
be the focus? No. The often-cited Lean ideal of the “pursuit of perfection in
everything” may sound virtuous, and is a worthy aspiration for tactical
improvement teams, but it’s not practical from a strategic perspective. To be
effective we must focus on priorities.

We began this chapter by exploring traditional tools and techniques for
managing IT change. This included guiding the selection and maintenance of
enterprise software by identifying gaps between the current and future states,
managing hundreds (or even thousands) of distinct requirements, and mea-
suring overall system performance by percentage of fit to those requirements.
This conservative methodology of rigorously prioritizing and managing a port-
folio of countless programs, projects, issues, requirements, and gaps may lead
to reasonably effective information systems, but many aspects of this process
are wasteful. Furthermore, this approach is not assured of creating a system
that will propel a Lean Enterprise to the next level of performance. This is
because the burden of managing the many small details may bog the change
process down, restricting the team’s focus, leading to incremental but not
breakthrough change.

In this chapter we also explored the benefits of modern enterprise software
tools, which may deliver increased agility through granular component archi-
tectures and a rapid spiral PDCA process. Although this approach is likely to
succeed in creating more flexible information systems, it may not deliver
breakthrough business performance; good tools do not guarantee good results.

Forget guiding the business forward by managing thousands of detailed
issues and requirements—which are the few critical issues that drive Lean
Enterprise success? Where is the business going, and what are the system capa-
bilities required to get there? Whichever enterprise software application best
satisfies these critical requirements will probably perform satisfactorily on the
hundreds or thousands of others.

That is not to say the selection/development team shouldn’t keep this list
of the top 20% requirements in mind, because failure to satisfy any one of
these may create a new constraint. And an internal application development
and support organization should track all of the issues and requirements in a
database, because that is how they manage their activities and support the end
users. But from a system life cycle management perspective, even if there are
noncritical shortcomings with the chosen system, with the flexibility of Web
Services and rapid deployment methodologies, creating a strong ecosystem
foundation upon which to grow and adapt is more important than focusing on
the many insignificant details.

So how do you determine the critical issues that prevent you from achiev-
ing breakthrough performance? Suppose that an enterprise forms a functional
team comprised of nine leaders representing engineering, marketing, sales,
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purchasing, production, quality, distribution, service, and finance; these are the
nine functional areas illustrated in the matrix organization (Fig. 10-13).

Each functional team leader then forms cross-functional process teams
to focus on the elements of the value streams for which they are responsible.
For example, the production functional team leader may form process teams
for scheduling, capacity management, setup time reduction, and other vital
production processes. Remember that this is a cross-functional (matrix)
approach, so engineering and quality members must be involved on the setup
reduction process team, because their actions impact setup time reduction
effectiveness.

In this example, suppose that the nine functional teams are each responsi-
ble for ten process teams; these process teams are responsible for the results
of their processes within the overall value stream. Functional team leaders
communicate strategic goals and objectives downwards to the process teams,
and ideas and initiatives percolate upwards. Through catchball, each process
team develops a list of (for example) five improvement initiatives that support
enterprise objectives; 450 separate kaizen initiatives are now under way (9
functional teams ¥ 10 process teams ¥ 5 initiatives), each with its own targets,
activities, and measurements.The results of these initiatives roll up to the func-
tional team leaders who direct and encourage the teams. The aggregate results
of these initiatives at the functional team level then roll up to the executive
level as a handful of KPIs.

Although 450 separate process team improvement initiatives are guided 
by the top-down communication of strategic goals and objectives, how many
of these initiatives are truly strategic? How many directly address a critical
constraint? Most likely, just a few. And who decides which initiatives are 
strategic, directing the focus of enterprise-wide resources to break critical 
constraints? Are the nine functional teams or the ninety process teams respon-
sible? Can they determine whether any of their improvement initiatives
address a critical constraint? Possibly not, because they do not have a per-
spective on the overall portfolio of projects. Only executive management has
the necessary top down perspective to determine where the critical constraints
exist; thus strategic constraint elimination efforts should be coordinated
through the Project Management Office.

Does this mean that the process team improvement initiatives are unim-
portant? Absolutely not. From the bottom up, continuous improvement should
pursue perfection in every process. Each employee should feel a sense of own-
ership, responsibility, and empowerment for making incremental improve-
ments each and every day. But from a top-down perspective most relatively
minor initiatives do not merit specific visibility.

How is the fabric of top-down and bottom-up objectives and initiatives 
to be woven? The answer lies in a blending of Hoshin Planning mechanics and
the Project Management Office leadership, enabled by a fabric of IT tools such
as alerts, portals, and scorecards, orchestrating enterprise-wide kaikaku and
kaizen initiatives.
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Hoshin Planning concentrates enterprise resources on breakthrough
change, by focusing a few strategic kaikaku initiatives that break constraints.
The Hoshin Catchball process reaches down and across the organization to
the individual kaizen teams, focusing resources on the critical enterprise 
constraints. And when a strategic improvement initiative requires software
support, this process also guides the management of strategic requirements for
software selection, implementation, and life cycle management.

And finally, the PMO may also be responsible for orchestrating the KPIs
that direct the numerous team-based, continuous improvement initiatives
within the enterprise. With responsibilities for guiding both breakthrough and
incremental change of processes, and supporting enterprise software require-
ments, perhaps the Project Management Office deserves to be renamed the
Office of Breakthrough Change and Continuous Improvement.

Sustaining Continuous Improvement with Lean IT

The underlying message of this book is this: Continuous improvement and IT
are complementary disciplines. Leveraging IT tools and methods to enhance
Lean Enterprise performance, and using continuous improvement techniques
to enhance Lean IT performance, are two sides of the same coin. Both aspects
must focus on constraints to limit complexity and optimize results.

As the enterprise change management process charts a direction for
focused process improvement, to the extent that IT can enable these improve-
ments, systems should be planned, tested, and implemented quickly and 
decisively. Once the systems are in place, they should be measured and 
continuously improved during their entire life cycle. As processes are
improved and the need for transactions and controls diminishes, the systems
may be simplified and perhaps eliminated.

This symbiotic relationship among people, processes, and information tech-
nology requires a new way of thinking about enterprise information systems.
In the traditional IT paradigm, a system became a monument that embedded
itself deeply within the minds and processes of the organization, often requir-
ing a meltdown to bring about change. By contrast, Lean IT is proactive and
agile. This contrast between the old and the new is shown in Figure 11-09.

For breakthrough results and lasting change, the Lean Enterprise and Lean
IT must work hand in hand. Throughout this book we have explored a variety
of PDCA cycles for both Lean improvement and IT implementation and life-
cycle management. Are these really separate cycles?

Consider these two statements: “Continuous improvement is a cyclical
process” and, “The flow of materials and the flow of information are two sides
of the same coin.”The continuous improvement of the Lean Enterprise and the
continuous improvement of Lean IT are two aspects of the same cycle. Not two,
but one integrated cycle is required. Figure 11-10 illustrates such an integrated
cycle, where each step contains an aspect of process and information.
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People, Process, and Technology merge in this one great cycle:

1. Develop Strategy and Identify Constraints—Executive management
should evaluate value streams at a strategic level. Measure value cre-
ation through Lean operational improvement, innovation, and cus-
tomer service. Identify the sources of competitive advantage. Develop
a clear marketing and production strategy, positioning the overall mix
along the product/process diagonal. Identify constraints that limit the
achievement of the strategy, pursue constraint elimination initiatives
aggressively, and monitor them carefully.

2. Manage Goals, Objectives, Measures, and Project Portfolio—Articu-
late the strategy, then develop measurable goals and objectives to
support it. The PMO should manage the portfolio of projects and
improvement initiatives carefully and continuously, focusing scarce
resources on the elimination of constraints. Targets and measures
should be communicated from the top down, encouraging cross-func-
tional teams to generate ideas and initiatives for their achievement
from the bottom up. Teams should own their KPIs.
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Figure 11-09. Attributes of traditional and Lean IT



3. Team Development and Education—Invest in the development of
cross-functional teams throughout the enterprise; include an IT repre-
sentative on each team. Provide the teams with ongoing education and
coaching in continuous improvement techniques. Guide the teams with
vision and strategy, and encourage them to develop their own initia-
tives and measures. Focus teams on creating value and eliminating 
constraints; remove obstacles from their path, and discourage inappro-
priate management interventions.

4. Map the Current State—Map the existing value streams, processes, and
sub-processes so that cross-functional teams have a clear and holistic
understanding of all activities and interrelationships within the enter-
prise. This mapping should include the complementary flow of materi-
als and information. Manage these maps and supporting documents as
vital enterprise knowledge.

5. Map the Future State—Develop a vision for the future state that is con-
sistent with strategic goals and objectives. Do not bog down in the
details; focus on simplicity and economy. Carefully map and analyze the
constraints, and verify that they are legitimate and not merely symp-
toms of underlying problems. Ask “why” often.

6. Prioritize Changes—Perform a simultaneous gap analysis of business
processes and their supporting information systems, identifying the
incremental changes required to achieve the future state. The PMO
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should focus the majority of effort on eliminating strategic constraints,
while the improvement teams discover and execute tactical improve-
ments along the way. Simplify processes first, then determine where IT
may be applied to enhance performance. Identify how data should be
captured, according to how it adds value. Remember that although
spreadsheets and other quick technology fixes may be used sparingly,
information should flow as smoothly as production; information disin-
tegration causes waste.

7. Plan, Phase, and Manage Projects and Initiatives—Using a rigorous
project management methodology, develop a plan for each project and
initiative.Think PDCA. Strive to reduce project cycle times and improve
agility through tightly controlled scope, regular interaction between
users and designers, the use of small and standardized components, and
a rapid deployment spiral. Deliver quick wins to build confidence.

8. Measure Projects and Initiatives Regularly—Establish measures that
link strategy to action. Develop clear relationships between cause and
effect, establishing appropriate result and process measures across 
the entire enterprise. Make sure these measures are balanced,
reflecting finance, operational effectiveness, customer satisfaction, and
innovation.

9. Communicate—Communicate the project plans and progress reports
widely, ensuring that everyone in the company understands the purpose
of each initiative, how it may impact them currently and in the future,
and how the project supports strategic goals and objectives.

10. Test, Test, and Test—Design and test new processes and systems rigor-
ously. Verify design and structure, user proficiency, data accuracy, user
documentation, and system performance.The team should make a clear
go/no-go decision to proceed beyond testing to implementation.

11. Execute and Measure—Execute the new processes and supporting
systems, and measure the results. Use the monthly Sales and Opera-
tions Planning process to regulate all aspects of planning, execution,
and control, and to perform a reality check against executive expecta-
tions and strategy.

12. Standardize—Now it’s time to act, the “A” in PDCA. As the changes to
processes and systems prove effective, institutionalize them through
standardization, best practice documentation, and frequent education,
training, and cross-training. Standardization does not mean rigidity; it
is a pillar of continuous improvement—processes must be reliable so
they can be consistently measured and quickly improved.

After each improvement cycle, celebrate your accomplishments, and praise
judicious experimentation and risk-taking. Determine whether a constraint
has been broken. If it has not, then what must be done next? If it has, then
identify the next constraint, and start again.
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There’s always a next constraint. Repeat the cycle and keep the momen-
tum going! Although it takes great effort to get this cycle rolling, it takes much
less effort to keep it moving.

Keep improvement cycles small in scope and short in cycle time—the pro-
tracted waterfall change management approach must be replaced by a swift
spiral. Just like Lean Manufacturing, Lean IT replaces long lead times and
workorder-based production with a level schedule and standardized compo-
nents. This approach provides the flexibility to shift resources and alter the
project scope in near-real-time according to changes in demand. Changing
system design quickly is not scope creep, nor should it create instability—short
project cycle times allow for rapid changes, just like a short takt time allows
for a flexible product mix. Using this approach, Lean IT delivers agility and
stability at the same time.

This holistic approach continuously improves teams, value streams, and
information systems, aligning company strategy through the design of future-
state processes, with an unwavering focus on constraint elimination and value
creation. Lean IT creates competitive advantage by accelerating and amplify-
ing the continuous improvement of people and processes. Lean IT, as well as
IT in support of Lean initiatives, requires the effective change management of
people, processes, and technology, in that order.
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Postscript

Zen and the Art of Lean

This divorce of art from technology is completely unnatural.

Lean Enterprise Systems: Using IT for Continuous Improvement, by Steve Bell
Copyright © 2006 by John Wiley & Sons, Inc.
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Technology presumes there’s just one right way to do things and there never is.
But if you have to choose among an infinite number of ways to put it together
[. . .] the art of the work is just as dependent on your own mind and spirit as it
is upon the material of the machine.

It is this identity that is the basis of craftsmanship in all the technical arts. And
it is this identity that modern, dualistically conceived technology lacks. The
creator of it feels no particular sense of identity with it. The user of it feels no
particular sense of identity with it. Hence, it has no Quality.

The craftsman isn’t ever following a single line of instruction. For that reason
he’ll be absorbed and attentive to what he’s doing even though he doesn’t delib-
erately contrive this. He’s making decisions as he goes along. His motions and
the machine are in a kind of harmony.

Robert Pirsig
Zen and the Art of Motorcycle Maintenance239



I first read Robert Pirsig’s classic Zen and the Art of Motorcycle Maintenance
shortly after it was first published in 1974. It is the story of a man and his young
son riding across the Western US, retracing the events of a personal tragedy
that concluded with an interlude in a psychiatric hospital.

During this journey the author is moved by the natural beauty of his sur-
roundings and absorbed by his intimate experience with the motorcycle—the
act of riding it, maintaining it, and keeping it in balance. His experience con-
trasts with his riding companions, who constantly struggle with their own
machines. The author realizes that their frequent mechanical mishaps are pre-
ventable, and that most of their problems and frustrations, although they
attribute them to the equipment, are the natural result of their lack of aware-
ness. This becomes a metaphor for the author’s own struggle with the com-
plexities and challenges of modern life that led to his crisis.

While researching this book I again read Pirsig’s story. I was inspired by
how he reconciled the forces of science and humanity, and by the relevance
of this story to the essence of Lean.

For many years, authors and researchers have attempted to show a con-
nection between the culture, sociology, and education of Japanese society and
their collective talent for quality and adaptability. During a session our firm
recently facilitated on employee-led continuous improvement, one participant
insisted that it was “easier for the Japanese to think and act this way, since 
it was part of their culture.” I find this to be a common belief held by many
Westerners; however, I believe these qualities can be developed by anyone,
with practice.

Zen has been a powerful influence in East Asia for over 1400 years, and in
the nineteenth century there were over 470,000 temples in Japan alone.
Although certainly not all contemporary Japanese practice the religious or
spiritual aspects of Zen, its influence on individual and collective behavior can
be found, if you know what to look for. Perhaps there is something to be
learned about Lean through a better understanding of Zen. Many of the prin-
ciples of Zen—respect for the individual, embracing change as an ally, and
acting with patience, awareness, simplicity, and in harmony with the sur-
roundings—are consistent with Lean and continuous improvement. These are
not religious practices, but merely behaviors that help us to become more cen-
tered human beings.

A common theme in Zen meditation is the flow of water, which is never in
conflict, effortlessly seeking balance and moving around every obstruction.
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This is the very same metaphor used by Taiichi Ohno to describe the flow of
materials in a Lean operation, and the same idea may be applied to the flow
of information.

Zen is semantically inseparable from the practice of Lean: Kaizen, the
Japanese word for continuous improvement, is derived from the Japanese
roots kai meaning “to take apart”, and zen meaning “to make good.”240 This
suggests the art of reducing a system to its components, understanding the
inner causal relationships so that its performance may be improved. Beginners
Mind is an important idea in Zen, suggesting a similar clarity of thought: letting
go of old habits and assumptions, looking at the familiar with a fresh set of
eyes as if for the first time, thereby discovering new solutions.

Most people naturally make situations too complicated, interpreting 
and judging them based on past experiences, attitudes, and personal bias.
According to Shunryu Suzuki, the master who brought Zen to the United
States in 1958, “In the beginner’s mind there are many possibilities, in the
expert’s mind there are few.”241 Although the development of experience 
and judgment is the purpose of education and socialization, it can also hinder
creative problem solving. The Zen ideal of beginners mind releases the 
uninhibited and inquisitive mind of the child while harnessing an adult 
perspective.

THE SEARCH FOR QUALITY

In Zen and the Art of Motorcycle Maintenance, Pirsig muses on a principle he
finally chooses to call quality. Pirsig’s message of quality is the blending of art
and science, the combination of analytical left brain and creative right brain
into a meaningful and holistic experience. This is not the empirical quality so
often associated with Total Quality Management, Statistical Quality Control,
or Six Sigma. Perhaps we have overanalyzed the idea of quality, losing sight
of what it truly means. When asked to define quality, Deming stated simply
that “quality is pride of workmanship.”242

Pirsig suggests that art and science are two aspects of the same reality, and
either taken alone is not whole. There must be a balance, a harmony of these
apparent opposites. Zen found its way to Japan from China around 600 a.d.
Buddhism originally traveled from India to China, where it merged with
Taoism to become Cha’an, or Zen. Taoism contributed to Zen the principle of
complementary opposites, the balance of forces known as the Yin and Yang;
their visualization is shown below.According to Taoists, everything is a balance
of opposites. One cannot know light without dark, heat without cold, or hard
without soft. This leads to a comprehension of each situation in terms of the
balance between opposites, striving for a natural harmony in every situation.
According to Taoism and Zen, extremes are unhealthy, and we should always
strive for a comfortable middle path.
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As a balance between extremes, every situation can thus be expressed as a
continuum, and paradoxically also as a natural cycle with no beginning or end.
It should be no surprise that you have seen many thematic continuums and
cycles illustrated throughout this book. On a continuum the emphasis is not
on an absolute right or wrong, but on the appropriate and balanced response
to a particular situation, while the cycle represents the dynamic energy flow
of process.

This sense of balance moves effortlessly with circumstance, so a situation is
rarely at rest for long. Rigid thinking and rules-based policies can hinder the
natural balance that lies within every situation. But when the individual
worker is offered goals and guidelines (not inflexible rules), along with an 
intuitive comprehension of the complete process, he or she is ideally suited to
make appropriate and timely decisions. This way of thinking is consistent with
the empowering principles of continuous improvement.

So the Zen ideal is to naturally and effortlessly find the right balance and
harmony within each moment, letting go of inappropriate habits and thought
patterns. How difficult can this be? How often do we lose our balance when
a situation becomes difficult? How many of us act and react habitually and
compulsively? Much of the chaos within a manufacturing plant is caused by
predictable reactivity: The same problems arise again and again, and we
respond as we always do—thus the situation never really changes. We hastily
respond to symptoms while leaving the root causes unchanged. How often,
after having asked Why? five or more times, do we discover that the real source
of a problem is our own rigid thinking and policies—that we’ve always done
it this way?

In some cases this rigidity may be caused by an IT failure, because we don’t
have the right information to make proper decisions, or because poorly
designed, obsolete, or inflexible systems impose inappropriate behavior. But
more often this rigidity is caused by a failure of human and organizational
nature, repeating the same old behavior patterns through habit and inertia.

Imagine how our sense of quality and balance would improve if we could
simply drop the old habits and predispositions, looking freshly at every
moment with beginners mind? Why is it so difficult for us to do this? From
the perspective of a Zen practitioner, an ordinary human being thinks too
much. Each one of us lives with the constant background noise of our minds,
repeating the past and dwelling on the future, chewing on habitual thought
patterns like a dog gnawing on a bone. The sum of these familiar thought pat-
terns comprises our personality. For example, do you know someone who
always seems a little bit angry, perhaps with a quick temper? Likewise, do you
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know someone that is cool and calm, responding sensitively to each situation?
What makes these people so different? A Zen master would suggest that these
tendencies naturally flow from their habitual states of mind, which are con-
stantly reinforced by the persistent dialogue in their head that triggers pre-
dictable patterns of behavior.

If allowed to run out of control, this mental clutter can makes us poor lis-
teners and observers. How often do you find yourself tuned out of a conver-
sation, thinking your own thoughts while the other person chats away? The
fact is that your mind—and its accumulated thoughts, experiences, likes, and
dislikes—filters your every experience. The Zen master would say that you
don’t really live reality, you live your reality. To prove this point, ask several
people to recall the same event and they will describe it differently; this is
because each has his or her own unique perceptual filter. It’s important to
understand that this perceptual filter is critical to our survival in a complex
and potentially dangerous world, yet it clearly inhibits creative thinking and
problem-solving. Is it possible to control this compulsive thinking and reac-
tivity, to discipline this filter rather than be controlled by it? Yes, but it’s not
easy. One technique that works for many is meditation, and this happens to
be the foundation of Zen practice.

It is no surprise in this overstimulated world that various forms of medita-
tion have become popular in the West. Through meditation a Zen practitioner
endeavors to still the mental background dialogue, quieting the mind’s nagging
perceptual filter so the practitioner may pay close attention to what is really
going on, thus achieving the state of no mind. It is easy to misunderstand this
mental state—the individual does not go to sleep or become unconscious, nor
does he try to negate the experience and fall into a numb state. The goal is to
eliminate the compulsive background dialogue so his real experience becomes
more vivid.

Anyone with an experience of the meditative state will attest to a briefly
heightened sense of awareness. Most of us have experienced this heightened
awareness at some time, perhaps while enjoying a quiet moment in nature, lis-
tening to music, practicing an art, holding a sleeping child in our arms in the
dark of night, or perhaps through sustained physical exercise. When we focus
deeply on an experience without conceptualization, we become momentarily
absorbed. The colors are brighter, the sounds are sharper—we’re no longer an
observer, we’re actually an integral part of what is around us. And then it’s
gone, leaving only a memory impression that the mind tries to analyze and
verbalize. This momentary perfect awareness the Zen master calls Satori.

Is this perfect awareness so different from the ideal problem-solving
process of a Kaizen event? Taiichi Ohno once said, “Observe the production
floor without preconceptions and with a blank mind.”243 This is an instruction
you would hear from a Zen master. Many stories are told that Ohno would
take a new engineer out into the shop, draw a circle on the floor, and instruct
the new employee to stand within it. Ohno would then leave this person stand-
ing there for the entire day. Why? Simply to watch and observe carefully. Why
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didn’t Ohno offer any guidance other than “stand inside the circle”? It would
only create a preconception and thus bias the outcome.

Similarly, Jeffrey Liker shares an interesting story in The Toyota Way,

Reflecting back on the early days when Fujio Cho was the first president of the
Georgetown (Toyota) plant, the stories begin with the managers’ visits to the
factory floor in the morning. On the way in, they notice Cho standing and watch-
ing an operation. They pass nearby him, expecting Cho to notice and greet them,
but he doesn’t respond. He just stands and stares, as if off into space. They walk
even closer. He continues to stare.

They go about their business, then happen by 15 minutes later. Cho is standing
and staring. They wonder if he is ill or frozen to the ground at that point. Finally,
Cho relaxes, as if coming out of a trance, notices he is not alone, and says, “Good
morning” with a smile. Later there are some orders from the president’s office
to tighten up some part of the Toyota Production System in the plant.244

This spectacle must have been startling and perhaps amusing when it was wit-
nessed on the floor of a manufacturing facility in Kentucky. But Liker is
describing behavior identical to a Zen master deep in concentration. A Zen
master may sit motionless for hours, looking directly at the petals of a flower,
or simply at a blank wall, evenly taking in all the sensory input that surrounds
him. He does not mentally label or judge; he just sits. As he falls deeper into
meditation, he becomes an integral part of the situation and the sense of sep-
arateness is lost, thus the inner workings of the situation become intuitively
apparent.

Meditation is difficult; meditation is easy. In truth, meditation is more not
doing than doing—ceasing the busy mind requires effort of a different sort,
the effort to relax and stop thinking.The archetypal signs hanging in the work-
place that exhort employees to “THINK” or to “Work Smarter, Not Harder!”
seem comical, misguided, and somehow sad. Thinking isn’t an act of will or
obedience. Thinking, or more accurately, creative thinking, is a spontaneous
act which happens when we’re relaxed and in harmony with our surroundings.

According to Zen masters and scientists alike, the feelings of love, beauty,
and creativity, to name three extremely powerful and ineffable inner experi-
ences, don’t arise from thought. This is the essence of the left- and right-brain
dichotomy clearly established by brain science decades ago. The essence of
direct experience of beauty cannot be put into words; the more you try, the
more the experience eludes you. Ask any artist where her creative inspiration
comes from, and she will tell you that it just happens, that she somehow
become absorbed in activity. Likewise, sports psychologists and coaches have
learned to help athletes attain peak performance by shifting from the analyt-
ical left to the creative right brain through practices that involve relaxation,
meditation, and visualization.

Creativity and inspiration come from beyond rational thought, or perhaps
rather from the silent gaps in the midst of rational thoughts. This is true for
scientists as well as artists. Albert Einstein reported leaps of intuition after
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awakening from his dreams. Of course, he didn’t just dream up his profound
theories, he worked very hard on them—knowledge and experience are
necessary. Likewise, we must study, learn, think, and test our ideas. There must
be effort on a rational level to set the stage for a cognitive-intuitive leap to
occur. But at some point, when we get stuck, when we’ve thoroughly analyzed
a situation and there is no sense of forward progress, then it’s time to let go.
Have you ever chewed on a difficult problem and then become distracted, and
suddenly the solution appears to you as a flash of inspiration?

Inspiration arises naturally under the right conditions. When you run a
machine at 100% capacity with no rest, it will overheat, tire, and wear out. The
same happens with people and organizations. Frantic behavior leads to poor
quality and burnout—not creative thinking. People need time to stop, look,
listen, and contemplate what is going on. With a quiet mind, with an open
mind, inspiration is invited.

A PRESCRIPTION FOR LASTING CHANGE

All manufactured items, violins, muskets, and wagons, were once made one
piece at a time by craftsmen. The skills, techniques, and handmade tools were
passed down through generations, nurturing a mix of science and art that
required careful attention to every step. The transmission of knowledge and
skill had to be delivered personally from one individual to the next through
experience. Long after the Western industrial revolution, post-war Japan faced
the challenge of rebuilding with limited resources. They developed an
approach to compete with the industrialized West on their own terms, adapt-
ing mass production techniques, focusing on craftsmanship, teamwork, sim-
plicity, quality, and flow. The Sensei was not just a teacher or boss, but a master
with insight.

Many individuals in Western society have begun to react with simplicity
against the frantic pace of their lives, having learned that “the harder they
work, the behinder they get.” Lean has also developed a strong foothold in
the industrial West, emphasizing principles of simplicity, yet paradoxically
improving quality, throughput, and profitability where traditional mass pro-
duction methods could not.

As we evolve from mass production to mass customization, the focus shifts
to the adaptability of the individual worker, who must have the ability and
awareness to flex as circumstances change. A shared belief of Zen and Lean
is that change must be an ally, that we must balance with change rather than
fight against it. This is the essential difference between push and pull—both
in our personal lives and on the shop floor.

So what is the point to all this? Should each individual engage in medita-
tion, Yoga, Tai Chi, or other Eastern practices? Not necessarily, just do what-
ever works for you: golf, gardening, playing music, creative play with your

A PRESCRIPTION FOR LASTING CHANGE 393



children, or a slow walk in the woods. But do something. It is important to find
time in a busy life for daily personal restoration; your doctor would agree with
this prescription.

To sustain Lean performance, an enterprise should behave the same way.
It is often said that a Lean shop should never be pushed beyond 80–85%
capacity on a regular basis. There needs to be slack time to accommodate
sudden changes: unexpected machine downtime, rescheduling of an order, or
a quality problem. When this extra 15–20% capacity isn’t used for production,
then the machines sit idle. The workers perform preventative maintenance,
participate in a Kaizen event or education workshop, brush up on a skill that’s
become a little rusty, or walk the plant to lend a hand wherever it’s needed.
These are the fertile gaps between thought and activity where creativity seeps
through.

Companies that provide each worker with a little downtime, encourage-
ment (not fear or guilt for being underutilized), and a framework for the 
direction of the resulting creativity (Kaizen teams and initiatives guided by
vision and strategy) often achieve profound results. Can these results be 
measured in strictly financial terms? Perhaps, though a more balanced mea-
surement system is appropriate. It is no surprise that the balanced scorecard
has become increasingly popular, indeed the concept of balance in our lives,
our workplace, our schools, governments, and environment, is long overdue if
we are to realize enduring performance improvement. Sustainability is a long
distance run, not a sprint.

Managers cannot directly cause inspiration to happen, but they can create
the conditions for it to arise on its own. Don’t misunderstand; this should not be
an individual free-for-all. Managers must set clear and attainable goals that are
consistent with company strategy,while teams and individuals must be account-
able to them. But individuals should have the flexibility to suggest the methods
by which these goals are attained. To nurture this sense of creative problem
solving, the environment must be conducive to growth and experimentation.
If we spend all day working under stress, then is it any wonder at the end of 
the day we are left tired and uninspired? Each of us needs a little time during
the workday where we let go, opening the door for creativity and inspiration.
Inspiration can be elusive at times, yet inspiration is surprisingly effortless, it all
depends: are you going with the flow or struggling against it?

As a result of his many visits to Japan, along with his workshops, his many
publications through Productivity Press, and the creation of the Shingo Prize,
Norman Bodek was instrumental in introducing Lean thinking to the West.
He brought not only the techniques of Lean, but the stories of individual per-
sistence and inspiration behind their conception:

I look at one magical day that kick started The Toyota Production System. It was
when Taiichi Ohno came over to Shigeo Shingo and said, “We have to reduce
the setup time on this press from four to two hours.” And Shingo, brilliantly said,
“OK.” Who else would have looked at a process that had been taking four hours
for many years and simply said, “OK”?
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A little time later Ohno came by again and said, “Two hours is not good enough,
it has to be done in less then 10 minutes.” And Shingo again said, “OK.” Then
Shingo just sat and watched the changeover process for days until the light bulbs
went off in his head.

Shingo recognized the difference between inside and outside setups—that which
could be done while the machine was running, and that which could be done only
when the machine stopped—thinking always what could be moved from inside
to outside. One day he thought about how quickly a tape could go in and out of
a music player and asked himself if these huge dies could also be changed over
as quickly.

I learned primarily from both Dr. Shingo and Mr. Ohno that the key to the
success of Lean Manufacturing is simplicity. Maintain focus on continuous
improvement, getting all workers consciously and continuously coming up with
improvement ideas to eliminate waste. Instead of always telling workers what to
do, you stop, make a shift, and empower your employees to implement ideas on
how to shorten the lead time, reduce defects, improve safety, and reduce costs,
thus making their lives easier and more interesting.245

Be mindful of Deming’s definition of quality: pride of workmanship.We are
most effective when we truly care about what we do. As an employee, a
manager or an executive—what can you do to create a sense of ownership,
individual involvement, and personal satisfaction in your workplace? Do it
now. When everyone cares, powerful things happen.
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To Build a Home

After a long flight and a six hour mountainous bus ride, I met eleven new
friends, all Habitat for Humanity volunteers, in the small village of Totoni-
capan in the Western Highlands of Guatemala. The jobsite, dusty and rocky,
lay perched on the side of a steep hill, with occasional running water and
no electricity. All work was to be done with hand tools, muscle, and local
methods, encouraging community knowledge preservation and sustainabil-
ity. We were a mixed crowd, male and female, young and old, some with
construction skills and others clumsy but willing to learn, and most of us
speaking only broken Spanish.

On the first day, the Jefe (our nineteen-year-old boss who had been build-
ing homes since he was eleven) introduced his crew (in Spanish, of course)
and the lessons began. The first day was awkward, while everyone devel-
oped the basic building and language skills: mixing mortar with shovel and
hoe in the mud pit, digging trenches, shaping concrete blocks with chisel
and machete, cutting and bending steel rods with hacksaws and pliers to
form rebar, and fashioning straight walls with a plum-bob on a string.

By the second day people gravitated to their preferred tasks, cross-
training each other, and helping out wherever needed. Every time the heavy
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wheelbarrow needed to be eased down the slippery slope, hands magically
appeared, and there was never a fall. Water pressure was unpredictable, yet
without water, production would instantly stop. Fortunately the Jefe had
foreseen this problem and had hauled in a large metal bathtub, which sat
nearby, constantly filling with water dribbling from a pipe: a constraint
buffer.

With the foundation poured, next we began to form rebar from 1/3≤-
diameter steel rods. Within moments we realized that cutting all the needed
rebar, with only two hacksaws, would consume at least one if not two days,
leaving the majority of our team idle. One of our team members, recalling
his days working in a sawmill more than 50 years before, jumped into
action, fashioning clever devices out of materials laying around the jobsite
and breaking the process into steps. Soon we had a high-volume rebar
cutting and assembly line set back in the shade. What would have taken
days, and delayed the pouring of concrete required only a few hours and
much less effort, after an investment of a little ingenuity on physical move-
ment and setup time reduction.

When the time came to begin laying the rows of concrete blocks, another
constraint appeared. The heavy blocks lay in stacks, far up the steep, slip-
pery hill. To move each block, or even several at a time in the wheel-
barrow, would slow us down and make for dangerous work. I turned to the
cluster of children who each day gathered at the edge of the jobsite to giggle
at the dusty foreigners. Through pantomime, we invented a game: Who
could carry the most blocks down the hill? We made it fun! Soon our blocks
lay in tumbled stacks at the edge of the job site, and for the rest of the week,
the entire team engaged in play with the local children.

By the third day, and for the remainder of the project, everything went
smoothly, without mishap or injury, and though we exerted considerable
physical labor, at over 9000 feet of elevation in one hundred degree after-
noon heat, this labor was not work. Eyes and hearts were open, learning,
helping, caring, with a purpose.

How can we make ordinary work a more valued part of each person’s life?
Lean, continuous improvement, quality, leadership . . . these are just concepts,
empty words. A Zen master would suggest that humans focus on words and
concepts like a dog staring at the finger rather than the object to which it
points. So many companies we encounter read the books and repeat the
phrases, but they can’t seem to change their attitudes and behavior.

Do not overintellectualize. If you cannot truly feel what it means to trans-
form the culture of your organization, to empower your staff to make con-
tinuous improvements, then you may be making it too complicated. Walk
around, ask questions, listen, and learn. As Stephen Covey says, “seek first to
understand, then to be understood.”246 Put into practice the celebrated



Hewlett-Packard MBWA: Management By Walking Around, another way of
saying Gemba.

Learning from the experience and mistakes of others is important. But even
more important is to take your own calculated risks and learn from them.Treat
every employee as if they know more about the situation than you do—in
many cases they will. Let go of the ego that insists you should be smarter since
you’re the manager. And forget the old lessons you learned about how to
manage people.

Be curious, open, patient, and playful.
Constantly invest in developing people’s skills.

Gather, nurture, and share knowledge generously.
Keep an open mind.

Reward experimentation.
Learn through direct experience.

Lead by example and inspiration.

What are you waiting for? As an old Zen master relentlessly questioned, “If
not now . . . when?”
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CAM: Computer Aided Manufacturing
CCR: Capacity Constrained Resource
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CIM: Computer Integrated Manufacture
CIRM: Certified in Integrated Resource Management
CNC: Computer Numerical Control
CORBA: Common Object Request Broker Architecture
CONWIP: Constant Work In Process
COM: Component Object Model
COM+: Component Object Model +
COOL: Country Of Origin Labeling
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CTP: Capable to Promise
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DCE: Distributed Computing Environment
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DSD: Direct Store Delivery
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DTS: Data Transformation Services
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EDD: Earliest Due Date
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EODD: Earliest Operation Due Date
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ETL: Extract Transform and Load
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HACCP: Hazard Analysis and Critical Control Point
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J2EE: Java 2 Enterprise Edition
JIT: Just-In-Time
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LAN: Local Area Network
LLSF: Largest Lot Size First
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MIS: Management Information System
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MRO: Maintenance Repair and Operations
MRP: Material Requirements Planning
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MTS: Make to Stock
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PC: Personal Computer
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PMO: Project Management Office
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QFD: Quality Function Deployment
QRM: Quick Response Manufacturing
RCCP: Rough Cut Capacity Planning
RF: Radio Frequency
RFID: Radio Frequency Identification
RMA: Return Merchandise Authorization
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RPC: Remote Procedure Call
RRP: Resource Requirements Planning
S&OP: Sales & Operations Planning
SAA: Systems Application Architecture
SCADA: Supervisory Control and Data Access
SCM: Supply Chain Management
SCOR: Supply Chain Operations Reference
SEC: Securities and Exchange Commission
SFA: Sales Force Automation
SLSF: Smallest Lot Size First
SMART: Synchronized Material Availability Request Tickets
SME: Society of Manufacturing Engineers
SMP: Simplified Market Pull
SOA: Services-Oriented Architecture
SOAP: Simple Object Access Protocol
SPC: Statistical Process Control
SPT: Shortest Processing Time
SQC: Statistical Quality Control
SQL: Structured Query Language
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TPM: Total Productive Maintenance
TPS: Toyota Production System
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