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 Appendix A:  

Value Stream Mapping Icons

The icons that are often used in office and service value stream 
maps are depicted in Figure A.1. Remember that a value stream 

map is a storyboard designed to visually reflect the current state 
and an improved future state. In creating maps to reflect work flow 
within your organization, you may find a need to complement this 
set of icons with your own standardized icons. Value stream map-
ping icons should be intuitive and unambiguous representations 
that enable quick and deep understanding by all parties who will be 
viewing the maps. Use whatever icons best represent how work and 
information could or should move through your value streams.

FIGURE A.1 Common value stream mapping icons
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Here are brief descriptions of each icon shown:

n Outside organization. Outside organizations are external 
customers, external suppliers, and outside third parties to 
whom you outsource activities within the value stream.

n Process block. The process block houses a concise, high-
level description of each process in the value stream in 
verb-plus-noun format and the name of the function that 
performs the process.

n Data box. The data box contains process-specific 
information such as process time (PT), lead time (LT), 
and percent complete and accurate (%C&A). It can also 
include additional information specific to the process, such 
as batch size or frequency, percent effectiveness, and other 
barriers to flow. The data box is placed directly below the 
corresponding process block.

n IT system. The name of each application or system that is 
used to support the value stream is identified within this 
icon—one icon per system. IT systems are connected to 
process blocks or other IT systems with the appropriate 
information flow icon.

n Worker. The worker icon symbolizes an aerial view of a 
person sitting in a chair and is used to note the number of 
workers who perform that specific process within the value 
stream. The icon is typically placed in the lower portion of 
the process block it represents.

n Manual information flow. The straight-arrow icon illustrates 
the flow of information from people to IT systems, and 
from IT systems to people. The arrowhead indicates the 
direction of information flow.

n Automated information flow. The “lightning bolt” arrow 
illustrates the automated flow of information flow between 
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IT systems, or between IT systems and people. The 
arrowhead indicates the direction of information flow.

n Phone, Mail, Fax machine. These icons are used to 
specify how information is relayed. The envelope can be 
used for either electronic or postal mail communication. 
Other communication icons could include lips or a mouth 
for verbal communication, a stick figure for walking 
information to another area, and various symbols for instant 
messaging, intranet, classified communication systems, and 
so forth.

n In-box. The in-box is used to depict work-in-process, and 
includes work that is waiting to be worked on, is in the 
process of being worked on, or has been completed but 
hasn’t been passed to the next process in the value stream. 
The quantity of work present observed during mapping is 
written below the icon. Some organizations prefer to use a 
triangular inventory icon for this purpose, described below.

n Push system. The push arrow is used to depict when work 
is being passed from one process to the next, without regard 
for whether the downstream process is available or has the 
capacity to work on it.

n Inventory. The inventory icon represents physical items or 
work-in-process that is queued at each process block. The 
quantity observed during mapping is written below the icon.

n FIFO controlled first-in first-out. A type of pull system 
where the maximum quantity of work that can queue before 
a process is established in order to manage overproduction 
and control throughput times. This maximum quantity is 
indicated above the FIFO lane icon. When that maximum 
is reached, the upstream supplying process is signaled to 
discontinue passing additional work until the work quantity 
in the queue is less than the maximum quantity allowed. 
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When the queue becomes full, a temporary reallocation of 
resources is often needed to assist in relieving the bottleneck.

n Kanban. A type of pull system where the downstream 
process authorizes (via some sort of signal) the upstream 
process to replenish what has been consumed (e.g., physical 
inventory, queued work, and so on).

n Go-see scheduling. A type of reactive scheduling system 
characterized by nonstandard human monitoring. As a result 
of this monitoring, adjustments to work prioritization are 
made.

n Truck movement. A variety of icons, such as trucks, cars, 
trains, airplanes, ships, and so on, can be used to show how 
work is physically transported. The frequency of movement 
is typically noted within or below the icon.

n Kaizen burst. These irregularly shaped “starbursts” contain 
the macro-level improvement activities required to transform 
the value stream from the current state to the value stream 
vision. As the improvements are made, the kaizen bursts 
should be highlighted, crossed off, or removed from 
the future state map to show the real-time status of the 
transformation.

n Withdrawal. The withdrawal arrow depicts a condition 
whereby a downstream process pulls material or work from 
an upstream “supermarket.”

n Material receipts and shipments. The hollow arrow depicts 
the movement of physical material, such as raw material, 
parts, reagents, finished goods, and so forth.
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 Appendix B:  

Outpatient Imaging Services  
Value Stream

Improving the outpatient imaging value stream was selected as a 
demonstration project for a hospital that was just beginning its 

Lean journey. This value stream was selected for the hospital’s first 
experience with value stream mapping for several reasons: (1) the 
hospital was facing increased competition from a new neighboring 
imaging center and had lost market share; (2) the referring physi-
cians had been complaining about excessive turnaround times for 
receiving reports; and (3) the department had experienced high tech-
nologist turnover for the previous two years.

As the charter was being created, it became obvious that the 
mapping team needed to narrow its scope, so the team decided to 
focus on its highest volume and highest margin service at the time: 
CT scans. The mapping activity was held on three consecutive days 
and included the following team members: vice president, opera-
tions; director, imaging; manager, imaging; director, scheduling and 
preregistration; manager, admissions and patient experience; direc-
tor, finance; office manager for one of the highest-volume referring 
physicians; and one radiologist.

The gemba walk was powerful. None of the team members 
knew how the full value stream operated, and several team members 
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noticed problems in the way the department was physically arranged 
and the overall appearance of the patient care areas. Discussing 
value stream performance with the technicians began to shine a 
light on the issues that contributed to low morale and high turnover. 
The team also noted other problems such as extended patient wait 
times, out-of-stock supplies, and delays in report transcription and 
approvals. On the plus side, the team was impressed with the way 
the administrative and clinical staff interfaced with patients and the 
care with which the expensive capital equipment was maintained. 
Including the voice of one of the key customers on the mapping team 
proved highly beneficial in defining customer value.

By the end of the first day, the current state value stream map 
was complete (Figure B.1) and the mapping team was both unified 
and clear about its future state mission. You’ll notice that the Rolled 
%C&A is the product of the individual %C&As for all process 
blocks, whereas the Total LT and Total PT are the sums of the indi-
vidual LTs and PTs for process blocks 5 through 11. The team made 
this choice because quality at the first process block (referring physi-
cian) was a key contributor to poor patient satisfaction and exces-
sive rework by hospital staff, whereas the time in blocks 1 through 
4 didn’t contribute to poor value stream performance. In this non-
urgent outpatient environment, patients often request appointments 
at a convenient time rather than the first available appointment win-
dow. We didn’t want to skew the total lead time when the customers 
(patients) themselves were requesting the delay. The same is true on 
the future state map.

The future state value stream design phase included a number of 
“spirited discussions” (as they often do), but once the team members 
reached consensus on the countermeasures they felt would improve 
the value stream and created the future state map (Figure B.2), they 
were eager to begin making improvement. Table B.1 shows the cur-
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rent state and projected future state summary metrics. With the 
exception of one kaizen burst (implementing voice recognition tech-
nology to eliminate the need for a third party to transcribe dictated 
reports into written form), the future state map was fully realized 
within five months. The improvements were designed, tested, refined, 
and implemented through a series of four kaizen events, two projects, 
and one just-do-it.

One of the biggest aha’s as a result of current state mapping was 
the number of redundant and disconnected IT systems and appli-
cations that were supporting the value stream. This revelation led 
the hospital to shift budget dollars and rearrange capital expendi-
ture priorities to accelerate its conversion to a more comprehen-
sive enterprise solution. Another aha was the degree to which the 
referring providers were contributing to patient dissatisfaction and 
delays because 35 percent of the time patients arrived unprepared 
and/or without a proper physician order. The third largest surprise 
was the degree to which a cumbersome IT log-on problem caused 
the radiologists to batch report review and approvals. During one 
of the follow-on kaizen events to design, test, refine, and implement 
improvements, the IT team member fixed the years-long log-on 
problem in a matter of 35 minutes, thrilling the radiologists and cut-
ting a full day from the overall lead time.

This value stream improvement effort led to a stronger partner-
ship between the hospital and its referring providers, resulted in an 
improved patient experience, reduced frustration for the imaging 
staff, and improved satisfaction among the referring providers. Due 
to improved morale, the hospital experienced no technologist turn-
overs in the 12 months following the completion of the value stream 
improvement activity.

Improvements in the examination portion of the value stream also 
created the capacity for the hospital to earn an additional $500,000 
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in annual revenue without adding equipment or staff. This is a sig-

nificant result and one that most organizations fail to fully appreci-

ate. The freed capacity that was created by shaving only two minutes 
from the time it takes a technologist to conduct a CT scan created 
the ability for the hospital to perform one additional CT scan per 
technologist per day. In this five-day-per-week outpatient operation, 
that gain created the ability for the hospital to earn the additional 
$500,000. This is an excellent example of how seemingly minor 
improvements add up. 
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FIGURE B.1 Current state value stream map for outpatient imaging
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TABLE B.1 Current state value stream map for outpatient imaging
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 Appendix C: 

Purchasing Value Stream

Figures C.1 and C.2 and Table C.1 illustrate the use of value 
stream mapping to improve a support value stream. In this case, 

the leadership team with responsibility for engineering design had 
been receiving many complaints from their staff about how long 
it was taking to receive the equipment and supplies they needed to 
design sophisticated electronics for their external customers.

During the initial meeting with the client, value stream map-
ping was selected over process mapping because it presented a better 
means for visualizing the significant delays between handoffs and it 
would help generate alignment among a fractured leadership team. 
Attempting to map all possible types of purchases didn’t seem pru-
dent, so the leadership team opted to map the following conditions: 
nonrecurring supplies purchases that cost $5,000 or less.

Through rethinking who needed to approve and process the 
purchase requisitions, eliminating the use of unnecessary software 
applications, shifting who entered the requisitions into the system, 
dedicating business unit–specific purchasing agents, and standard-
izing the work, the team was able to cut the delivery time in half and 
free managers’ time for more meaningful and higher priority tasks, 
without introducing significant risk into the process.
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FIGURE C.2 Future state value stream map for supplies purchasing
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TABLE C.1 Performance metrics for supplies purchasing value stream

D
ow

nloaded by [ B
ank for A

griculture and A
gricultural C

ooperatives 202.94.73.131] at [11/08/15]. C
opyright ©

 M
cG

raw
-H

ill G
lobal E

ducation H
oldings, L

L
C

. N
ot to be redistributed or m

odified in any w
ay w

ithout perm
ission.



167

Appendix D:  

Repair Services Value Stream

The value stream mapping activity shown in Figures D.1 and D.2 
and Table D.1 was a kickoff to a company-wide Lean trans-

formation. The company had two customer-facing value streams —
repair and installation—and decided to begin with the one that was 
the higher margin service, was experiencing the greatest growth, and 
involved the greatest number of employees: repair services.

The improvement efforts around this value stream break from 
what many would believe is traditional Lean thinking. First, the 
mapping team decided to centralize dispatch—at least for the short 
term—to get its arms around dispatching-related problems, lever-
age technology, standardize the process, and efficiently gain the intel  
it needed to assess technician skills and design a career track skills 
development program. Many believe that decentralization rep-
resents Lean thinking, but not always. You have to consider the 
full picture and consider the target condition before making that  
decision.

The future state map also illustrates a case in which adding inven-
tory made sense (compare the frequency of visiting a parts store at 
process block 7 in the current and future state maps). Many people 
who are new to Lean automatically assume inventory should always 
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be reduced. But not when it interferes with providing customer value. 
This client’s customer calls are nearly always emergency situations, 
so taking an additional 90 minutes to pick up a needed part or an 
additional day for special orders eroded customer trust and risked 
market share losses.

Notice that the projected activity ratio is lower in the future 
state. This is an example where, because the process time reduc-
tion percentage was greater than the lead time reduction percentage, 
value stream performance appears to have worsened, but it hasn’t. 
Significant improvements are being made to both the process time 
and lead time, and that’s a good thing!

You may wonder why the lead time for process block 2 is 0.0 
on the summary timeline. That’s because we selected days as the 
units of measure and opted to only include one decimal point, which 
rounds to 0.0.

Another element of this value stream transformation activity 
that’s worth noting—and is reflected on Table D.1—is that, at first 
glance, the lead time reduction for the value stream isn’t all that 
impressive (10 percent). However, notice that the lead time for the 
final process block (collections) is 60 days on both the current and 
future state map. The user-defined metric on Table D.1, “total lead 
time excluding collections” reflects the fact that invoicing is now 
occurring 7.1 days earlier, which is 63 percent faster than in the cur-
rent state and creates a significant improvement in cash flow. This is 
an example of where segmenting the map and looking at the metrics 
through different perspectives can be helpful. 

Realizing this future state took approximately one year, the lon-
gest of any future state cycle either of us has been involved with in 
recent years. But this was a situation where the COO and CEO were 
both seasoned Lean leaders and had the experience to keep the team 

D
ow

nloaded by [ B
ank for A

griculture and A
gricultural C

ooperatives 202.94.73.131] at [11/08/15]. C
opyright ©

 M
cG

raw
-H

ill G
lobal E

ducation H
oldings, L

L
C

. N
ot to be redistributed or m

odified in any w
ay w

ithout perm
ission.



A P P E N D I X  D :  R E P A I R  S E RV I C E S  VA L U E  S T R E A M   169

on task while they were simultaneously developing the workforce, 
introducing supporting Lean practices, and developing a continuous 
improvement culture. If your leadership isn’t as seasoned, we recom-
mend shorter value stream improvement cycles.

Appendix D (continued on next page)
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FIGURE D.1 Current state value stream map for repair services
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TABLE D.1 Performance metrics for repair services value stream
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 Appendix E:  

Shelving Systems Value Stream

The impetus for the value stream mapping activity shown in Fig-
ures E.1 and E.2 and Table E.1 was twofold. First, the client 

wanted to learn what value streams and value stream mapping were 
all about. While it had been on the Lean journey for several years, it 
had only experimented with a few of the tactical tools and wanted 
to explore the fuller benefits that deploying the broader set of Lean 
principles and practices offered. Second, its competition was start-
ing to deliver higher quality more quickly and at lower cost, and this 
organization wanted to keep its position as the top shelving supplier.

One of the biggest aha’s during current state mapping was the 
discovery that it had been taking the company an average of 17.5 
business days (a little over three weeks!) to generate a quote, which 
was 23 percent of the total lead time and 29 percent of the quote to 
final inspection lead time which excludes the billing process.

Note the incredible improvement in Rolled %C&A—from 0.1 
percent to 31.6 percent. This is an apt reflection of the power of 
service level agreements and standard work.

In addition, it was able to eliminate eight hours of non-value-
adding hands-on work (process time). While this may not seem sig-
nificant for a large value stream, given its volumes, this translates 
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into 240,000 freed hours per year, which is the equivalent of 123 
FTEs. As the construction industry began to rebound from the reces-
sion and the client once again experienced growing demand, this 
freed capacity reduced the need to increase staffing that would have 
otherwise been necessary.
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FIGURE E.1 Current state value stream map for custom shelving systems
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Also, by more fully utilizing its Oracle ERP system, the client 
was able to discontinue using an application, which saved $250,000 
annually in licensing expenses. This type of discovery would likely 
be missed if the organization had relied solely on process-level  
mapping.
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Future State Value Stream Map
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FIGURE E.2 Future state value stream map for custom shelving systems
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TABLE E.1 Value stream performance metrics for custom shelving  
 systems
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 Appendix F:  

Software Development  
Change Request Value Stream

This example demonstrates the use of value stream mapping to 
improve a segment of a larger value stream. The value stream 

mapping activity shown in Figures F.1 and F.2 and Table F.1 was 
a demonstration project at a software firm that was interested in 
broadening its Agile development work to include enterprise-wide 
Lean management practices. The mapping team included the vice 
president of sales, director of account management, director of oper-
ations, marketing manager, director of product management, and 
two scrum masters.

During the three-day mapping activity, the team had numerous 
discussions about the role of software testing, customer involvement 
and responsibility, striking the right balance of iterations, and how 
“minimal” a minimally viable product should be. Another philosoph-
ical discussion centered on redefining how and when sales, account 
management, and technical teams interfaced directly with the cus-
tomer. A third major discussion centered on the practice of “groom-
ing” the backlog versus eliminating the backlog.

One of the largest current state discoveries was that the orga-
nization had no easy way to track customer requests from order to 
receipt. As a result, understanding customer demand and the time 
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frames for delivery proved difficult. At the end of the day, three 
applications used for tracking various parts of the value stream were 
eliminated and two systems were linked. Now the organization 
would have fundamental data from which it could measure perfor-
mance and drive value stream improvement.

As shown on Table F.1, the future state design eliminated almost 
30 percent of the hands-on work (process time), and created the abil-

Customer  
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Product
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LT = 1 days

PT = 1 mins.
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ABC Software

Current State Value Stream Map

Software Development - Change Request Segment

Demand Rate = 90 change requests/month

Value Stream Champion - Mike Bump 

January 7, 2013
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master
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request
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Assess and 

assign CR 
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Review
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Discuss 
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customer

2

Kickoff 

Project

11

Groom 

backlog

10

Create

WR

9

Add CR

to backlog
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Clarify 
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7

FIGURE F.1 Current state value stream map for software development  
 change request
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ity for the firm to deliver completed software projects in half the time, 
with far higher quality and stronger relationships between the func-
tions that make up the value stream.

As with any value stream, there’s still more work to be done. 
This company is currently in stabilization mode and will begin its 
second round of value stream improvement shortly after this book 
goes to press.
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Define product 
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ABC Software

Future State Value Stream Map

Software Development - Change Request Segment

Demand Rate = 90/month

Value Stream Champion - Mike Bump 

January 8, 2013
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6

FIGURE F.2 Future state value stream map for software development  
 change request
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TABLE F.1 Value stream performance for metrics software development 
 change request 
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Index

A
A3 management, 24
Accountable party(-ies):

in charter, 39–42
owner as, 132
for sustainable improvement, 145–

146
in transformation plan, 128

Achieving transformation, 135–148
and continuous improvement, 

146–148
executing improvements, 139–142
socializing maps and transformation 

plan, 137–139
sustaining improvements,  

144–147
transformation plan reviews, 

 142–144
Action, lack of, 20
Activity ratio (AR), 90, 121, 168
Adding processes/process steps,  

104–106
Adding work, 101
Agreement:

to charter, 47
in transformation plan, 132–133

AR (activity ratio), 90, 121, 168
Automation, 114
Available work hours, calculating, 

91–92

B
Barriers to flow, 73–75

in future state mapping, 106–108
on map layout, 80

“Base camp” room, preparation of, 
52–53

Baseline metrics, 39
Batching:

addressing reasons for, 107
as barrier to flow, 74
reducing/eliminating, 114

Benefits of value stream improvement, 39
Blindness, inattentional, 57
Block numbers, for future state map, 

128
Boundaries, in scope definition, 37
Brainstorming, 119
Branching, on value stream maps, 65–66
Breaks, in planning, 28
Briefings:

after completion of future state map, 
124

after transformation plan creation, 
133, 134

daily, 41–42
at end of each current state mapping 

phase, 97–98
purpose of, 43
in three-phase mapping activity, 

43–44
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188 I N D E X

Business, benefits to, 39
Business days, in determining lead  

time, 72
Business hours, in determining lead 

time, 72
Business needs:

in charter, 38
value stream improvement tied to, 

47–48

C
Cells, 114, 132
Champion (see Value stream champion)
Charter, 31–49

accountable parties in, 39–42
agreement in, 47
benefits to customers and business 

in, 39
current state problems and business 

needs in, 38
logistics in, 42–44
mapping team in, 45–46
measurable target condition in, 

38–39
on-call support in, 46
and overview delivery, 30
review of, 53–54, 111–112
scope in, 31, 33–38
socializing the, 47–49

Colocation, 114
Communication:

socialization vs., 47
in socializing maps and plan, 137, 

139
during value stream walks, 57–58, 62

The Complete Lean Enterprise (Beau 
Keyte and Drew Locher), xii,  
72n., 93

Consensus (term), 35n.
Continuous improvement, 146–148

accountability for, 146
driving, 16–17

Countermeasures:
evaluating, 142
in future state mapping, 113–115

as hypotheses, 128–129
Lean, 107
solutions vs., 46n., 129–130
in transformation plan, 129–130

Critical thinking, 122, 124
Cross-training, 103, 114
Current state:

in charter, 38
review of, for future state mapping, 

112–113
spreading understanding about, 43

Current state mapping, 51–98
clarity resulting from, 12
for deep and collective 

understanding, 97–98
documenting current state (see 

Documenting the current state)
kickoff for, 52–56
purpose of, 52
reviewing findings of, 112–113
timing of, 28–29
walking the value stream, 56–60

Customer experience:
connection to, 12, 14
reflected in value stream maps, 10

Customers:
benefits to, 39
on current state map, 63

Cycle time, 68n.

D
Daily briefings, 41–42
Daily kaizen, 131
Data collection, 49–50
Dates, in transformation plan, 128, 142
Dead-end processes, 88
Decision making:

with outdated paradigms, 25
value stream maps in, 8, 10

Delays, process time metric and,  
68–69

Demand, data on, 49
Demand rate:

on map layouts, 78
in scope definition, 36
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I N D E X  189

Deming, W. Edwards, 4, 14, 15
Dennis, Pascal, 23n
Design questions, for future state 

mapping, 116–120
Details for maps, adding, 79–86
Documenting the current state, 60–96

adding details to map, 79–86
first walk in, 61–63
laying out the map in, 63–67
second walk in, 67–79
summarizing the map, 85, 87–96

Downtime, as barrier to flow, 74
Dysfunction, surprise at degree of,  

62–63

E
Executing improvements, 125, 

139–142 (See also Achieving 
transformation; Value Stream 
Transformation Plan)

Execution method, in transformation 
plan, 130

Executive sponsor, 40
charter review by, 53
and current state mapping activity, 

53
on mapping team, 45
in transformation process, 134

Extended value stream, 2

F
Facilitator, 41

and charter review, 53
in current state mapping, 54
in future state mapping, 100
on mapping team, 45

“Fence posts,” 3, 36
First step, in scope definition, 36
Flow (see Work flow)
Focus, 135, 136
Ford, Henry, 4
Freed capacity, 104, 108–109
Front lines:

exposure to value stream concept 
for, 31

socializing the charter with, 47
in value stream walks, 57, 58

Full customer-facing value stream, 33
Functional alignment, 14, 16
Future state mapping, 99–124

creating the map, 115–124
design questions for, 116–120
determining the “right work” in, 

101–106
introducing countermeasures in, 

113–115
laying out the map, 120–124
as leadership alignment tool, 12
making work flow in, 106–109
managing work in, 109–112
reviewing current state findings in, 

112–113
timing of, 28–29

G
Gemba, 56 (See also Value stream 

walks)
Getting the Right Things Done, 23n
Goal setting, 24
Goethe, Johann Wolfgang von, 20
Grand rounds, 137–139
Granularity of work, in process maps  

vs. value stream maps, 7, 8
Groupthink, 60n.

H
Handoffs, reducing, 103
Holistic thinking, 14–15, 101–102,  

138
Holistic view of work flow, 7, 10
Horizontal work flow, 11
Hoshin Kanri for the Lean Enterprise, 

23n
Hours worked, on map layouts, 77
Hypothesis, 128–129, 140

I
Icons, 81, 149–152
Idea list, from value stream walks,  

62
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190 I N D E X

Improvement(s):
continuous, 16–17, 146–148
executing, 125, 139–142
Rules of Engagement for, 54–55
sustaining, 144–147
tactical, 18–19, 147

Improvement time frame, in scope 
definition, 37–38

Inaccessible staff, as barrier to flow, 
74–75

Inattentional blindness, 57
Information flow, mapping, 83–86
Innovative thinking, 122, 124
Inspections, 105
Interruptions, as barrier to flow, 75
IT systems/applications, 12

mapping, 83–86
untapped potential of, 103

J
Jackson, Thomas, 23n
Jones, Daniel, 2, 4, 6, 60, 70n.
Juran, Joseph, 4
Just-do-its, 130

K
Kaizen (see daily kaizen)
Kaizen blitz, 130n
Kaizen bursts, 122, 123
The Kaizen Event Planner (Martin  

and Osterling), 72n.
Kaizen events:

creating maps during, 19
in transformation plan, 130–131

Kata, 131 
Key performance indicators (KPIs), 

109–110
Keyte, Beau, xii, 72n., 93
Kickoff:

for current state mapping,  
52–56

for future state design, 111–115
KPIs (key performance indicators), 

109–110
Krafcik, John, 4

L
Last step, in scope definition, 36
Laying out maps:

of current state, 63–67 (See also 
Documenting the current  
state)

of future state, 120–124
Layoffs, 104
Lead time (LT), 71–72

on map layout, 79–80
overall, 105

Leaders:
availability of, 44
commitment of, 133, 136
and degree of dysfunction,  

62–63
executive sponsor, 40
on mapping team, 45–46, 136
for on-call support, 46
overview of mapping process for, 

29, 30
socializing the charter with, 47, 48

Lean, xii, 5–6
countermeasures in, 107
creating flow in, 100
improvement in, 101
lead time in, 107
mapping team’s understanding of, 

29–30
as term, 5
waste in, 70n., 101

Lean Thinking (James Womack and 
Daniel Jones), 2, 4, 60, 70n.

Learning to See (Mike Rother and John 
Shook), xi–xii, 7, 21

Level loading, 114
Liker, Jeffrey, 6, 60
Limitations, in scope definition, 37
Locher, Drew, xii, 72n., 93
Logistics:

in charter, 42–44
of walking the value stream, 44, 

58–59
Logistics coordinator, 41
LT (see Lead time)
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I N D E X  191

M
The Machine that Changed the World 

(Womack, Jones, and Roos),  
2, 5

Managing work, in future state 
mapping, 109–112

Mapping team:
breaking momentum of, 28
in charter, 45–46
inappropriate, 21
lack of, 21–22
leaders on, 45–46, 136
Lean knowledge of, 29–30
lobbying by, 136
overview of mapping process for, 29
representation of functions on, 

135–136
size of, 45
socializing the charter with, 47
in walking the value stream, 60

Material and information flow (Toyota), 
4–5

Measurable target condition:
in charter, 38–39
in transformation plan, 128

Metrics-Based Process Mapping, 7n
Metrics:

adjustments for achieving, 113
in future state design, 121
key performance indicators,  

109–110
lead time, 71–72
maps without, 22–23
percent complete and accurate, 

72–73
for process blocks, 68–73
process time, 68–70
summary, 88–93, 121
(See also individual metrics)

Middle managers, exposure to value 
stream concept for, 31

Muda, 70n, 101
Multiple timelines, 93–96
Mura, 70n, 101
Muri, 70n, 101 

N
Non-value-adding work, 69–70, 102
Number of hours worked, on map 

layouts, 77
Number of people, on map layouts, 77, 80

O
Ohno, Taiichi, 4
Onboarding, value stream maps in, 17
On-call support, in charter, 46
Optimal performance, 25
Order fulfillment process, 34
Organizational focus, 136
Organizational maturity, 25
Organizational structure, 14
Organization-wide learning, 137–138
Outpatient imaging value stream 

mapping, 34–35, 153–159
Oversight, 145–146
Overview of mapping, in planning stage, 

29–31
Owner, named in transformation plan, 132

P
PACE chart, 119–120
Parallel processes, on value stream 

maps, 66
PDSA cycle (see Plan-Do-Study-Adjust 

cycle(s))
People, leveraging capacity of, 104
Percent complete and accurate  

(% C&A), xii, 72–73, 79–81
Performance:

key performance indicators, 109–110
monitoring, 145–147
optimal, 25
suboptimal, 74

Pilots, 141
Plan-Do-Study-Adjust (PDSA) cycle(s), 16

in agenda for grand rounds, 138–139
for continuous improvement, 147
do cycle in, 140–141
macro and micro, 122
nested, 141
planning in, 27
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192 I N D E X

Planning for value stream mapping, 
27–50

charter development, 31–49
providing an overview of mapping, 

29–31
structuring mapping activity, 27–29

Preservice activities, 93–94
Priorities:

defining, 24
in removing work, 102
set with PACE chart, 119–120

Prioritization rules, as barrier to flow,  
75

Process blocks:
on current state map, 63–64, 66–67
key metrics for, 68–73
preservice, 93–94
value-adding and non-value-adding 

work in, 70
Process effectiveness, on map layouts,  

78
Process maps:

creating in kaizen events, 19
metrics-based, 7n
value stream maps vs., 7–8,  

10–11, 61
Process time (PT), 68–70

on map layout, 79–80
overall, 105
reducing, 103–104

Processes/process steps:
adding, 104–106
removing, 102–104

Product families, defining, 4, 15, 33, 64, 
112

Progress checks, 142
Projects, in transformation plan, 131
PT (see Process time)
Pull, 59–60
Pull icons, 81
Pull systems, 114, 115
Purchasing value stream mapping, 

161–165
Push, 60
Push arrows, 81

R
Rapid improvement events (RIEs), 130n.
Rapid Planning Event (RPE), 131
“Read and think time,” 68
Removing processes/process steps, 102–104
Removing work, 101
Repair services value stream mapping, 

167–174
Response time, 71
Reviews:

charter, 53–54, 111–112
of current state, in future state 

mapping, 112–113
scheduled review dates, 128
transformation plan, 128, 142–144

RIEs (rapid improvement events),  
130n.

The “right work,” determining, 101–106
Rolled percent complete and accurate 

(Rolled %C&A), 90–91, 107
Roos, Daniel, 2, 4
Rother, Mike, xi–xii, 7
Rules of Engagement, for improvement 

activities, 54–55

S
Scheduled review dates, in 

transformation plan, 128
Scientific method, 16n, 140
Scope creep, 36
Scope definition, 3

boundaries and limitations, 37
in charter, 31, 33–38
for demand rate, 36
first and last steps, 36
improvement time frame, 37–38
for specific conditions, 33–35
triggers in, 36
for value stream map, 33

Senge, Peter, 14
Service level agreements (SLAs), 71
Shared resources, as barrier to flow, 74–75
Shelving systems value stream mapping, 

175–180
Shingo, Shigeo, 4
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I N D E X  193

Shook, John, xi–xii, 7
Siloed thinking, 101
Simplification tool, value stream maps 

as, 15–16
SLAs (service level agreements), 71
Socialization:

of charter, 47–49
communication vs., 47
of maps and transformation plan, 

137–139
Software development change requests 

value stream mapping, 181–186
Solutions:

and clarity about current state, 51
countermeasures vs., 46n., 129–130

Specific conditions, in scope definition, 
33–35

Staff:
inaccessible, 74–75
leveraging capacity of, 104

Standardizing work, 113, 114, 161
Status, in transformation plan, 132
Storyboards:

creating, 15
value stream maps as, 8, 52

Strategy deployment, 23
Structuring mapping activity, 27–29
Subject-matter expert:

on mapping team, 45
for on-call support, 46

Suboptimal performance (system), 74
Suboptimization, 7
Success, laying foundation for, 135
Summarizing the map, 85, 87–96
Summary metrics, 88–93, 121
Summary timelines, 93–96
Support value streams, 3
Sustaining improvements, 144–147
Switch-tasking, as barrier to flow, 75
System downtime, as barrier to  

flow, 74
System suboptimal performance, as 

barrier to flow, 74
Systems thinking, 14–15 (See also 

Holistic thinking)

T
Tactical improvements, 18–19, 147
Takt time, 114
“Talk time,” 68
Target condition:

disagreement over, 48
measurable, 38–39

TBP (Toyota Business Practices), 4
“Thought alignment,” 20
Throughput time, 71
Time frame:

for executing improvements, 37–38
for value stream walks, 49–50

Timeline critical path, 88
Timelines:

on current state maps, 85, 87–88
on future state maps, 121
multiple, 93–96
in transformation plans, 132

Total labor effort, 91–92
Total labor process time, 91
Total lead time (Total LT), 88, 107
Total process time (Total PT), 90, 107
“Touch time,” 68
Toyota Business Practices (TBP), 4
Toyota Motor Corporation, 4–7
Toyota Production System (TPS), 4
The Toyota Way (Jeffrey Liker), 6, 60
Transformation plan (see Value Stream 

Transformation Plan)
Triggers (for work):

during first current state walk, 78
in scope definition, 36

Turnaround time, 71

U
Unintended consequences, 129, 140, 143

V
Value stream(s), 2–4

activities within, 2–3
extended, 2
forms of, 3
with high variation, 52
number of, 3–4
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194 I N D E X

Value stream champion, 40–41
charter review by, 53
on mapping team, 45
as performance monitor, 145–147

Value stream manager, 145–147
Value stream mapping, xi, 2–4

beginning to use, 23–26
common failings with, 18–23
as continuous improvement driver, 

16–17
for current state (see Current state 

mapping)
in decision making and work design, 

8, 10
disconnects with, xiii
for future state (see Future state 

mapping)
as holistic systems-thinking 

methodology, 14–15
location of activity, 42–43
origin of, 7
for outpatient imaging (example), 

153–159
process of, 17
for purchasing (example), 161– 

165
for repair services (example), 167–

174
roots of, 4–7
for shelving systems (example), 

175–180
for software development change 

requests (example), 181–186
Value stream maps:

customer connection through,  
12, 14

decision making based on, 10
icons for, 149–152
layout for (see Laying out maps)
in onboarding, 17
process maps vs., 7–8, 10–11, 61
as simplification tool, 15–16
socializing, 137–139
view provided by, 8, 9
as visual unification tool, 11–12

Value stream name, 128
Value stream segments, xv, 3, 33, 40, 

63, 183
Value stream thinking, xi, 101–102
Value Stream Transformation Plan, 

125–134
elements of, 127–133
execution of, 29
final briefing on, 133
management of, 134 (See also 

Achieving transformation)
reviews of, 128, 142–144
socializing, 137–139
timing development of, 28
updating/revision of, 127, 140

Value stream walks, 56–60
estimating time for, 49–50
first walk in documenting current 

state, 61–63
logistics of, 44, 58–59
objectives and spirit of, 57, 59
in reverse direction, 59–60
second walk in documenting current 

state, 67–79
Value-adding work, 69, 70, 102
Value-enabling (support) value stream, 33
Value-enabling value streams, 3
Vertical organization structure, 11
Visual management, 57, 113
Visual unification tool, value stream 

maps as, 11–12

W
Waiting, and process time metric, 68–69
Walking the value stream (see Value 

stream walks)
Waste:

eliminating, 101
types of, 70n.

WIP (work-in-process), 76, 81
Womack, James, 2, 4, 6, 7, 60, 70n.
Work balancing, 77, 114
Work design:

using mapping only for, 18
value stream mapping in, 8, 10
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I N D E X  195

Work flow, xi–xii
barriers to, 73–75, 80, 106–108
on current state map, 52
and current state mapping, 64
in future state mapping, 106–109
holistic view of, 7 (See also Value 

stream maps)
in Lean, 100
simplifying thinking about, 35
understanding of, 1–2

Work segmentation, 114
Work systems, 8, 10
Work triggers:

on map layouts, 78
in scope definition, 36

Work volume, on map layouts, 78
Working backward, in future state 

mapping, 115
Work-in-process (WIP), 76, 81
Workouts, 130n.
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