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About This eBook

ePUB is an open, industry-standard format for eBooks.
However, support of ePUB and its many features varies
across reading devices and applications. Use your device
or app settings to customize the presentation to your
liking. Settings that you can customize often include
font, font size, single or double column, landscape or
portrait mode, and figures that you can click or tap to
enlarge. For additional information about the settings
and features on your reading device or app, visit the
device manufacturer’s Web site.

Many titles include programming code or
configuration examples. To optimize the presentation of
these elements, view the eBook in single-column,
landscape mode and adjust the font size to the smallest
setting. In addition to presenting code and
configurations in the reflowable text format, we have
included images of the code that mimic the presentation
found in the print book; therefore, where the reflowable
format may compromise the presentation of the code
listing, you will see a “Click here to view code image”
link. Click the link to view the print-fidelity code image.
To return to the previous page viewed, click the Back
button on your device or app.
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From Richard

We dedicate this book to the Scaled Agile community,
who have contributed to the success of SAFe and applied

it to
improve value, quality, and flow, and to make work

more engaging and fun.
And to the amazing people at our company, Scaled Agile

Inc., who help
make the world a better place, every day.

From Dean

This book is dedicated to my teammates:
Richard Knaster, Inbar Oren, Steve Mayner,

Harry Koehnemann, Luke Hohmann, Andrew Sales,
Yolanda Berea, and Risa Wilmeth.

“Nothing beats an Agile team.”
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Preface

When the Scaled Agile Framework (SAFe) was
introduced to the public in 2011, we passionately believed
that it had the potential to change the way the largest
enterprises in the world would develop software and
systems that deliver value.

Today, we can say unequivocally that SAFe has lived up
to its promise. Hundreds of the world’s largest brands
now depend on SAFe to stay competitive in an
everdisruptive marketplace. More than 300 business
partners, large and small, deliver SAFe training and
services worldwide. As of early 2020, more than
600,000 individuals have gained personal knowledge
and enhanced their careers by training and certifying in
SAFe practices. That’s a big responsibility, and we take it
very seriously.

As the demand for SAFe continues to grow, so do our
efforts to support it. Through Scaled Agile, Inc.—the
company behind SAFe—we are continually creating,
refining, and delivering tools, resources, and learning
events to help enterprises achieve the best possible results
with SAFe.

The SA Fe websit e.  A  fr eely  av a ilable know ledge
base of pr ov en, in tegr ated pr inciples and pr actices
for  Lean, A gile, and Dev Ops. For  m or e in for m ation ,
go to: sca ledagilefr am ew or k.com .

Learning and cert ificat ion .  A  com pr eh ensiv e
r ole-based cu r r icu lu m  for  su ccessfu lly
im plem enting  SA Fe, w h ich  now  inclu des 1 3
cou r ses and cer tifications
(sca ledagile.com /lear ning).

SA Fe com m unit y  plat form .  Continu ou s
lear ning, tools, and connections for  SA Fe
pr ofessionals w ith  Com m u nities of Pr actice for
each  r ole, as w ell as e-lear ning, v ideos, toolkits,

http://scaledagileframework.com/
http://scaledagile.com/learning


collabor ation  for u m s, assessm ents, and r esou r ces
for  pr ofessional dev elopm ent
(sca ledagile.com /com m u nity ).

Scaled A gile part ner net work.  Wor ldw ide SA Fe
exper tise and su ppor t  th r ou gh  m or e th an  3 00
par tner s (sca ledagile.com /find-a-par tner ).

Global and regional SA Fe sum m it s.  In  2 02 0,
su m m it ev ents w ill be h eld in  th e United States
and Eu r ope (sa fesu m m it.com ). Th e la tter  ev ent
w ill be h eld v ir tu a lly  du e to COV ID-1 9 .

The success of SAFe is a direct result of practicing what
we preach. We run our entire business—not just product
development—with SAFe. That includes sales,
marketing, IT, framework development, learning and
certification, community platform, accounting, finance,
and more.

Our walls are plastered with Kanban boards, sticky
notes, objectives, and backlogs, and we plan, iterate, and
deliver as we prescribe in SAFe. But most importantly,
we have made business agility a part of our company’s
DNA with an intense focus on a continuous learning
culture. We never assume that we have all the answers,
and we do our best to listen to our detractors as much as
our enthusiasts; indeed, we find motivations in both!

Development of SAFe was and is driven by fast feedback
and a relentless pursuit of the best possible framework
along with the highest-quality training, certification, and
customer experience available on the market. And of
course, future versions of the framework are always in
development.

We’re grateful to the thousands of forward-thinking
individuals who have been instrumental in proving and
realizing SAFe’s potential: the enterprise adopters and
practitioners who are doing the heavy lifting in applying
SAFe in enterprises, as well as the partners, consultants,
and trainers who support them.

It’s a wonderful thing we’ve all built together, and we
are inspired to continuously evolve SAFe to provide value

http://scaledagile.com/community
http://scaledagile.com/find-a-partner
http://safesummit.com/


to the industry—better systems, better business
outcomes, and better daily lives for the people who build
and use the world’s most important systems.

WHY SAFE?

Welcome to the age of software and digital—an
interconnected, real-time world in which every industry
depends on technology and every organization is (at
least in part) a software company. To remain
competitive, enterprises need to digitally transform their
operations, business solutions, and customer experience.

But the challenge many enterprises face is that their
current business models, organizational hierarchy, and
technology infrastructure can’t keep pace with the rapid
change required. While Agile development has provided
significant improvements to many organizations, by
itself it is not enough. What began in software
development must now be scaled and expanded to
encompass the entire enterprise, changing how people
work and how every aspect of the business operates. Put
simply, enterprises need business agility, the determining
factor that will decide the winners and losers in the
digital economy.

By empowering people to make quick decisions,
including allocating resources and aligning the right
people around the right work, business agility permits
companies to capitalize on emerging opportunities.
Achieving this level of agility requires mastering not one
but two business operating systems.

Th e fir st  sy stem  is tr aditionally  h ier ar ch ica l and is
com m on to m ost enter pr ises. It  pr ov ides th e
necessar y  efficiency , stability , gov er nance, people
oper ations, and oth er  sca lable aspects needed to
su r v iv e in  th e m ar ketplace and deliv er  th e
cu r r ent m ission .

Th e second sy stem  is a  customer-centric, value
stream netw ork ,  w h ich  is able to qu ickly  deliv er
innov ativ e bu siness solu tions to a  faster -m ov ing
m ar ketplace.



SAFe helps you implement this second operating system,
enabling your enterprise to do the following:

Qu ickly  adapt and r espond to em er ging
com petit iv e th r eats

Efficiently  identify  and deliv er  incr em enta l
cu stom er  v a lu e

Mainta in  qu ality  in  an  ev olv ing  and innov ativ e
pr odu ct and solu tion  por tfolio

Moreover, you will be able to optimally organize teams
around value and reorganize quickly in response to
changing business needs. The result is that your
company will achieve the business agility needed to
survive and thrive in the digital age.

A growing number of Global 2000 enterprises have
found the answer in SAFe. The framework integrates the
iterative development practices of Agile and the culture,
tools, and practices of DevSecOps with the mindset of
Lean and flow, which focuses on minimizing waste and
delays while maximizing customer value. With SAFe,
organizations can better link strategy with execution,
innovate faster and deliver high-quality solutions to the
market more quickly. This has proven to be a powerful
advantage that enables businesses to leverage digital
disruption to their advantage.

As case studies on the SAFe website
(scaledagileframework.com) show, many enterprises—
large and small—are getting extraordinary business
results from adopting SAFe.

These results typically include the following:

1 0–5 0 per cent h appier , m or e-m otiv ated
em ploy ees

3 0–7 5  per cent faster  t im e-to-m ar ket

2 5 –7 5  per cent defect  r edu ction

2 0–5 0 per cent incr ease in  pr odu ctiv ity



As you can imagine, with results like those, SAFe is
spreading rapidly around the world. Leading surveys and
research organizations cite SAFe as the preferred method
for scaling Agile. SAFe is by far the most commonly
considered and adopted scaling framework.

ABOUT THIS BOOK

“SAFe  Distilled is the book we’ve all been
waiting for. It breaks down the complexity
of the framework into easily digestible
explanations and actionable guidance. A
must-have resource for beginners as well
as seasoned practitioners.”

— Lee Cunningham, senior director,
Enterprise Agile Strategy at CollabNet
VersionOne

The SAFe knowledge base at scaledagileframework.com
is an invaluable resource for people who build software
and systems and business solutions; however, navigating
the guidance can be daunting for the uninitiated. SAFe is
a robust framework supported by hundreds of web
pages. Where do you start? In what order should you
read the articles? What information is really important
to you and when?

We get it. There’s a Wikipedia aspect to the SAFe body of
knowledge that can be difficult to navigate. It doesn’t
really tell its own story, and that’s why we wrote SAFe
5.0 Distilled: Achieving Business Agility with the Scaled
Agile Framework.

The book is divided into three parts.

Part  I: Com pet ing in t he A ge of Soft ware
in tr odu ces bu siness agility  and w h y  bu sinesses
need SA Fe. It  descr ibes h ow  SA Fe lev er ages fou r
m ain  bodies of know ledge—A gile, Dev Ops, Lean
pr odu ct dev elopm ent, and sy stem s th inking—to
ach iev e better  bu siness ou tcom es. Th is par t  a lso
intr odu ces SA Fe to h elp y ou  u nder stand th e basics
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of th e fr am ew or k and to ser v e as a  fou ndation  for
y ou r  lear ning  jou r ney .

Part  II: The Sev en Core Com pet encies of t he
Lean Ent erprise descr ibes th e com petencies
needed to ach iev e bu siness agility . Each
com petency  is a  set  of r ela ted know ledge, skills,
and beh av ior s th at  enable enter pr ises of a ll sizes to
th r iv e and su r v iv e in  th e age of softw ar e and
digita l.  Th er e is a  ch apter  for  each  com petency ,
and each  integr ates know ledge fr om  m any
differ ent SA Fe ar ticles to pr ov ide a  com plete bu t
concise stor y .

Part  III: Im plem ent ing SA Fe, Measure and
Grow descr ibes h ow  to im plem ent th e fr am ew or k’s
pr inciples, pr actices, and activ it ies. Her e y ou  w ill
lear n  a  step-by -step appr oach  for  adopting  SA Fe
and h ow  to m easu r e, gr ow , and acceler ate th e
benefits of y ou r  Lean-A gile im plem entation  to
ach iev e bu siness agility .

We also believe that building the world’s most important
systems should be fun, too! Perhaps that’s the real
reason we wrote this book.

—Richard Knaster and Dean Leffingwell

Register your copy of SAFe  5.0 Distilled on the
InformIT site for convenient access to updates
and/or corrections as they become available. To
start the registration process, go to
informit.com/register and log in or create an
account. Enter the product ISBN
(9780136823407) and click Submit. Look on the
Registered Products tab for an Access Bonus
Content link next to this product, and follow that
link to access any available bonus materials. If
you would like to be notified of exclusive offers on
new editions and updates, please check the box to
receive email from us.
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Part I
Competing in the Age of
So�ware

“In the age of software, every business is a
software business. Agility isn’t an option,
or a thing just for teams; it is a business
imperative.”

—Dean Leffingwell, creator of SAFe



Chapter 1, Business Agility

Chapter 2, Introduction to SAFe

Chapter 3, Lean-Agile Mindset

Chapter 4, SAFe Principles

Introduction
Part I of this book introduces why businesses need SAFe,
the challenges of software and systems development,
and how it leverages four main bodies of knowledge—
Agile, DevOps, Lean product development, and systems
thinking—to achieve better business outcomes. Also, this
part introduces the Scaled Agile Framework (SAFe) that
serves as a foundation for your learning journey.
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Business Agility

“Those who master large-scale software
delivery will define the economic landscape
of the 21st century.”

—Mik Kersten, Project to Product

Business agility is the ability to compete and thrive in the
digital age by quickly responding to market changes and
emerging opportunities with innovative business
solutions. Achieving business agility requires that
everyone involved in delivering solutions use Lean and
Agile practices to continually create innovative, high-
quality products and services faster than the
competition. Such solution delivery typically requires
active participation from business and technology
leaders, Agile teams, and representatives from IT
operations, legal, marketing, finance, compliance,
security, and others.

COMPETING IN THE AGE OF
SOFTWARE

In her book, Technological Revolutions and Financial
Capital, Carlota Perez describes the recurring patterns
and changes that have emerged from five revolutions
(e.g., age of oil and mass production) illustrated in
Figure 1-1. Her research concludes that they occur every
generation or so and have a profound impact on society.



Figure 1-1. Technological revolutions over the
past few centuries

First, they cause a massive influx of financial capital
(investment), which then results in new production
capital (goods and services). Second, they cause market
disruption, social change, and a new economic order.

These truly ‘world-shaking’ technology disruptions
typically occur in three distinct phases.

1. Inst allat ion period.  New  tech nology  and financia l capita l
com bine to cr eate a  ‘Cam br ian  explosion ’ of new  entr ants.

2. Turning point .  Ex isting  bu sinesses eith er  m aster  th e new
tech nology  or  decline and becom e r elics of th e last  age.

3. Deploy m ent  period. Pr odu ction  capita l of th e new
tech nology  g iants star ts to ov er take ex isting  bu sinesses.
Th is ch anges society  in  fu ndam enta l w ay s.

As Figure 1-1 illustrates, the installation period has
already occurred for the age of software and digital.

1 . Car lota  Per ez, Technological Revolutions and Financial Capital:
The Dynamics of Bubbles  and Golden Ages  (Edw ar d Elgar
Pu blish ing, 2 002 ).
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What, perhaps, is less clear is whether we are at the
turning point or deployment period.

However, we are already seeing examples of tech giants
overtaking existing businesses and changing society in
fundamental ways. The rapid pace of technological
change indicates that we are passing through the
turning point or more likely we are already in the
deployment period.

One might simply look at the massive market
capitalizations of Google, Apple, Amazon, Baidu,
Salesforce, or Tesla (all companies that didn’t exist just
20 to 30 years ago) as strong evidence that we are in the
deployment period. It’s abundantly clear that every
enterprise must prepare for the inevitable business and
societal change brought on by the digital age.

In his book Project to Product, Mik Kersten analyzes
Perez’s work and notes that the technological challenge
facing our world economy is that “the productivity of
software delivery at enterprise organizations falls
woefully behind that of the tech giants, and the digital
transformations that should be turning the tide are
failing to deliver business results.”

Kersten’s insightful analysis points to an undeniable
truth—that many large and successful enterprises today
face a daunting existential crisis. The capabilities and
physical assets that made these organizations successful,
such as brick-and-mortar retail stores, manufacturing,
distribution, real estate, local banking, and insurance
centers, will no longer be adequate, by themselves, to
ensure survival in this new era.

How Did We Get Here?
“The problem is not with our organizations
realizing that they need to transform; the
problem is that organizations are using

2 . Mik Ker sten , Project to Product (IT Rev olu tion  Pr ess, 2 01 8).
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managerial frameworks and
infrastructure models from past
revolutions to manage their businesses in
this one.”

—Mik Kersten

Most leaders in traditional organizations are well aware
of the threat of digital disruption, and yet many of them
fail to make the transition to survive and thrive in the
next revolution. The question we have to ask is, why?

In his recent book, Accelerate: Building Strategic Agility
for a Faster-Moving World, organizational researcher
and author John P. Kotter describes how successful
enterprises didn’t originate as large, cumbersome, and
unable to survive a rapidly changing market. Rather,
these organizations typically began life as a fast-moving,
adaptive network of motivated individuals aligned to a
common vision and focused on the needs of their
customers. At this stage, roles and reporting relationships
are fluid, and people naturally collaborate to identify
customer needs, explore potential solutions, and deliver
value in any way they can. In other words, it’s an
adaptive ‘entrepreneurial network’ of people working
toward a shared, customer-centric purpose (Figure 1-2).

3 . Ibid.
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Figure 1-2. New enterprises start as a
customer-focused network

As the enterprise achieves its goals, it naturally wants to
expand on its success and grow. This means individual
responsibilities need to become clearer to ensure that
critical details are carried out. Taking on these
responsibilities requires gaining expertise, hiring
specialists, forming departments for efficiency, and
developing policies and procedures to ensure legal
compliance and driving repeatable, cost-efficient
operations. As a result, businesses start to organize by
function. Silos begin to form. Meanwhile, operating in
parallel, the network continues to seek new opportunities
to deliver value (Figure 1-3).



Figure 1-3. Growing hierarchical structure
running in parallel with an entrepreneurial

network

The organization’s hierarchy grows faster and larger to
achieve ever-increasing economies of scale. But
naturally, the practices and responsibilities needed to run
a large business begin to conflict with the
entrepreneurial network. With the power, influence, and
responsibility of current revenue and profitability, the
hierarchy collides with the faster-moving, more
adaptive, entrepreneurial network. The result? The
network gets crushed by the hierarchy. Customer
centricity is one of the casualties (Figure 1-4).



Figure 1-4. Entrepreneurial network collides
with a growing hierarchy

Still, as long as the market remains relatively stable, the
economies of scale and revenue provide a protective
barrier against competitors, and the enterprise can enjoy
continued success and growth. However, when customer
needs shift dramatically or when a disruptive technology
or competitor emerges, the organization lacks the agility
to respond. Years of market domination and profitability
can vanish, seemingly overnight. The company’s very
survival is now at stake.

Kotter notes that the organizational hierarchies that
we’ve built over the past 50 years have done a great job
of providing time-tested structures, practices, and
policies. They support the recruiting, retention, and
growth of thousands of employees across the globe.
Simply put, they largely work and are still needed. But
the question becomes, how do we organize and
reintroduce the entrepreneurial network? In addressing
the dilemma, Kotter points out, “The solution is not to
trash what we know and start over but instead to
reintroduce a second system.” This model, which Kotter



calls a dual operating system, restores the speed and
innovation of the entrepreneurial network while
leveraging the benefits and stability of the hierarchical
system.

So, how do we create such a dual operating system? We
will describe that in the next section.

SAFe: The Value Stream Network for
Business Agility
Implementing the Scaled Agile Framework (SAFe) offers
a way for enterprises to realize the second operating
system and regain the focus on customers, products,
innovation, and growth (Figure 1-5).

Figure 1-5. SAFe as the second value stream
network operating system

Moreover, this network operating system, SAFe, on the
left is flexible. It’s built on proven Lean, Agile, and SAFe



practices, and it can organize and quickly reorganize
with minimal disruption to the enterprise. That’s what
business agility demands.

However, implementing SAFe effectively requires
organizations to gain a significant degree of expertise
across seven core competencies. These will be briefly
described in Chapter 2, Introduction to SAFe.

While each competency can deliver value on its own, the
competencies are also interdependent. Consequently, real
business agility can be achieved only when the enterprise
achieves some amount of mastery of all. It’s a tall order,
but the path is clear.

SUMMARY

The age of software and digital transformation threatens
the very existence of many enterprises across the globe.
Put simply, the organizational structures, management
methods, and way of working that created success in the
past cannot keep up with an increasingly digital future.
In order to survive, enterprises must create, evolve, and
master a dual operating system. One looks like a fairly
traditional hierarchy, with familiar roles and
responsibilities, but is leaner and follows more Agile
practices. The second is a more adaptive and flexible
entrepreneurial network that is Lean and Agile to its core
and focuses exclusively on the customers and
opportunities the market presents. This network
organizes and reorganizes continuously to address
changing value propositions.

Together, these two operating systems provide stability
and operational strength coupled with a dynamic
network that continually addresses new opportunities
with innovative technology-based business solutions.
The result is a Lean enterprise that is ready to thrive in
the digital age.
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Introduction to SAFe

“If you can’t describe what you are doing
as a process, you don’t know what you’re
doing.”

—W. Edwards Deming

In Chapter 1, we introduced the concept of business
agility and its importance to competing in today’s fast-
paced digital world. It explored the need for a dual
operating system, one for stability and execution and
another for innovation and growth. It introduced SAFe
as the entrepreneurial and flexible second operating
system that helps enterprises achieve the goals of
stability, execution, and innovation. This chapter
provides a brief overview of SAFe and discusses how it
helps organizations achieve business agility.

WHAT IS SAFE?

SAFe for Lean Enterprises is an online knowledge base of
proven, integrated principles, practices, and guidance
that brings the power of Lean, Agile, and DevOps to the
people building the world’s most important systems. The
goal of SAFe is to help enterprises become thriving digital
age businesses that deliver competitive systems and
solutions to its customers in the shortest sustainable lead
time.

WHY IMPLEMENT SAFE?



“We had multiple waterfall efforts, third-
party integration, and a hard, regulatory
mandate that made coordination and
execution exceptionally difficult. SAFe
provided the agility, visibility, and
transparency needed to ensure we could
integrate with the numerous other efforts,
get predictable in our delivery, and ensure
timelines are met.”

—David McMunn, the director of Fannie
Mae’s Agile Center of Excellence (COE)

As described in Chapter 1, enterprises have to learn how
to adapt quickly to the digital age or become extinct, no
matter their size, their strength, or how smart they are.
Business agility isn’t an option; it’s a business imperative.
Even businesses that don’t consider themselves
Information Technology (IT) or software companies are
now all highly dependent on their ability to rapidly
produce new, high-quality, innovative technology-based
products and services.

The mission of Scaled Agile Inc. (SAI) is to help
enterprises thrive in the digital age. We do that through
the development and publication of the SAFe knowledge
base, as well as accompanying certification, training,
courseware, community resources, and a global network
of more than 300 tooling and service partners.

Improving System Development
Outcomes
SAFe draws from four primary bodies of knowledge—
Agile, DevOps, Lean product development, and systems
thinking—and leverages more than a decade of real-
world customer experience. It helps enterprises answer
the following types of questions:

How  do w e a lign  tech nology  dev elopm ent to
bu siness str ategy ?



How  do w e deliv er  new  v a lu e on  a  pr edictable
sch edu le so th at  th e r est  of th e bu siness can  plan?

How  do w e im pr ov e th e qu ality  of ou r  solu tions and
deligh t ou r  cu stom er s?

How  do w e sca le A gile pr actices acr oss th e
enter pr ise to deliv er  better  r esu lts?

How  do w e r eor ganize ar ou nd v a lu e to av oid th e
delay s inh er ent in  a  tr aditional, fu nctional
str u ctu r e?

How  do w e cr eate an  env ir onm ent th at  foster s
collabor ation , innov ation , and r elentless
im pr ov em ent?

How  do w e encou r age people to take r isks, th ink
cr eativ ely , and em br ace continu ou s lear ning?

By adopting SAFe—and applying its well-described set of
values, principles, and practices—the enterprise can
address these questions and realize greater business and
individual benefits.

SAFe enables business agility and improves business
outcomes for organizations of all sizes across the world.
It has produced dramatic improvements in time to
market, employee engagement, higher quality, higher
customer satisfaction, and overall improved economic
outcomes. It also helps create cultures that are more
productive, rewarding, and fun.

Figure 2-1 highlights these benefits as derived directly
from customer case studies.



Figure 2-1. SAFe business benefits (source:
scaledagile.com/customer-stories)

THE BIG PICTURE

Before an enterprise can gain the substantial business
benefits shown in Figure 2-1, it has to transform itself
into a Lean-Agile enterprise. This transformation
requires developing enterprise core competencies that
enable a new style of leadership, new ways of thinking
and working, and a culture focused on value delivery
and continuous improvement.

SAFe’s extensive body of knowledge describes the roles,
responsibilities, artifacts, and activities necessary to
implement enterprise-scale Lean-Agile development.
SAFe synchronizes alignment, collaboration, and
delivery for large numbers of Agile business and
technical teams. Scalable and configurable, SAFe
supports smaller-scale solutions employing 50–125
practitioners, as well as complex systems that require
thousands of people to build and maintain.



The SAFe website features an interactive Big Picture
graphic with tabs to select each configuration, as shown
in Figure 2-2.

Figure 2-2. The SAFe Big Picture

This graphic provides a visual overview and is the
primary user interface to the SAFe knowledge base. Each
icon of the image is clickable and provides an entry to
the extensive SAFe guidance, which includes the
following: the seven core competencies of the Lean
enterprise, the four configurations that support a full
range of development and business environments, and



the foundational principles, values, mindset, roles,
artifacts, and implementation elements that make up
SAFe. Each of these elements is described next.

Overview Tab
SAFe includes an Overview tab, as illustrated in Figure
2-2. When you click on it, the image in Figure 2-3 is
displayed. It provides a simplified view of SAFe’s seven
core competencies and the twenty-one dimensions that
enable business agility. The customer is the focal point
for all competencies, while Lean-Agile leadership is
foundational. This overview is a useful tool for providing
an initial orientation to SAFe and for framing executive
briefings.



Figure 2-3. The SAFe Overview tab

The road to business agility is a journey, not a
destination. To this end, the Measure & Grow link (top
right) offers access to a guidance article, which describes
how SAFe portfolios evaluate their progress toward
business agility and determine the next improvement
steps. This topic is further explored in Chapter 16,
Measure, Grow, and Accelerate.

The seven core competencies are the ‘primary lens’ for
understanding and implementing SAFe. Each is a set of



related knowledge, skills, and behaviors, which together
enable enterprises to achieve business agility by
delivering the best quality and value in the shortest
sustainable lead time. The following is a summary of
each:

Lean-A gile Leadership descr ibes h ow  Lean-A gile
leader s dr iv e and su sta in  or ganizational ch ange by
em pow er ing  indiv idu als and team s to r each  th eir
h igh est  potentia l.

Team  and Technical A gilit y  descr ibes th e
cr it ica l skills and Lean-A gile pr inciples and
pr actices th at  h igh -per for m ing A gile team s u se to
cr eate innov ativ e bu siness solu tions for  th eir
cu stom er s.

A gile Product  Deliv ery  is a  cu stom er -centr ic
appr oach  to defin ing, bu ilding, and r eleasing  a
continu ou s flow  of v a lu able pr odu cts and ser v ices
to cu stom er s and u ser s.

Ent erprise Solut ion Deliv ery  descr ibes h ow  to
apply  Lean-A gile pr inciples and pr actices to th e
dev elopm ent of th e w or ld’s lar gest  and m ost
soph isticated softw ar e applications, netw or ks, and
cy ber -ph y sica l sy stem s.

Lean Port folio Managem ent  a ligns str ategy  and
execu tion  by  apply ing  Lean  and sy stem s th inking
appr oach es to str ategy  and inv estm ent fu nding,
A gile por tfolio oper ations, and gov er nance.

Organizat ional A gilit y  descr ibes h ow  Lean-
th inking  people and A gile team s optim ize th eir
bu siness pr ocesses, ev olv e str ategy  w ith  clear  and
decisiv e new  com m itm ents, and qu ickly  adapt th e
or ganization  as needed to capita lize on  new
oppor tu nities.

Cont inuous Learning Cult ure is a  set  of v a lu es
and pr actices th at  encou r age indiv idu als—and th e
enter pr ise as a  w h ole—to continu ally  incr ease
know ledge, com petence, per for m ance, and
innov ation .

Each core competency has an assessment that explores
areas of opportunity and concern along its three
dimensions. These assessments are located at the bottom
of each competency article on the SAFe website. To
obtain guidance on how to improve, each assessment



has a set of recommendations or ‘grows,’ which are also
linked from the individual competency articles.

SAFe Configurations
Configurable and scalable, SAFe allows each
organization to adapt the framework to its own business
needs (Figure 2-4). With four out-of-the-box
configurations, SAFe supports the full spectrum of
solutions, from those requiring a small number of teams
to those complex systems that require hundreds—and
even thousands—of people to build and deliver.

Figure 2-4. SAFe configurations

The configurations can be accessed with the tabs shown
in Figure 2-2, and each configuration is briefly described
next.

Essential SAFe

Essential SAFe (Figure 2-5) contains the minimal set of
roles, events, and artifacts required to continuously
deliver business solutions. It is built on the principles and
practices found in the competencies of Lean-Agile
leadership, team and technical agility, and Agile product



delivery. It is the basic building block for all other SAFe
configurations and is the simplest starting point for
implementation.

Figure 2-5. Essential SAFe

The Agile Release Train (ART) is a fundamental
organizing structure in Essential SAFe, where Agile
business and technical teams, key stakeholders, and
other resources are dedicated to an important, ongoing
solution mission. The ART’s long-lived, flow-based, self-
organizing nature is what powers SAFe and ultimately
enables business agility. Most trains are virtual
organizations that cut across organizational and
geographic boundaries.

Large Solution SAFe

Large Solution SAFe (Figure 2-6) describes additional
roles, practices, and guidance to build and evolve the
world’s largest applications, networks, and cyber-
physical systems. It includes Essential SAFe and
introduces the enterprise solution delivery competency,
which supports those building the largest and most
complex solutions that require multiple ARTs and
suppliers but do not require portfolio-level
considerations. Such solution development is common



for industries such as aerospace and defense,
automotive, and government, where the large solution—
not portfolio governance—is the primary concern.

Figure 2-6. Large Solution SAFe configuration

The Solution Train, shown in the large solution level, is
the organizational vehicle that coordinates the efforts of
multiple ARTs and suppliers to deliver these large and
complex systems. The value delivered by Solution Trains
can range from core banking applications in global
financial institutions to jet fighters and satellite systems.

Portfolio SAFe

The Portfolio SAFe (Figure 2-7) configuration is the
minimum set of competencies and practices that can
fully enable business agility, as indicated by the blue
‘Business Agility’ banner at the top. This banner also
includes a link to ‘measure and grow’ for guidance on
conducting SAFe business agility assessments. Portfolio



SAFe includes the Essential SAFe competencies and adds
the competencies of Lean portfolio management,
organizational agility, and continuous learning culture.

Figure 2-7. Portfolio SAFe configuration

The configuration aligns portfolio execution to enterprise
strategy and organizes development around the flow of
value through one or more value streams. It provides
principles and practices for portfolio strategy and
investment funding, Agile portfolio operations, and Lean
governance. It helps assure that the value stream and its
trains are focused on building the right things with the
appropriate level of investments needed to meet strategic
objectives.

Full SAFe

Full SAFe (Figure 2-8) is the most comprehensive
configuration, including all seven core competencies
needed for business agility. It is used by the world’s



largest enterprises to maintain portfolios of large and
complex solutions. In some cases, multiple instances of
various SAFe configurations may be required.

Figure 2-8. Full SAFe configuration

In addition to the four configurations, the framework
includes SAFe for Government, which is a set of success



patterns for implementing Lean-Agile practices in the
public sector. It offers a landing page that hosts a series
of government specific SAFe articles, and provides
videos, events, and other resources.

You can find more information about the government
specific practices at
www.scaledagileframework.com/government/.

The Spanning Palette

The spanning palette contains various roles and artifacts
that may apply to a specific team, ART, large solution, or
portfolio context. An essential element of SAFe’s
flexibility and configurability, the spanning palette
permits organizations to apply only the items needed for
their configuration.

Figure 2-9 illustrates two versions of the spanning
palette.

http://www.scaledagileframework.com/government/


Figure 2-9. Spanning palette

The small palette is used by the Essential SAFe
configuration, while the larger one serves all other
configurations. However, since SAFe is a framework,
which is meant to be adapted to your context, enterprises



can apply any of the elements from the larger spanning
palette to Essential SAFe.

The following are brief descriptions of each spanning
palette element:

Vision .  Th e v ision  descr ibes a  fu tu r e v iew  of th e
solu tion  to be dev eloped, r eflecting  cu stom er  and
stakeh older  needs, as w ell as th e featu r es and
capabilit ies th at  ar e pr oposed to addr ess th ose
needs.

Roadm ap.  Th e r oadm ap com m u nicates planned
A RT and v a lu e str eam  deliv er ables and m ilestones
ov er  a  t im eline.

Milest ones.  A  m ilestone is u sed to tr ack pr ogr ess
tow ar d a  specific goa l or  ev ent. SA Fe descr ibes
fixed-date, Pr ogr am  Incr em ent (PI), and lear ning
m ilestones.

Shared Serv ices.  Sh ar ed ser v ices r epr esent th e
specia lty  r oles th at  ar e necessar y  for  th e su ccess of
an  A RT or  Solu tion  Tr a in  bu t th at  cannot be
dedicated fu ll-t im e to any  specific tr a in .

CoP.  A  Com m u nity  of Pr actice (CoP) is an  in for m al
gr ou p of team  m em ber s and oth er  exper ts th at  h as
a  m ission  of sh ar ing  pr actica l know ledge in  one or
m or e r elev ant dom ains.

Sy st em  Team .  Th e sy stem  team  is a  specia l A gile
team  th at pr ov ides assistance in  bu ilding  and
u sing  th e continu ou s deliv er y  pipeline and, w h er e
necessar y , v a lidating  fu ll end-to-end sy stem
per for m ance.

Lean UX.  Lean  User  Exper ience (UX) is th e
application  of Lean  pr inciples to u ser  exper ience
design . It  u ses an  iter ativ e, h y poth esis-dr iv en
appr oach  to pr odu ct dev elopm ent, th r ou gh
constant m easu r em ent and lear ning  loops (bu ild-
m easu r e-lear n).

Met rics.  Th e pr im ar y  m easu r e in  SA Fe is th e
objectiv e ev a lu ation  of w or king  solu tions.
Mor eov er , SA Fe defines som e additional
inter m ediate and long-ter m  m easu r es th at  team s,
A RTs, and por tfolios can  u se to m easu r e pr ogr ess.

The Foundation

The foundation contains the supporting principles,
values, mindset, implementation guidance, and
leadership roles needed to deliver value successfully at



scale. Each foundation element, as shown in Figure 2-
10, is briefly described next.

Lean-A gile leaders.  Managem ent h as th e
u ltim ate r esponsibility  for  bu siness ou tcom es.
Leader s ar e tr a ined in  SA Fe and in  tu r n  becom e
tr a iner s of th ese leaner  and m or e agile w ay s of
th inking  and oper ating. To th is end, SA Fe
descr ibes a  new  sty le of leader sh ip exh ibited by  th e
enter pr ise’s new  ‘Lean-th inking  m anager -
teach er s.’

Core v alues.  Fou r  cor e v a lu es of a lignm ent, bu ilt-
in  qu ality , tr anspar ency , and pr ogr am  execu tion
define th e belief and v a lu e sy stem  for  SA Fe.

Lean-A gile m indset .  Lean-A gile leader s ar e
lifelong lear ner s and teach er s w h o u nder stand,
em br ace, and foster  Lean  and A gile pr inciples and
pr actices acr oss th e enter pr ise.

SA Fe principles.  SA Fe pr actices ar e gr ou nded in
1 0 pr inciples th at  sy nth esize A gile m eth ods, Lean
pr odu ct dev elopm ent, Dev Ops, sy stem s th inking,
and decades of field exper ience.

Im plem ent at ion roadm ap.  Im plem enting  th e
ch anges necessar y  to becom e a  Lean-A gile
tech nology  enter pr ise is a  su bstantia l ch ange for
m ost com panies. SA Fe pr ov ides an  im plem entation
r oadm ap to h elp gu ide or ganizations on  th is
jou r ney

SA Fe Program  Consult ant s (SPCs).  SPCs ar e
cer tified ch ange agents w h o com bine th eir
tech nica l know ledge of SA Fe w ith  an  intr insic
m otiv ation  to im pr ov e th eir  com pany ’s softw ar e
and sy stem s dev elopm ent pr ocesses.

Figure 2-10. SAFe foundation

THE SAFE IMPLEMENTATION
ROADMAP

The SAFe implementation roadmap (Figure 2-11)
provides a proven method for achieving the desired



organizational change. It is generally based on the
principles in John P. Kotter’s eight-step model for leading
change. As leaders strive for successful change, this
roadmap helps them ‘know the way.’

Figure 2-11. SAFe implementation roadmap

While no two SAFe adoptions are identical and they
rarely follow a perfectly sequential step-by-step process,
businesses typically get the best results when they follow
a path similar to that shown in the SAFe implementation
roadmap.

MEASURE AND GROW

Measure and grow is the term we use to describe how
SAFe portfolios evaluate their progress on the journey



toward business agility and determine the next
improvement steps.

It describes how to measure the current state of a
portfolio and grow to improve overall business
outcomes.

Measure and grow are accomplished via two separate
assessment mechanisms, designed for significantly
different audiences and different purposes.

1. The SA Fe Business A gilit y  A ssessm ent  is designed for
LPM and por tfolio stakeh older s to assess th eir  ov er a ll
pr ogr ess on  th e u lt im ate goa l of tr u e bu siness agility .

2. The SA Fe Core Com pet ency  A ssessm ent s a r e u sed to
h elp team s and tr a ins im pr ov e on  th e tech nica l and
bu siness pr actices th ey  need to h elp th e por tfolio ach iev e
th at lar ger  goa l.

Each assessment follows a standard process pattern of
running the assessment, analyzing the results, taking
action, and celebrating the victories.

SUMMARY

To survive in the digital age, enterprises must adopt new
ways of working based on the best, proven, and most
contemporary technological and business practices
available. SAFe for Lean Enterprises brings the power of
Lean, Agile, DevOps, and systems thinking to the leaders
and practitioners that are responsible for building the
next generation of business solutions. Scalable and
configurable, SAFe also provides an implementation
roadmap to guide the enterprises down the journey of
achieving the seven core competencies that are
necessary for achieving true business agility. Business
outcomes include faster time to market, higher quality
and productivity, and higher levels of employee
engagement and motivation.

In this way, successful adoption of SAFe helps
enterprises thrive in the digital age by delivering



innovative technical and business solutions faster than
the competition.
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Lean-Agile Mindset

“In a growth mindset, people believe that
their most basic abilities can be developed
through dedication and hard work—brains
and talent are just the starting point. This
view creates a love of learning and a
resilience that is essential for great
accomplishment.”

—Dr. Carol S. Dweck, Author and Stanford
psychology professor

The Lean-Agile mindset is the combination of beliefs,
assumptions, attitudes, and actions of leaders and
practitioners who embrace the concepts of the Agile
Manifesto and Lean thinking and apply it in their daily
lives.

This mindset provides the foundation for adopting and
applying Scaled Agile Framework (SAFe) principles and
practices, as well as an enhanced company culture that
enables business agility. It offers leadership the tools
needed to support a successful transformation, helping
individuals and the entire enterprise achieve their goals.

MINDSET AWARENESS AND
OPENNESS TO CHANGE

A mindset is the mental lens through which we see and
interpret the world. It’s how the human mind simplifies,
categorizes, and makes sense of the vast amount of
information it receives each day.



Dr. Dweck’s quote reminds us that our mindsets are the
foundation for achieving success and happiness in life.
With the right mindset, anything is possible.

Our mindsets are formed through a lifetime of
structured (classes, reading) and unstructured (life
events, work experience) learning. Together, this
learning resides deep in our subconscious mind;
represents our long-held beliefs, attitudes, and
assumptions; and influences the decisions and actions
we make every day.

As a result, we are often unaware of how our mindset
affects how we do our work and how we interact with
people. But if a mindset is made from all this learning
and experience, can a mindset be changed? The good
news, according to Dr. Dweck, is that mindsets can,
indeed, be changed.

The next question becomes, how? It begins with an
awareness of fixed and growth mindsets. Some
individuals may appear to have a relatively ‘fixed’
mindset, while others are more open to change and
‘growth,’ as Figure 3-1 illustrates.



Figure 3-1. Adopting a new mindset requires a
belief that new abilities can be developed with

effort

For example, many beliefs are developed from business
school and on-the-job experience that are grounded in
waterfall, phase-gated, and siloed ways of working.
Approaching this situation with a fixed mindset says the
organization is the way it is, and no matter what you do
it will never change. A growth mindset says you can
create change if you work hard, adapt to feedback, and
implement strategies for personal development.

Put simply, Henry Ford said, “Whether you think you
can, or you think you can’t— you’re right.” Adopting a
new mindset requires a belief that new abilities can be
developed with time and effort. In this case, leaders must
remain open to the possibility that existing mindsets
based on traditional management practices need to
evolve to guide the organizational change required to
become a Lean enterprise.  The next two sections
describe the key elements of the Lean-Agile mindset we
need to achieve.

THINKING LEAN AND EMBRACING
AGILITY

To begin this journey of change and instill new habits
into the culture, leaders and managers need to learn and
adopt the Lean-Agile mindset (Figure 3-2).

1 . A llen  War d and Du r w ar d Sobeck, Lean Product and Process
Development.  Lean  Enter pr ise Institu te, 2 01 4 .
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Figure 3-2. The aspects of a Lean-Agile mindset

Thinking Lean and embracing agility combine to make
up a new management approach, one that improves
workplace culture by providing the concepts and beliefs
that leaders need to guide a successful business
transformation. In turn, this helps individuals and
enterprises achieve their goals.

THINKING LEAN

Lean was originally developed to streamline
manufacturing.  However, the principles and practices
of Lean thinking are now deeply embedded and applied
to the development of products, software, and systems.
The SAFe House of Lean (shown in Figure 3-2) was
inspired by the Toyota House of Lean, to illustrate these
concepts simply.

Goal: Value

2 . Jam es P. Wom ack, Daniel T. Jones, and Daniel Roos, The
Machine That Changed the World: The Story of Lean Production—
Toyota’s  Secret Weapon in The Global Car Wars that is
Revolutionizing World Industry (Fr ee Pr ess, 2 007 ).

2



The ‘roof’ of the house represents value, and the goal is
to deliver the maximum value in the shortest
sustainable lead time, while providing the highest
possible quality to customers and society. High morale,
psychological and physical safety, and customer delight
are additional goals and benefits.

Pillar 1: Respect for People and Culture
Respect for people and culture is a basic tenet of Lean.
SAFe enables people to evolve their own practices and
improvements. Management challenges them to change
and may guide them on the journey. However,
individuals and teams learn problem-solving and
reflection skills and are accountable for making the
appropriate improvements.

The driving force behind this new behavior is a
generative culture, which is characterized by a positive,
safe, and performance-centric environment.  Leaders
need to embrace this change and adopt it first, modeling
the new ways of thinking and behaving for others to
learn and follow.

Respect for people and culture is also extended to
relationships with suppliers, partners, customers, and the
broader community; all of these parties are vital to the
long-term success of the enterprise. When there’s real
urgency for change, culture improves naturally. First,
understand and implement SAFe values and principles.
Second, deliver winning results. Cultural change will
surely follow!

Pillar 2: Flow
The key to successfully executing SAFe is to establish a
continuous flow of work that supports incremental value
delivery based on constant feedback and adjustment.

3 . A cceler ate: Th e 2 01 8 State of Dev Ops Repor t.
h ttp://ser v ices.google.com /fh /files/m isc/state-of-dev ops-
2 01 8.pdf
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Continuous flow enables faster sustainable value
delivery, effective built-in quality practices, relentless
improvement, and evidence-based governance based on
working solutions.

These principles of flow are an important part of the
Lean-Agile mindset:

Under standing  th e fu ll v a lu e str eam

V isu alizing  and lim iting  Wor k In  Pr ocess (WIP)

Redu cing  batch  sizes

Managing  qu eu e length s

Elim inating  w aste and r em ov ing  delay s

Additionally, achieving a faster flow of value requires
shifting from a ‘start-stop-start’ project management
process to an Agile product delivery approach, which is
aligned to long-lived value streams.

Lean-Agile principles provide a better understanding of
the development process by incorporating new thinking,
tools, and techniques. Leaders and teams can use them
to move from a phase-gated approach to a DevOps
approach with a continuous delivery pipeline that
extends flow to the entire value delivery process.

Pillar 3: Innovation
Flow builds a solid foundation for value delivery. But
without innovation, both the product and the process
will stagnate. To support this critical part of the SAFe
House of Lean, Lean-Agile leaders do the following:

Hir e, coach , and m entor  innov ation  and
entr epr eneu r sh ip in  th e or ganization ’s w or kfor ce.

‘Go see’ and v isit  th e actu a l w or kplace (know n as
‘gem ba ’),  w h er e th e pr odu cts and solu tions ar e
cr eated and u sed. A s Ta iich i Oh no pu t it ,  “ No
u sefu l im pr ov em ent w as ev er  inv ented a t  a  desk.”

Pr ov ide t im e and space for  people to be cr eativ e to
enable pu r posefu l innov ation . Th is can  r ar ely
occu r  in  th e pr esence of 1 00 per cent u tiliza tion



and da ily  fir efigh ting. SA Fe’s Innov ation  and
Planning  (IP) iter ation  is one su ch  oppor tu nity .

A pply  continu ou s explor ation , th e pr ocess of
constantly  explor ing  th e m ar ket and u ser  needs,
getting  fast  feedback on  exper im ents, and defin ing
a  v ision , r oadm ap, and set  of featu r es th at  br ing
th e m ost pr om ising  innov ations to m ar ket.

Th e facts ar e fr iendly . V a lidate innov ations w ith
cu stom er s and th en  ‘piv ot  w ith ou t m er cy  or  gu ilt ’
w h en  fact  patter ns ch ange.

Cou ple str ategic th inking  w ith  loca l team -based
innov ations to cr eate an  ‘innov ation  r iptide’ th at
can  pow er  a  t ida l w av e of new  pr odu cts, ser v ices,
and capabilit ies.

Pillar 4: Relentless Improvement
Relentless improvement is the fourth pillar of the SAFe
House of Lean. It guides the business to become a
learning organization through continuous reflection and
adaptation. A ‘constant sense of competitive danger’
drives the aggressive pursuit of improvement
opportunities. Leaders and teams systematically do the
following:

Optim ize th e w h ole, not  ju st  th e par ts, of th e
or ganization  and th e dev elopm ent pr ocess.

Reinfor ce th e pr oblem -solv ing  m indset  th r ou gh ou t
th e or ganization , w h er e a ll ar e em pow er ed to
engage in  da ily  im pr ov em ents to th e w or k.

Reflect  a t  key  m ilestones to openly  identify  and
addr ess pr ocess sh or tcom ings a t  a ll lev els.

A pply  Lean  tools and tech niqu es to deter m ine th e
fact-based r oot cau se of pr oblem s and apply
effectiv e cou nter m easu r es r apidly .

Base im pr ov em ents on  facts. Consider  facts
car efu lly  and th en  act  qu ickly .

Chapter 11, Continuous Learning Culture, will provide
additional perspective on the importance of innovation
and relentless improvement in achieving business agility.

Foundation: Leadership



As with any significant organizational change, the
enterprise’s managers, leaders, and executives are
responsible for the adoption and success of the Lean-
Agile transformation. Their leadership is the foundation
of Lean and is the starting point for individual, team,
and enterprise success. Successful leaders are trained in
these new and innovative ways of thinking and exhibit
the principles and behaviors of Lean-Agile leadership.

From a leadership perspective, Lean is different than
Agile. Agile was developed as a team-based process for a
small group of cross-functional, dedicated individuals
who were empowered, skilled, and needed to build
working functionality in a short time-box. Management,
however, was not part of this definition. But, excluding
management from the new way of working doesn’t scale
in an enterprise.

By contrast, in Lean, managers are leaders who embrace
the values of Lean, are competent in the basic practices,
and teach these practices to others. They proactively
eliminate impediments and take an active role in
supporting organizational change and facilitating
relentless improvement. Chapter 5, Lean-Agile
Leadership, is dedicated to this topic.

EMBRACING AGILITY

The right half of the Lean-Agile mindset (Figure 3-2) is,
of course, Agile. Since it’s a critical element of SAFe, the
rest of this chapter is devoted to the values and principles
of Agile.

A brief history of Agile is helpful to understand its intent.
In the 1990s, responding to the many challenges of
waterfall processes, some lighter-weight and more
iterative development methods emerged. In 2001, many
thought leaders of these frameworks came together in
Snowbird, Utah. While there were differences of opinion
on the specific merits of one method over another, the
attendees agreed that their shared values and beliefs



dwarfed the differences. The result was a Manifesto for
Agile Software Development —a turning point that
clarified the new approach and started to bring the
benefits of these innovative methods to the whole
development industry. In the years since the manifesto
was first published, Agile has been adopted by domains
outside of software development, including hardware
systems, infrastructure, operations, and support. More
recently, business teams outside of technology have also
embraced Agile principles for planning and executing
their work.

The Values of the Agile Manifesto
Figure 3-3 illustrates the Agile Manifesto and is followed
by a description of its four values.

Figure 3-3. Manifesto for Agile Software
Development

4 . Manifesto for  A gile Softw ar e Dev elopm ent,
h ttp://agilem anifesto.or g/.
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We Are Uncovering Better Ways
The first phrase of the manifesto deserves emphasis: “We
are uncovering better ways of developing software by
doing it and helping others do it.”

We interpret this as describing an ongoing journey of
discovery to increasingly embrace Agile behaviors, a
journey with no end. SAFe is not a fixed, frozen-in-time
framework. As we uncover better ways of working, we
adapt the framework, as evidenced by more than six
major releases as of this writing.

Where We Find Value
We’ll discuss the values shortly, but the final phrase of
the manifesto is also important and sometimes
overlooked: “That is, while there is value in the items on
the right, we value the items on the left more.”

Some people may misinterpret the value statements as a
binary decision between two choices (e.g., working
software versus comprehensive documentation), but
that’s not the intended meaning. Both items have value;
however, the item on the left has more value (i.e.,
working software). The Agile Manifesto is not rigid or
dogmatic. Instead, it embraces the need to balance the
values based on the context.

Individuals and Interactions over
Processes and Tools
Deming notes, “If you can’t describe what you are doing
as a process, then you don’t know what you are doing.”
So, Agile processes in frameworks like Scrum, Kanban,
and SAFe do matter. However, a process is only a means
to an end. When we’re captive to a process that isn’t
working, it creates waste and delays. So, favor
individuals and interactions and then modify processes
accordingly.



In a distributed environment, tools are critically
important to assist with communication and
collaboration (e.g., video conferencing, text messaging,
ALM  tools, and wikis). This is especially true at scale.
However, tools should supplement, rather than replace,
face-to-face communication.

Working So�ware over Comprehensive
Documentation
Documentation is important and has value. But creating
documents for the sake of complying with potentially
outdated corporate governance models has no value. As
part of a change program, governance, often captured
by documentation standards, needs to be updated to
reflect the Lean-Agile way of working. Rather than
create detailed documentation too early—especially the
wrong kind—it’s more valuable to show customers
working software to get their feedback. Therefore, favor
working software. And document only what’s truly
needed.

Customer Collaboration over Contract
Negotiation
Customers are the ultimate deciders of value, so their
close collaboration is essential in the development
process. To convey the rights, responsibilities, and
economic concerns of each party, contracts are often
necessary—but recognize that contracts can over-
regulate what to do and how to do it. No matter how
well they’re written, they don’t replace regular
communication, collaboration, and trust. Win–lose
contracts usually result in poorer economic outcomes
and distrust, creating short-term relationships instead of
long-term business partnerships. Instead, contracts
should be win-win propositions that favor customer
collaboration.

5 . A LM: application  life-cy cle m anagem ent.
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Responding to Change over Following a
Plan
Change is a reality that the development process has to
reflect. The strength of Lean-Agile development is in
how it embraces change. As the system evolves, so does
the understanding of the problem and the solution
domain. Business stakeholder knowledge also improves
over time, and customer needs evolve as well. Indeed,
those changes in understanding add value to our system.

Of course, the manifesto phrase “over following a plan”
indicates that there is in fact a plan! Planning is an
important part of Agile development. Indeed, Agile
teams and ARTs plan more often and more continuously
than their counterparts using a waterfall process.
However, plans need to adapt as new learning occurs,
new information becomes available, and the situation
changes.

Agile Manifesto Principles
The Agile Manifesto (Figure 3-4) has 12 principles that
support its values.  These principles take those values a
step further and specifically describe what it means to be
Agile.

6



Figure 3-4. The principles of the Agile
Manifesto

Most of these principles are self-explanatory. They need
no elaboration, except for a discussion of applying the
Agile Manifesto at scale, which is covered next.

The combination of values and principles in the
manifesto creates a framework for what the Snowbird
attendees believed was the essence of Agile. The industry
is better for the extraordinary business and personal
benefits made possible by this new way of thinking and
working. We are grateful for it.

6 . h ttp://agilem anifesto.or g/pr inciples.h tm l
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APPLYING THE AGILE MANIFESTO AT
SCALE

The brief document that launched this massive
movement is more than 19 years old. Since then, not one
word has changed. So, it’s fair to ask, given all the
advancements in the last 19 years, is the Agile Manifesto
still relevant? Or should it be treated like a historical
document that has long since served its purpose?

What’s more, Agile was defined for small, fast-moving,
software-only teams. That raises other valid questions:
Does the Agile Manifesto scale? Does it meet the needs of
enterprises developing the biggest and most complex
software and systems? Does it serve the needs of systems
that require hundreds of people to build them and have
unacceptably high costs of failure?

Rather than judge the ability of Agile to remain relevant
on its own, what better way to assess the manifesto’s
practicality than by asking the people actively engaged in
building these new systems? Specifically, we routinely
ask SAFe students to do an exercise in class, as described
in Figure 3-5.



Figure 3-5. Agile Manifesto class exercise

The typical response is that principles 1, 3, 5, 7, 8, 9, 10,
and 12 ‘work as is.’ The conclusion is that most Agile
principles scale without requiring any rethinking, and
indeed, most need even more emphasis when applied at
scale. The other principles typically foster a little more
discussion, as highlighted here:

Principle #2—Welcom e changing
requirem ent s, ev en lat e in dev elopm ent .
A gile processes harness change for t he
cust om er’s com pet it iv e adv ant age.  Th e
com m ents h er e ar e, ‘It  ju st  depends.’ In  som e cases,
th e cost  of ch ange for  som e ty pes of la te
m odifications m ay  cr eate situ ations th at  ar e not
feasible. For  exam ple, can  w e ch ange th e optica l
r esolu tion  of a  geoph y sica l sa tellite a  few  m onth s
befor e lau nch ? Pr obably  not, u n less it ’s dr iv en
pu r ely  by  softw ar e.

Principle #4—Business people and dev elopers
m ust  work t oget her daily  t hroughout  t he
project .  Most ar e cer ta in ly  w illing  to com ply  w ith
th e spir it  of th is concept. How ev er , th er e ar e



lim itations on  th e econom ic pr actica lity  and
conv enience of da ily  on-site feedback fr om
cu stom er s th ou gh  w e fu lly  agr ee w ith  th e
sentim ent.

Principle #6—The m ost  efficient  and effect iv e
m et hod of conv ey ing inform at ion t o and
wit hin a  dev elopm ent  t eam  is face-t o-face
conv ersat ion .  Ev er y one agr ees w ith  th e intent of
th is pr inciple. SA Fe addr esses th is point, in  par t,
w ith  A gile team  iter ation  planning  and per iodic
face-to-face Pr ogr am  Incr em ent (PI) planning
ev ents. Su ch  ev ents m eet m any  of th e needs for
efficient com m u nication  a t  sca le.

Principle #11—The best  archit ect ures,
requirem ent s, and designs em erge from  self-
organizing t eam s.  Near ly  ev er y one agr ees w ith
th is pr inciple—depending  on  h ow  y ou  define a
team  and th e su bject  and scope of th e decisions!
Ev er y one agr ees th at  w h en  y ou  consider  an  A gile
Release Tr a in  (A RT) as th e team , th e addition  of
som e ar ch itectu r a l and oth er  gov er nance can
absolu tely  cr eate th e best  r equ ir em ents and
design .

The conclusion from this exercise is that the Agile
Manifesto does indeed scale. However, many principles
require increased emphasis at scale, while others require
a more expanded perspective. The Agile Manifesto
remains as relevant today as ever, perhaps even more so.
We’re fortunate to have it, and it plays a vital role in
SAFe.

SAFe integrates the values and principles of the Agile
Manifesto and Lean throughout the framework. Lean-
Agile leaders advance their adoption by first gaining in-
depth knowledge through self-study, training, applying
what they learn, and discussing breakthroughs and
challenges with their peers. Leaders also support their
teams as they embrace the Lean-Agile mindset by
providing training and coaching and by being a role
model for others to follow.

SUMMARY



Mindset drives people’s behavior and actions. Moving to
a Lean-Agile development paradigm will typically
require a change in mindset. Not only are the practices
different, but the entire belief system—including core
values, culture, and leadership philosophies—is different
as well. To begin the Lean-Agile journey and instill new
habits into the culture, everyone must adopt the values,
mindset, and principles provided by SAFe, Lean thinking,
and the Agile Manifesto. This new mindset creates the
foundation needed for a successful Lean-Agile
transformation.



4

SAFe Principles

“The impression that ‘our problems are
different’ is a common disease that afflicts
management the world over. They are
different, to be sure, but the principles that
will help to improve the quality of product
and service are universal in nature.”

—W. Edwards Deming

WHY FOCUS ON PRINCIPLES?

The Scaled Agile Framework (SAFe) is based on a set of
Lean-Agile principles—the core beliefs, fundamental
truths, and economic values that drive effective roles and
practices. It is based on principles because they are
enduring. No matter the situation, they stand the test of
time and can be applied universally. Principles inform
SAFe practices—a specific activity, action, or way of
accomplishing something.

But a practice that works in one situation may not
necessarily apply or work in another. Therefore, before
an enterprise can apply SAFe practices, it requires an
understanding of its underlying principles. This chapter
describes the following SAFe Lean-Agile principles:

1. Take an  econom ic v iew .

2. A pply  sy stem s th inking.

3. A ssu m e v ar iability ; pr eser v e options.

4. Bu ild incr em enta lly  w ith  fast ,  in tegr ated lear ning  cy cles.

5. Base m ilestones on  objectiv e ev a lu ation  of w or king  sy stem s.



6. V isu alize and lim it  Wor k In  Pr ocess (WIP), r edu ce batch
sizes, and m anage qu eu e length s.

7. A pply  cadence; sy nch r onize w ith  cr oss-dom ain  planning.

8. Unlock th e m otiv ation  of know ledge w or ker s.

9. Decentr a lize decision-m aking.

10. Or ganize ar ou nd v a lu e.

PRINCIPLE #1: TAKE AN ECONOMIC
VIEW

“While you may ignore economics, it
won’t ignore you.”

—Don Reinertsen, Principles of Product
Development Flow

Delivering the best value and quality for people and
society in the shortest sustainable lead time requires a
fundamental understanding of the economics of building
systems. Everyday decisions must be made in a proper
economic context. Two Lean-Agile practices are essential
to this principle: to deliver incrementally, early, and
often, and to apply a comprehensive economic
framework.

Deliver Early and O�en
Most organizations embrace Lean-Agile development
because their existing processes aren’t producing the
results they need, or because they anticipate that they
won’t work in the future. By choosing a Lean-Agile path,
they’re embracing a model based on incremental
development and early and continuous value delivery, as
Figure 4-1 illustrates.



Figure 4-1. Moving to early and continuous
delivery of value

The ability to deliver early and often has a direct
economic benefit, as illustrated in Figure 4-2.



Figure 4-2. The accumulating value of
incremental delivery

This figure shows how Lean-Agile methods deliver value
to the customer much earlier in the process and
accumulate additional value over time. Conversely, with
the waterfall model, value can’t even begin to accrue
until the end of the development cycle. Also, the figure
above doesn’t even take into account the advantage of
far faster feedback or the probability that the waterfall
delivery would not occur on time. Simply put, even a
perfectly executed waterfall project (and there aren’t so
many of those) can’t compete economically with an
Agile approach.

Moreover, as long as the quality is high enough,
products and services offered to the market early are
typically more valuable than if they were delivered later.
After all, if they arrive ahead of the competition,
products are worth a premium as they aren’t available



from anyone else. Even a Minimum Viable Product
(MVP) can be worth more to an early buyer than a more
full-featured product delivered later.

Apply a Comprehensive Economic
Framework
Every SAFe portfolio requires an economic framework—
a set of decision guidelines that align everyone with the
financial objectives of a portfolio and inform the
decision-making process. After all, teams and Agile
Release Trains (ARTs) make many decisions every day,
influencing economic outcomes. Without proper
guidance, self-organizing teams will just make their ‘best
guess.’ As a result, teams may make choices that are not
aligned with the core economics of the system, creating
the potential for technical debt, rework, waste, and a
lack of fitness for use.

SAFe’s economic framework contains these four primary
elements:

Operat ing wit hin Lean budget s and
guardrails.  Th ese gu ar dr a ils inclu de gu iding
inv estm ents by  h or izon, optim izing  v a lu e and
solu tion  integr ity  w ith  capacity  a llocation ,
appr ov ing  significant in it ia tiv es (por tfolio epics),
and continu ou s bu siness ow ner  engagem ent.

Underst anding econom ic t rade-offs.  Ev er y one
inv olv ed in  bu ilding  solu tions needs to u nder stand
th e tr ade-offs betw een  dev elopm ent expense, lead
tim e, pr odu ct cost, v a lu e, and r isk. Ch anging  any
one of th ese fiv e v ar iables can  h av e an  im pact on
one or  m or e of th e oth er s. Under standing  h ow  each
v ar iable in flu ences th e oth er s is v ita l to m aking
good decisions.

Lev eraging suppliers.  Ou tsou r cing  labor  can
pr ov ide a  cost-efficient w ay  to add per sonnel,
especia lly  if th e need is tem por ar y  or  th e dem and
is h igh ly  v ar iable. A  su pplier  m ay  pr ov ide specific
h ar dw ar e, softw ar e, or  skills needed for  th e
solu tion .

Sequencing jobs for t he m axim um  benefit .  In
a  flow -based sy stem , job sequ encing, r a th er  th an
pr ior it ization  based on  specu lativ e r etu r n  on



inv estm ent, pr odu ces th e best  econom ic ou tcom e.
To th at  end, Weigh ted Sh or test  Job Fir st  (WSJF) is
u sed to pr ior it ize backlogs by  ca lcu lating  th e
r ela tiv e Cost  of Delay  (CoD) and job du r ation .

PRINCIPLE #2: APPLY SYSTEMS
THINKING

“A system must be managed. It will not
manage itself. Left to themselves,
components become selfish, independent
profit centers and thus destroy the system
... The secret is cooperation between
components toward the aim of the
organization.”

—W. Edwards Deming

Deming observed that addressing the challenges in the
workplace and the marketplace requires an
understanding of the systems within which workers and
users operate. Such systems are complex, and they
consist of many interrelated components. But optimizing
a component does not optimize the system. To improve,
everyone must understand the larger aim of the system.
In SAFe, systems thinking is applied to the solution being
developed, and the organization that builds the system.

Figure 4-3 illustrates the three primary aspects of
systems thinking.

Figure 4-3. Aspects of systems thinking



Understanding these concepts helps leaders and teams
navigate the complexity of solution development, the
organization, and the larger picture of total time to
market. Each aspect is described in the following
sections.

The Solution Is a System

Each value stream produces one or more solutions,
which are the products, services, or systems delivered to
internal or external customers. When it comes to these
systems, Deming’s quote that “a system must be
managed” leads to these critical insights:

Team  m em ber s sh ou ld clear ly  u nder stand th e
bou ndar ies of th e sy stem  and h ow  it  in ter acts w ith
th e env ir onm ent and th e sy stem s ar ou nd it .

Optim izing  a  solu tion  com ponent does not optim ize
th e sy stem  as a  w h ole.

Th e v a lu e of a  sy stem  passes th r ou gh  its
inter connections.

A  sy stem  can  ev olv e no faster  th an  its slow est
integr ation  point.

The Enterprise Building the System Is a
System, Too

There’s a second aspect to systems thinking: the people,
management, and processes of the organization that
develop the system are also a system. The understanding
that systems must be managed applies in this case as
well. Otherwise, the components of the organization
building the system will optimize locally and become



selfish, limiting the speed and quality of value delivery.
While these insights apply directly here, there is more to
consider:

Since bu ilding  sy stem s is a  socia l endeav or , leader s
sh ou ld cr eate an  env ir onm ent w h er e people can
collabor ate on  bu ilding  better  sy stem s.

Su pplier s and cu stom er s ar e in tegr a l to th e v a lu e
str eam . Th ey  need to be tr eated as par tner s, based
on  a  long-ter m  fou ndation  of tr u st.

Optim izing  indiv idu al team s or  fu nctional
depar tm ents does not necessar ily  enh ance th e flow
of v a lu e th r ou gh  th e enter pr ise.

A cceler ating  v a lu e flow  r equ ir es elim inating  silos
and cr eating  cr oss-fu nctional or ganizations, su ch
as A RTs and Solu tion  Tr a ins.

Understand and Optimize the Full Value
Stream

Value streams are fundamental to SAFe. A SAFe
portfolio is a collection of development value streams,
each of which delivers one or more solutions to the
market. Each value stream (Figure 4-4) consists of the
steps necessary to integrate and deploy a new concept
through a new or existing system.

Figure 4-4. A value stream from ‘concept to
cash’

Understanding and optimizing the full value stream—the
third aspect of systems think-ing—is the only way to



reduce the total time it takes to go from concept to
cash.

Only Management Can Change the
System
“Everyone is already doing their best; the
problems are with the system … only
management can change the system.”

—W. Edwards Deming

This Deming quote prepares us for a final set of insights.
Systems thinking requires a new approach to
management as well. Lean-thinking managers are
systematic problem-solvers, who take the long view,
proactively eliminate impediments, and lead the changes
necessary to improve the systems that limit
performance. They exhibit and teach systems thinking
and Lean-Agile values, principles, and practices.
Moreover, such leaders foster a continuous learning
culture that includes relentless improvement in the
application of systems thinking.

PRINCIPLE #3: ASSUME VARIABILITY;
PRESERVE OPTIONS

“Generate alternative system-level designs
and subsystem concepts. Rather than try
to pick an early winner, aggressively
eliminate alternatives. The designs that
survive are your most robust alternatives.”

—Allen C. Ward, Lean Product and
Process Development

Traditional design and life-cycle practices encourage
choosing a single design-and-requirements option too

1 . Mar y  Poppendieck and Tom  Poppendieck, Implementing Lean
Softw are Development (A ddison-Wesley , 2 006 ).
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early in the development process. Unfortunately, if that
starting point proves to be the wrong choice, then future
adjustments take too long and can lead to a suboptimal
outcome.

Figure 4-5 contrasts a traditional point-based design
against a Set-Based Design (SBD) approach. In SBD,
developers consider multiple design choices at the start.
After that, they continuously evaluate economic and
technical trade-offs—based on the objective evidence
demoed at integration-based learning points. Then they
eliminate the weaker options over time and ultimately
converge on a final design, based on the knowledge
gained to that point. The results of this approach are
better designs and economic outcomes.

Figure 4-5. Moving to early and continuous
delivery of value

PRINCIPLE #4: BUILD
INCREMENTALLY WITH FAST,



INTEGRATED LEARNING CYCLES

“The epiphany of integration points is that
they control product development and are
the leverage points to improve the system.
When the timing of integration points slips,
the project is in trouble.”

—Dantar P. Oosterwal, The Lean
Machine

In traditional, phase-gated development, investment
costs begin immediately and accumulate until a solution
is delivered. Often, little to no actual value is provided
before all of the committed features are available or the
program runs out of time or money. What’s more, the
development process itself isn’t set up or implemented to
allow incremental capabilities to be evaluated by the
customer. As a result, the risk remains until the end of
the project when feedback can finally be obtained on the
feature’s fitness for purpose.

Integration Points Create Knowledge
from Uncertainty
Lean principles and practices approach the problem
differently by starting with a range of requirements and
design options (Principle #3), which are considered while
building the solution incrementally in a series of short
timeboxes (iterations). Each iteration results in an
increment of a working system that can be evaluated.
Subsequent ones build on the previous increments, and
the solution evolves until it’s released. The knowledge
gained from integration points helps establish technical
viability, and can also serve as minimum viable solutions
or prototypes for testing the market, validating usability,
and obtaining objective customer feedback.

Integration Points Occur by Intent



The development process and the solution architecture
must both be designed for frequent integration points.
Each point creates a ‘pull event’ that pulls the various
solution elements into an integrated whole, even though
it addresses only a portion of the system intent.
Integration points pull the stakeholders together as well,
creating a routine synchronization that helps assure that
the evolving solution addresses the real and current
business needs, as opposed to the assumptions
established at the beginning. Each integration point
delivers its value by converting uncertainty into
knowledge.

Faster Learning Through Faster Cycles
Figure 4-6 illustrates how integration points reinforce
the basic Plan–Do–Check–Adjust (PDCA) scientific
learning process, which helps control the variability of
solution development. Like science, the system advances
one cycle at a time.

Figure 4-6. Nested integration points occur by
intent using a fixed cadence



Moreover, the more frequent the integration points, the
faster the learning. In complex systems development,
local integration points are used to assure that each
system element or capability is meeting its
responsibilities to contribute to the overall solution
intent. These local points are then integrated at the next
higher system level. The larger the system, the more
such integration levels exist. The more frequent it
happens the faster you learn.

PRINCIPLE #5: BASE MILESTONES ON
OBJECTIVE EVALUATION OF WORKING
SYSTEMS

“There was, in fact, no correlation between
exiting phase gates on time and project
success ... the data suggested the inverse
might be true.”

—Dantar P. Oosterwal, The Lean
Machine

Building today’s large-scale systems requires substantial
financial investment. Business Owners, customers, and
developers need to collaborate to ensure that the
proposed return on investment is consciously addressed
throughout the development process, rather than hoping
that everything will work out in the end.

However, as shown in Figure 4-7, the sequential, phase-
gated development process that so many companies rely
on to assess progress, reduce risk, and manage
investment exposure doesn’t always work that way.
That’s because this model has inherent flaws. The phase-
gate model assumes that a point (known) solution exists,
and requirements will not change as development
occurs. Worse, in most cases, there isn’t even a partial
working solution available at the phase gates to
demonstrate actual progress. As a result, real progress
isn’t known until the end, when the solution is integrated



and tested, which often results in significant rework and
delays.

Figure 4-7. The problem with phase-gate
milestones

Base Milestones on Objective Evidence
Unlike the phase-gated model, development milestones
in SAFe involve a portion of each step—requirements,
design, development, testing—together producing an
increment of value. Further, this is done routinely on a
cadence, which provides the discipline needed to ensure
periodic availability and evaluation, as well as
predetermined time boundaries that can be used to
collapse the field of less desirable options.

What is measured at these critical integration points is
subject to the nature and the type of system being built.
But the point is that the system can be objectively
measured, assessed, and evaluated by the relevant
stakeholders frequently throughout the solution
development life cycle. This evaluation provides the
financial, technical, and fitness-for-purpose governance



needed to ensure that continued investment makes
economic sense.

PRINCIPLE #6: VISUALIZE AND LIMIT
WIP, REDUCE BATCH SIZES, AND
MANAGE QUEUE LENGTHS

“Operating a product development process
near full utilization is an economic
disaster.”

—Donald Reinertsen

To achieve the shortest sustainable lead time, Lean
enterprises strive for a state of continuous flow, which
allows them to move new system features quickly from
concept to cash. This flow requires a sufficient capacity
of people and resources to respond to unforeseen events.
In addition to capacity, there are three primary keys to
implementing flow, each of which are described in the
following sections.

Visualize and Limit WIP
Overloading teams and ARTs with more work than can
be reasonably accomplished causes too much WIP,
which confuses priorities, causes frequent context
switching, and increases overhead and wait times. Like a
crowded highway at rush hour, there is simply no upside
to having more WIP than the system can handle.
Experience shows that excess WIP drives high
utilization, which results in the inability to respond to
change, burnout, late product launches, reduced profits,
and poor economic outcomes.

The first step to correct the problem is to make the
current WIP visible to all stakeholders. The simple
Kanban board in Figure 4-8 provides one example of
how to do this.



Figure 4-8. Example Kanban board

Kanban boards show the total amount of work for each
development state and help identify bottlenecks. In some
cases, simply visualizing the work helps address the
problems of starting too much work and not finishing
enough. When any state reaches its WIP limit, no new
work is started until the bottleneck is addressed, which
significantly increases flow. Establishing WIP limits
balances the demand against the available capacity.

Reduce Batch Size
Another way to improve flow is to decrease the batch
sizes of the work. Small batches flow through the system
faster and with more predictability, which results in
more rapid learning and value delivery. As Figure 4-9
illustrates, the economically optimal batch size depends
upon both the holding cost (of inventory and of delaying
feedback and value) and the transaction cost (of
planning, implementing, and testing the batch).



Figure 4-9. Total cost is the sum of the
transaction and holding costs

To improve the economics of smaller batches and to
increase throughput and reliability, it’s essential to
reduce the transaction costs. This cost reduction typically
involves more investment in infrastructure and test
automation, including practices such as continuous
integration, test-driven development, and DevOps.

Manage Queue Lengths
The last insight to improve flow is to manage and reduce
the length of the work queue. Long queues of work
create all sorts of undesirable results.

Longer cy cle t im es.  New  w or k enter ing  th e
qu eu e takes longer  to com plete.

Increased risk.  Th e v a lu e of item s in  th e qu eu e,
su ch  as r equ ir em ents, decay s ov er  t im e.

Increased v ariabilit y .  Each  item  h as som e
v ar iability , and th e m or e item s, th e m or e ov er a ll
v ar iability .

Lower m ot iv at ion .  A  lar ge qu eu e of w or k low er s
th e sense of u r gency .



In contrast, reducing queue length decreases delays,
reduces waste, and increases the quality and
predictability of outcomes. Little’s law—the fundamental
law of queuing theory—tells us that the average wait
time for an item in the queue is equal to the average
queue length, divided by the average processing rate.

The line to buy coffee at Starbucks teaches us that the
longer the queue, the longer the wait. It also tells us that
there are only two options to decrease wait times: reduce
the length of the queue (e.g., open more lines) or
increase the processing rate (make coffee faster).
Increasing the processing rate—doing things more
quickly—is indeed beneficial, but improvements in
processing rates may reach their limits before they truly
impact throughput. So, the fastest way to reduce wait
times is to reduce the length of the queue. Keeping
backlogs short and largely uncommitted facilitates
accomplishing this goal. Visualizing the backlog also
helps immensely.

By combining the three elements of visualizing and
limiting WIP, reducing batch sizes, and managing
queues, measurable improvements in throughput,
quality, customer satisfaction, and employee
engagement are possible.

PRINCIPLE #7: APPLY CADENCE;
SYNCHRONIZE WITH CROSS-DOMAIN
PLANNING

“Cadence and synchronization limit the
accumulation of variance.”

—Donald Reinertsen

Solution development is an inherently uncertain process.
If it weren’t, the solutions would already exist, and there
would be no room for the next generation of
innovations. This uncertainty conflicts with the need for



businesses to manage investments, track progress, and
have sufficient confidence in future outcomes to plan
and commit to a reasonable course of action.

Agile development functions best in a ‘safety zone,’
where enough uncertainty provides the freedom to
pursue innovation and react to events, while also giving
confidence the business needs to operate. The primary
means to achieve this balance is through the objective
knowledge of the current state. This knowledge is gained
by applying cadence and synchronization, coupled with
cross-domain planning.

Cadence m akes r ou tine ev er y th ing  th at  can  be
r ou tine so team s can  focu s on  m anaging  th e
v ar iable par ts of solu tion  dev elopm ent.

Sy nchronizat ion  a llow s m u ltiple solu tion
per spectiv es to be u nder stood, r esolv ed, and
integr ated a t  th e sam e tim e.

Figure 4-10 highlights many of the benefits of cadence
and synchronization.

Figure 4-10. Benefits of cadence and
synchronization



Taken together, cadence and synchronization help
development teams proceed confidently despite the
inherent uncertainty.

Align Development Cadence
Figure 4-11 illustrates that each team is ‘sprinting’ on the
same cadence, allowing multiple teams to evolve,
integrate, and demo the solution on a predictable
schedule. This improves alignment, communication,
coordination, and integration.

Figure 4-11. Common cadence supported by
regular system demos

However, Reinertsen notes that ‘delivering on cadence’ is
another matter entirely, one that requires scope or
capacity margin (buffer). ARTs need to be careful about
planning to meet date-based commitments, which
requires some scope or capacity margin—something that
you’ll see in many elements of the SAFe PI planning and
commitment processes.



Synchronize with Cross-Domain
Planning
In addition to common cadence, periodic cross-domain
planning (Program Increment [PI] planning) provides
the opportunity for the various aspects of a solution—
business and technical—to be integrated and evaluated
together at one time. This helps teams manage
variability by frequently revisiting and updating the plan.
In other words, cadence-based planning limits variability
to a single time interval (Figure 4-12).

Figure 4-12. Cadence-based planning limits
variability

PI planning is essential to SAFe and serves three primary
purposes.

A  m ilestone to assess th e cu r r ent sta te of th e
solu tion

Realigns a ll stakeh older s to a  sh ar ed tech nica l and
bu siness v ision

Th e team s plan  and com m it to th e next  PI



With synchronized cross-domain planning, the business
has a current ongoing plan that leads to the appropriate
actions. Also, the development of large-scale systems is
fundamentally a social activity. This planning event
provides an opportunity to create and improve the social
network that builds the solution. Taken together,
cadence and synchronization—and the associated
activities—help reduce uncertainty and manage the
variability inherent in solution development.

PRINCIPLE #8: UNLOCK THE
INTRINSIC MOTIVATION OF
KNOWLEDGE WORKERS

“Knowledge workers are people who know
more about the work they perform than
their bosses.”

—Peter Drucker

Drucker’s definition of a knowledge worker causes us to
question how managers can seriously attempt to
supervise, outthink, and coordinate the technical work of
a large number of people who know more about the
system than they do. Simply put, they can’t. Instead, it’s
far more beneficial for management to focus on
unlocking the intrinsic motivation of knowledge
workers, as described by the examples in the next four
sections.

Leverage Systems Thinking
Leveraging systems thinking allows knowledge workers
to see the whole picture, communicate across functional
boundaries, make decisions based on an understanding
of solution economics, and receive fast feedback about
the viability of their solutions. They can participate in
continuous, incremental learning and mastery, and they

2 . Peter  F. Dr u cker , The Essential Drucker (Har per -Collins, 2 001 ).
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can contribute to a more productive and fulfilling
solution development process.

Understand the Role of Compensation
Many organizations still embrace outdated assumptions
about human potential and individual work
performance. Despite mounting evidence that short-
term incentives and pay-for-performance plans don’t
work and often do harm, they continue to apply these
and similar measures. Authors as varied as Pink  and
Drucker  have highlighted the core paradox of
compensation for knowledge workers: If you don’t pay
people enough, they won’t be motivated. But after a
certain point, adding incentive compensation can shift
the focus to the money, rather than the work, resulting
in worse employee performance. Lean-Agile leaders
understand that neither money nor the reverse—threats,
intimidation, or fear—inspires ideation, innovation, and
deep workplace engagement. Specifically, monetary
incentives based on individual objectives may cause
harmful internal competition and destroy the
cooperation needed to achieve the broader aim.

Create an Environment of Mutual
Influence
An environment of mutual influence fosters motivation
and empowerment. Leaders create an environment of
mutual influence by giving honest feedback supportively,
showing a willingness to become more vulnerable, and
encouraging others to do the following:

Disagr ee w h en  appr opr iate

A dv ocate for  th e posit ions th at  r epr esent th eir
beliefs

Make th eir  needs clear  and pu sh  to ach iev e th em

3 . Daniel Pink, Drive: The Surprising Truth About What Motivates
Us  (Riv er h ead Books, 2 01 1 ).

4 . Peter  F. Dr u cker , The Essential Drucker (Har per -Collins, 2 001 ).
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Enter  in to joint  pr oblem -solv ing, w ith
m anagem ent and peer s

Negotia te, com pr om ise, agr ee, and com m it

Provide Autonomy with Purpose,
Mission, and Minimum Possible
Constraints
Daniel Pink’s work, and the work of many others, helps
us understand that there are three primary factors in
establishing deep workplace engagement.

A ut onom y  is th e desir e to self-dir ect  or  to m anage
one’s ow n life. Wh en it  com es to know ledge w or k,
self-dir ection  is better .

Mast ery  is th e inh er ent need for  people to gr ow  in
th eir  car eer s and acqu ir e new  skills th at  a llow
th em  to pr ov ide ev er  h igh er  lev els of contr ibu tion .

Purpose is th e need to m ake a  connection  betw een
th e a im  of th e enter pr ise and th e w or ker ’s da ily
activ it ies. Th is m akes th e w or k m or e m eaningfu l
and links th e w or ker ’s per sonal goa ls to th e
com pany  m ission .

Lean-Agile leaders need to understand these concepts
and strive to continuously create an environment where
knowledge workers can do their best work.

PRINCIPLE #9: DECENTRALIZE
DECISION-MAKING

“Knowledge workers themselves are best
placed to make decisions about how to
perform their work.”

—Peter F. Drucker

5 . Dav id L. Br adfor d and A llen  Coh en, Managing for Excellence:
The Leadership Guide to Developing High Performance in
Contemporary Organizations  (Joh n  Wiley  and Sons, 1 9 9 7 ).

6 . Daniel Pink, Drive: The Surprising Truth About What Motivates
Us  (Riv er h ead Books, 2 01 1 ).
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Delivering value in the shortest sustainable lead time
requires decentralized decision-making. Any decision
escalated to higher levels of authority introduces a delay,
which can decrease the effectiveness of the decision-
making process. Decentralized decision-making, in
contrast, has the benefit of local context and reduces
delays and improves product development flow. It
enables faster feedback, more innovative solutions, and
higher levels of empowerment.

Centralize Strategic Decisions
Of course, not every decision should be decentralized.
Some decisions are strategic, have far-reaching impact,
and are largely outside of the team’s areas of knowledge
and responsibility. This leads us to conclude that some
decisions should be centralized. Generally, these types of
decisions have the following characteristics:

Infrequent .  Th ese decisions ar en ’t  m ade often  and
ty pica lly  ar en ’t  u r gent. Th u s, deeper
consider ation  is appr opr iate.

Long-last ing.  Once r each ed, th ese decisions ar e
u nlikely  to ch ange.

Prov ide significant  econom ies of scale.  Th ese
decisions pr ov ide lar ge and br oad econom ic
benefits.

Leadership is charged with making these types of
decisions, supported by the input of those impacted by
the decisions.

Decentralize Everything Else
However, most decisions do not reach the threshold of
strategic importance. Therefore, all other decisions
should be decentralized. The people who have better
local context and detailed knowledge of the technical
complexities of the current situation should make these
decisions. These types of decisions typically meet the
following criteria:



Frequent .  Th ese decisions ar e com m on and occu r
often .

Tim e crit ical .  A  delay  in  th ese ty pes of decisions
com es a t  a  h igh  cost.

Require local inform at ion .  Th ese decisions need
specific loca l context.

PRINCIPLE #10: ORGANIZE AROUND
VALUE

“The world is now changing at a rate at
which the basic systems, structures, and
cultures built over the past century cannot
keep up with the demands being placed on
them. Incremental adjustments to how
you manage and strategize, no matter
how clever, are not up to the job.”

—John Kotter

Many enterprises today are organized around principles
developed during the last century, which worked to
increase efficiency, predictability, profitability, and
competitive advantage. But in today’s digital economy,
the only truly sustainable competitive advantage is the
speed with which an organization can sense and respond
to the needs of its customers. Its strength is its ability to
deliver value in the shortest sustainable lead time.
Traditional organizational structures “are just not up to
the job.” Instead, business agility demands that
enterprises organize around value to deliver more
quickly. And when market and customer demands
change, as they inevitably will, the enterprise has to
adapt rapidly and seamlessly to reorganize around that
new value flow.

By organizing the enterprise around the flow of value
instead of the traditional organizational silos, SAFe
provides a second, networked operating system (Figure
4-13). This allows enterprises to focus on both the
innovation and growth of new ideas as well as the



execution, delivery, operation, and support of existing
solutions.

Figure 4-13. A view of SAFe as a second
organizational operating system

Understand the Flow of Value
SAFe’s networked operating system is intensely focused
on continuous value delivery, requiring the enterprise to
organize its portfolios around the flow of value, called
‘value streams.’ A SAFe portfolio is a collection of
development value streams, which are connected to
deliver more aligned value together. This allows the
entire enterprise—from Agile teams to ARTs and from
Solutions Trains to the portfolio—to deliver value to the
customer in the shortest sustainable lead time.
Organizing portfolios around value streams offers



substantial benefits to the enterprise, including the
following:

Faster  lear ning

Sh or ter  t im e to m ar ket

High er  qu ality

High er  pr odu ctiv ity

Leaner  bu dgeting  m ech anism s

Furthermore, value stream mapping can be used to
identify and address delivery delays, waste, and non-
value-added activities.

Realize Value Streams with Agile Teams
and Trains
Value streams are realized by the formation of Agile
Release Trains (ARTs). Each ART is a team of Agile
teams that can define, deliver, operate, and support
customer solutions. ARTs work across functional silos
and potentially eliminate them. Agile teams are the basic
building block of ARTs and are cross-functional, which
enables them to define, build, test, and where applicable
deploy elements of value quickly with a minimum of
handoffs and dependencies (Figure 4-14). In addition,
when building extra-large systems, ARTs, along with
suppliers, are further organized into Solution Trains,
which are designed to deliver even more significant
value to the customer.



Figure 4-14. Agile teams are cross-functional

Reorganize around Value
While it’s best to keep teams and trains together to foster
high performance, the organization must be flexible and
adapt when the market, customer needs, or strategy
changes. After a while, some solutions may require more
or less investment or need to be decommissioned
entirely. In short, the solutions in a value stream evolve
constantly, and the teams and trains need to evolve with
them. The ability of organizations to organize around
value, and to reorganize around new flows of value as
needed, is a key driver for business agility.

SUMMARY

Fortunately, as Deming notes, “our problems may be
different,” but the principles that we can use to address
the problems of large-scale software and solution
development are universal in nature. SAFe’s ten Lean-
Agile principles provide the core beliefs, truths, and
economic values that inform the roles and practices of



the framework. Before SAFe can be effectively applied,
everyone—especially leadership—needs a deep
understanding of the principles to know how and why
SAFe works. That understanding will create the right
knowledge and culture to implement SAFe effectively
and, more importantly, to achieve the business benefits
that SAFe can provide.



Part II
The Seven Core
Competencies of the Lean
Enterprise

“Success today requires the agility and
drive to constantly rethink, reinvigorate,
react, and reinvent.”

—Bill Gates



Chapter 5, Lean-Agile Leadership

Chapter 6, Team and Technical Agility

Chapter 7, Agile Product Delivery

Chapter 8, Enterprise Solution Delivery

Chapter 9, Lean Portfolio Management

Chapter 10, Organizational Agility

Chapter 11, Continuous Learning Culture



Introduction to the Seven Core
Competencies
In this part of the book, we will describe the seven core
competencies needed to achieve business agility. Each
competency is a set of related knowledge, skills, and
behaviors that is further described in three dimensions.
They are independent, in that each can advance the
outcomes of the enterprise. But they are interdependent,
in that they build on each other and full business agility
is achieved only when the enterprise masters them all.
Together, they enable enterprises of all sizes to thrive in
the age of software and digital.

Each competency is described in a subsequent chapter of
the same name, starting with Lean-Agile leadership,
which is the foundation for all the other competencies.
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Lean-Agile Leadership

It is not enough that top management
commit themselves for life to quality and
productivity. They must know what it is
that they are committed to—that is, what
they must do. These obligations cannot be
delegated. Support is not enough: action is
required.

—W. Edwards Deming, Out of Crisis

The Lean-Agile leadership competency describes how
Lean-Agile leaders drive and sustain organizational
change and operational excellence by empowering
individuals and teams to reach their highest potential.
Leading by example, these leaders learn and model the
Scaled Agile Framework (SAFe) Lean-Agile mindset,
values, principles, and practices. They lead the change to
the new way of working.

WHY LEAN-AGILE LEADERS?

An organization’s managers and leaders are responsible
for the adoption, success, and continuous improvement
of Lean-Agile development and for fostering the
competencies that lead to business agility. Only they
have the authority to change and continuously improve
the systems that govern how work is done. Only these
leaders can create an environment that supports high-
performing Agile teams that quickly produce value and
improve continuously. Therefore, leaders need to



internalize and model leaner ways of thinking and
operating so teams will learn from their example.

Business agility requires a different approach to
leadership. It starts with leaders exemplifying the Lean
and Agile principles and behaviors that will inspire and
motivate the organization to pursue a better way of
working. Leaders set the example through coaching,
empowering, and engaging individuals and teams to
reach their highest potential.

In short, knowledge alone is not enough. Lean-Agile
leaders need to do more than support the
transformation. They actively lead the change and guide
the activities necessary to understand and continuously
optimize the flow of value through the enterprise.

By helping leaders develop their knowledge and skills
based on the three dimensions shown in Figure 5-1,
organizations can establish Lean-Agile leadership as the
foundational core competency.



Figure 5-1. The dimensions of Lean-Agile
leadership

These dimensions are as follows:

Mindset  and principles. By  em bedding  th e Lean-
A gile w ay  of w or king  in  th eir  beliefs, decisions,
r esponses, and actions, leader s m odel th e expected
nor m s th r ou gh ou t th e or ganization .

Leading by  exam ple. Leader s ga in  ear ned
au th or ity  by  m odeling  th e desir ed beh av ior s for
oth er s to follow , inspir ing  th em  to incor por ate th e
leader ’s exam ple into th eir  ow n per sonal
dev elopm ent.



Leading change. By  cr eating  th e r igh t
env ir onm ent, leader s ar e activ ely  engaged in  th e
tr ansfor m ation , r a th er  th an  sim ply  su ppor ting  it .
Th ey  pr epar e th e people and pr ov ide th e necessar y
r esou r ces to r ea lize th e desir ed ou tcom es.

The following sections explore the three dimensions of
Lean-Agile leadership.

Mindset and Principles
“The basic tenets of Lean challenge many
of the aspects of traditional management
theory and call for a mindset that is
foreign to most executives.”

—Jacob Stoller, author of The Lean
CEO: Leading the Way to World-Class
Excellence

Mindset and principles is the first dimension of Lean-
Agile leadership competency. Stoller’s quote reminds us
that traditional management practices cannot
accommodate the changes needed to achieve business
agility. Instead, the Lean enterprise depends on what
Toyota calls ‘Lean-thinking manager-teachers.’ These
leaders understand Lean thinking and SAFe principles
and teach them to others. It is integral to who they are
and what they do.

When leaders routinely refer to these values and
principles and make them part of their coaching and
mentoring, it reinforces the new mindset as the way of
thinking and behaving.

Chapter 3, Lean-Agile Mindset, described the criticality
of the new mindset and how it provides the foundation
for adopting and applying SAFe principles and practices
and how it supports an enhanced company culture that
enables business agility. Further, we noted the awareness
and importance of a growth mindset, which requires a
belief that new abilities can be developed with time and



effort. In turn, this opens leaders to the possibility that
existing mindsets can and need to evolve to guide the
needed organizational change.

Chapter 4, SAFe Principles, described the 10 immutable,
underlying Lean-Agile principles. These tenets and
economic concepts inspire and inform the roles and
practices of SAFe.

Leading the transformation needed to achieve business
agility requires a mindset based on the core values and
principles of Lean, Agile, and SAFe (Figure 5-2).

Figure 5-2. Lean-Agile mindset and the core
values and principles of SAFe

Next, we will cover one last aspect of the mindset and
principles dimension: the four core values of SAFe,



which represent the fundamental beliefs that are key to
SAFe’s effectiveness.

SAFe Core Values

The four core values that define SAFe’s essential ideals
and beliefs are alignment, transparency, built-in quality,
and program execution. Leaders play a critical role in
communicating, exhibiting, and emphasizing them,
which helps guide the organization on its mission.

The following are some tips leaders can use to reinforce
these values:

A lignm ent . Com m u nicate th e m ission  by
establish ing  and expr essing  th e por tfolio str ategy
and solu tion  v ision . Help or ganize th e v a lu e
str eam  and coor dinate dependencies. Pr ov ide
r elev ant br iefings and par ticipate in  Pr ogr am
Incr em ent (PI) planning. Help w ith  backlog
v isibility , r ev iew , and pr epar ation; r egu lar ly
ch eck for  u nder standing.

Built -in qualit y . By  r efu sing  to accept or  sh ip
low -qu ality  w or k, Lean-A gile leader s dem onstr ate
th eir  com m itm ent to qu ality . Th ey  su ppor t
inv estm ents in  capacity  planning  for  m aintenance
and to r edu ce tech nica l debt. Th is ensu r es th at  th e
qu ality  concer ns of th e entir e or ganization  ar e par t
of th e r egu lar  flow  of w or k, inclu ding  design
th inking, u ser  exper ience, ar ch itectu r e,
oper ations, secu r ity , and com pliance.

Transparency . V isu a lize a ll r elev ant w or k. Take
ow ner sh ip and r esponsibility  for  er r or s and
m istakes. A dm it m issteps w h ile su ppor ting  oth er s
w h o acknow ledge and lear n  fr om  th eir s. Nev er
pu nish  th e m essenger . Instead, celebr ate lear ning.
Cr eate an  env ir onm ent w h er e th e facts ar e a lw ay s
fr iendly  and tr anspar ent.

Program  execut ion. Par ticipate as Bu siness
Ow ner s in  PI execu tion  and establish  bu siness
v a lu e. Help adju st  th e scope to ensu r e dem and
m atch es capacity . Celebr ate h igh -qu ality  pr ogr am
incr em ents w h ile aggr essiv ely  r em ov ing
im pedim ents and dem otiv ator s.

Each core value is critical to experiencing the personal
and business benefits of SAFe. Moreover, the core values,
mindset, and principles work together as a system. Lean-



Agile leaders embrace these values and principles and
routinely demonstrate and apply them as they carry out
their responsibilities, as discussed in the next section.

Leading by Example
“Setting an example is not the main means
of influencing others; it is the only means.”

—Albert Einstein

The second dimension of the Lean-Agile leadership
competency is leading by example. Through their words
and actions, a leader’s behavior greatly influences the
organization’s culture, for better or worse. The most
effective way to transform into a Lean enterprise is for
leaders to internalize and then model the right behaviors
and mindsets of business agility so that others can learn
and grow by example.

In his book Leaders Eat Last, author Simon Sinek
underscores this concept with the following excerpt:

“The leaders of companies set the tone and direction for
the people. Hypocrites, liars, and self-interested leaders
create cultures filled with hypocrites, liars, and self-
interested employees. The leaders of companies who tell
the truth, in contrast, will create a culture of people who
tell the truth. It is not rocket science. We follow the
leader.”

Leaders set the tone for the company’s culture and
recognize that a positive culture is an important
mechanism for attracting, motivating, and retaining
talented employees; it may be the single best predictor of
organizational excellence. It’s more fun, too. One long-
term study discovered that organizations with strong
cultures outperform those with weak cultures two to
one.

1 . Sim on Sinek, Leaders Eat Last,  Kindle edition  (Pengu in  Random
Hou se, 2 01 4 )
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Sociologist Ron Westrum believed that organizational
culture was a predictor of safety and performance
outcomes in the healthcare industry.  He classified
cultures into three types of organizations.

Pat hological (power-orient ed). Th ese
or ganizations ar e ch ar acter ized by  low  cooper ation
acr oss gr ou ps and a  cu ltu r e of blam e. In for m ation
is often  w ith h eld for  per sonal ga in .

Bureaucrat ic (rule-orient ed). Bu r eau cr atic
cu ltu r es ar e ov er ly  pr eoccu pied w ith  r u les and
posit ion , and r esponsibilit ies ar e
com par tm enta lized by  th e depar tm ent, w ith  litt le
concer n  for  th e ov er a ll m ission  of th e or ganization .

Generat iv e (perform ance-orient ed). Th e
h allm ar ks of a  gener ativ e or ganization  ar e good
infor m ation  flow , h igh  cooper ation  and tr u st,
br idging  betw een  team s, and consciou s inqu ir y .

So, it follows that by modeling the right behaviors,
leaders can influence the organization’s culture from
pathological and bureaucratic to a generative culture,
which enables the Lean-Agile mindset to flourish and
spread.

Figure 5-3 provides a comparison of Westrum’s cultural
model and defines its three archetypes.

2 . Rober t  Daft ,  The Leadership Experience,  7 th  edition  (Cengage
Lear ning, 2 01 7 ).

3 . h ttps://clou d.google.com /solu tions/dev ops/dev ops-cu ltu r e-
w estr u m -or ganizational-cu ltu r e.

4 . Rober t  Daft ,  The Leadership Experience,  7 th  edition  (Cengage
Lear ning, 2 01 7 ).
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Figure 5-3 Westrum’s organizational culture
model (adapted)

This raises the next important question: what, then, are
the behaviors for leaders to embrace to set the right
example to build a generative culture? Although the list
could be quite long, the following characteristics offer a
good starting point to successfully guide the organization
to a generative culture:

A ut hent icit y  is w h en  leader s act  w ith  h onesty ,
integr ity , and tr anspar ency , r em aining  tr u e to
th em selv es and th eir  beliefs.

Em ot ional int elligence is h ow  leader s m anage
th eir  em otions and th ose of oth er s th r ou gh  self-
aw ar eness, self-r egu lation , m otiv ation , em path y ,
and socia l skills.

Lifelong learning enables leader s to engage in  an
ongoing, v olu ntar y , and self-m otiv ated pu r su it  of
know ledge and gr ow th , w h ile encou r aging  and
su ppor ting  oth er s to do th e sam e.

Growing ot hers h elps leader s pr ov ide th e
per sonal, pr ofessional, and tech nica l gu idance and
r esou r ces each  em ploy ee needs to assu m e
incr easing  lev els of r esponsibility  and decision-
m aking.

Decent ralized decision-m aking takes decision
au th or ity  and m ov es it  dow n to th e people w ith  th e
infor m ation . Th is r equ ir es inv esting  in  th e team ’s

5 . Ron  Westr u m , “ A  topology  of or ganisational cu ltu r es,”  BMJ
Qu ality  & Safety  2 004 ; 1 3 : ii2 2 –ii2 7 .
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tech nica l com petence and pr ov iding
or ganizational clar ity  w ith  decision  gu ar dr a ils.

These same behaviors also build earned authority—
power gained through trust, respect, expertise, or act.
This engenders greater engagement and commitment to
organizational aims than sheer positional authority.
Such leaders inspire others to follow their direction and
to incorporate the leader’s example into their own
personal development journey. This is a key element of
Leading Change, which is described next.

Leading Change
“Nothing undermines change more than
behavior by important individuals that is
inconsistent with the verbal
communication.”

—John P. Kotter, Leading Change

Leading change is the third dimension of the Lean-Agile
leadership competency. Becoming a Lean-thinking
manager-teacher provides leaders with the thought
processes and practical tools they’ll need to start building
the Lean enterprise and achieving business agility. The
benefits of delivering value in the shortest sustainable
lead time, creating flow, and producing customer delight
—all with happy, engaged employees— are clear. It’s also
clear that for many organizations, the new way of
working represents a powerful shift in culture and
practice from past paradigms.

Successful organizational change requires leaders to lead
the transformation rather than simply support it. They
create the environment, prepare the people, and provide
the necessary resources to realize the desired outcomes.

6 . Dav id Mar qu et. Turn the Ship Around,  Kindle edition  (Pengu in
Gr ou p, 2 01 3 ).
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In fact, research shows clear correlations between the
leader behaviors described in the ‘Leading by Example’
section of this chapter and the success of organizational
change driven by Agile, Lean, and DevOps initiatives.
Other researchers found that these leader behaviors have
a greater influence on an employee’s commitment to
support the change, rather than simply following a
prescriptive change model.

By developing and applying the following skills and
techniques, Lean-Agile leaders drive the change process
in the following ways:

Change v ision  occu r s w h en  leader s com m u nicate
w hy ch ange is needed and do so in  w ay s th at
inspir e, m otiv ate, and engage people.

Change leadership is th e ability  to posit iv ely
in flu ence and m otiv ate oth er s to engage in
or ganizational ch ange th r ou gh  th e leader ’s
per sonal adv ocacy  and dr iv e.

A  powerful coalit ion for change for m s w h en
indiv idu als fr om  m u ltiple lev els and acr oss silos
ar e em pow er ed and h av e in flu ence to effectiv ely
lead th e ch ange.

Psy chological safet y  occu r s w h en  leader s cr eate
an  env ir onm ent for  r isk-taking  th at  su ppor ts
ch ange w ith ou t fear  of negativ e consequ ences to
self-im age, sta tu s, or  car eer .

Training ev ery one in t he new way  of working
ensu r es th at  th e w h ole com pany  lear ns th e v a lu es,
pr inciples, and pr actices of Lean  and A gile,
inclu ding  a  com m itm ent by  leader s so th ey  can
lead by  exam ple.

Clearly, these aspects require the active participation of
the leaders driving the change. But even this is not
enough. As Dan and Chip Heath note in their book on

7 . Steph en  May ner . Transformational leadership and
organizational change during Agile and DevOps initiatives
(Pr oQu est, 2 01 7 ).

8 . DM Her old, DB Fedor , S Ca ldw ell,  and Y Liu , “ Th e effects of
tr ansfor m ational and ch ange leader sh ip on  em ploy ees’
com m itm ent to ch ange: a  m u lti-lev el stu dy .”  Journal of Applied
Psychology,  v ol.  9 3  (2 008): pp. 3 4 6 –3 5 7 .
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change,  leaders “need to script the critical moves” that
are essential to accomplish the change.

Based in large part on Kotter’s proven organizational
change management strategies, the SAFe
implementation roadmap describes the steps an
enterprise can take to execute them in an orderly,
reliable, and successful fashion. This roadmap helps
leaders ‘know the way,’ as they drive for successful
change. This is described further in Part III,
Implementing SAFe: Measure and Grow.

Role of the SAFe Program Consultant

Even with Lean-Agile leaders and sound organizational
change strategies in place, observations from many SAFe
implementations indicate that a significant number of
change agents and experienced coaches are also needed.
Although every leader plays a part in producing the
change, SAFe Program Consultants (SPCs) are trained
and equipped for this task. SPCs’ training, tools,
courseware, and intrinsic motivation play a critical role
in successfully implementing a SAFe transformation.

SUMMARY

Implementing SAFe is not just any change; it’s a shift to
persistently and relentlessly improving business agility,
all based on the fundamentals of Agile and Lean. It
requires managers, executives, and other leaders who
understand how to lead, sustain, and indeed accelerate
the transformation to a new way of working.

Leaders alone have the authority to change and
continuously improve the systems that govern how work
is performed. Only they can create the environment that
encourages high-performing Agile teams to flourish and
produce value. Leaders, therefore, must internalize and

9 . Ch ip Heath , Dan  Heath , Sw itch: How  to Change Things When
Change Is  Hard,  Kindle edition  (Th e Cr ow n Pu blish ing  Gr ou p,
2 01 0).
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model leaner ways of thinking and operating so the rest
of the organization will learn from their example,
coaching, and encouragement.

Effective leadership ultimately provides the foundation
responsible for the adoption and success of Lean-Agile
development and mastery of the competencies that lead
to business agility.
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Team and Technical
Agility

“Continuous attention to technical
excellence and good design enhances
agility.”

—Agile Manifesto

The team and technical agility competency describes the
critical skills and Lean-Agile principles and practices that
high-performing Agile teams and teams of Agile teams
use to create innovative business solutions for their
customers.

WHY TEAM AND TECHNICAL AGILITY?

Agile teams and Agile Release Trains (ARTs) create and
support the business solutions that deliver value to
customers. Consequently, an organization’s ability to
thrive in the digital age depends entirely on whether its
teams can quickly deliver innovative solutions that
reliably meet customer needs. The team and technical
agility competency is the cornerstone of business agility
and consists of three dimensions (Figure 6-1).



Figure 6-1. The three dimensions of team and
technical agility

A gile t eam s. High -per for m ing, cr oss-fu nctional
team s anch or  th e com petency  by  apply ing
effectiv e A gile pr inciples and pr actices.

Team s of A gile t eam s. A gile team s oper ate
w ith in  th e context  of an  A RT, a  long-liv ed team  of
A gile team s th at  pr ov ides a  sh ar ed v ision  and
dir ection  and is u lt im ately  r esponsible for
deliv er ing  solu tions.



Built -in qualit y . A ll A gile team s apply  pr actices
to cr eate h igh -qu ality , w ell-designed solu tions th at
su ppor t  cu r r ent and fu tu r e bu siness needs.

These three dimensions are complementary and help
shape the high-performing teams that power the Scaled
Agile Framework (SAFe) and, ultimately, the entire
enterprise. Each of these dimensions is further discussed
next.

AGILE TEAMS

The first dimension of the team and technical agility
competency is Agile teams. The Agile team is the basic
building block of Agile development—a cross-functional
group of 5 to 11 individuals who can define, build, test,
and deliver an increment of value in a short timebox.
These teams have the authority and accountability to
manage their own work, which increases productivity
and reduces time to market. Agile teams commit to
developing in small batches of work, which allows them
to shorten feedback cycles and adjust to changing needs.
They can be software, hardware, business, operations, or
support teams. Or they can be a cross-cutting team of
multiple disciplines.

Although organizations have traditionally been
organized for functional excellence, value delivery spans
across functional silos. Therefore, Agile teams are cross-
functional, with all the people and skills needed to deliver
value in short iterations, avoiding handoffs and delays
(Figure 6-2). Each team member is dedicated to a single
team. This reduces the overhead of multitasking and
provides a single-minded purpose to achieve the team’s
goals.



Figure 6-2. Agile teams are cross-functional

Agile teams in SAFe have two specialty roles:

Th e Product  Owner (PO) is r esponsible for
m anaging  th e team  backlog, ensu r ing  it  r eflects
th e cu stom er ’s needs. Th is inclu des pr ior it ization
and m ainta in ing  th e conceptu al and tech nica l
integr ity  of th e solu tion ’s featu r es and
com ponents.

Th e Scrum  Mast er  is a  ser v ant leader  and coach
for  th e team , instilling  th e agr eed-to A gile pr ocess,
r em ov ing  im pedim ents, and foster ing  an
env ir onm ent for  h igh  per for m ance, continu ou s
flow , and r elentless im pr ov em ent.

Team Backlog
The team backlog contains user and enabler stories. It
may include other work items as well, representing all
the things a team needs to do to advance their portion of
the system.

User stories are the primary means of expressing needed
functionality. Because they focus on the user as the
subject of interest, and not the system, user stories are
value-centric. To support this, the recommended form of
expression is the user-voice format, shown here:

As a (user role),

I want (activity) to,



so that (business value)

This user-voice format guides teams to understand who
is using the system, what they are doing with it, and
why they are doing it. Applying this format tends to
increase the team’s domain competence; they begin to
better grasp the real business needs of their user. Stories
may come from the team’s local context; however, they
also typically result from splitting business and enabler
features (Figure 6-3). Features are further described in
Chapter 7, Agile Product Delivery.

Figure 6-3. Stories typically originate from
splitting business and enabler features

In addition, enabler stories describe the work needed to
build the architectural runway, which supports the
efficient development and delivery of future business
features.

These may include items such as exploration,
architecture, refactoring, infrastructure, and compliance



concerns.

To achieve flow, the team backlog must always contain
some stories that are ready to be implemented without
significant risk or delay. This is accomplished by
frequently refining the backlog. Backlog refinement
looks at upcoming stories (and features, as appropriate)
to discuss, estimate, and establish an initial
understanding of acceptance criteria.

Also, as multiple teams refine their respective backlogs,
new issues, dependencies, and stories are likely to
emerge. In this way, backlog refinement helps surface
problems of understanding or challenges with the
current plan.

SAFe Teams Typically Blend Agile
Methods
SAFe teams use Agile practices of choice based primarily
on Scrum, Kanban, and quality practices derived, in part,
from Extreme Programming (XP) (Figure 6-4).

Figure 6-4. SAFe teams typically blend Agile
methods

Scrum is a lightweight, team-based process that fosters
fast feedback and quick, iterative development of the
solution. In Scrum, teams define, build, test (and where
applicable, deploy) functionality in short sprints
(iterations).



To assure throughput and continuous flow, most teams
integrate the best practices of Kanban with Scrum to
visualize their work, establish Work In Process (WIP)
limits, and illustrate bottlenecks and opportunities for
improving throughput. Teams whose work is more
active and demand-based often choose Kanban as their
primary practice. However, they still plan in cadence
with other teams and typically apply the Scrum Master
and Product Owner roles (or equivalents) for consistent
operation within the ART.

Estimating Work
Agile teams use story points to estimate their work. A
story point is a single number that represents a
combination of qualities.

Volum e.  How  m u ch  is th er e?

Com plexit y .  How  h ar d is it?

Knowledge.  Wh at’s know n?

Uncert aint y .  Wh at’s u nknow n?

Story points are relative, without a connection to any
specific unit of measure. The size (effort) of each story is
estimated relative to other stories, with the smallest story
assigned a size of one. A modified Fibonacci sequence (1,
2, 3, 5, 8, 13, 20, 40, 100) is applied to reflect the
inherent uncertainty in estimating, as the size get larger.
(e.g., 20, 40, 100).

Iterating
Agile teams work in iterations, which provide a regular,
predictable planning, development, and review cadence.
This ensures that a full Plan–Do–Check–Adjust (PDCA)
cycle is executed as quickly as possible. Each iteration is
a standard, fixed timebox, which is typically one to two
weeks.

1 . Mike Coh n, User Stories  Applied: For Agile Softw are Development
(A ddison-Wesley , 2 004 ).
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These short time periods help the team and other
stakeholders regularly test and evaluate the technical
and business hypotheses in a working system. Teams
integrate their code frequently throughout the iteration.
Each iteration also anchors at least one significant,
system-level integration point. This event, known as the
system demo, assembles various system aspects—
functionality, quality, alignment, and fitness for use—
across all the teams’ contributions.

Planning the Iteration
The iteration starts with iteration planning, a timeboxed
event of four hours or less (for a two-week iteration).
During planning, the team does the following:

Rev iew s, r efines, and estim ates stor ies, w h ich  ar e
ty pica lly  pr esented by  th e PO

Defines th e acceptance cr iter ia

Splits lar ger  stor ies in to sm aller  ones w h er e
necessar y

Deter m ines w h at th ey  can  deliv er  in  th e u pcom ing
iter ation , based on  th eir  know n v elocity  (stor y
points per  iter ation), in to iter ation  goa ls

Com m its to a  sh or t  set  of iter ation  goa ls

Some teams further divide stories into tasks, estimating
them in hours to better refine their understanding of the
work ahead.

Even before iteration planning starts, Agile teams
prepare content by refining the team backlog. Their
objective is to better understand the work to be delivered
in the upcoming iteration.

Coordinating with Daily Stand-Up Events
Each day, the team has a Daily Stand-Up (DSU) to
understand where they are, escalate problems, and get
help from other team members. During this event, each
team member describes what they did yesterday to



advance the iteration goals, what they are going to work
on today, and any blocks they are encountering. The
DSU should take no more than 15 minutes and typically
occurs standing before the team’s Kanban board (or
electronic equivalent for distributed teams).

But team communication does not end there, as team
members interact continuously throughout the iteration.
Facilitating such communication is the main reason
why teams should be collocated whenever possible.

Delivering Value
During the iteration, each team collaborates to define,
build, and test the stories they committed to during
iteration planning, resulting in a high-quality, working,
tested system increment. They deliver stories throughout
the iteration and avoid ‘waterfalling’ the timebox. These
completed stories are demoed throughout the iteration.
Teams track the iteration’s progress and improve the
flow of value by using Kanban boards and the DSU.

To ensure they are solving the right problem, teams
apply design thinking and customer centricity (see
Chapter 7). To build the system right, teams also apply
built-in quality practices, which are described later in
this chapter.

Improving the Process
At the end of each iteration in Scrum, the team conducts
an iteration review and an iteration retrospective. During
the iteration review, the team’s increment of stories is
demoed for that iteration. This is not a formal status
report; rather, it’s a review of the tangible outcomes of
the iteration. Teams also conduct brief retrospectives—a
time to reflect on the iteration, the process, things that
are working well, and current obstacles. Then the team
comes up with improvement stories for the next
iteration.



TEAMS OF AGILE TEAMS

The second dimension of the team and technical agility
competency is teams of Agile teams. Even with good,
local execution, building enterprise-class solutions
typically requires more scope and breadth of skills than a
single Agile team can provide. Therefore, Agile teams
operate in the context of an ART, which is a long-lived
team of Agile teams. The ART incrementally develops,
delivers, and (where applicable) operates one or more
solutions (Figure 6-5).

Figure 6-5. Agile Release Trains develop,
deliver, and support one or more solutions

ARTs align teams to a common business and technology
mission. Each is a virtual organization (typically 50 to



125 people) organized around the enterprise’s significant
value streams and existing solely to realize the promise
of that value by building solutions that deliver benefit to
the end user.

The ART applies systems thinking (SAFe Principle #2)
and organizes around value (SAFe Principle #10) to
build a cross-functional organization optimized to
facilitate value flow from ideation through deployment
and release and into operations. This creates a far leaner
organization, one where traditional daily task and
project management is no longer required. Value flows
more quickly, with a minimum of overhead.

In addition to the Agile teams, the following roles help
ensure successful ART execution:

Release Train Engineer (RTE) is a  ser v ant
leader  w h o facilita tes pr ogr am  execu tion ,
im pedim ent r em ov al, r isk and dependency
m anagem ent, and continu ou s im pr ov em ent.

Product  Managem ent  is r esponsible for  ‘w h at
gets bu ilt , ’ as defined by  th e v ision , r oadm ap, and
new  featu r es in  th e pr ogr am  backlog. Th ey  ar e
r esponsible for  defin ing  and su ppor ting  th e
bu ilding  of desir able, feasible, v iable, and
su sta inable pr odu cts th at  m eet cu stom er  needs
ov er  th e pr odu ct-m ar ket lifecy cle.

Sy st em  A rchit ect /Engineering is an  indiv idu al
or  team  th at defines th e ov er a ll ar ch itectu r e of th e
sy stem . Th ey  w or k a t  a  lev el of abstr action  abov e
th e team s and com ponents and define Non-
Fu nctional Requ ir em ents (NFRs), m ajor  sy stem
elem ents, su bsy stem s, and inter faces.

Business Owners a r e key  stakeh older s of th e A RT
and h av e u lt im ate r esponsibility  for  th e bu siness
ou tcom es of th e tr a in .

Cust om ers a r e th e u lt im ate r ecipients of th e
solu tion ’s v a lu e.

In addition to these critical ART roles, the following
functions can often play an essential part in ART
success:



Sy st em  Team s ty pica lly  assist  in  bu ilding  and
su ppor ting  Dev Ops in fr astr u ctu r e for
dev elopm ent, continu ou s integr ation , au tom ated
testing, and deploy m ent into th e staging
env ir onm ent. In  lar ger  sy stem s th ey  m ay  do end-
to-end testing, w h ich  cannot be r eadily
accom plish ed by  indiv idu al A gile team s.

Shared Serv ices a r e specia lists—for  exam ple, data
secu r ity , in for m ation  ar ch itects, Database
A dm inistr ator s (DBA s)—w h o ar e necessar y  for  th e
su ccess of an  A RT bu t cannot be dedicated to a
specific tr a in .

All the teams on the ART apply the same iteration
cadence and duration to synchronize their work, so that
they can plan, demo, and learn together, as illustrated in
Figure 6-6. This provides the objective evidence that the
whole system is iterating. This alignment also enables
teams to independently explore, integrate, deploy, and
release value, as further described in Chapter 7, Agile
Product Delivery.



Figure 6-6. Agile Release Trains build, deliver,
and support significant solutions

BUILT-IN QUALITY

Built-in quality is one of the SAFe core values, as well as
the third dimension of the team and technical agility
competency. All Agile teams—software, hardware,
business, and others—must create quality solutions and
define their own built-in quality practices. These
practices directly affect their ability to deliver predictably
and meet commitments. The following quality practices
apply to all types of Agile teams, both business and
technical.



Establish Flow
To develop and release high-quality work products
quickly, Agile teams operate in a fast, flow-based
environment. Creating flow requires eliminating the
traditional start-stop-start project initiation and
development process, along with the phase gates that
hinder progress. Instead, teams visualize and limit WIP,
reduce the batch sizes of work items, and manage queue
lengths (SAFe Principle #6). They also base milestones
and measures on an objective evaluation of working
systems (SAFe Principle #5).

Teams build a Continuous Delivery Pipeline (CDP) to
guide new pieces of functionality from ideation to on-
demand releases of value to the end user. Unlike
traditional project management, where success is
measured by completing an entire initiative, small
features flow through the system quickly to provide
feedback and allow course correction.

Peer Review and Pairing
Peer review and pairing help ensure built-in quality
during development. Peer review provides feedback on
another team member’s work. Pairing is when two or
more team members work on the same item
simultaneously.

Some teams primarily use peer reviews for design-level
feedback and pair during development when addressing
a challenging problem or performing an activity that
requires diverse skills; other teams pair work more
frequently or even continuously. Each of these practices
builds in quality by leveraging the knowledge,
perspectives, and best practices from others. They also
raise and broaden the skillset for the entire team, as
people learn from each other. Regardless of the
approach, all artifacts are subject to multiple sets of eyes
and perspectives before being accepted or released.



Collective Ownership and Standards
Collective ownership means that anyone can change an
artifact to enhance the system or improve its quality.
This reduces dependencies between and within teams
and ensures that a team member’s absence doesn’t block
progress. But because the work is not ‘owned’ by one
team or individual, standards are required to assure
consistency, enabling everyone to understand and
maintain the quality of each work product. Standard
peer reviews and lightweight governance help assure
that individuals don’t make a local change that has an
unintended, system-level consequence.

Automation
To increase speed, accuracy, and consistency, Agile
teams automate repetitive, manual tasks. Teams
typically automate in two ways.

A u tom ate th e pr ocesses th at  bu ild, deploy , and
r elease th e solu tion . Th is appr oach  takes th e
team s’ r aw  ar tifacts (e.g .,  code, m odels, im ages,
content) and gener ates pr odu ction-r eady  v er sions
as necessar y , in tegr ates th em  acr oss team s and
A RTs, and m akes th em  av ailable in  a  pr odu ction
env ir onm ent.

A u tom ate qu ality  ch ecks in  th e CDP to ensu r e
standar ds ar e follow ed, and ar tifacts m eet agr eed
u pon qu ality  lev els (e.g .,  u n it  and integr ation
tests, secu r ity , com pliance, per for m ance).

Definition of Done
Agile teams develop a Definition of Done (DoD), which is
a standard way to ensure that artifacts and larger
increments of value can be considered finished only
when they demonstrate the agreed level of quality and
completeness. For example, the following might be a few
DoD conditions:

A cceptance cr iter ia  h av e been  m et.

Tests ar e au tom ated.



A ll tests h av e been  passed.

NFRs h av e been  m et.

No m u st-fix  defects.

Relev ant docu m entation  u pdated.

These DoD agreements align teams around what quality
means and how it’s built into the solution.

Additional Technical Practices
To continually improve the solution under development,
additional quality practices for software teams can also
be applied. These are summarized here with links
provided for further reading:

A gile archit ect ure.  Th is su ppor ts A gile
dev elopm ent pr actices th r ou gh  collabor ation ,
em er gent design , in tentional ar ch itectu r e, and
design  sim plicity .

A gile t est ing.  In  A gile testing, ev er y one tests.
Solu tions ar e dev eloped and tested in  sm all
incr em ents, and team s apply  test-fir st  and test-
au tom ation  pr actices.

Test -Driv en Dev elopm ent  (TDD).  Th is
ph ilosoph y  and pr actice r ecom m ends bu ilding  and
execu ting  tests befor e im plem enting  th e code or  a
com ponent of a  sy stem .

Behav ior-Driv en Dev elopm ent  (BDD).  Th is
test-fir st ,  A gile testing  pr actice h elps assu r e bu ilt-
in  qu ality  by  defin ing  and au tom ating  th e testing
of th e fu ll fu nctionality  of th e solu tion . It  a lso
ser v es as a  m eth od for  deter m ining, docu m enting,
and m ainta in ing  r equ ir em ents.

Refact oring.  Th is activ ity  u pdates and sim plifies
th e design  of th e ex isting  code or  a  com ponent
w ith ou t ch anging  its exter nal beh av ior .

Spikes.  Th is is a  ty pe of explor ation  enabler  stor y
in  SA Fe. Spikes ar e u sed to ga in  th e know ledge
necessar y  to r edu ce r isk, better  u nder stand a
r equ ir em ent, or  incr ease th e r eliability  of a  stor y
estim ate.

2 . h ttps://w w w .sca ledagilefr am ew or k.com /agile-ar ch itectu r e/

3 . h ttps://w w w .sca ledagilefr am ew or k.com /agile-testing/
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SUMMARY

Although organizational hierarchies and organization by
function provide time tested structures, practices, and
policies, they simply can’t provide the speed and quality
needed for the digital age. In contrast, team and
technical agility focuses on organizing cross-functional
Agile teams, and teams of agile teams that apply the best
of Agile methods and techniques, without being bound to
any one specific Agile way of working. This approach
creates long lived teams that apply built-in quality
practices throughout the product lifecycle; they learn
together and grow together.

Further, these teams form cross-functional teams of
Agile teams (ARTs) that are aligned along the enterprise
value streams and are thereby able to cover the full
development lifecycle, from inception, to deployment
and production.

These teaming constructs help instantiate the second
operating system, which gives the enterprise the
resiliency and adaptability it needs to deliver value
directly, with far fewer dependencies, handoffs, and
delays. The result is more innovative business solutions,
delivered to the market more quickly than ever before.

4 . h ttps://w w w .sca ledagilefr am ew or k.com /test-dr iv en-
dev elopm ent/

5 . h ttps://w w w .sca ledagilefr am ew or k.com /beh av ior -dr iv en-
dev elopm ent/

6 . h ttps://w w w .sca ledagilefr am ew or k.com /r efactor ing/

7 . h ttps://w w w .sca ledagilefr am ew or k.com /spikes/

https://www.scaledagileframework.com/test-driven-development/
https://www.scaledagileframework.com/behavior-driven-development/
https://www.scaledagileframework.com/refactoring/
https://www.scaledagileframework.com/spikes/
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Agile Product Delivery

“Specifically, you can take the time to
develop and bring to the table an outside-
in, market-centric perspective that is so
compelling and so well informed that it
can counterbalance the inside-out
company-centric orientation of last year’s
operating plan.”

—Geoffrey Moore, Escape Velocity

Agile product delivery is a customer-centric approach to
defining, building, and releasing a continuous flow of
valuable products and services to customers and users.

WHY AGILE PRODUCT DELIVERY?

Achieving business agility requires enterprises to improve
their ability to deliver innovative products and services
rapidly. Businesses, however, need to balance their
execution focus with a customer focus to help assure
that they are creating the right solutions, for the right
customers, at the right time. These capabilities are
mutually supportive and create opportunities to sustain
market and service leadership. As illustrated in Figure 7-
1, there are three dimensions to Agile product delivery.



Figure 7-1. The three dimensions of Agile
product delivery

Cust om er cent ricit y  and design t hinking.
Cu stom er  centr icity  pu ts th e cu stom er  a t  th e
center  of ev er y  decision . A pply ing  design  th inking
ensu r es th e solu tion  is desir able, feasible, v iable,
and su sta inable.

Dev elop on cadence, release on dem and.
Dev eloping  on  cadence h elps m anage th e
v ar iability  inh er ent in  pr odu ct dev elopm ent.
Decou pling  th e r elease of v a lu e fr om  th e



dev elopm ent cadence ensu r es cu stom er s can  get
w h at th ey  need w h en  th ey  need it .

Dev Ops and t he cont inuous deliv ery  pipeline.
Dev Ops and th e Continu ou s Deliv er y  Pipeline
(CDP) cr eate th e fou ndation  th at  enables
enter pr ises to r elease v a lu e, in  w h ole or  in  par t, a t
any  t im e to m eet cu stom er  and m ar ket dem and.

Each dimension of Agile product delivery is described in
the following sections.

CUSTOMER CENTRICITY AND DESIGN
THINKING

Customer centricity and design thinking comprise the
first dimension of Agile product delivery. This mindset
and way of doing business puts the customer first, at the
core of the enterprise, to provide positive customer
experiences and to build long-term relationships. As a
result, customer-centric businesses typically increase
employee engagement and more thoroughly satisfy
customer needs.

Teams apply design thinking to ensure products and
services that Agile Release Trains (ARTs) create are
desired by customers and users while confirming that
the solution is feasible, economically viable, and
sustainable throughout its life cycle.

Customer Centricity
Whenever a customer-centric enterprise makes a
decision, it deeply considers the effect it will have on its
end users.  This thinking motivates teams to do the
following:

Focus on t he cust om er .  A pply  m ar ket and u ser
segm entation  to a lign  and focu s on  specific,
tar geted gr ou ps based on  com m on ch ar acter istics.

Underst and t he cust om er’s needs.  Inv est  th e
tim e to identify  and tr u ly  u nder stand cu stom er
needs and bu ild solu tions th at  addr ess th ose needs.

1



Think and feel like t he cust om er .  Be
em path etic and see th e w or ld fr om  th e cu stom er ’s
v iew point.

Build whole-product  solut ions.  Design  a
com plete solu tion  for  th e u ser ’s needs, ensu r ing
th at th e in it ia l and long-ter m  exper iences of th e
cu stom er  ar e optim al and ev olv e as needed.

Creat e cust om er lifet im e v alue.  Mov e bey ond a
tr ansactional m indset, w h er e cu stom er s do a  one-
tim e exch ange of m oney  for  a  pr odu ct. Instead,
focu s on  th e lifetim e v a lu e of a  cu stom er . Th e
r esu lting  long-ter m  engagem ent fr om  th is
appr oach  enables bu sinesses to cr eate added
cu stom er  v a lu e, often  in  w ay s th at  w er e not
anticipated w h en  th e solu tion  w as fir st  r eleased.

Design Thinking
Design thinking represents a profoundly different
approach to product and solution development, in which
divergent and convergent techniques are applied to
understand a problem, design a solution, and deliver it to
the market.

Design thinking simultaneously considers what is
desirable from a human point of view, what is
technologically feasible, and what is economically viable
to create sustainable solutions.  It has three main
activities, as shown in Figure 7-2.

1 . Don Nor m an, The Design of Everyday Things  (Dou bleday ,
1 9 9 0).

2 . A lexander  Oster w alder , Yv es Pigneu r , Gr egor y  Ber nar da , and
A lan  Sm ith , Value Proposition Design: How  to Create Products
and Services Customers Want (Wiley , 2 01 4 ).

3 . h ttps://designth inking.ideo.com /r esou r ces
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https://designthinking.ideo.com/resources


Figure 7-2. Design thinking activities

1. Underst and t he problem . Th e fir st  diam ond in  Figu r e 7 -2
h elps team s tr u ly  u nder stand, r a th er  th an  sim ply  assu m e,
w h at pr oblem  th ey  ar e tr y ing  to solv e. It  inv olv es spending
tim e w ith  people w h o ar e a ffected by  th e pr oblem , explor ing
differ ent aspects of it ,  and, indeed, som etim es discov er ing
oth er , m or e cr it ica l pr oblem s th at  can  be addr essed. Th is
par t  of th e pr ocess pr ov ides insigh t in to th e r equ ir em ents
and benefits of a  desir able solu tion .

2. Design t he right  solut ion. Th e second diam ond
encou r ages th e pr odu ct team  to explor e differ ent w ay s to
addr ess th e pr oblem , inclu ding  seeking  inspir ation  fr om
elsew h er e and co-designing  w ith  a  r ange of differ ent people
w h ile collabor ating  inter nally  to bu ild a  tech nica lly  feasible
solu tion . Deliv er y  inv olv es testing  v ar iou s a lter nativ es on  a
sm all sca le, r ejecting  th ose th at  w ill not  w or k, and
im pr ov ing  th e ones th at  w ill.

3. Validat e t hat  t he solut ion is sust ainable. To better
assu r e econom ic su ccess (SA Fe Pr inciple #1 ), team s
u nder stand and m anage solu tion  econom ics to ensu r e th at
th e pr odu ct or  solu tion  w ill r etu r n  m or e v a lu e or  r ev enu e
th an  th e cost  to dev elop and m ainta in  it .

Each diamond focuses on both divergent and convergent
thinking. During divergence, choices are being created
(understanding, exploring), while during convergence



(evaluating options), decisions are being made.  While
presented as a sequential flow, in practice design
thinking is an iterative, nonlinear process. New insights
and learnings may require returning to an earlier step in
the process. Feedback from the actual use of products
and services may also motivate a new cycle of design
thinking.

Design thinking embraces the reality that the likelihood
of creating a perfect product on the first release is slim.
Instead, design thinking provides the tools to help teams
navigate their path to success by focusing on the
intersection of desirability, feasibility, and viability. And
of course, the product must be sustainable by the
business. In other words, design thinking measures
success by these attributes:

Desirable.  Do cu stom er s w ant th is?

Feasible.  Can  w e actu a lly  bu ild it?

Viable.  Sh ou ld w e bu ild it?

Sust ainable.  A r e w e m anaging  th e pr odu ct so
th at it  r etu r ns pr ofit  or  v a lu e to th e bu siness ov er
its life cy cle?

Moreover, design thinking is not a ‘once-and-done’
approach. In today’s fast-moving digital world, no idea is
ever truly complete. Successive applications of design
thinking incrementally advance the solution over its
product life cycle.

In the following sections, we’ll explore some of the useful
tools that teams use to apply customer centricity and
design thinking.

Market and User Research

The foundation of customer centricity and design
thinking consists of market and user research, which
creates actionable insights into the problems customers
face and the solution’s functional and operational

4 . h ttps://designth inking.ideo.com /blog/w h at-does-design-
th inking-feel-like
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requirements. Market research tends to drive strategy
(who we are serving), while user research primarily
drives design (how we meet their needs) (Figure 7-3).

Figure 7-3. Market and user research explore
different aspects of the problem and solution

space

Research activities occur continually and are supported
through exploration in the CDP, product data analytics,
and various feedback loops. Learning gained during
market and user research also defines the solution
context—the operational environment for a solution—
which provides a basic understanding of requirements,
usage, installation, operation, and support of the solution
itself.

Conducting market research also helps determine the
nature of the solution context. This context is primarily
determined by whether the product is: 1) a general
solution intended to be used by a significant group of
customers or 2) a custom-built solution that is built and
designed for a specific customer.



Understanding the solution context identifies external
constraints that are often outside the organization’s
control. Some aspects of solution context are variable
(undecided or negotiable), and some are fixed (decided),
and finding ways to manage this balance is crucial to
value delivery. It impacts development priorities, and
solution intent such as features, and Non-Functional
Requirements (NFRs).

Identify the Personas, Problems, and Goals

Supported by market research, the next critical aspect of
design thinking is to understand who will benefit from
the product’s design. This information is captured by
establishing personas, fictional characters (Figure 7-4)
that represent different customer types that will similarly
use the product. Personas help understand and
empathize with the end users’ problems, experiences,
behaviors, and goals.



Figure 7-4. Personas drive key design activities

Refine Personas and Establish Empathy

To further enhance the development of desirable
solutions, customer-centric enterprises use empathy
throughout the design process. Empathy maps (Figure
7-5) are design thinking tools that help teams imagine
what a specific customer is thinking, feeling, hearing,
and seeing as they do their daily jobs and use the
product. The higher the degree of empathy that a team
has for its customers, the more likely the team will be
able to design a desirable solution. In turn, empathy
maps help refine the personas.

Figure 7-5. Empathy map canvas

Customer Journey Maps

Customer journey maps identify the process that a
person goes through to accomplish a goal  (Figure 7-6).
They illustrate the experiences that customers have as
they navigate a product from first engagement to

5



achieving their objectives and thereby establish a positive
and long-term relationship with the brand.

Figure 7-6. Customer journey map for a
consumer loan

Story Maps

5 . h ttps://w w w .nngr ou p.com /ar ticles/jou r ney -m apping-1 01 /

https://www.nngroup.com/articles/journey-mapping-101/


Story maps are an approach to organizing and
prioritizing stories (Figure 7-7). They make the users’
workflow explicit and visible and show the relationships
between user activities and the solution’s features and
stories required to implement them. Story maps also help
prioritize a group of related stories and ensure a
conceptually complete set of system behavior is released
together.

Figure 7-7. User story maps establish a
relationship between user activities and

features and user stories

Improving Design Feedback Through Prototypes

Prototyping creates functional models that provide initial
validation of how a solution will potentially address the
problem to be solved. They can be anything from paper
drawings or mockups to a fully functioning aspect of the
solution.

Prototyping helps the team clarify their understanding of
the problem and reduces the risk of solution
development. These mockups or models can be used for
getting fast feedback or gaining clarity of the

6 . h ttps://w w w .jpattonassociates.com /stor y m appingslides/
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requirements for the desired feature or solution and new
intellectual property and patent filing.

To gain actionable feedback, teams should strive to
leverage the lowest-cost, fastest form of prototyping that
best suits the learning in each situation.

DEVELOP ON CADENCE, RELEASE ON
DEMAND

The second dimension of Agile product delivery is to
develop on cadence but release on demand. This
dimension helps customer-centric enterprises offer a
continuous flow of value to the market and customers
(Figure 7-8).

Figure 7-8. Develop on cadence and release on
demand

As described in Principle #7, applying cadence to
development makes routine what can be routine and
increases predictability of the inherently uncertain



nature of product development. However, the timing of
releases is a different matter. Release timing and
frequency are determined by market and customer needs
and the economics of value delivery. Some enterprises
may release frequently (continuously, hourly, daily,
weekly), while others may be constrained by compliance
requirements or other market rhythms that motivate
less frequent releases. Collectively, the Scaled Agile
Framework (SAFe) refers to these capabilities as release
on demand.

The Program Increments (PIs) shown in Figure 7-8 are
a larger timebox, a planning interval that consists of
multiple iterations during which a team of Agile teams
(an ART) delivers incremental value in the form of
working, tested solutions. PIs are typically established as
fixed 8- to 12-week periods, comprised of three to five
development iterations, followed by one Innovation and
Planning (IP) iteration. Shorter PIs are often employed
when the market is more dynamic. Releasing can
happen at any time during a PI, and at any frequency.

Program Backlog
The work of a train is defined by the program backlog,
which consists of upcoming features intended to address
user needs and deliver business benefits.

A feature is a distinctive characteristic of a product or
service that fulfills a stakeholder need. Product
Managers, in collaboration with Product Owners and
other key stakeholders, define them in the local context
of an ART. They are sized to be delivered in a single PI or
less and are specified using a Features And Benefits
(FAB) matrix (Figure 7-9).

Feat ure.  A  sh or t  ph r ase g iv ing  a  nam e w ith
context.

Benefit  hy pot hesis.  Th e pr oposed m easu r able
benefit  to th e end-u ser  or  bu siness.



Figure 7-9. FAB matrix

Enabler features are technical investments that create
the architectural runway to support future business
functionality. The program Kanban (see later in this
chapter) is used to maintain enablers alongside business
features. It promotes a healthy balance with all the work
needed to both develop and maintain the solution.
Feature acceptance criteria are typically defined during
program backlog refinement.

The backlog is ‘anchored’ by NFRs that help ensure the
usability and effectiveness of the system. NFRs define
system attributes such as security, reliability, and
scalability, and they serve as constraints on system
design. Failing to meet any of them can result in systems
that do not meet business, user, or market needs, or
other requirements that may be imposed by regulatory
or standards bodies. Unlike features, they do not enter
and leave the backlog when done; instead, they are
persistent qualities and restrictions that govern all new
development.

Prioritizing the Program Backlog

Product Management has the primary responsibility for
developing and maintaining the backlog and for making



decisions regarding the sequence in which to implement
features. SAFe applies a comprehensive model called
Weighted Shortest Job First (WSJF) to prioritize work
based on the economics of product development flow.
WSJF is calculated by dividing the Cost of Delay (CoD)
of a job by the duration. Jobs that can deliver the most
value (or CoD) in the shortest period are typically
selected first for implementation.

In SAFe, the ‘jobs’ are the features in the backlog. Since
it’s rarely possible to determine their duration before they
are planned for implementation, SAFe typically uses
relative job size as a proxy for the duration. Relative
proxy measures are also applied for the CoD based on
three components, as shown in Figure 7-10.

Figure 7-10. CoD has three primary
components

Using a simple table to compare jobs, WSJF is calculated
for each feature (Figure 7-11). Unless there are

7 . Don Reiner tsen , Principles  of Product Development Flow : Second
Generation Lean Product Development (Celer itas Pu blish ing,
2 009 ).
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sequencing dependencies between the jobs, the features
with the highest scores are implemented first.

Figure 7-11. A table for calculating WSJF

Each feature is estimated relative to the others for each
of the three components of CoD and job size. The
smallest item in each column is set to ‘one,’ and the
others in that same column are estimated relative to that
one. The CoD is the sum of the first three attributes for
each item. WSJF is calculated as CoD divided by job size.
The job with the highest WSJF is the next most
important one to do.

Executing PI Events
As we will describe shortly, the backlog is implemented
and delivered by the activities of the CDP. As illustrated
in Figure 7-12, developing on cadence is supported by a
series of additional cadence-based events during each PI.



Figure 7-12. Events that support PI execution

The following sections describe each of these events.

PI Planning

“The people who do the work, plan the
work.”

—A SAFe tenet

PI planning is a cadence-based event that serves as the
heartbeat of the ART, aligning all the teams on the ART
to a shared mission and vision (Figure 7-13). PI
planning is held face-to-face whenever possible. For
geographically distributed ARTs, PI planning may occur
at multiple locations simultaneously by maintaining
constant audio and video communication between all
sites. In some circumstances, like the COVID-19 crisis
that is ongoing at the time of this writing, PI planning is
fully distributed. The advanced topic article “Distributed



PI Planning with SAFe”  provides additional guidance
and considerations for successfully managing this
scenario.

Figure 7-13. Face-to-face PI planning. Remote
teams are planning at the same time using

video conferencing

Facilitated by the Release Train Engineer (RTE), PI
planning includes all members of the ART. It typically
takes place over two days and occurs within the IP
iteration, which avoids affecting the schedule and
capacity of other iterations. PI planning is essential to
SAFe: if you are not doing it, you are not doing SAFe.

Business Benefits of PI Planning

PI planning delivers many business benefits, including:

1 . A lign ing  dev elopm ent to th e bu siness context  and goa ls,
v ision , and team  and A RT PI objectiv es

2 . Bu ilding  th e socia l netw or k th e A RT depends u pon

3 . Identify ing  dependencies and foster ing  cr oss-team  and cr oss-
A RT collabor ation

4 . Pr ov iding  th e oppor tu nity  for  ‘ju st  in  t im e’ and ‘ju st  th e
r igh t am ou nt’ of r equ ir em ents, design , ar ch itectu r e, and
u ser  exper ience gu idance

8. h ttps://w w w .sca ledagilefr am ew or k.com /distr ibu ted-pi-
planning/

8
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5 . Match ing  dem and to capacity  and elim inating  excess Wor k
in  Pr ocess (WIP)

6 . Faster  decision-m aking. A ll th e r elev ant par ties ar e focu sed
on th e sam e objectiv es and can  consider  and m ake necessar y
tr adeoffs in  r ea l t im e

Inputs and Outputs of PI Planning

Inputs to PI planning include the business context,
roadmap and vision, and the top ten features of the
program backlog. Outputs of PI planning include the
following:

Com m it t ed PI object iv es .  A  set  of SMA RT
objectiv es th at  ar e cr eated by  each  team  w ith  a
bu siness v a lu e assigned by  th e Bu siness Ow ner s.

Program  board.  It  h igh ligh ts featu r e deliv er y
dates, dependencies betw een  team s, and r elev ant
m ilestones.

Conducting PI Planning

The RTE facilitates PI planning, and event attendees
include Business Owners, Product Management, Agile
teams, System Architecture and Engineering, the System
Team, and other stakeholders, all of whom must be well
prepared. The active participation of Business Owners in
this event provides an essential guardrail for
prioritization of business value. Figure 7-14 illustrates a
typical standard two-day PI planning agenda.

9 . SMA RT is an  acr ony m  for  Specific,  Measu r able, A ch iev able,
Realist ic,  and Tim e-bou nd.

9



Figure 7-14. Standard two-day PI planning
agenda

Day 1 Agenda

Business cont ext .  A  Bu siness Ow ner  or  senior
execu tiv e descr ibes th e cu r r ent sta te of th e
bu siness, sh ar es th e por tfolio v ision , and pr esents a
per spectiv e on  h ow  effectiv ely  ex isting  solu tions
ar e addr essing  cu r r ent cu stom er  needs.

Product  v ision  .  Pr odu ct Managem ent pr esents
th e cu r r ent v ision  (ty pica lly  r epr esented by  th e
next top 1 0 u pcom ing featu r es) and h igh ligh ts any
ch anges fr om  th e pr ev iou s PI planning  m eeting, as
w ell as any  u pcom ing m ilestones.

A rchit ect ure v ision and dev elopm ent
pract ices.  Sy stem  A r ch itectu r e and Engineer ing
(ty pica lly  a  CTO, or  Enter pr ise A r ch itect) pr esents
th e v ision  for  ar ch itectu r a l ch anges and a  senior
dev elopm ent m anager  m ay  intr odu ce new  or
r ev ised A gile dev elopm ent pr actices for  th e
u pcom ing PI (e.g .,  su ch  as in tr odu cing  test-dr iv en
dev elopm ent or  adju sting  th e CI/CD pipeline).



Planning cont ext  and lunch .  Th e RTE pr esents
th e planning  pr ocess and expected ou tcom es of th e
ev ent.

Team  breakout s #1.  In  th e fir st  br eakou t, team s
estim ate th eir  capacity  for  each  iter ation  and
identify  th e backlog  item s th ey  w ill likely  need to
r ea lize th e featu r es. Each  team  cr eates th eir  dr aft
plans, v isible to a ll,  iter ation  by  iter ation .

During PI planning a program board (Figure 7-15) is
used to visualize and track dependencies and to identify
opportunities to eliminate or reduce them.

Figure 7-15. Program board showing features
and dependencies

Draft  plan rev iew. Du r ing  th e t im eboxed dr aft
plan  r ev iew , team s pr esent key  planning  ou tpu ts,
w h ich  inclu de capacity  and load, dr aft  PI
objectiv es, potentia l r isks, and dependencies.
Bu siness Ow ner s, Pr odu ct Managem ent, and oth er
team s and stakeh older s r ev iew  and pr ov ide inpu t.

Managem ent  rev iew and problem -solv ing.  It ’s
a lm ost cer ta in  th at  th e dr aft  plans h av e identified
ch allenges associa ted w ith  scope, people and
r esou r ce constr a ints, and dependencies. Du r ing  th e



pr oblem -solv ing  m eeting, m anagem ent m ay
negotia te scope ch anges and r esolv e oth er
pr oblem s by  agr eeing  to v ar iou s planning
adju stm ents.

Day 2 Agenda

Planning adjust m ent s.  Th e next  day  begins
w ith  m anagem ent pr esenting  any  ch anges to
pr ior it ization , planning  scope, people, and
r esou r ces.

Team  breakout s #2.  Next, team s continu e
planning  based on  th eir  agenda  fr om  th e pr ev iou s
day , m aking  th e appr opr iate adju stm ents. Th ey
fina lize th eir  objectiv es for  th e PI, to w h ich  th e
Bu siness Ow ner s assign  bu siness v a lu e, as sh ow n in
Figu r e 7 -1 6 .

Figure 7-16. A  t eam ’s PI object iv es sheet
wit h assigned business v alue

Final plan rev iew and lunch .  Du r ing  th is
session , a ll team s pr esent th eir  plans to th e gr ou p.
Th e team  th en  asks th e Bu siness Ow ner s if th e plan
is acceptable. If th e Bu siness Ow ner s h av e
concer ns, team s ar e g iv en  th e oppor tu nity  to



adju st  th e plan  as needed to addr ess th e issu es
identified. Th e team  th en  pr esents th eir  r ev ised
plan .

Program  risks.  Du r ing  planning, team s h av e
identified pr ogr am  r isks and im pedim ents th at
cou ld im pact th eir  ability  to m eet th eir  objectiv es.
Th ese ar e addr essed in  fr ont of th e w h ole tr a in  and
categor ized into one of th e follow ing ROA M
categor ies:

– Resolv ed—Th e team s agr ee th at  th e r isk is
no longer  a  concer n .

– Owned—Som eone on  th e tr a in  takes
ow ner sh ip of th e r isk since it  cannot be
r esolv ed du r ing  PI planning.

– A ccept ed—Som e r isks ar e ju st  facts or
potentia l pr oblem s th at  m u st be u nder stood
and accepted.

– Mit igat ed—Team s identify  a  plan  to r edu ce
th e im pact of th e r isk.

Confidence v ot e.  Once pr ogr am  r isks h av e been
addr essed, team s v ote on  th eir  confidence in
m eeting  th eir  team  PI objectiv es. Each  team
condu cts a  ‘fist  of fiv e’ confidence v ote. If th e
av er age is th r ee finger s or  abov e, th en
m anagem ent sh ou ld accept th e plan . A ny  per son
v oting  tw o or  few er  sh ou ld be g iv en  an
oppor tu nity  to v oice th eir  concer ns. Th is m igh t
add to th e list  of r isks, r equ ir e som e r e-planning, or
sim ply  be in for m ativ e. Once each  team  h as v oted
th e pr ocess is r epeated for  th e entir e A RT w ith
ev er y one expr essing  th eir  confidence in  th e
collectiv e plan .

Plan rework.  If necessar y , team s r ew or k th eir
plans u ntil a  h igh  confidence lev el can  be r each ed.
Th is is one occasion  w h er e a lignm ent and
com m itm ent ar e v a lu ed m or e h igh ly  th an
adh er ing  to a  t im ebox.

Planning ret rospect iv e and m ov ing forward.
Fina lly , th e RTE leads a  br ief r etr ospectiv e for  th e
PI planning  ev ent to captu r e w h at w ent w ell,  w h at
didn ’t ,  and w h at can  be done better  next  t im e.

Over the course of the program increment, the ART
proceeds to execute the PI, track progress, and adjust
plans as needed to adapt as new learning occurs.
Execution of the PI begins with all the teams conducting



planning for the first iteration, using their PI plans as a
starting point.

Scrum of Scrums and Product Owner Sync (ART Sync)

After PI planning, the RTE typically facilitates weekly
(or more frequently, as needed) SoS and Product Owner
sync events. The SoS helps coordinate the dependencies
of the ARTs and provides visibility into progress and
impediments. The RTE, Scrum Masters, and others
(where appropriate) meet to review their progress
toward milestones and PI objectives, as well as
dependencies among the teams. The event is timeboxed
for 30–60 minutes and is followed by a ‘meet after’
where individuals who need to resolve specific problems
or questions can remain behind. Figure 7-17 shows a
suggested agenda for the SoS event.

Figure 7-17. ART sync, Scrum of Scrums, and
PO sync

Like the SoS, Product Owners and Product Management
often hold a Product Owner sync. This event typically
occurs weekly, or more frequently, as needed. The



Product Owner sync is also timeboxed (30–60 minutes)
and includes a meet after discussion. Sometimes the SoS
and Product Owner sync are combined into one event,
referred to as an ‘ART sync’ (Figure 7-17).

System Demo

A system demo is a significant event that occurs at the
end of each iteration, which provides fast feedback about
the effectiveness, usability, and releasability of the
system (Figure 7-18). It offers an integrated view of the
new features delivered by the ART over the past
iteration, providing a fact-based measure of system-level
progress and velocity within the PI.

Figure 7-18. The system demo

This demo is done in a production-like environment
(often staging) to receive feedback from stakeholders. It
helps ensure that integration between teams on the same
ART occurs regularly and that the emergent behavior of
the full system can be evaluated. These stakeholders
include the teams, Business Owners, executive sponsors,
development management, and customers (or their



proxies) who provide input on the fitness for purpose for
the solutions being developed. The feedback is critical, as
only they can give the guidance the ART needs to stay
on course or make adjustments.

Prepare for the Next PI Planning Event

While we note this activity as a PI event, in reality,
preparing for the upcoming PI is an ongoing process,
with three primary focus areas.

A lignm ent and or ganizational r eadiness for
planning

Backlog  and content r eadiness

Facility  r eadiness—th e actu a l logistics for  th e
ev ent

Since any one of these items can interfere with the
potential outcome—a committed PI plan—careful
consideration and planning is required for all three focus
areas.

Inspect and Adapt

The I&A is a significant event held at the end of each PI,
just prior to the next planning. It consists of three parts.

1. PI sy st em  dem o. Th is dem o is a  litt le differ ent fr om  th e
r egu lar  sy stem  dem os becau se it  sh ow s a ll th e featu r es th at
th e A RT h as dev eloped th r ou gh ou t th e PI. Du r ing  th is dem o,
Bu siness Ow ner s collabor ate w ith  each  team  to agr ee on  th e
actu a l bu siness v a lu e ach iev ed for  th eir  specific PI
objectiv es.

2. Quant it at iv e and qualit at iv e m easurem ent . Team s
collectiv ely  r ev iew  any  qu antita tiv e and qu alita tiv e
m etr ics th ey  h av e decided to collect  and th en  discu ss th e
data  and tr ends. One pr im ar y  m easu r e is th e program
predictability measure.  Th e RTE su m m ar izes th e planned
v er su s actu a l bu siness v a lu e for  each  team ’s PI objectiv es to
cr eate th e ov er a ll pr ogr am  pr edictability  m easu r e.

3. Ret rospect iv e and problem -solv ing workshop. Th e A RT
r u ns a  br ief r etr ospectiv e, th e goa l of w h ich  is to identify  a
few  significant issu es th ey  w ou ld like to r esolv e. For
addr essing  sy stem ic pr oblem s, a  str u ctu r ed, r oot-cau se
problem-solving w orkshop is th en  u sed to deter m ine th e
actu a l r oot  cau ses of a  pr oblem . Th e r esu lt  is a  set  of



im pr ov em ent backlog  item s th at  go into th e pr ogr am
backlog  to be addr essed du r ing  PI planning.

DEVOPS AND THE CONTINUOUS
DELIVERY PIPELINE

The third dimension of Agile product delivery is DevOps
and the CDP. The capability to release reliably and with
high quality, whenever the market or customer
demands, requires embracing the DevOps mindset and
culture and creating an automated CDP.

Embracing DevOps Mindset, Culture, and
Practices
As digital disruption continues to change the world and
as software plays a more significant role in every
company’s ability to deliver and support its products and
services, enterprises need to react faster to customer
demands with digital solutions.

Popularized by The Phoenix Project  and The DevOps
Handbook,  the DevOps movement seeks to better align
development, operations, the business, information
security, and other areas by sharing the work and
responsibility for accelerating delivery.

DevOps is the adoption of a mindset, culture, and set of
practices that provide solution elements to the customer
without handoffs and without requiring excessive
production or operations support.

SAFe’s CALMR approach (Figure 7-19) to DevOps is
grounded in five concepts: Culture, Automation, Lean
flow, Measurement, and Recovery.

1 0. Gene Kim , The Phoenix Project: A Novel about IT, DevOps, and
Helping Your Business Win,  Kindle Edition  (IT Rev olu tion  Pr ess,
2 01 8).

1 1 . Gene Kim , Jez Hu m ble, Patr ick Debois, and Joh n Willis,  The
DevOps Handbook: How  to Create World-Class Agility, Reliability,
and Security in Technology Organizations  (IT Rev olu tion  Pr ess,
2 01 6 ).

1 0

1 1



Figure 7-19. A CALMR approach to DevOps

Cult ure r epr esents th e ph ilosoph y  of sh ar ed
r esponsibility  for  fast  v a lu e deliv er y  acr oss th e
entir e v a lu e str eam .

A ut om at ion  r epr esents th e need to r em ov e as
m u ch  h u m an inter v ention  fr om  th e pipeline as
possible to decr ease er r or s and r edu ce th e cy cle
tim e of th e r elease pr ocess.

Lean flow identifies th e pr actices of lim iting  WIP,
r edu cing  batch  size, and m anaging  qu eu e length s
(SA Fe Pr inciple #6 ).

Measurem ent  foster s lear ning  and continu ou s
im pr ov em ent by  u nder standing  and qu antify ing
th e flow  of v a lu e th r ou gh  th e pipeline.

Recov ery  bu ilds sy stem s th at  a llow  fast  fixes of
pr odu ction  issu es th r ou gh  au tom atic r ollback and
fix-for w ar d (in  pr odu ction) capabilit ies.

DevSecOps
DevOps, however, isn’t merely about development and
operations. In the past, a specific group was dedicated to
security testing toward the end of implementation. This
practice was less of an issue when phase-gated



development cycles lasted months or years. Today,
outdated security practices can undo even the most
efficient DevOps initiatives and have unacceptably high
social and financial costs. It has become so critical that
many use the phrase ‘DevSecOps’ to emphasize how
essential it is to integrate security into the CDP.

The Continuous Delivery Pipeline
The CDP represents the workflows, activities, and
automation needed to guide a new piece of functionality
from ideation to an on-demand release of value to the
end-user. As illustrated in Figure 7-20, the pipeline
consists of four aspects: Continuous Exploration (CE),
Continuous Integration (CI), Continuous Deployment
(CD), and Release on Demand (RoD).

Figure 7-20. The SAFe continuous delivery
pipeline

Each ART builds and maintains, or shares with other
ARTs, a pipeline with the assets and technologies needed
to deliver solution value as independently as possible.
The first three elements of the pipeline (CE, CI, and CD)
work together to support the delivery of small batches of
new functionality, which are then released to meet
market demand.

Continuous Exploration

CE fosters continuing research and alignment on what
should be built. Design thinking continually explores



market and customer needs and defines a vision,
roadmap, and a set of features that meets those needs.
During this period, new ideas are raised, refined, and
prepared as a list of prioritized features in the program
backlog. During CE planning, features are pulled into
implementation, which begins the continuous
integration process.

There are four main CE activities described in SAFe
(Figure 7-21):

Hy pot hesize descr ibes th e pr actices necessar y  to
identify  ideas and th e m easu r em ents needed to
v a lidate th em  w ith  cu stom er s.

Collaborat e and research  descr ibes th e
pr actices r equ ir ed to w or k w ith  cu stom er s and
stakeh older s to r efine th e u nder standing  of
potentia l needs.

A rchit ect  descr ibes th e pr actices necessar y  to
env ision  a  tech nica l appr oach  th at  enables qu ick
im plem entation , deliv er y , and su ppor t  of ongoing
oper ations.

Sy nt hesize descr ibes th e pr actices th at  or ganize
th e ideas in to a  h olist ic v ision , a  r oadm ap, and a
pr ior it ized pr ogr am  backlog, and it  su ppor ts fina l
a lignm ent du r ing  PI planning.

Figure 7-21. Continuous exploration activities

Continuous Integration



CI builds quality into the development process by
continuously integrating the ongoing work of many
Agile teams. All work is version controlled, and new
functionality is developed and integrated into a full
system or solution. It’s then validated in a suitable
staging environment that ranges from cloud-based
software systems to physical devices and device
simulators.

SAFe describes four activities associated with continuous
integration (Figure 7-22):

Dev elop descr ibes th e pr actices necessar y  to
im plem ent stor ies and com m it th e code and
com ponents in to th e tr u nk.

Build descr ibes th e activ it ies needed to cr eate
deploy able binar ies and m er ge th e dev elopm ent
br anch es into th e tr u nk.

Test  end-t o-end descr ibes th e m eth ods necessar y
to v a lidate th e solu tion .

St age descr ibes th e r equ ir ed pr actices to h ost  and
v er ify  th e sy stem  in  a  staging  env ir onm ent befor e
pr odu ction .

Figure 7-22. Continuous integration activities

Continuous Deployment

CD captures the processes associated with moving
solutions through staging into production environments.



As with continuous integration, this varies substantially
based on the kinds of solutions created and their solution
context. Ensuring solutions are ready for customers
requires deployment and monitoring to provide flexibility
in controlling releases, rolling back a version, or
installing incremental updates and patches.

CD consists of four key activities in SAFe (Figure 7-23):

Deploy  to pr odu ction  descr ibes th e pr actices
necessar y  to deploy  a  solu tion  to a  pr odu ction
env ir onm ent.

Verify  th e sy stem  r epr esents th e pr actices needed
to m ake su r e th e ch anges oper ate in  pr odu ction  as
intended befor e th ey  ar e m ade av a ilable to
cu stom er s.

Monit or  for  pr oblem s descr ibes th e pr actices to
m onitor  and r epor t  on  any  issu es th at  m ay  ar ise in
pr odu ction .

Respond and recov er  descr ibes th e activ it ies to
r apidly  r em edy  any  pr oblem s th at  h appened
du r ing  deploy m ent.

Figure 7-23. Continuous deployment activities

Release on Demand

As we described, RoD is the ability to make new
functionality available to customers all at once or



incrementally based on market and business needs. SAFe
describes four RoD practices (Figure 7-24):

Release descr ibes h ow  to deliv er  th e solu tion  to
end u ser s a ll a t  once or  incr em enta lly .

St abilize and operat e descr ibes th e pr ocess
needed to m ake su r e th e sy stem  is w or king  w ell
fr om  a  fu nctional and nonfu nctional per spectiv e.

Measure descr ibes th e pr actices necessar y  to
qu antify  w h eth er  th e new ly  r eleased fu nctionality
pr ov ides th e intended v a lu e.

Learn  descr ibes h ow  to decide w h at sh ou ld be done
w ith  th e in for m ation  gath er ed and pr epar e for  th e
next loop th r ou gh  th e CDP.

Figure 7-24. Four activities of RoD

RoD is critical to business agility, as the decisions of
what to release to whom and when are vital business
drivers. Release management provides governance for
any upcoming scheduled or ad hoc releases. In a
continuous delivery environment, participants closely
monitor the release section of the program Kanban. This
oversight ensures that items are released when needed to
the right customers, that dark launches and canary
releases are well managed, that hypotheses are
evaluated, and that feature toggles are removed after
production verification.

The Program Kanban



The program Kanban facilitates the flow of features
through the CDP. Figure 7-25 illustrates a typical
program Kanban with Work In Process (WIP) limits
governing each state.

Figure 7-25. A typical program Kanban

New ideas begin with continuous exploration and may
originate locally from the ART or an upstream Kanban
system (e.g., solution or portfolio Kanban). Product
Management and System Architects and Engineering
manage this Kanban. The following states describe its
flow:

Funnel .  A ll new  ideas ar e w elcom e h er e. Th ey
m ay  inclu de new  fu nctionality , enh ancem ent of
th e ex isting  sy stem  fu nctions, or  enabler  w or k.

A naly zing.  New  ideas th at  a lign  w ith  th e v ision
and su ppor t  th e str ategic th em es ar e fu r th er
explor ed by  A gile team s w h en  th ey  h av e av a ilable
capacity . A naly sis and r efinem ent inclu de th e
collabor ation  to tu r n  an  idea  into one or  m or e
featu r es w ith  descr iptions, bu siness benefit
h y poth eses, acceptance cr iter ia , and estim ated
stor y  points.



Program  backlog.  Th e h igh est-pr ior ity  featu r es
analy zed and appr ov ed adv ance to th is sta te and
aw ait  im plem entation . Featu r e estim ates and
acceptance cr iter ia  ar e a lso r efined h er e.

Im plem ent ing.  A t  ev er y  PI bou ndar y , th e A RT
pu lls th e top featu r es fr om  th e pr ogr am  backlog
and m ov es th em  into th e im plem enting  sta te.
Th r ou gh  th e PI planning  pr ocess, th ey  get  split
in to stor ies, planned into iter ations, and
su bsequ ently  im plem ented by  team s du r ing  th e PI.

Validat ing on st aging.  Du r ing  each  iter ation ,
featu r es ar e in tegr ated and tested w ith  th e r est  of
th e sy stem  in  a  staging  env ir onm ent. A ppr ov ed
featu r es m ov e to th e ‘r eady ’ par t  of th is sta te,
w h er e th ey  ar e pr ior it ized aga in  u sing  WSJF and
aw ait  deploy m ent.

Deploy ing t o product ion .  Wh en capacity
becom es av a ilable for  deploy m ent activ it ies (or
im m ediately  in  a  fu lly  au tom ated continu ou s
deliv er y  env ir onm ent), th e featu r e is m ov ed to
pr odu ction . In  sy stem s th at  separ ate deploy m ent
fr om  r elease, th ey  ar e placed in  th e ‘r eady ’ par t  of
th is sta te. Th is sta te is WIP lim ited to av oid th e
bu ildu p of featu r es th at  ar e deploy ed bu t not y et
r eleased.

Releasing.  Wh en th er e is su fficient v a lu e, m ar ket
needs, and oppor tu nity , featu r es ar e r eleased to
som e or  a ll th e cu stom er s, w h er e th e benefit
h y poth esis can  th en  be ev a lu ated. A lth ou gh  th e
featu r e m ov es to th e ‘done’ sta te, new  w or k item s
m ay  be cr eated based on  th e lear ning  gath er ed.

The Kanban system described here is a good starting
point for most ARTs. However, it should be customized
to fit the ART’s process, including the definition of WIP
limits and the policies for each process state.

Program Epic Kanban System

ART initiatives that are simply too big to be completed in
a single PI are called program epics. Also, some portfolio
epics may need to be split into program epics to facilitate
incremental implementation. Program epics may affect
financial, human, and other resources that might be
large enough to warrant a Lean business case,
discussion, and financial approval from Lean Portfolio
Management (LPM). Epics whose estimates exceed the



established epic threshold will require review and
approval.

Approving significant initiatives is one of the four critical
Lean budget guardrails (see Chapter 9, Lean Portfolio
Management, for more details).

Program Increment Roadmap
A PI roadmap is used to forecast the flow of work from
the backlog (Figure 7-26). It consists of a series of
planned PIs with identified milestones and releases. Each
element on the roadmap is a feature scheduled to be
completed within a particular PI. The PI roadmap may
also reflect fixed-date and learning milestones occurring
during that period. Releasing functionality can occur at
any time during the PI.



Figure 7-26. An example PI roadmap for an
autonomous delivery vehicle

The roadmap in Figure 7-26 covers three PIs, which is
typically sufficient to communicate a forecast to
stakeholders, including the business and partners.

Market Rhythm and Events Inform the Roadmap

To create the highest value for all stakeholders,
customer-centric organizations leverage market
rhythms and market events to inform the roadmap.
Simply put, the benefits of a solution can vary
significantly based on when it’s released.

A  m arket  rhy t hm  is a  set  of ev ents th at
r epeatedly  occu r  on  a  pr edictable cadence. For
exam ple, r eta iler s r ou tinely  pr epar e for  th e
h oliday  sh opping  season  by  u pgr ading  th eir
sy stem s to ga in  a  com petit iv e edge and to su ppor t
significantly  h igh er  tr ansaction  v olu m es.

A  m arket  ev ent  is a  one-tim e fu tu r e ev ent,
w h ich  h as a  h igh  pr obability  of m ater ia lly
a ffecting  one or  m or e solu tions. Th ey  can  be
exter nal, su ch  as th e lau nch  of gov er nm ent
r egu lations, or  th ey  can  be inter nally  cr eated,
su ch  as a  com pany ’s annu al u ser  confer ence.

SUMMARY

Businesses need to balance their execution focus with a
customer focus to help assure that they are creating the
right solutions, for the right customers, at the right time.
Agile product delivery is grounded in customer centricity,
which puts the customer at the center of every decision.
It uses design thinking to ensure the solution is desirable,
feasible, viable, and sustainable.

Developing on cadence helps manage the variability
inherent in product development. Release on demand
decouples the release and development cadence to ensure
customers can get what they need when they need it.

1 2 . Lu ke Hoh m ann, Beyond Softw are Architecture: Creating and
Sustaining Winning Solutions  (A ddison-Wesley , 2 003 ).

1 2



DevOps and the CDP create the foundation that enables
enterprises to release value, in whole or in part, at any
time to meet customer and market demand.

The result of Agile product delivery is enhanced business
agility with superior outcomes for the enterprise and the
customers it serves.
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Enterprise Solution
Delivery

“I am an Engineer. I serve mankind by
making dreams come true.”

—Anonymous

The enterprise solution delivery competency describes
how to apply Lean-Agile principles and practices to build
and deploy the world’s largest and most sophisticated
systems.

WHY ENTERPRISE SOLUTION
DELIVERY?

Humanity has always dreamed big. Scientists, engineers,
and software developers turn those big dreams into
reality. They bring these innovations to life by defining
and coordinating all the activities to successfully build
and operate large and complex solutions. But these are
large systems and the following challenges make their
development unique:

Th eir  fa ilu r e cr eates u nacceptable socia l and
econom ic consequ ences.

Th ey  r equ ir e innov ation , exper im entation ,
know ledge, and cooper ation  fr om  h u ndr eds or
th ou sands of indiv idu als acr oss m any  disciplines
and or ganizations.

Th ey  r equ ir e specification , design , and
pr ocu r em ent of long  lead-tim e com ponents, m any
of w h ich  ar e pr ov ided by  exter nal su pplier s.



Th ey  ar e su bject  to sign ificant r egu lator y  and
com pliance constr a ints.

Th ey  ar e exceedingly  com plex  to test  and v a lidate.

Moreover, during the decades when these systems are
operational, their purpose and mission evolve. That calls
for new capabilities, technology upgrades, security
patches, and other enhancements. As true ‘living
systems,’ these activities are never really done because
the system itself is never complete.

Due to the complexity and criticality of these large
systems, does Agile development even apply? Or are we
forever stuck with stage-gated models of development,
proxy milestones, and risk that is largely deferred until
the end? Will we always be slow to market?

Fortunately, not. As we have already seen in this book
for software-only systems, advanced Agile and DevOps
practices offer guidance for supporting frequent, and
even continuous, system upgrades through a Continuous
Delivery Pipeline (CDP). We have all learned from those
experiences. Today, a range of innovations allows us to
leverage these and similar practices to provide faster and
more continuous delivery of value of these largest of all
systems, including cyber-physical systems,
programmable hardware, the Internet of Things (IoT),
and additive manufacturing. These innovations are
changing the definition, and even the goal, of becoming
operational. Systems are not simply deployed once and
then merely supported. Instead, they are released early
and updated continuously, allowing their development to
evolve over time.

The enterprise solution delivery competency directly
addresses this challenge by providing guidance on

1 . Cy ber -ph y sica l sy stem s ar e engineer ed sy stem s th at  ar e bu ilt
fr om , and depend u pon, th e seam less in tegr ation  of
com pu tation  and ph y sica l com ponents (sou r ce: National
Science Fou ndation .
h ttps://w w w .nsf.gov /fu nding/pgm _su m m .jsp?
pim s_id=5 03 2 86 ).

1

https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=503286


applying advanced Lean, Agile, and DevOps practices to
define, build, deploy, and advance these systems. Figure
8-1 illustrates the three dimensions of enterprise solution
delivery.

Figure 8-1. The three dimensions of Enterprise
Solution Delivery

Lean sy st em  and solut ion engineering.
A pplies Lean-A gile pr actices to a lign  and
coor dinate a ll th e pr odu ct life-cy cle activ it ies fr om
specification  to decom m ission  for  th e w or ld’s
lar gest  and m ost com plex  sy stem s.

Coordinat ing t rains and suppliers.
Coor dinates and a ligns th e extended, often  com plex
set  of v a lu e str eam s to a  sh ar ed bu siness and
tech nology  m ission . It  u ses a  com m on v ision , and
aligns backlogs, r oadm aps, Pr ogr am  Incr em ents
(PIs), and sy nch r onization  points.

Cont inually  ev olv e liv e sy st em s.  Lar ge
sy stem s m u st be ar ch itected to su ppor t  continu ou s
deploy m ent and r elease on  dem and. Th is a llow s



enter pr ises to qu ickly  lear n , deliv er  v a lu e, and get
to m ar ket befor e th e com petit ion  w ith  less
inv estm ent and better  ou tcom es.

These three dimensions are complementary and help
shape how high-performing Agile teams and teams of
teams enable the entire enterprise to better build and
deploy these systems. Each of these dimensions is
described further in the next sections.

LEAN SYSTEMS AND SOLUTION
ENGINEERING

Lean systems and solution engineering is the first
dimension of the enterprise solution delivery
competency. It applies Lean-Agile practices to align and
coordinate all the activities necessary to specify, build,
deploy, and operate these systems. Practices of this
dimension follow.

Continually Refine Fixed and Variable
Solution Intent
The systems engineering discipline has traditionally
applied the familiar ‘V’ life-cycle model.  This model
describes the critical activities for building large systems
from inception through retirement. Flow-based systems
like the Scaled Agile Framework (SAFe) describe these
same activities, but they occur in smaller batches and
continuously throughout the life cycle, as shown in
Figure 8-2.

2 .
h ttps://w w w .sebokw iki.or g/w iki/Sy stem _Life_Cy cle_Pr ocess_M
odels:_V ee

2
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Figure 8-2. Perform systems engineering
activities continuously

SAFe’s flow-based model (Figure 8-2 right) enables
engineers to continually perform the following types of
activities simultaneously for each increment: explore
innovative ideas, refine features, integrate and deploy
features, and release value on demand.

Solution Intent

Due to the complexity of the systems being built,
solution intent (Figure 8-3), a central knowledge
repository, is used to store, manage, and communicate
what is being built and how it will be built. Solution
intent provides many benefits to the systems engineering
process.

Mainta ins a  single sou r ce of tr u th  r egar ding  th e
intended and actu a l solu tion  beh av ior



Recor ds and com m u nicates r equ ir em ents, designs,
and sy stem  ar ch itectu r e decisions

Facilita tes fu r th er  continu ou s explor ation  and
analy sis activ it ies

A ligns th e cu stom er , A gile team s, and su pplier s to
a  com m on m ission  and pu r pose

Su ppor ts com pliance and contr actu a l obligations

Figure 8-3. Solution intent is a central
knowledge repository

Developers of complex systems must constantly know
two things: what the system currently does now and
what changes are intended for the future. Knowledge of
both the current and future states can be captured in any
form suitable and includes three primary elements:
specifications, designs, and tests. As the future intent is
implemented and evolved, it then gets recorded as the
current system state.

Traceability helps confirm that life- and mission-critical
systems (and others governed by regulation) are built in
exact agreement with intended behavior. It connects all
the solution intent elements and the system components
that realize its full behavior. The solution intent is
created collaboratively and evolves based on learning.



Solution Context

Every solution operates within the context of its
environment (e.g., cloud, factory, home, on-premise
servers, system of systems). Since a system is often
installed and maintained in a different environment than
it was developed, the solution context is needed to
understand the requirements, usage, installation,
operation, and support of a solution. As a result,
understanding the solution context is critical to reducing
risk and achieving fitness for purpose. Aligning the
solution intent with the solution context (Figure 8-4)
requires a customer-centric mindset and collaboration.

Figure 8-4. Solution intent and context inform
each other

For example, customers participate in PI planning and
solution demo events as frequently as possible to assure
alignment. As solutions increase in size and complexity,
the customer frequently integrates them into their
specific solution context. Ideally, these integration cycles
are aligned with the cadence of the train, so solution
increments can be built, integrated, and deployed based
on correct assumptions, allowing frequent validation of
the solution under development.

Create Minimal but Sufficient Documentation



Document-based approaches to managing solution
intent and context do not scale. Indeed, they quickly
become obsolete and inconsistent with one another. The
alternative is a set of related digital models that define,
design, analyze, and document the system under
development. Some models specify system requirements
and design, while others are domain-specific (e.g.,
electrical, mechanical, or some systems property).

Connecting models ensures system completeness and
coverage (Figure 8-5). For example, engineers can see
whether all requirements are implemented by
components and covered by tests. They can identify the
impact of replacing a component, including what
requirements and tests are affected. Together, these
models record and communicate what the system does
and how it does it to a diverse set of key stakeholders.

Figure 8-5. Linking cross-domain models

By using a more flexible approach to managing and
communicating the specifications, solution intent aligns
everyone to a shared direction. Its companion, solution
context, defines the system’s constraints—deployment,
environmental, and operational.



Because solution intent and context for large solutions
flow down into components and subsystems, they offer
teams the implementation flexibility needed to make
local requirements and design decisions. For example,
Figure 8-6 shows that as downstream teams (system,
subsystem, and component) implement decisions, the
knowledge gained from continuous exploration,
integration, and deployment returns feedback upstream
and moves decisions from variable (undecided) to fixed
(decided).

Figure 8-6. Incremental feedback evolves
solution intent from variable to fixed

Apply Multiple Planning Horizons

Building massive, technology-based, innovative systems
has high uncertainty and risk. The traditional way to
reduce risk has been to develop detailed, long-range
plans up front. In practice, however, gaps in
specifications, evolving business needs, and technical
issues can quickly make these plans obsolete. Instead,
Agile teams and trains use backlogs and roadmaps to
offer a more flexible approach for managing and



forecasting work, enabling teams to deliver the most
value each increment.

Effective road mapping efforts require an understanding
of the appropriate time horizon. If the horizon is too
short, the enterprise may jeopardize alignment and the
ability to communicate future features and capabilities.
Too long, and the enterprise is basing assumptions and
commitments on an uncertain future. Multiple planning
horizons provide a balance (Figure 8-7) between short-
and longer-term planning. The outer levels of the
planning horizon are longer-term and describe behavior
that is less defined and less committed, while the inner
levels are nearer term, defining better understood and
more committed solution behavior (Figure 8-7).

Figure 8-7. Multiple planning horizons
facilitate realistic planning

Architect for Scale, Modularity,
Releasability, and Serviceability
Architectural choices determine the effort and cost
required for future changes and are critical economic



decisions. Software development can leverage
frameworks and infrastructure that provides proven
architecture components out of the box. Conversely,
builders of large, cyber-physical systems need to define
their own components, applying intentional architecture
and emergent design. This encourages collaboration
between architects and teams to create a resilient system
that enables teams and trains to independently build,
test, deploy—and even release—parts of large solutions.

Developers and engineers apply set-based design
(Principle #3) to keep requirements and design options
flexible for as long as possible during the development
process. Instead of choosing a single point solution up
front, they identify and simultaneously explore multiple
options, eliminating poorer choices over time. This
enhances flexibility by committing to technical solutions
only after validating assumptions, which produces better
economic results.

With the right architecture, elements of the system may
be released independently. Figure 8-8 illustrates an
autonomous delivery system that was architected to
enable system elements to be released independently.
Here are some examples:

A  softw ar e application  r u nning  in  th e clou d
deploy s continu ou sly  and r eleases fr equ ently .

Em bedded code r u nning  in  a  v eh icle is u pdated
ov er  th e a ir  and deploy ed and r eleased less
fr equ ently .

Har dw ar e u pdates (e.g .,  sensor s, CPUs) often
r equ ir e taking  v eh icles ou t of ser v ice and possible
r ecer tification , so th ey  ar e u pdated less fr equ ently .



Figure 8-8. Architecture impacts the ability to
release system elements independently

Although design choices that enable continuous value
delivery may lead to higher unit costs for more adaptable
hardware and vehicle communications, they can
significantly lower the total cost of ownership and the
product’s lifetime value as they support more frequent
updates and enhance future flexibility.

Continually Address Compliance
Concerns
The failure of a large system can have unacceptable
social and economic consequences. To protect the public
safety, these systems are typically subject to significant
regulatory oversight and compliance requirements.
Quality Management Systems (QMS) help system
builders ensure quality, reduce risk, and define practices
that confirm safety and appropriate solution behavior.

However, most quality management systems were
created based on traditional, sequential development
approaches that often assumed (or mandated) up-front
commitment to specifications and design, detailed work
breakdown structures, and document-centric, phase-
gate milestones (top, Figure 8-9).



Figure 8-9. Move to a Lean QMS

In its place, a Lean QMS (bottom, Figure 8-9) is
implemented to help the system builder meet compliance
goals and make progress more visible. These practices
include the following:

Bu ild th e solu tion  and com pliance incr em enta lly

Or ganize for  v a lu e and com pliance

Bu ild qu ality  and com pliance in  th e da ily  w or k

Continu ou sly  v er ify  and v a lidate th e w or k

Release continu ou sly  v a lidated solu tions on
dem and

These practices assure that compliance occurs
throughout the product development process, instead of
only during inspection at the end, which often causes
significant rework and delays.

COORDINATING TRAINS AND
SUPPLIERS



Coordinating trains and suppliers is the second
dimension of enterprise solution delivery. This dimension
helps manage and align the complex value stream
network required to build these systems to a shared
business and technology mission. It coordinates the
vision, backlogs, and roadmaps with a common set of
PIs and synchronization points. Aspects of this
dimension are described in the following sections.

Build and Integrate Components and
Capabilities with Solution Trains
Solution Trains coordinate multiple ARTs and suppliers
to build complex solutions that require hundreds or even
thousands of people to build (Figure 8-10).

Figure 8-10. Solution Trains align ARTs and
suppliers

As systems scale, alignment becomes more critical. To
plan, demo, learn, and improve together, Solution Trains
align all of their ARTs to a common cadence. They
integrate their solutions at least every PI to validate that
they are building the right thing and verify technical
assumptions.

More frequent integration is possible for teams building
software solutions (see the “Apply Continuish
Integration” section below). ARTs that have longer lead



times for components (e.g., hardware) deliver and demo
incrementally through proxies (e.g., mockups, stubs,
prototypes), which can integrate with the overall
solution and support early validation and learning.

Solution Train Roles

Solution Trains require roles in addition to ART
personnel. These include the following:

Solut ion Train Engineer (STE) is th e ser v ant
leader  and coach  for  th e Solu tion  Tr a in . Th ey
facilita te Solu tion  Tr a in  ev ents and coor dinate
deliv er y  acr oss A RTs and su pplier s in  collabor ation
w ith  Release Tr a in  Engineer s (RTEs).

Solut ion Managem ent  h as r esponsibility  for  th e
v ision , r oadm ap, and backlog  to deliv er  th e ov er a ll
solu tion . Th ey  collabor ate acr oss A RTs w ith
Pr odu ct Managem ent to a lign  th e A RTs’ r oadm aps
and define capabilit ies and split  th em  into featu r es
w ith in  th e A RTs’ backlogs.

Solut ion A rchit ect s and Engineers collabor ate
acr oss A RTs to define th e tech nology  and
ar ch itectu r e w ith  Sy stem  A r ch itects and
Engineer s fr om  each  tr a in .

Also, the following roles play an essential part in the
Solution Train’s success:

Cust om ers a r e th e u lt im ate bu y er s of th e
solu tion , and ar e inv olv ed a t  ev er y  lev el of SA Fe.
Th ey  w or k closely  w ith  Solu tion  Managem ent,
Pr odu ct Manager s, and oth er  key  stakeh older s to
sh ape th e solu tion  intent, th e v ision , and th e
econom ic fr am ew or k in  w h ich  dev elopm ent
occu r s.

Sy st em  t eam s a r e often  for m ed for  th e Solu tion
Tr ain  to addr ess th e integr ation  issu es acr oss A RTs.

Shared serv ices a r e specia lists th at  ar e necessar y
for  th e su ccess of a  solu tion  bu t m ay  not be
dedicated to a  specific tr a in .

Suppliers pr ov ide u niqu e exper tise and sy stem s
com ponents, w h ich  can  r edu ce th e lead t im e and
cost  of solu tion  deliv er y . SA Fe coach es enter pr ises
to em br ace su pplier s as long-ter m  bu siness
par tner s, activ ely  inv olv ing  th em  in  solu tion
deliv er y  and th e adoption  of Lean-A gile m indsets
and pr actices to th eir  m u tu al benefit .



Solution Backlog

The solution backlog is the holding area for upcoming
capabilities and enablers, each of which can span
multiple ARTs and is intended to advance the solution
and build its architectural runway.

A capability is similar to a feature; however, it is a
higher-level solution behavior that typically spans
multiple ARTs. Capabilities are sized and split into
multiple features to facilitate their implementation in a
single PI.

Capabilities exhibit the same characteristics and
practices as features. For example, they:

A r e descr ibed u sing  a  ph r ase and benefit
h y poth esis, and h av e acceptance cr iter ia .

A r e sized to fit  w ith in  a  PI; h ow ev er , th ey  often
take m u ltiple A RTs to im plem ent.

A r e m ade v isible and analy zed u sing  th e solu tion
Kanban.

Hav e associa ted enabler s to descr ibe and br ing
v isibility  to a ll th e tech nica l w or k necessar y  to
su ppor t  efficient dev elopm ent and deliv er y  of
capabilit ies.

A r e defined by  Solu tion  Manager s, w h o u se th e
acceptance cr iter ia  to deter m ine w h eth er  th e
fu nctionality  is fit  for  pu r pose.

A r e pr ior it ized u sing  Weigh ted Sh or test  Job Fir st
(WSJF).

Capabilities may originate in the local context of a
Solution Train or occur as a result of splitting portfolio
epics that may cut across more than one value stream.
Another potential source of capabilities is the solution
context, where some aspect of the environment may
require new solution functionality.

Solution Kanban

The solution Kanban follows the same structure and
process used for the program Kanban. However,
Solution Management and Solution Architects manage



this Kanban, which operates with capabilities instead of
features. Also, where useful, Solution Trains implement
a solution epic Kanban system for solution epics, which
operates similarly to the program epic Kanban.

Solution Train Planning
Solution Train planning provides a way for ARTs and
suppliers to collaboratively build a unified plan for the
next PI. It also fosters team-building across the Solution
Train, which helps create the social network necessary to
achieve high performance. Solution Trains introduce two
additional events (pre- and post-PI planning) to
coordinate their ART’s PI planning as shown in Figure
8-11.

Figure 8-11. Solution Train pre- and post-PI
planning agendas

The pre-PI planning event brings together stakeholders
from all parts of the Solution Train to create a clear



vision and context for the upcoming increments. Inputs
include the current solution roadmap, vision, solution
intent, and the top capabilities from the solution backlog.
Attendees include the following:

Solut ion Train leaders.  Th is inclu des th e
Solu tion  Tr a in  Engineer  (STE), Solu tion
Managem ent, Solu tion  A r ch itects and Engineer s,
solu tion  sy stem  team , and possibly  cu stom er
r epr esentativ es, par ticu lar ly  for  bespoke sy stem s.

Represent at iv es from  A RTs, suppliers.
Ty pica lly , th is inclu des RTEs, Pr odu ct
Managem ent, Sy stem  A r ch itects and Engineer s,
and oth er  key  stakeh older s.

The post-PI planning event summarizes the results of
each ART’s PI plans to ensure alignment for the
upcoming increment. It creates agreement on the
solution PI objectives to be implemented and presented
at the next solution demo.

Pre- and post-PI planning occur as close to the ART
planning events as reasonable. While not always feasible,
it is desirable to have all the ARTs plan at the same time.
This allows for a joint solution-level context and vision
briefing. And it enables a solution-level management
review for any adjustments before the second day of
planning as shown in Figure 8-12.

Figure 8-12. Solution Trains align ART PI
planning



The practical logistics of Solution Train planning may
limit solution stakeholders from participating in each
ART’s planning events. However, it’s critical that key
stakeholders participate in as many of the ART PI
planning events as possible—particularly Solution
Management, the STE, and Solution Architecture and
Engineering. Typically, these solution stakeholders may
attend by circulating among the different ART PI
planning sessions. Suppliers and customers play a critical
role here as well, and they should be represented.

The Solution Train planning events deliver similar
benefits as PI planning for a single ART. Further, the
post-PI planning event assures demand matches
capacity and removes potential excess Work In Process
(WIP). A successful event delivers three essential
artifacts:

A  set  of ‘SMA RT’ Solu tion  Tr a in  PI objectiv es,
w h ich  inclu des any  planned bu t u ncom m itted
goals, and th e bu siness v a lu e set  by  Bu siness
Ow ner s

A  solu tion  planning  boar d (Figu r e 8-1 3 ), w h ich
h igh ligh ts th e capabilit ies and th eir  dependencies,
anticipated deliv er y  dates, and any  oth er  r elev ant
m ilestones

A  com m itm ent based on  th e confidence v ote for
m eeting  th e Solu tion  Tr a in  PI objectiv es



Figure 8-13. Example solution planning board

Apply ‘Continuish Integration’

In the software domain, continuous integration is the
heartbeat of continuous delivery. It verifies changes and
validates assumptions across the entire solution.
Development teams invest in automation and
infrastructure that builds, integrates, and tests every
developer change, providing near-immediate feedback
on errors.

Large, cyber-physical systems are far more difficult to
integrate continuously: long lead-time items may not be
available, integration spans organizational boundaries,
and end-to-end automation is difficult to accomplish.

Instead, ‘continuish integration’ addresses the economic
tradeoffs of frequent integration versus delayed
knowledge and feedback. The goal is constant, partial
integration with at least one full solution integration
during each PI (Figure 8-14).



Figure 8-14. Integrate the entire solution at
least every increment

When full integration is impractical, partial integration
significantly reduces risks. Agile teams and trains
integrate and test in a smaller context and rely on the
system team for more extensive end-to-end tests with
authentic production environments. This allows testing a
partial scenario or use case, or testing with virtual and
emulated environments, test doubles,  mocks, and other
prototypes. These practices reduce the testing time and
costs for teams and trains.

Manage the Supply Chain with Systems of Systems
Thinking

Building large and complex systems requires integrating
solutions across a substantial supply chain. Clearly,
supplier alignment and coordination are critical to
solution delivery. As a result, strategic suppliers

3 . “ A  test  dou ble is a  stand-in  for  a  r ea l object  in  a  test ,  sim ilar  to
h ow  a  stu nt dou ble stands in  for  an  actor  in  a  m ov ie”  (sou r ce:
h ttps://testing.googleblog.com /2 01 3 /07 /testing-on-toilet-
know -y ou r -test-dou bles.h tm l).

3
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participate in SAFe events (PI planning, system demos,
I&A), use backlogs and roadmaps, and adapt to change.
Agile contracts  encourage this behavior. The supplier’s
Product Manager and System Architect or Engineer
continuously align the backlog, roadmap, and
architectural runway with those of the overall solutions.
Similarly, customer and supplier system teams have to
share builds and tests to ensure that integration handoffs
are smooth and free of delays.

Figure 8-15 shows a complex integration example for a
large supply chain. The Product Manager of the Flight
Controls component needs to continually align the
backlog and roadmap to balance the needs of multiple
customers (e.g., Boeing, Airbus, and Bombardier). Any
product changes can ripple across the roadmaps of the
extended supply chain, as this example illustrates.

Figure 8-15. Complex supply chains depend on
system-of-systems thinking

To support multiple customers or customer segments,
suppliers may offer product variants.  The decision to
create a new variant is significant since each must be
individually tested, released, maintained, and supported.
Due to the complexity, it’s easy to create a new customer
variant without having a strategy for coordination and
understanding the entire life-cycle costs. There are two
common patterns for coordinating customers and
suppliers (Figure 8-16).

4 . For  m or e in for m ation  on  A gile contr acts, see
h ttps://w w w .sca ledagilefr am ew or k.com /agile-contr acts/.

4
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Clone-and-own m odel .  Th is is a  com m on r eu se
pr actice th at  cr eates a  pr odu ct v ar iant for  each
new  cu stom er  based on  assets fr om  ex isting
pr odu cts. New  v ar iants ar e copied and adapted
fr om  ex isting  pr odu cts. Th is appr oach  lim its
econom ies of sca le since enh ancem ents and defect
fixes in  one v ar iant do not au tom atica lly
pr opagate to th e oth er s and m u st be m anu ally
r epeated. Ov er  th e long  ter m , th is often  r esu lts in
ov er a ll h igh er  costs and low er  qu ality .

Product  line (or plat form ) m odel .  In  th is
m odel, a ll dev eloper s w or k on  a  com m on
ar ch itectu r e th at  cr eates a  gr ou p of r ela ted
pr odu ct v ar iants, w h ich  can  be adapted for
indiv idu al cu stom er s or  cu stom er  segm ents. Th is
appr oach  necessita tes a  sh ar ed v ision  and r oadm ap
th at satisfies th e needs of m u ltiple cu stom er s. Th e
su pplier  continu ally  a ligns backlogs w ith  th eir
cu stom er s and deliv er s new  v er sions
incr em enta lly . Wh ile th is appr oach  m ay  str u ggle
to ba lance th e needs of a ll cu stom er s, it  pr ov ides
oppor tu nities for  qu ality  and tech nology
inv estm ent th at  ty pica lly  do not ex ist  in  clone-
and-ow n.

Figure 8-16. Patterns for coordinating
dependent supply chains

5 . A  pr odu ct v ar iant is a  v er sion  of a  pr odu ct th at  h as differ ent
featu r es or  th at  oper ates in  a  differ ent solu tion  context.



‘Internal open source’ is a growing supplier collaboration
practice where changes made to a customer variant are
pulled back into the main product. This practice reduces
delays to make changes while balancing support for
multiple customers. The supplier is responsible for
overall product quality and ensuring appropriate
governance practices are followed, including who can
make and contribute changes.

CONTINUALLY EVOLVE LIVE SYSTEMS

Continually evolve live systems is the third dimension of
enterprise solution delivery. This dimension ensures that
systems are able to continuously deliver current value
and can be evolved to deliver future value. Aspects of this
dimension follow.

Build a Continuous Delivery Pipeline
Traditional large system development focuses on
building the system right the first time and minimizing
changes once the system is operational. After all,
innovations and enhancements require a significant
system upgrade effort. However, today’s system must
always evolve.

Figure 8-17 shows a typical CDP where every small
developer change automatically runs a build process to
create packages that are deployable and tested, giving
feedback to developers within a few minutes. Packages
that pass these tests then undergo more comprehensive
automated acceptance testing. Once these packages pass
all the automated tests, they become available for self-
service deployment to other environments that support
exploratory testing, usability testing, and ultimately
release.



Figure 8-17. Software and hardware
technologies enable the continuous delivery

pipeline

Many technologies enable the pipeline. Although the
software technologies are well-known and becoming
standard, the cyber-physical community is just
beginning to implement emerging hardware
technologies that assist the CDP.

Significant cyber-physical systems must also use CDPs to
support continuous releases of new functionality. This
requires investing in automation and infrastructure that
can build, test, integrate, and validate small developer
changes on an end-to-end staging environment or a
close proxy. It also requires an architecture that can
leverage technologies such as over-the-air updates and
programmable hardware to enable faster deployment
and release in the operational environment.

Development of the system and the CDP should start
and evolve together. The following additional practices



support the creation and use of the CDP:

Sy stem  engineer ing  activ it ies for  analy sis and
design  ar e per for m ed in  sm all batch es to flow
th r ou gh  th e pipeline qu ickly .

Planning  inclu des bu ilding  th e pipeline as w ell as
th e sy stem .

‘Continu ish ’ in tegr ation  cr eates th e au tom ation
and env ir onm ents th at  can  flow  ch anges th r ou gh
th e pipeline.

Evolve Deployed Systems
Investment in the CDP changes the economics for going
live. A fast, cost-effective pipeline means a minimum
viable system can often be released early and evolve.
This delivers feedback and insights much earlier with less
investment, possibly generating revenue sooner.
Updating live systems is not new. For example, satellites
have been launched before the software was fully ready.
For businesses, the goal is to deploy the solution, quickly
gain feedback and insights, deliver value, and reach the
market before the competition.

Systems should be architected to support continuous
deployment and release on demand. To create
components more quickly and economically, hardware
modeling languages, additive manufacturing, and
robotic assembly can enable ‘hardware as code.’ Certain
design decisions simplify system evolution, such as
programmable versus application-specific integrated
circuits, non-permanent fasteners, and allocation of
system functions to upgradeable components.

Engineers are also exploring ways to adopt well-known
software DevOps practices. For example, the blue-green
deployment technique reduces downtime and risk by
running two identical production environments—one for
staging and one for live operations. This approach is
being used on large systems like Navy ships, where the
cost of redundant hardware is offset by releasing new
capabilities into the operational system years earlier.



APPLYING LARGE SOLUTION SAFE
ELEMENTS TO OTHER
CONFIGURATIONS

The SAFe large solution level introduces a number of
new concepts. These same concepts may be applied to
other SAFe configurations. For example, a single ART
developing a medical device will likely have one or more
suppliers and use solution intent to manage compliance.
Similarly, a Solution Train building a LIDAR system for
autonomous vehicles will likely need to apply DevOps
(Figure 8-18).



Figure 8-18. Applying SAFe elements to other
configurations

SUMMARY

For a long time now, Agile has shown the benefits of
delivering early and updated often to generate frequent
feedback and develop solutions that delight customers.
To stay competitive, organizations need to apply the
same approach to larger and more complex systems,
which often includes both cyber-physical and software
components. Enterprise solution delivery builds on the
advances that have been made in Lean systems
engineering and the technologies that have emerged to
provide a more flexible approach to the development,
deployment, and operation of such systems.

Alignment and coordination of ARTs and suppliers is
maintained by continually refining solution intent,
aligning everyone to a shared direction, alongside
roadmaps that cover multiple planning horizons.
‘Continuish integration’ balances the economic tradeoffs
between frequent systems integration and delaying
feedback.

Enterprise solution delivery also describes the necessary
adaptations to create a CDP in a cyber-physical
environment by leveraging simulation and
virtualization. This competency also provides strategies
for maintaining and updating these true ‘living systems’
to continually extend their life and thereby deliver higher
value to end-users.
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Lean Portfolio
Management

“Most strategy dialogues end up with
executives talking at cross-purposes
because nobody knows exactly what is
meant by vision and strategy, and no two
people ever quite agree on which topics
belong where. We just don’t have a good
business discipline for converging on issues
this abstract.”

—Geoffrey Moore, Escape Velocity

The Lean Portfolio Management (LPM) competency
aligns strategy and execution by applying Lean and
systems thinking approaches to strategy and investment
funding, Agile portfolio operations, and governance.

WHY LEAN PORTFOLIO
MANAGEMENT?

As Moore’s quote reminds us, the supposedly simple act
of defining and communicating an aligned strategy for
the enterprise is not so simple after all. And yet nothing
could be more critical to improving overall business
outcomes.

Strategy is typically the responsibility of those executives
who are ultimately accountable for business outcomes.
In most organizations, a portfolio management function
is used to organize the development of products and



solutions to fulfill the strategy and shepherd them to
market.

However, traditional approaches to portfolio
management were not designed for a global economy or
today’s rapid pace of digital disruption. Businesses must
work with more uncertainty while delivering innovative
solutions faster. As a result, portfolio management
approaches must quickly evolve to the Lean-Agile way of
working (Figure 9-1).

Figure 9-1. Evolving traditional portfolio
mindsets and practices to a Lean-Agile

approach

Figure 9-2 illustrates the three dimensions of the Lean
Portfolio Management competency, followed by a brief
description of each.



Figure 9-2. The three dimensions of Lean
Portfolio Management

St rat egy  and inv est m ent  funding ensu r es th at
th e entir e por tfolio is a ligned and fu nded to cr eate
and m ainta in  th e solu tions needed to m eet
bu siness tar gets.

A gile port folio operat ions coor dinate and
su ppor t  decentr a lized pr ogr am  execu tion  and
foster  oper ational excellence.

Lean gov ernance ov er sees and m anages
spending, au dit  and com pliance, for ecasting
expenses, and m easu r em ent.

However, before we describe these dimensions in greater
detail, it’s important to understand that each Scaled Agile
Framework (SAFe) portfolio exists within the broader



context of an enterprise, the source of the business
strategy that it must address.

PORTFOLIOS EXIST WITHIN THE
CONTEXT OF THE ENTERPRISE

A SAFe portfolio contains a set of development value
streams for a specific part of the enterprise. Each
development value stream delivers one or more solutions
that help the enterprise meet its business mission. These
can be products or solutions for customers or internal
operational value streams. The enterprise funds
portfolios and therefore has the highest level of
governance authority.

Companies often organize the technology department to
develop solutions that support various lines of business,
internal departments, customer segments, or other
business capabilities. Large enterprises will need several
portfolios, each having a budget and a set of strategic
themes for its part of the business strategy (Figure 9-3).

Figure 9-3. Large enterprises or government
agencies may have several SAFe portfolios

PORTFOLIO ROLES AND
RESPONSIBILITIES



The people in the LPM function have various titles and
roles. Their responsibilities are held by business
managers and executives who understand the
enterprise’s financial, technical, and business contexts
and are ultimately accountable for the business
outcomes.

The LPM roles include the following:

Ent erprise Execut iv es.  Th ese senior -lev el
leader s h av e financia l,  m anagem ent, and
com pliance r esponsibilit ies for  a ll or  par t  of an
enter pr ise.

Business Owners.  Stakeh older s w h o h av e th e
pr im ar y  bu siness and tech nica l r esponsibility  for
gov er nance, com pliance, and Retu r n  On
Inv estm ent (ROI).

Ent erprise A rchit ect .  Th ey  w or k acr oss v a lu e
str eam s and A gile Release Tr a ins (A RTs) to h elp
pr ov ide th e str ategic tech nica l dir ection  th at  can
optim ize por tfolio ou tcom es.

Epic Owners.  Th ey  ar e r esponsible for
coor dinating  por tfolio epics th r ou gh  th e Kanban
sy stem .

A gile Program  Managem ent  Office (A PMO).
Th ey  ar e r esponsible for  su ppor ting  decentr a lized,
efficient pr ogr am  execu tion  and for  su ppor ting
standar d Lean  m etr ics, sh ar ed best  pr actices, and
com m u nication  of know ledge.

Lean-A gile Cent er of Excellence (LA CE).  Th e
LA CE is a  sm all team  of people dedicated to
im plem enting  th e SA Fe Lean-A gile w ay  of
w or king.

The next three sections describe how these roles and
responsibilities collaborate to realize the three
dimensions of LPM.

STRATEGY AND INVESTMENT
FUNDING

Strategy and investment funding is the first dimension
of LPM. It ensures that the entire portfolio is aligned to
enterprise strategy and funds the right investments.



Each portfolio is responsible for achieving part of the
enterprise strategy. Therefore, LPM needs to understand
the portfolio’s current state and have a plan to evolve it
to the desired future state in accordance with that
strategy.

This is achieved by a collaboration amongst enterprise
executives, Business Owners, Enterprise Architects, and
other portfolio stakeholders, as illustrated in Figure 9-4.
This collaboration fulfills four important responsibilities,
each of which is described next.

Figure 9-4. The strategy and investment
funding collaboration and responsibilities

Connect the Portfolio to the Enterprise
Strategy
“The way to get strategy executed is not by telling people
what to do. It’s by sharing the strategy in a way that
everyone can understand and buy into it and see how
their jobs relate to it. Then by putting the people
processes in place to enable and encourage strategy
execution.”

1 . Str ategy  Execu tion: Leader sh ip to A lign  You r  People to th e
Str ategy , h ttps://m illian .n l/ar tikelen/str ategy -execu tion-
leader sh ip-to-a lign-y ou r -people-to-th e-str ategy

1
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LPM accomplishes this communication primarily
through strategic themes. The themes are a small set of
business objectives that connect a portfolio to the
enterprise strategy and guide the portfolio to the desired
future state. Strategic themes influence the portfolio
strategy and provide a business context for decision-
making. They help drive innovation and competitive
differentiation through a compelling portfolio of
solutions.

Figure 9-5 illustrates that the portfolio is connected to
the enterprise strategy by strategic themes and the
portfolio budget. It provides feedback to the enterprise
through the portfolio context.

Figure 9-5. Strategy development is a
bidirectional process between the enterprise

and each solution portfolio



The portfolio context may include the following:

Key  Perform ance Indicat ors (KPIs).  KPIs consist
of qu antita tiv e and financia l m easu r es, su ch  as
pr ofitability , fitness for  u se, m ar ket  sh ar e, ROI,
cu stom er  net  pr om oter  scor e, and innov ation
accou nting  m easu r es.

Qualit at iv e dat a .  Th is data  m ay  inclu de a  SWOT
analy sis and, m ost im por tantly , th e solu tion ,
m ar ket, and bu siness know ledge of th e por tfolio
stakeh older s.

Lean budget  guardrails.  Lean  bu dget gu ar dr a ils
descr ibe th e policies and pr actices for  bu dgeting,
spending, and gov er nance for  a  specific por tfolio.

Defining Strategic Themes

Strategic themes are elaborated by using a simple phrase
or by using the Objectives and Key Results (OKRs)
format (Figure 9-6). The following are a few examples of
strategic themes described with a simple phrase:

A ppeal to a  y ou nger  dem ogr aph ic (cloth ing
r eta iler )

Clou d and m obile-fir st  (a  financia l institu tion)

Im plem ent pr odu ct su ppor t  for  tr ading  for eign
secu r it ies (a  secu r it ies com pany )

Im plem ent single sign-on  acr oss applications
(independent softw ar e v endor )

2 . Innov ation  accou nting  is a  w ay  of ev a lu ating  pr ogr ess w h en
all th e m etr ics ty pica lly  u sed in  an  establish ed com pany
(r ev enu e, cu stom er s, ROI, m ar ket sh ar e) ar e effectiv ely  zer o
(sou r ce: h ttps://w w w .ideou .com /blogs/inspir ation/innov ation-
accou nting-w h at-it-is-and-h ow -to-get-star ted).

2

https://www.ideou.com/blogs/inspiration/innovation-accounting-what-it-is-and-how-to-get-started


Figure 9-6. Example of a strategic theme in
OKR format

Figure 9-6 illustrates an example of a strategic theme
described in OKR format. OKRs provide a simple
approach to create alignment and engagement around
measurable and ambitious goals.  They are frequently
set, tracked, and re-evaluated each PI or so. “OKRs help
ensure everyone is going in the same direction, with
clear priorities, in a constant rhythm.”

Influence of Strategic Themes

Strategic themes identify what needs to be new and
different from the current state. As such, these themes
heavily influence many aspects of SAFe, such as the
following:

Port folio v ision .  Str ategic th em es m ay  a ffect
elem ents of th e por tfolio v ision  m ainta ined in  th e
por tfolio canv as (e.g .,  solu tions, cu stom er
segm ents).

3 . Felipe Castr o, The Beginner’s  Guide to OKRs ,
h ttps://felipecastr o.com /en/okr /w h at-is-okr /

4 . Ibid.

3

4

https://felipecastro.com/en/okr/what-is-okr/


Value st ream  budget s and guardrails.
Str ategic th em es in flu ence v a lu e str eam  bu dgets,
w h ich  pr ov ide th e fu nding, r esou r ces, and people
necessar y  to accom plish  th e por tfolio v ision .

Port folio Kanban and backlog.  Str ategic
th em es act  as decision-m aking  filter s in  th e
por tfolio Kanban  sy stem , in flu encing  th e content
of th e por tfolio backlog  and appr ov al of epics.

A RT and Solut ion Train v ision and roadm ap.
Str ategic th em es in flu ence th e A RT and Solu tion
Tr ain  v ision  and r oadm ap.

Maintain the Portfolio Vision and
Roadmap
Maintaining the portfolio vision is the second
responsibility of the strategy and investment funding
collaboration. It describes how the development value
streams will coordinate to achieve the portfolio’s
objectives and the broader enterprise goals. The vision
offers a longer-term view for decision-making, helping
Agile teams and trains make more informed choices
about which features to implement now and in the
future. In the book Switch,  authors Dan and Chip
Heath liken this future vision to a ‘destination postcard’
(Figure 9-7).

5 . Ch ip Heath  and Dan Heath , Sw itch: How  to Change Things
When Change Is  Hard (Br oadw ay  Books, 2 01 0)

5



Figure 9-7. The portfolio vision is a ‘postcard
from the future’

Business Owners or senior leaders typically present the
vision and business context during the Program
Increment (PI) planning event. The vision helps leaders
inspire and align the teams, increase engagement, and
foster creativity to achieve the best results.

Portfolio Canvas

The portfolio canvas (Figure 9-8) describes how a
portfolio’s value streams create and deliver value. It’s an
essential tool for developing and maintaining the
portfolio vision in alignment with the enterprise. It
contains the following information:

Th e v a lu e pr oposit ions, th e solu tions th ey  deliv er ,
and th e cu stom er s th ey  ser v e



Th e bu dgets and r ev enu e a llocated to each  v a lu e
str eam

Th e par tner s, activ it ies, and r esou r ces needed to
ach iev e th e por tfolio v ision

Figure 9-8. Portfolio canvas

It also describes the cost structure and how revenue or
value is attained.

Capturing the Current State of the Portfolio

The current state canvas represents the as-is state for the
portfolio, enabling alignment of the organization on its



current structure, purpose, and status. It reflects the
portfolio’s current state on one page, providing a
powerful visual baseline that can then be used to identify
the future state.

Envision the Future State of the Portfolio

The next step is to envision the future state. The
difference between the current and future state
represents the portfolio vision, which guides the work
that the value streams must accomplish.

Understanding Opportunities and Threats

There are many tools and techniques to help understand
the opportunities for the future state. Some of these
techniques include the SWOT analysis and TOWS
strategic options matrix, which can help identify
opportunities and a plan for the future (Figure 9-9).

Figure 9-9. SWOT analysis and TOWS strategic
options matrix

The SWOT analysis identifies the Strengths, Weaknesses,
Opportunities, and Threats related to the current
business situation. Future opportunities are identified by
answering the four questions in TOWS analysis using



the information from the SWOT. The main difference
between the SWOT and TOWS analysis is the outcomes
that they create. A SWOT analysis is a great way to
uncover the current situation of your value stream,
product, or a portfolio. The TOWS analysis identifies
strategic options to create a better future state.

Evaluating Alternatives to Determine a Future State

The portfolio’s strategic themes and SWOT and TOWS
analysis are critical inputs to exploring possibilities for
the future state. LPM uses the current state portfolio
canvas as a starting point to explore the different ways in
which the portfolio could evolve in alignment with the
strategic themes. An easy way to start is by selecting a
specific block in the portfolio canvas, identifying a
potential change or opportunity, and then exploring how
it impacts the other parts of the canvas (Figure 9-10).



Figure 9-10. Process for envisioning the future
state and identifying epics

Figure 9-10 also illustrates that divergent thinking is
used to explore several different scenarios, while
convergent thinking is applied to gain agreement and
make decisions. The future state might be a blend of
ideas from several different canvases, and some of the
changes will require implementing new epics to achieve
the desired business outcomes.

Defining Epics

Epics represent the most significant investments in a
portfolio, which help evolve it to the desired future state.
They are typically cross-cutting, spanning value streams
and ARTs, and they usually take several PIs to
implement. There are two types of portfolio epics:
business epics deliver customer or end-user value, while
enabler epics evolve the architectural runway to support
upcoming business epics.

Epics are initially written as a simple phrase and then
elaborated with an epic hypothesis statement to define
and communicate critical information. Each is
supported by a Lean business case, which supports the
epic’s technical and financial analysis. Figure 9-11 shows
the templates for the epic hypothesis statement and Lean
business case and how information flows between them.



Figure 9-11. Epic hypothesis and Lean business
case

SAFe Lean Startup Cycle

Traditionally, when new initiatives were defined to
address marketplace challenges and opportunities, it was
an all or nothing affair. These initiatives were described
in deep business cases, with prospective and highly
speculative ROI, and they were either funded in whole
or not, based upon that business case. However, this
creates funding commitments which can generally not
be applied incrementally. This, in turn, tends to drive
waterfall thinking and implementation for these, the
most significant investments a company can make. So
no matter how Agile the teams are, the net effect at the
portfolio is still a big-bang, all-or-nothing investment
approach.



Instead, the ‘build-measure-learn’ Lean startup cycle
(Figure 9-12) offers a far more incremental approach
that better supports innovation and management of
financial and business risk. The steps in this cycle are as
follows:

Figure 9-12. Epics in the Lean startup cycle

Hy pot hesize.  Th e Lean  bu siness case identifies th e
bu siness ou tcom es h y poth esis th at  descr ibes th e
assu m ptions and potentia l m easu r es th at  can
assess w h eth er  an  epic w ill deliv er  th e appr opr iate
lev el of v a lu e.

Build an MVP.  Th e next  step is to im plem ent a
Minim u m  V iable Pr odu ct (MV P)  to test  th e epic’s
h y poth esis. In  SA Fe, th is tr ansla tes to th e
m inim u m  featu r e set  r equ ir ed to deliv er  th e MV P.

Ev aluat e t he MVP.  Once im plem ented, th e MV P
is ev a lu ated aga inst  its h y poth esis. Team s apply
innov ation  accou nting  to pr ov ide fast  feedback
u sing  leading  indicator s.

6 . Er ic Ries, au th or  of The Lean Startup,  defines an  MV P as th at
v er sion  of a  new  pr odu ct th at  a llow s a  team  to collect  th e
m axim u m  am ou nt of v a lidated lear ning  abou t cu stom er s w ith
th e least  effor t .

6
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Piv ot , persev ere, or st op.  With  th e objectiv e
ev idence in  h and, team s and stakeh older s can
decide to do one of th e follow ing:

– Piv ot .  Stop w or king  on  th e epic bu t cr eate a
new  epic h y poth esis for  r ev iew  and appr ov al.

– Persev ere.  Continu e w or king  on  th e epic
u ntil its featu r es cannot com pete w ith  oth er s
based on  th e Weigh ted Sh or test  Job Fir st
(WSJF) pr ior it ization  m odel.

– St op.  Discontinu e any  additional w or k on
th e epic.

Portfolio Roadmap

The best way to predict the future state of the portfolio is
to create it through a purposeful and flexible roadmap
(Figure 9-13). Since some solutions may take years to
develop, the portfolio roadmap offers a comprehensive
summary to view and manage forecasted investments
over a longer time frame.

Figure 9-13. The portfolio roadmap
communicates the longer-term picture

Because the portfolio roadmap may span several years, it
requires estimating longer-term initiatives using Agile
methods. It’s critical to recognize that the roadmap
represents uncommitted forecasts. While long-term
predictability is indeed a worthy goal, Lean-Agile leaders



know that every long-term commitment decreases the
organization’s agility. After all, you can’t adapt to
change if the organization is forced to follow an earlier
plan.

The road to a better future state must be grounded in an
architectural runway that enables the portfolio’s
technology to evolve. As a result, enterprise architecture
is a critical component of strategy and investment
funding. Enterprise Architects translate the business
vision and strategy into effective technology plans and
represent their initiatives on the portfolio roadmap as
enabler epics. Enterprise Architects also promote
adaptive design and engineering practices and facilitate
the reuse of hardware and software components and
proven design patterns across a portfolio.

Establish Lean Budgets and Guardrails
Establishing Lean budgets is the third responsibility of
the strategy and investment funding collaboration. It
defines a set of funding and governance practices that
increase development throughput while maintaining
financial and fitness-for-use governance. This funding
model reduces friction, delays, and overhead related to
traditional project-based funding and cost accounting.

Lean Budgets

Lean budgets provide funding for value streams that
align with the business strategy and current strategic
themes. As described in the next section, ‘guardrails’
provide Lean governance for budgets (Figure 9-14).



Figure 9-14. Each value stream has an
operating budget for people and other

resources

Funding value streams instead of projects allows the
portfolio to plan, invest, and manage capacity based on a
product delivery approach. This approach focuses the
enterprise on delivering business results faster, validating
benefits earlier, and creating a long-lived value stream
network with stable Agile teams. Moreover, this funding
approach eliminates the overhead of traditional project-
based funding and cost-accounting with a process that is
far more responsive to market needs and yet still
provides fiscal responsibility.

Lean Budget Guardrails

Lean budget guardrails describe the policies and practices
for budgeting, spending, and governance for a portfolio.

Figure 9-15 illustrates the four Lean budget guardrails.

Figure 9-15. The four Lean budget guardrails

1. Guiding inv est m ent s by  t he horizon .  Th is ensu r es
por tfolio inv estm ents in  solu tions ar e a ligned w ith  th e r igh t
a llocations in  SA Fe’s fou r  inv estm ent h or izons—ev alu ating,
em er ging, inv esting  and extr acting, and r etir ing.



2. A pply ing capacit y  allocat ion t o opt im ize v alue and
solut ion int egrit y .  Th is h elps v a lu e str eam s deter m ine
h ow  m u ch  of th e tota l capacity  sh ou ld be a llocated for  each
ty pe of activ ity  (e.g .,  epics, featu r es, enabler s, tech  debt,
and m aintenance).

3. A pprov ing significant  init iat iv es.  Epics abov e a
pr edefined th r esh old m u st be appr ov ed by  LPM to pr ov ide
appr opr iate financia l ov er sigh t. Exam ple th r esh olds inclu de
for ecasted cost, for ecasted nu m ber  of PIs to im plem ent an
epic, str a tegic im por tance, or  any  com bination  of th ese
factor s.

4. Cont inuous Business Owner engagem ent .  Bu siness
Ow ner s ar e u niqu ely  qu alified to ensu r e th at  th e fu nding
allocated to v a lu e str eam s is going  tow ar d th e r igh t th ings.
Th er efor e, th eir  continu ed engagem ent in  por tfolio
m anagem ent ser v es as a  cr it ica l gu ar dr a il th at  ensu r es th at
th e pr ior it ies of th e A RTs and Solu tion  Tr a ins ar e in
a lignm ent w ith  LPM, cu stom er s, and Pr odu ct Managem ent.

Establish Portfolio Flow
Establishing portfolio flow is the fourth and final
responsibility of strategy and investment funding. It
facilitates the review, analysis, and approval of epics
through the portfolio Kanban system.

The portfolio Kanban system visualizes and limits Work
In Process (WIP), prevents long development queues,
and assures that portfolio demand matches
implementation capacity. The example in Figure 9-16
illustrates the steps and collaborations needed to move
an epic from the intake funnel to done.



Figure 9-16. Portfolio Kanban system

Funnel .  Th is sta te captu r es a ll new  big  ideas.
Epics th at  m eet specific decision  cr iter ia  ar e th en
m ov ed to th e next  sta te, ‘r ev iew ing,’ as WIP lim its
per m it.

Rev iewing.  Epics in  r ev iew ing ar e descr ibed w ith
an  epic h y poth esis sta tem ent and ar e pr ior it ized
u sing  th e WSJF m odel. Th e ones w ith  th e h igh est
scor e ar e pu lled into th e next  sta te, ‘ana ly zing,’ as
WIP lim its per m it.

A naly zing.  Epics in  th is sta te deser v e m or e
r igor ou s analy sis and fu r th er  inv estm ent.
A lter nativ es for  solu tion  design  and
im plem entation  ar e explor ed. A  Lean  bu siness case
is dev eloped, and options for  in ter nal dev elopm ent
and ou tsou r cing  ar e a lso consider ed. A  Minim u m



V iable Pr odu ct (MV P) is defined. A ppr ov ed epics
m ov e to th e ‘por tfolio backlog ’ sta te.

Port folio backlog.  Th is sta te m ainta ins epics th at
h av e been  appr ov ed by  LPM. Th ey  ar e r ev iew ed
and per iodica lly  pr ior it ized u sing  WSJF. Wh en
su fficient capacity  fr om  one or  m or e A RTs is
av a ilable, th e h igh est  pr ior ity  item  adv ances to
‘im plem enting.’

Im plem ent ing.  A s capacity  becom es av a ilable,
A RTs pu ll epics in to th e pr ogr am  Kanban, w h er e
th ey  ar e split  in to featu r es for  im plem entation .
Wh ile r esponsibility  for  im plem entation  lies w ith
dev elopm ent team s, Epic Ow ner s r em ain  av a ilable
as necessar y .

Done.  A n  epic is done eith er  w h en  th e bu siness
ou tcom e h y poth esis is pr ov en  fa lse or  w h en  it ’s
pr ov en  tr u e bu t no fu r th er  por tfolio gov er nance is
r equ ir ed. In  th e la tter  case, v ar iou s A RTs m ay
continu e featu r e dev elopm ent for  th e epic; and th e
Epic Ow ner  m ay  h av e ongoing  r esponsibilit ies for
stew ar dsh ip and follow -u p. Leading  indicator s,
v a lu e str eam  KPIs, and gu ar dr a ils keep LPM
infor m ed of pr ogr ess.

As learning occurs, the Kanban will likely evolve by
adjusting WIP limits, splitting or combining states, or
including classes of service (for example, an ‘expedite’
lane) to optimize the flow of epics.

AGILE PORTFOLIO OPERATIONS

The second dimension of LPM is Agile portfolio
operations. This collaboration is responsible for
coordinating and supporting decentralized program
execution, and fostering operational excellence, while
applying systems thinking to ensure that ARTs and
Solution Trains are aligned and operate well in the
broader portfolio context.

The Agile portfolio operations collaboration has three
primary responsibilities (Figure 9-17):



Figure 9-17. Agile portfolio operations
collaboration and responsibilities

Coordinate Value Streams
Although many value streams operate independently,
cooperation among a set of solutions can provide some
portfolio-level capabilities and benefits that competitors
can’t match. Lean-Agile leaders understand the
challenges and opportunities of their value streams and
strive to make them as independent as possible while
connecting them to the enterprise’s larger purpose.

Support Program Execution
Program execution support defines how to develop,
harvest, and apply successful execution patterns and
reporting across the portfolio.

Many enterprises have discovered that centralized
decision-making and traditional mindsets can
undermine the move to Lean-Agile practices. As a result,
some enterprises have abandoned the traditional
Program Management Office (PMO) approach,
distributing all the responsibilities to ARTs and Solution
Trains.

However, we’ve also observed a pattern where
organizations evolve the traditional PMO to become an



APMO (or Value Management Office [VMO] in some
enterprises). After all, the people in the PMO have
specialized skills, knowledge, and relationships with
managers, executives, and other key stakeholders. They
know how to get things done, and they can often help
lead the change to the new way of working.

The APMO, operating as a group within the LPM
function, can help cultivate and apply successful
program execution patterns across the portfolio. The
APMO also establishes objective metrics and reporting
regarding business agility. It may also sponsor and
support Communities of Practice for RTEs and Solution
Train Engineers, as well as Scrum Masters. These role-
based CoPs provide a forum for sharing effective Agile
program execution practices and other institutional
knowledge.

Foster Operational Excellence
Operational excellence focuses on continually improving
efficiency, practices, and results to optimize business
performance. LPM has a lead role in achieving
operational excellence, helping the organization improve
its ability to achieve business goals predictably. The
LACE, which may be a standalone group or part of the
APMO, is often responsible for leading operational
excellence. In either case, the LACE becomes a
continuous source of energy to power the enterprise
through the necessary organizational changes.

In the course of a Lean-Agile transformation, the APMO
often takes on additional responsibilities. In this
expanded role, they may do the following:

Lead th e m ov e to objectiv e m ilestones and Lean-
A gile bu dgeting

Establish  and m ainta in  th e sy stem s and r epor ting
capabilit ies

Foster  m or e A gile contr acts and leaner  su pplier
r ela tionsh ips and cu stom er  par tner sh ips



Establish  KPIs for  financia l gov er nance

A dv ise as a  com m u nication  lia ison  r egar ding  th e
str ategy  to ensu r e sm ooth  deploy m ent and
oper ation  of v a lu e str eam  inv estm ents

The APMO also supports management and people
operations (Human Resources) in Agile hiring and staff
development.

LEAN GOVERNANCE

Lean governance is the third dimension of LPM. This
function manages spending, audit and compliance,
forecasting expenses, and measurement. The Lean
governance collaboration and responsibilities require the
active engagement of the APMO and LACE, Business
Owners, and Enterprise Architects (Figure 9-18).

Figure 9-18. Lean governance collaboration
and responsibilities

Forecast and Budget Dynamically
As described earlier, SAFe provides a Lean approach to
budgeting—a lightweight, more flexible, Agile process
that replaces traditional fixed, long-range budget cycles,
financial commitments, and expectations. This new
approach to planning and budgeting includes



Agile estimating and forecasting. It also adjusts value
stream budgets over time using participatory budgeting.
Each of these practices is described next.

Agile Estimating and Forecasting

LPM needs to understand the actual and forecasted costs
of epics while maintaining a high-level view of when the
potential new value can be delivered (see the portfolio
roadmap described earlier).

Since epics often have lots of uncertainty, the best
practice for Agile estimation is to decompose them into
smaller pieces of functionality—such as business and
enabler features. These items are then estimated in story
points and totaled to forecast the epic’s size and cost.

Agile forecasting is a way to estimate the delivery of
large initiatives rapidly. It requires understanding these
three data points:

A n epic’s for ecasted size in  stor y  points

Th e h istor ica l v elocity  of th e A RTs

Th e per centage of capacity  th at  each  A RT can
potentia lly  dedicate to w or king  on  an  epic for  th e
next sev er a l PIs

With these three data points, teams can formulate
multiple ‘what if’ scenarios to forecast when each epic
can be delivered.

Capital Expenses and Operating Expenses

Some enterprises capitalize a percentage of the labor
involved in creating software for sale or internal use.
Software capitalization practices are historically based on
waterfall development, in which up-front requirements
and design phase gates represent the events that trigger
capital expense treatment. In Agile, however, these
phase gates do not exist.

This may create a perceived inability to capitalize
software expenses which may block the implementation



of Agile development. The advanced topic article on the
SAFe website  describes methods that can be used to
classify capital (CapEx) and operating expenses (OpEx)
in Agile development.

Participatory Budgeting

Most organizations will generate more good ideas than
they can fund, resulting in a portfolio prioritization
challenge. As a result, LPM and participants from
different value streams use ‘participatory budgeting’ to
collaboratively determine value stream budgets.

Once established, value stream budgets can typically be
adjusted twice annually. If adjusted less frequently,
spending is fixed for too long, limiting agility. And while
more frequent budget changes may seem to support
increased agility, they may create too much uncertainty
and an inability to commit to any near-term course of
action.

Measure Portfolio Performance
Each portfolio establishes the minimum metrics needed
to assure that strategy is implemented, spending aligns
with the agreed guardrails, and business results are
continually improving. These include value stream KPIs
and a broader set of portfolio metrics.

KPIs are the quantifiable measures used to evaluate how
a value stream is performing against its forecasted
business outcomes. The type of value stream drives the
KPIs that the business will need. Here are some
examples:

New product s, serv ices, or solut ions.  Som e
v alu e str eam s cr eate em er ging  new  offer ings.
Th ese v a lu e str eam s w ill need to r ely  on
nonfinancia l leading  indicator s know n as
innovation accounting. Th ese KPIs offer  faster
feedback on  th e benefit  h y poth esis of featu r es and
epics.

7 . h ttps://w w w .sca ledagilefr am ew or k.com /capex-and-opex/
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St rat egic t hem es.  Each  v a lu e str eam ’s
contr ibu tion  to str ategic th em es can  be tr acked
and m easu r ed by  assessing  per for m ance aga inst
th e OKRs.

Cost  cent ers.  Som e dev elopm ent v a lu e str eam s
ser v e inter nal oper ational v a lu e str eam s and ar e
not independently  m onetized. In  th is case, v a lu e is
m easu r ed th r ou gh  nonfinancia l m etr ics su ch  as
cu stom er  satisfaction , net  pr om oter  scor e, and
featu r e cy cle t im e.

Also, experience has shown that the set of metrics shown
in Figure 9-19 can be used to assess the internal and
external progress for an entire portfolio.

Figure 9-19. Example of LPM portfolio metrics

Coordinate Continuous Compliance
As we described in Chapter 8, solutions are often subject
to internal or external financial auditing requirements,
and industry, legal, and regulatory standards. Traditional
compliance practices tend to defer these activities to the
end of the initiative. But as we also described in the last
chapter that subjects the enterprise to the risk of late
discovery and subsequent rework, as well as potential



regulatory or legal exposure. The implementation of a
Lean QMS system supports and enables continuous
compliance while minimizing overhead and fostering
continuous value flow (Figure 9-20).

Figure 9-20. Rapid Plan–Do–Check–Adjust
learning cycles include compliance concerns

This approach builds continuous compliance directly into
the iterative development activities, leaving only final
validation activities and official sign-offs to the end.

SUMMARY

Successfully defining and executing a strategy in a world
of increasing uncertainty is challenging. It requires that
portfolio management practices are modernized through
the application of Lean, Agile, and DevOps. What
emerges is a more adaptable and responsive portfolio,
organized around value streams, and motivated to
support a continuous flow of value to the enterprise’s
customers.

Strategy and investment funding ensures the ‘right work’
is happening at the ‘right time.’ Continuous and early
feedback on current initiatives, coupled with a Lean
approach to funding, allows the portfolio to make the
necessary adjustments to meet its business targets. Agile
portfolio operations facilitates coordination across the



value streams within the portfolio, maintaining
alignment between strategy and execution, and fostering
continued operational excellence. Lean governance
closes the loop by measuring portfolio performance and
supporting dynamic adjustments to budgets to maximize
value.

When the right people work together and fulfill these
responsibilities, the enterprise can better define and
communicate strategy and thereby improve economic
outcomes.
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Organizational Agility

“Agility is the ability to adapt and respond
to change … agile organizations view
change as an opportunity, not a threat.”

—Jim Highsmith

The organizational agility competency describes how
Lean-thinking people and Agile teams optimize their
business processes, evolve strategy with clear and
decisive new commitments, and quickly adapt the
organization as needed to capitalize on new
opportunities.

WHY ORGANIZATIONAL AGILITY?

In today’s digital economy, the only truly sustainable
competitive advantage is the speed at which an
organization can sense and respond to the needs of its
customers. Its strength is its ability to deliver value in the
shortest sustainable lead time, to evolve and implement
new strategies quickly, and to reorganize to better
address emerging opportunities.

Organizational agility is critical to respond sufficiently to
the challenges. “Unfortunately, the organizational
structures, processes, and cultures of most businesses
were developed more than a century ago. They were
built for control and stability, not for innovation, speed,
and agility. Small incremental changes to how
businesses manage, strategize, and execute are
insufficient to remain competitive. This requires a leaner



and more agile approach which, in turn, requires
sweeping changes that have a positive, long-lasting
impact on the entire enterprise.”

As we described in Chapter 1, Business Agility, the SAFe
approach to addressing the challenge of digital
transformation is the ‘dual operating system,’ one that
leverages the stability and resources of the existing
organizational hierarchy while implementing a value
stream network that leverages the entrepreneurial drive
still present in every organization.

By organizing and reorganizing the enterprise around
the flow of value instead of the traditional organizational
silos, SAFe restores the second (network) operating
system. It allows organizations to focus on both the
innovation and growth of new ideas as well as the
execution, delivery, operation, and support of existing
solutions.

The organizational agility competency is instrumental in
bringing the power of the second operating system to
support the opportunities and threats of the digital age.
This competency is expressed in three dimensions
(Figure 10-1).

1 . Rich ar d Knaster  and Dean  Leffingw ell,  SAFe 4.5 Distilled:
Applying the Scaled Agile Framew ork for Lean Softw are and
Systems Engineering (A ddison-Wesley , 2 01 7 ).
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Figure 10-1. Three dimensions of
organizational agility

Lean-t hinking people and A gile t eam s.
Ev er y one inv olv ed in  solu tion  deliv er y  is tr a ined
in  Lean  and A gile m eth ods and em br aces th eir
v a lu es, pr inciples, and pr actices.

Lean business operat ions.  Team s apply  Lean
pr inciples to u nder stand, m ap, and continu ou sly
im pr ov e th e pr ocesses th at  deliv er  and su ppor t
bu siness solu tions.

St rat egy  agilit y .  Th e enter pr ise is A gile enou gh
to continu ou sly  sense th e m ar ket and qu ickly
ch ange str ategy  w h en  necessar y .

Each of these dimensions is described in the sections that
follow.

LEAN-THINKING PEOPLE AND AGILE
TEAMS



Lean-thinking people and Agile teams is the first
dimension of organizational agility. This dimension is
critical to delivering business solutions— not just the
software applications and digital systems, but all of the
supporting activities (e.g., privacy, security, support,
availability) necessary to continually address the
business problem. Even the solution itself is not stand
alone, it lives in the larger context of its environment—
including other hardware, software, network systems,
and more.

Figure 10-2 illustrates that everyone involved in the
delivery of business solutions—operations, legal,
marketing, people operations, finance, development, and
others—can apply effective Lean and Agile methods and
embrace the mindset, principles, and practices.



Figure 10-2. Extending Lean and Agile thinking
to the enterprise

Extending the Mindset and Principles to
the Enterprise
Extending the Lean-Agile mindset to the entire
enterprise forms the cornerstone of a new management
approach and results in an enhanced company culture
that enables business agility. It provides leaders and
practitioners throughout the enterprise with the thinking
tools and behaviors needed to drive a successful SAFe



transformation, helping individuals and the entire
enterprise achieve their goals.

The Lean-Agile mindset establishes the right thinking,
but as presented in Chapter 4, SAFe Principles, it’s the
ten underlying principles that guide effective roles,
practices, and behaviors. These principles are
fundamental to organizational agility and the Lean-
thinking people and Agile teams who enable it. Everyone
in the enterprise can apply these principles to their daily
work, and thereby become part of the leaner, and more
Agile, operating system.

Agile Technical Teams
As described in Chapter 6, Team and Technical Agility,
the adoption of Agile development within software
development is fairly advanced and well understood.
Now, with the advent of the DevSecOps movement, IT
operations and security are also rapidly adopting Agile.
It’s also making its way to other technical domains, such
as networking, operations, hardware, electronics, and
more. After all, Agile technical teams typically achieve a
degree of unprecedented performance and personal
satisfaction with their work. Who doesn’t want to be on
a high-performing Agile team?

Agile Business Teams
Once the business understands this new way of working,
it begins to recognize that the same benefits apply and
typically starts creating cross-functional Agile business
teams. These teams may be involved in any of the
functions necessary to support developing and delivering
business solutions, including the following:

Sales, pr odu ct m ar keting, and cor por ate
m ar keting

Sou r cing  and su pply  ch ain  m anagem ent

Oper ations, lega l,  contr acts, finance, and
com pliance



People (HR), tr a in ing, and facilit ies

Receiv ing, pr odu ction , fu lfillm ent, and sh ipping

Cu stom er  ser v ice, su ppor t, and m aintenance

We’ve often observed a ‘three-step maturity cycle’ which
illustrates how Agile business teams typically form and
mature (Figure 10-3).

Figure 10-3. Agile business team maturity cycle

Step 1: Be Agile

First, the teams adopt and master the Lean-Agile
mindset and practices. This creates a universal value
system and a shared understanding of what Agile is. But
it goes beyond that. The SAFe Lean-Agile principles are
equally important and, in some cases, even more so,
guiding the right behaviors for business teams and their
leaders. Just as the North Star guides people when they
don’t have a compass or a visible landmark to follow, the
SAFe principles point the way to being Agile, even when
specific Agile guidance doesn’t exist for that function.

Step 2: Join the Value Stream

Step 1 is a great start to help business teams become
Agile, in both the mindset and the execution. However, if
they only optimize and improve their efficiencies locally,
the larger, end-to-end system may not improve. To



optimize the system as a whole (Principle #2, Apply
systems thinking), most Agile business teams join the
value stream by becoming part of an Agile Release Train
(ART), which builds the business solutions they support.

How that works in practice depends on the scope and the
nature of the work the teams do. For example, product
marketing may be directly embedded in ARTs, as whole
teams or inside other teams. In other cases, the
marketing function may operate as a shared service,
supporting several ARTs. Regardless, a common view of
work, an alignment of terminology, a shared cadence,
and synchronization across all of the teams all help the
value streams deliver quickly and predictably with better
quality.

In addition, system integration becomes broader and
more impactful when business teams provide new
policies and procedures (e.g., licensing, privacy, security)
that become embedded in code, legal documents,
operational workflows, and other artifacts which are
part of the business solution.

Step 3: Specialize the Principles and Practices

The first two steps move the enterprise further on the
path to business agility. However, as business teams
mature, it becomes increasingly important for them to
evolve their practices and as we described in Chapter 6,
to define what Agile and built-in quality means in their
context. In this way, they make it their own. Agile
marketing is a good example. Since it is so tightly
coupled to solution development, a set of Agile
marketing principles has emerged that focuses on,
among other things, validated learning, customer
discovery, and iterative campaigns.

Agile People Operations

2 . h ttps://agilem ar ketingm anifesto.or g/
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All this new agility puts substantial pressure on how new
employees are recruited and on changing policies and
procedures for managing compensation and career
growth. But addressing the needs of knowledge workers
challenges many traditional human resources (HR)
practices. In their place, ‘Agile HR’ brings the Lean-Agile
mindset, values, and principles to hiring, engaging, and
retaining people. Six themes for modernizing people
operations are summarized here:

Em brace t he new t alent  cont ract .  Th is
agr eem ent r ecognizes th e u niqu e needs of
know ledge w or ker s and pr ov ides th e engagem ent,
em pow er m ent, and au tonom y  th ey  r equ ir e to
r each  th eir  fu ll potentia l.

Fost er cont inuous engagem ent .  Continu ou s
em ploy ee engagem ent occu r s w h en  ev er y one in
th e enter pr ise u nder stands th e bu siness m ission , is
engaged in  m eaningfu l w or k, and is fu lly
em pow er ed to do th eir  par t.

Hire for at t it ude and cult ural fit .  Identify ,
a ttr act, h ir e, and r eta in  people w h o w ill be m ost
su ccessfu l in  th e dy nam ic team  env ir onm ent of an
A gile cu ltu r e.

Mov e t o it erat iv e perform ance flow.  Many
Lean  enter pr ises h av e elim inated th e annu al
per for m ance r ev iew . Instead, leader s and
m anager s offer  fast ,  continu ou s feedback and a lso
solicit  and r eceiv e feedback in  r etu r n .

Take t he issue of m oney  off t he t able.
Replacing  tr aditional, indiv idu al incentiv es w ith
th e r igh t sh ar ed incentiv es h elps ta ilor
com pensation  and m otiv ation  to th e differ ing
needs of indiv idu als in  th e next-gener ation
w or kfor ce.

Support  im pact ful learning and growt h .
Moder n  car eer s ar e fu eled m or e by  per sonal ch oices
and m eaningfu l gr ow th  th an  by  clim bing  a
h ier ar ch ica l ladder . Su ccessfu l em ploy er s need to
r espond by  pr ov iding  r ew ar ding  w or k, m or e flu id
r oles, and indiv idu al gr ow th  path s.

3 . h ttps://w w w .sca ledagilefr am ew or k.com /w p-
content/u ploads/deligh tfu l-dow nloads/2 01 7 /09 /A gile-HR-
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Agile Working Environments
In addition to more contemporary HR practices,
experience and research have shown that working
environments and physical spaces are vital to highly
productive Agile teams.

For example, Figure 10-4 illustrates an Agile working
environment for teams. In this design, individual teams
work in a ‘pod’ of semi-private cubicles. Walls within the
pod are low, allowing for informal discussions. Their
personal focus space is inside their cubicle, yet it allows
informal communication and knowledge sharing within
the team. However, the higher outside walls of the pod
prevent distractions from the noise and conversations of
other teams or people who pass by. In addition, the
gathering spaces in the middle provide an area for
hoteling team members, spontaneous pairing, and quick,
informal sessions. The pod is supported by whiteboards,
a large monitor for video conferencing, and solution and
process information radiators.

4 . Jor gen  Hesselber g . Unlocking Agility: An Insider’s  Guide to Agile
Enterprise Transformation,  Kindle edition  (Pear son, 2 01 8).
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Figure 10-4. An Agile working environment for
teams

Ideally, there’s a dedicated meeting room nearby that
provides space for the team to post their information on
the walls and collaborate with remote team members
and other teams. Where feasible, a few private phone
cubicles support the need for individual privacy.

Workspaces for Remote Workers

Agile development is designed and optimized for
collocated teams—it’s a key principle of the Agile
Manifesto (“The most efficient and effective method of
conveying information to and within a development
team is face-to-face conversation” ). To this end,
enterprises often spend significant time and energy
establishing collocation. The Agile pod design in Figure
10-4 is a reflection of that. However, collocation is not
always feasible. Simply, some of the people who can
contribute the most are not available to be located—or
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relocated—on site. The fact is that many Agile teams are
distributed across geographies, sometimes with
significant time zone differences.

We have both witnessed and participated in high
performing teams with a significant degree of
distribution. While being distributed does not change the
basic Agile ways of working, it does impose some
requirements on the business and the remote workers.
These may include:

High  bandw idth  v ideo and au dio connectiv ity

Tooling  for  team  and pr ogr am  Kanban boar ds and
backlogs

A  w iki or  in tr anet site pr ov iding  access to str ategic
th em es, por tfolio v ision , and oth er  cr it ica l
in for m ation

Collabor ation  tools for  com m u nication ,
v isu a lization , and ideation

Ov er lapping  cor e h ou r s for  DSU, iter ation
planning, dem os, and oth er  ev ents

Com m itm ent to r ou tinely  tr av el to PI planning
ev ents

Cross-Team Collaboration Spaces

The physical environment also plays an important role
in supporting collaboration and innovation by providing
spaces away from the daily work. Success patterns for
these spaces include the following:

Ease of booking.  Make it  easy  to book r oom s for
innov ation  by  av oiding  blocking  th em  w ith
r ecu r r ing  m eetings.

Facilit at ion kit s.  Pr ov ide kits th at  inclu de pens,
stickies, scissor s, and tape to su ppor t  any
innov ation  pr ocess.

Mov eable whit eboards.  Wh iteboar ds on  w h eels
ensu r e th at  th e ou tpu t is not  lost  and can  be
w or ked on  elsew h er e in  fu tu r e sessions.

Rearrangeable furnit ure.  A s th e pu r pose of
collabor ation  ch anges, th e lay ou t of th e r oom  w ill
a lso need to adapt. A v oiding  fixed fu r nitu r e w ill

5 . h ttps://agilem anifesto.or g/pr inciples.h tm l
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allow  people to set  u p th ese spaces for  a  v ar iety  of
differ ent scenar ios.

Video conferencing.  A lw ay s-on  v ideo
confer encing  ensu r es th at  ev er y one, inclu ding
r em ote w or ker s, can  par ticipate.

Cross-t eam  collaborat ion spaces.  Lar ger  r oom s
su ppor t  cr it ica l ev ents su ch  as Pr ogr am  Incr em ent
(PI) planning, sy stem  dem os, Inspect  and A dapt
(I&A ), as w ell as oth er  cr oss-team  activ it ies.

PI Planning and ART Collaboration Space
PI planning is the most critical event in SAFe. As such, a
semi-dedicated physical space for planning is a wise
investment that will pay for itself over time. In addition
to the physical space, adequate communication channels
must be established for attendees who cannot be present
in person. For many enterprises, room for a single ART
or two is about all that can be allocated permanently.
Figure 10-5 provides a typical room layout for a PI
planning event.



Figure 10-5. A typical room layout for a PI
planning event

In larger enterprises with multiple ARTs, it may be
impractical to provide a dedicated space for all the ARTs.
In this case, a single on-site ART planning location
becomes the centerpiece, but other internal or external
venues may be needed. Of course, this space won’t be
used just for the regular PI planning schedule. It will
also host the system demo and the I&A, as well as
additional team-sharing spaces during the PI. A
permanent location adds predictability, minimizes
uncertainty, and reduces the transaction cost of
organizing these events. In our experience, this space
adds to the collaborative workspace strategy that benefits
the Agile enterprise.

Visualizing Work
Frequently, during various SAFe training forums,
attendees ask, “But if I was to leave here and do only one
thing to start implementing Lean-Agile development at
scale, what would it be?” Our answer is always the
same: visualize the work. That is why when you visit an
Agile enterprise, you see work everywhere—on walls,
whiteboards, monitors, hallways, and wherever you
look. Visualization converts the abstract to tangible;
flushes out unnecessary, unplanned, unapproved, or
duplicate work; and aligns everyone to the actual
current state.

The common thread across all these approaches is that
the information is always available: no effort is needed
to go and discover it. Based on our experiences, we’ve
recommended some starting points:

Visualize cust om ers.  A gile team s u se per sonas to
br ing  th e cu stom er  to life and post  th eir
r epr esentations on  th e w alls of th eir  team  ar ea , so
th ey  ar e a lw ay s top of m ind.

Visualize t he flow of work.  Making  th e cu r r ent
w or k v isible u sing  Kanban  sy stem s exposes th e



am ou nt of Wor k In  Pr ocess (WIP), bottlenecks, and
w h at people ar e r ea lly  doing  as opposed to w h at
oth er s th ink th ey  ar e doing.

Visualize solut ion healt h .  Cu stom er  su ppor t
team s h av e long  seen  th e v a lu e in  display ing  th e
nu m ber  of w aiting  ca lls,  da ily  closed and open
tickets, and cu r r ent Ser v ice Lev el A gr eem ents
per for m ance pr om inently  on  m onitor s close to th e
team s w h o r ely  on  th at  in for m ation . Th is
appr oach  h as been  adopted by  A gile team s to
inclu de m etr ics on  th e sta te of th e cu r r ent
solu tion .

Visualize st rat egy .  A noth er  exam ple of
v isu a lizing  w or k is an  ‘inv estm ent cor r idor ’
(Figu r e 1 0-6 ) th at  identifies a ll cu r r ent and
potentia l epics in  fligh t  a t  one lar ge enter pr ise.
Rath er  th an  confin ing  th e por tfolio v isu a lizations
to a  r oom , in for m ation  in  th e cor r idor  is ou tside,
m aking  it  easy  for  people to w alk u p and add th eir
th ou gh ts and su ggestions.

Figure 10-6. The investment corridor for a
portfolio prioritization workshop (Courtesy of

Travelport International LTD)

Tooling and Automation



Lean-thinking people and Agile teams have specific
training and insights on how work flows through the
system. They understand that optimizing one activity
does not optimize the whole, and that delays in the
process (see the ‘Mapping Value Streams’ section) exert
more influence throughout than the efficiency of any
one step. To combat this, they implement the tooling
necessary to see the work as it flows through the system
to identify bottlenecks and opportunities for
improvement. This tooling typically includes the
following:

A pplicat ion lifecy cle m anagem ent  (A LM) tools
dem onstr ate and connect  th e v ar iou s backlogs and
Kanban sy stem s th at  team s u se to m anage th eir
loca l w or k and pr ov ide enter pr ise-w ide v isibility .

Int egrat ed dev elopm ent  env ironm ent s
pr ov ide th e tools dev eloper s need to au th or , edit ,
com pile, and debu g softw ar e.

Cont inuous deliv ery  pipeline tools su ppor t  th e
lar ge nu m ber  of ar tifacts— pr im ar ily  code, tests,
scr ipts, m etadata—and pr ov ide th e au tom ation
needed to efficiently  in tegr ate, test ,  bu ild, and
deploy  th e solu tion .

Collaborat ion t ools su ppor t  loca l and distr ibu ted
dev elopm ent and th e intense degr ee of in ter action
r equ ir ed.

Sy st em s engineering t ools su ppor t  th e m odeling
and r equ ir em ents of lar ge sy stem s and establish
tr aceability  acr oss th e elem ents, adm inister ing
qu ality  assu r ance and com pliance.

Most of these tools are available in both open source and
commercial products at a relatively advanced and
mature state. Applying them comprehensively is yet
another critical factor in achieving business agility.

LEAN BUSINESS OPERATIONS

Lean business operations is the second dimension of
organizational agility. Organizational agility requires
enterprises to understand both the operational value
streams that deliver business solutions to their



customers, as well as the development value streams
(which are the primary focus of SAFe) that develop
those solutions.

Operat ional v alue st ream s conta in  th e steps
and th e people w h o pr ov ide end-u ser  v a lu e u sing
th e bu siness solu tions cr eated by  th e dev elopm ent
v a lu e str eam s.

Dev elopm ent  v alue st ream s conta in  th e steps
and th e people w h o dev elop th e bu siness solu tions
u sed by  oper ational v a lu e str eam s.

Figure 10-7 illustrates the relationship between
operational and development value streams.

Figure 10-7. Operational and development
value streams

A trigger (e.g., product order or new feature request)
starts the flow of value, and there’s some form of value
delivered at the end. The steps in the middle are the
activities used to develop or deliver the value.

For most developers, the people who run the operational
value streams are the customers of the development



value streams. They directly use and operate the
solutions that support the flow of value to the end user.
This requires that developers do the following:

Under stand (and often  h elp analy ze and m ap) th e
oper ational v a lu e str eam s th ey  su ppor t

A pply  cu stom er -centr icity  and design  th inking

Inclu de th e bu siness team s th at  su ppor t  th e
solu tion  in  th e dev elopm ent pr ocess

These responsibilities help assure that the business
solutions developed provide a ‘whole-product solution’ to
satisfy the needs of both internal and external customers.

Contain the steps and the people who provide value to
customers (and end-users) using the business solutions
created by the development value streams

Contain the steps and the people who develop the
business solutions used by operational value streams

Mapping Value Streams
“Lean companies focus on value streams to
eliminate non-value-creating activities.”

—Alan Ward

Identifying operational and development value streams
is a critical task for every Lean enterprise. Once
identified, value stream mapping  is used to analyze and
improve business operations. Figure 10-8 illustrates a
simplified example of value stream mapping, which, in
this case, shows a few of the steps in a marketing
campaign launch.

6 . Kar en  Mar tin , Value Stream Mapping: How  to Visualize Work
and Align Leadership for Organizational Transformation,  Kindle
edition  (McGr aw -Hill Edu cation , 2 01 3 ).
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Figure 10-8. Value stream mapping showing
total lead time, total processing time, and time

efficiency

Teams look for the opportunity to improve the efficiency
of each step, consequently reducing the total lead time.
This includes reducing process time, as well as improving
the quality of each step measured by the percent
complete and accurate.

As is the case in Figure 10-8, the delay time (the waiting
time between steps) is often the biggest source of waste.
If the team above wanted to deliver a marketing
campaign faster, they would need to reduce the delay
times, as the processing steps are only a small part of the
total lead time. Reducing delays is typically the fastest
and easiest way to shorten the total lead time and
improve time to market.

Implementing Flow
In addition to mapping the value stream, the entire
process can then be visualized with a Kanban system as
a means to continuously improve performance and
identify bottlenecks. SAFe Principle #6, Visualize and
limit Work In Process (WIP), reduce batch sizes, and
manage queue lengths, is then applied to optimize flow.

7 . Th e per cent com plete and accu r ate r epr esents th e per centage
of w or k th at  th e next  step can  pr ocess w ith ou t it  needing  to go
back for  r ew or k.
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Figure 10-9 illustrates a simplified Kanban system for a
set of marketing campaigns associated with a major
product launch.

Figure 10-9. A simple Kanban system for
marketing campaigns for a new product launch

Each marketing campaign, represented by a card, works
its way through the system from the backlog to done.
WIP limits (the numbers in parentheses in Figure 10-9)
help control the amount of work in the system.

STRATEGY AGILITY

Strategy agility is the third dimension of the
organizational agility competency. Strategy agility is the
ability to sense changes in market conditions and
implement new strategies quickly and decisively when
necessary. It also includes the good sense to persevere on
the things that are working—or will work—if given
sufficient time and focus. Figure 10-10 illustrates how
strategy must respond to market dynamics to
successfully realize the enterprise’s mission.



Figure 10-10. Strategy responds to market
dynamics

Enterprises that have mastered strategy agility typically
exhibit a number of capabilities, including those
described in the following sections.

Market Sensing
Market sensing represents the culture and practice of
understanding changing market dynamics based on the
following:

Mar ket r esear ch

A naly sis of qu antita tiv e and qu alita tiv e data

Dir ect  and indir ect  cu stom er  feedback

Dir ect  obser v ation  of th e cu stom er s in  th e
m ar ketplace

Savvy, Lean-thinking leaders ‘go see’ and spend
significant time in the place where the customer’s work
is actually performed. They return with current,
relevant, and specific information about the realities of
their products and services, instead of opinions filtered
through other perspectives.

Innovating Like a Lean Startup



After sensing opportunities, the Lean enterprise
visualizes and manages the flow of new initiatives and
investment by adopting a ‘build-measure-learn’ Lean
startup cycle (Chapter 9). These are often new business
solutions, but they may also be new business processes
and capabilities that use existing solutions. Testing the
outcome hypothesis with a Minimum Viable Product
(MVP) before committing to a more significant
investment reduces risk while generating fast and useful
feedback.

Implementing Changes in Strategy
Identifying and defining a new strategy is only the first
step. Once determined, the strategy must be
communicated to all stakeholders in a new vision and
roadmap and then, of course, be implemented. After all,
significant changes to strategy often affect multiple
solutions in the portfolio and require coordination and
alignment. Consequently, most large strategy changes
require new epics to implement the change across value
streams.

Figure 10-11 illustrates how new epics go through the
various Kanban systems and backlogs that manage the
flow of work. During the normal course of work all
backlogs are continuously reprioritized. Kanban systems
help changes in strategy move quickly across value
streams to the teams who do the implementation. This
way, execution is aligned—and constantly realigned—to
the evolving business strategy.



Figure 10-11. Strategy change makes its way
quickly through the network of dynamic

backlogs

However, other smaller, local changes may require only
new stories or features and will go directly in the team or
program backlogs.

Innovation Accounting
It can take a long time to evaluate the benefits of a
change in strategy. Traditional financial and accounting
metrics Profit and Loss (P&L) and Return On
Investment (ROI) are lagging economic indicators that
occur too late in the life cycle to inform the evolving
strategy. In their place, innovation accounting (see
Applied Innovation Accounting on the SAFe website )
applies leading indicators—actionable metrics focused on
measuring specific early outcomes using objective data.
They are an essential part of the economic framework
that drives business agility.

8. h ttps://w w w .sca ledagilefr am ew or k.com /gu idance-applied-
innov ation-accou nting-in-safe/
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Ignoring Sunk Costs
A key factor in strategy agility is ignoring sunk costs, the
expenses that have already occurred in the course of
solution development. Sunk costs cannot be recovered or
changed and are independent of any future costs a
company may incur.  Because strategic decision-
making affects only the future course of business, sunk
costs are absolutely irrelevant when evaluating a change
in strategy. Instead, decision-makers should base all
strategy decisions solely on the future costs of the
initiatives necessary to achieve the change. When
stakeholders do not have to waste energy to defend past
spending, the organization can pivot more quickly to a
new strategy.

Organizing and Reorganizing Around
Value
Finally, SAFe Principle #10, organize around value,
guides enterprises to align their development efforts
around the full, end-to-end flow of value. This principle
highlights the ‘dual operating system,’ one that leverages
the benefits of the existing hierarchy but also creates a
value stream network. This network assembles the
people who need to work together, aligns them to the
needs of the business and customer, minimizes delays
and handoffs, and increases quality.

But as strategy moves, future value moves with it; new
people and resources must be applied. In other words,
some degree of reorganization is required. Indeed, in
some cases, this will require entirely new value streams
be formed to develop and maintain new solutions. Other
value streams may need to be adjusted, and some will be
eliminated entirely as solutions are decommissioned.
Fortunately, the people and teams of an increasingly
Agile enterprise see those changes coming through the

9 . h ttps://w w w .inv estopedia .com /ask/answ er s/04 2 1 1 5 /w h y -
sh ou ld-su nk-costs-be-ignor ed-fu tu r e-decision-m aking.asp
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portfolio. They can then use their new knowledge and
skills to reorganize Agile teams and ARTs around value
whenever it makes sense.

Agile Contracts
No portfolio is an island. Instead, each typically depends
on other portfolios, suppliers, partners, operational
support, and more, all of which require implicit or
explicit contracts for the value to be delivered.
Traditionally, these contracts are based on the
assumption that requirements, deliverables, and service
levels are known up front and will remain stable. We
know from experience that is just not true. As strategy
changes, these traditional contracts can become
enormous impediments that lock the business into
assumptions of a former strategy. Although the business
would like to change strategy, it is blocked by existing
contracts.

Achieving business agility requires a more flexible
approach to all types of contracts. How this is achieved
depends on the nature and type of contract, but each
must be considered in terms of the adaptability that may
be required as strategy evolves. Contracts for suppliers
that provide components, subsystems, or services for
enterprise solutions are particularly critical as they may
tend to lock solution elements into requirements that
were fixed long before. The ‘SAFe managed-investment
contract’ describes an Agile approach to contracts and
can be found on the SAFe website.

SUMMARY

Without organizational agility, enterprises can’t react
fast when things happen. To be fully responsive to
threats and opportunities requires Lean and Agile ways
of working to spread throughout the entire organization.
This change demands a workforce that is not only

1 0. h ttps://w w w .sca ledagilefr am ew or k.com /agile-contr acts/
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trained in Lean-Agile practices, but one that understands
and embodies the culture, values, and principles.

Lean business operations recognize that delighting
customers goes further than purely solution
development. The entire customer journey, which
includes delivering, operating, and supporting business
solutions, needs to be continually optimized to reduce
time to market and increase customer satisfaction.
Strategy agility provides the ability to sense and respond
to changes in the market, to evolve and implement new
strategies quickly, and to reorganize when necessary to
address emerging opportunities. As a result, ‘change
becomes an opportunity, not a threat.’
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Continuous Learning
Culture

“Real learning gets to the heart of what it
means to be human. Through learning, we
recreate ourselves. Through learning, we
become able to do something we never
were able to do. Through learning, we re-
perceive the world and our relationship to
it. Through learning, we extend our
capacity to create, to be part of the
generative process of life. There is within
each of us a deep hunger for this type of
learning.”

—Peter M. Senge, The Fifth Discipline

The continuous learning culture competency describes a
set of values and practices that encourage individuals—
and the entire enterprise—to continually increase
knowledge, competence, performance, and innovation.
This is achieved by becoming a learning organization,
committing to relentless improvement, and promoting a
culture of innovation.

WHY A CONTINUOUS LEARNING
CULTURE?

The pace of technology innovation in the 21st century is
unprecedented. Organizations today are facing complex,
turbulent forces that are creating both uncertainty and
opportunity. Startup companies commonly challenge the



status quo by transforming, disrupting, and even taking
over entire markets. Tech giants are entering entirely
new markets such as banking and healthcare.
Expectations from a new generation of workers,
customers, and society as a whole challenge companies
to think and act beyond balance sheets and quarterly
earnings reports. Due to all of these factors and more,
one thing is certain: organizations in the digital age need
to adapt rapidly or face decline— and potentially
extinction.

What’s the solution? Organizations have to evolve their
way of thinking and working so they can constantly
learn and adapt faster than the competition. Put simply,
enterprises must have a continuous learning culture that
applies the collective knowledge, experience, and
creativity of their workforce, as well as customers,
supply chain, and the broader ecosystem. Learning
organizations manage the powerful forces of change to
their advantage and are characterized by curiosity,
invention, entrepreneurship, and informed risk-taking.
Such organizations replace commitment to the status
quo with a mindset of relentless improvement, while
providing stability and predictability. Moreover,
decentralized decision-making (Principle #9) becomes
the new way of working, as leaders turn their focus to
developing the vision and strategy, and to helping people
achieve their full potential.

Any organization can begin the journey to a continuous
learning culture by focusing its transformation along the
three dimensions listed below and shown in Figure 11-1.



Figure 11-1. The three dimensions of a
continuous learning culture

Learning organizat ion .  Em ploy ees a t  ev er y
lev el ar e lear ning  and gr ow ing so th at  th e
or ganization  can  tr ansfor m  and adapt to an  ev er -
ch anging  w or ld.

Innov at ion cult ure.  Em ploy ees ar e encou r aged
and em pow er ed to explor e and im plem ent cr eativ e
ideas th at  enable fu tu r e v a lu e deliv er y .

Relent less im prov em ent .  Ev er y  par t  of th e
enter pr ise focu ses on  continu ou sly  im pr ov ing  its
solu tions, pr odu cts, and pr ocesses.



Each dimension is described next.

LEARNING ORGANIZATION

Developing a learning organization is the first dimension
of a continuous learning culture. Learning organizations
invest in and facilitate ongoing employee growth. When
everyone in the organization is continuously learning, it
fuels the enterprise’s ability to dynamically transform
itself as needed to anticipate and take advantage of
opportunities that create a competitive edge. Learning
organizations excel at creating, acquiring, and
transferring knowledge while modifying practices to
integrate the new insights.

These organizations understand and nurture the intrinsic
motivation of people to learn and gain mastery for the
benefit of the enterprise.

Learning organizations are distinguished from those
focused on simply improving efficiency using the earlier
management methods promoted by Frederick Taylor. In
Taylor’s model, learning is focused on management,
everyone else is expected to follow the policies and
practices that management creates. Becoming a learning
organization breaks this model and challenges the
status-quo thinking that has led many former market
leaders to bankruptcy. Learning drives innovation, leads
to greater sharing of information, enhances problem-
solving, increases the sense of community, and surfaces
opportunities for more efficiency.

1 . Dav id A . Gar v in , “ Bu ilding  a  Lear ning  Or ganization .”
Har v ar d Bu siness Rev iew , Ju ly -A u gu st  1 9 9 3 ,
h ttps://h br .or g/1 9 9 3 /07 /bu ilding-a-lear ning-or ganization .

2 . Peter  Senge. The Fifth Discipline: The Art and Practice of the
Learning Organization,  Kindle edition  (Pengu in  Random  Hou se,
2 01 0).

3 . Daniel H. Pink, Drive: The Surprising Truth About What
Motivates Us,  Kindle edition  (Pengu in  Gr ou p, 2 009 ).

4 . Mich ael Mar qu ar dt, Building the Learning Organization,  Kindle
edition  (Nich olas Br ea ley  Pu blish ing, 2 01 1 ).

1 , 2
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As described by Peter Senge in The Fifth Discipline,
transforming into a learning organization requires the
following distinct disciplines.

Personal m ast ery . Em ploy ees dev elop as ‘T-
sh aped’ people. Th ey  bu ild a  br eadth  of know ledge
in  m u ltiple disciplines for  efficient collabor ation
and deep exper tise a ligned w ith  th eir  in ter ests and
skills.  T-sh aped em ploy ees ar e a  cr it ica l fou ndation
of A gile team s and A RTs.

Shared v ision. For w ar d-looking  leader s env ision ,
a lign  w ith , and open  u p excit ing  possibilit ies. Th ey
inv ite oth er s to sh ar e and contr ibu te to a  com m on
v iew  of th e fu tu r e. Su ch  leader s offer  a  com pelling
v ision  th at  inspir es and m otiv ates people to br ing
it  abou t.

Team  learning.  Team s w or k collectiv ely  to
ach iev e com m on objectiv es by  sh ar ing  know ledge,
su spending  assu m ptions, and lear ning  togeth er .
A gile team s ar e cr oss-fu nctional and apply  th eir
div er se skills to gr ou p pr oblem -solv ing  and
lear ning. Th is pr actice is r ou tine in  h igh -
per for m ing team s.

Ment al m odels.  Team s m ake th eir  ex isting
assu m ptions and h y poth eses v isible w h ile w or king
w ith  an  open  m ind to cr eate new  m odels of
th inking  based on  th e Lean-A gile m indset  and deep
cu stom er  know ledge. Menta l m odels take com plex
concepts and m ake th em  easy  to u nder stand and
apply .

Sy st em s t hinking.  Th e or ganization  sees th e
lar ger  pictu r e, and applies a  sy stem s th inking
appr oach  (Pr inciple #2 ) to lear ning, pr oblem -
solv ing, and solu tion  dev elopm ent. In  th e Sca led
A gile Fr am ew or k (SA Fe), th is appr oach  extends to
th e bu siness th r ou gh  Lean  Por tfolio Managem ent
(LPM), w h ich  ensu r es th at  th e enter pr ise is
inv esting  in  exper im entation  and lear ning  to
dr iv e better  bu siness ou tcom es.

In addition to the above, SAFe promotes a learning
organization in the following ways:

Lean-A gile leader s pr om ote, su ppor t, and
continu ally  exh ibit  per sonal m aster y  of th e new
w ay  of w or king.

A  sh ar ed v ision  is iter ativ ely  r efined du r ing  each
Pr ogr am  Incr em ent (PI) planning  ev ent. Th is
in flu ences Bu siness Ow ner s, th e team s on  each



A gile Release Tr a in  (A RT), and th e entir e
or ganization .

Team s lear n  continu ou sly  th r ou gh  da ily
collabor ation  and pr oblem -solv ing, su ppor ted by
ev ents su ch  as team  r etr ospectiv es and th e Inspect
and A dapt (I&A ) ev ent.

Design thinking and th e team and technical agility
com petency  pr ov ide a  set  of pow er fu l pr actices and
tools th at  pr om ote continu ou s lear ning  as par t  of
th e team ’s r egu lar  w or k.

Leader s exh ibit  and teach  sy stem s th inking,
activ ely  engage in  solv ing  pr oblem s, and
elim inate im pedim ents and ineffectiv e in ter nal
sy stem s. Th ey  collabor ate w ith  th e team s to r eflect
at  key  m ilestones and h elp th em  identify  and
addr ess sh or tcom ings.

Many  SA Fe pr inciples su ppor t  a  lear ning  cu ltu r e
(e.g .,  Pr inciple #4 , Base m ilestones on  objectiv e
ev a lu ation  of w or king  sy stem s; Pr inciple #5 ,
Bu ilding  incr em enta lly  w ith  fast  in tegr ated
lear ning  cy cles; Pr inciple #8, Unlock th e intr insic
m otiv ation  of know ledge w or ker s, Pr inciple #9 ;
Decentr a lized decision-m aking; and m or e).

INNOVATION CULTURE

Developing an innovation culture is the second
dimension of a continuous learning culture. As described
in Chapter 3, Lean-Agile Mindset, innovation is one of
the four pillars of the SAFe House of Lean. But the kind
of innovation needed to compete in the digital age
cannot be infrequent or random. It requires an
innovation culture, which exists when leaders create a
work environment that supports creative thinking,
curiosity, and challenging the status quo. When an
organization has an innovation culture, employees are
encouraged and enabled to do the following:

Explor e ideas for  enh ancem ents to ex isting
pr odu cts

Exper im ent w ith  ideas for  new  pr odu cts

Pu r su e fixes to ch r onic defects

Cr eate im pr ov em ents to pr ocesses th at  r edu ce
w aste

Rem ov e w aste and im pr ov e pr odu ctiv ity



Some organizations support innovation by allowing
people to explore and experiment through
intrapreneurship programs, innovation labs, hackathons,
and other means. SAFe takes this a step further by
providing a regular, consistent time during each PI for
all members of the ART to pursue innovation activities
during the IP iteration. Innovation is a key element of
Agile product delivery and the continuous delivery
pipeline. In Chapter 7, Agile Product Delivery, we
illustrated that teams do continuous exploration during
each iteration as well.

The following sections provide practical guidance for
initiating and continuously improving an innovation
culture.

Innovative People
The foundation of an innovation culture is the
recognition that systems and cultures don’t innovate;
people do. Fostering innovation as an enterprise
capability requires a commitment to encourage
creativity, experimentation, and risk-taking. Acquiring
this capability may necessitate coaching, mentoring, and
formal training in the skills and behaviors of
entrepreneurs and innovation. Individual goals and
learning plans should enable and empower people to
innovate. Rewards and recognition that balance intrinsic
and extrinsic motivation reinforce the importance of
everyone being an innovator. Criteria for hiring new
employees should include evaluating whether candidates
are a good fit within an innovation culture.
Opportunities and paths for advancement should be
clear and available for people who demonstrate
exceptional talent and performance as innovation agents
and champions.

Time and Space for Innovation

5 . Cr is Besw ick, Der ek Bish op, and Jo Ger agh ty , Building a Culture
of Innovation,  Kindle edition  (Kogan  Page, 2 01 5 ).
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Building time and space for innovation includes offering
work areas that promote creative activities (see Chapter
10, Organizational Agility), as well as setting aside
dedicated time from routine work to explore and
experiment. Innovation space can also include the
following:

Fr equ ent in ter actions w ith  cu stom er s, th e su pply
ch ain , and loca l com m u nities connected to th e
or ganization

Tem por ar y  and lim ited su spension  of nor m s,
policies, and sy stem s (w ith in  lega l,  eth ica l,  and
safety  bou ndar ies) to ch a llenge ex isting
assu m ptions and explor e w h at’s possible

Cadenced-based (IP iter ation , h ackath ons, dojos,
etc.) and ad h oc innov ation  activ it ies

Com m u nities of Pr actice (CoPs) th at  collabor ate
r egu lar ly  to sh ar e in for m ation , im pr ov e th eir
skills,  and activ ely  w or k on  adv ancing  th e gener a l
know ledge of a  dom ain

Go See (Gemba)
Often, the best innovation ideas are sparked by seeing
the problems to be solved first-hand—witnessing how
customers interact with products or the challenges they
face using existing processes and systems. Gemba is a
Japanese term and Lean practice, meaning ‘the real
place,’ the place where the customer’s work is actually
performed.

SAFe explicitly supports gemba through continuous
exploration. Making firsthand observations and
hypotheses visibly shifts the creative energy of the entire
organization toward developing innovative solutions.
Leaders should also openly share their views on the
opportunities and challenges the organization faces to
focus innovation efforts on the things that matter the
most.

Experimentation and Feedback



Organizations with an innovation culture frequently
conduct experiments to progress iteratively toward a
goal. This scientific approach is the most effective way to
generate insights that lead to breakthrough results.
Regarding his many unsuccessful experiments to create
an incandescent light bulb, Thomas Edison famously
said, “I have not failed. I’ve just found 10,000 ways that
won’t work.” The thinking behind the scientific method
is that experiments don’t fail; they simply produce the
learning needed to accept or reject a hypothesis. Cultures
that promote a fear of failure significantly inhibit
innovation.

In contrast, innovation cultures depend on learning
from experiments and incorporate those findings into
future exploration. When leaders create the
psychological safety described in Chapter 5, Lean-Agile
Leadership, people are encouraged to experiment. They
feel empowered to solve big problems, to seize
opportunities, and to do so without fear of blame, even
when the results of the experiments suggest going in a
different direction.

Pivot Without Mercy or Guilt
Every innovation begins as a hypothesis: a set of
assumptions and beliefs regarding how a new or
improved product will delight customers and help the
organization achieve its business objectives. However,
until they’re validated by feedback from customers,
hypotheses are just informed guesses. As we described in
Chapter 9, Lean Portfolio Mangaement, the fastest way
to accept or reject a product development hypothesis is to
experiment by building a Minimum Viable Product
(MVP).  An MVP is a version of a new product that
allows a team to collect, with the least effort, the
maximum amount of validated learning from
customers.

6 . Er ic Ries, The Startup Way,  Kindle edition  (Cu r r ency , 2 01 7 ).
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Target users test MVPs and provide fast feedback. In
many cases, the feedback is positive and warrants
further investment to bring the innovation to market or
into production. In other instances, the results may
cause a change in direction. This could be as simple as a
set of modifications to the product followed by additional
experiments for feedback, or it could prompt a pivot to a
different product or strategy. When the fact-based
evidence indicates that a pivot is required, the shift in
direction should occur as quickly as possible, without
blame or consideration of sunk costs in the initial
experiments.

Innovation Riptides
To create an innovation culture, organizations have to
go beyond catchy slogans, innovation teams, and
popular techniques such as hackathons and coding
dojos. A fundamental rewiring of the enterprise’s DNA is
needed to fully leverage the innovation mindset and
create the processes and systems that promote
innovation. As shown in Figure 11-2, SAFe provides the
bidirectional flow needed to foster innovation
throughout a portfolio.

Local Context Innovation Riptide



Figure 11-2. SAFe includes critical elements to
support a consistent, continuous flow of

innovation

The continuous flow of innovation is built on the
foundation of SAFe Principle #9, Decentralized decision-
making. Some innovation starts as strategic initiatives
that are realized through portfolio epics and Lean
budgets for value streams. During the implementation of
these epics, additional opportunities for improving the
solution are often identified by teams, suppliers,
customers, and business leaders.



Other potential innovations come from many different
directions (teams, ARTs, and portfolio) and flow into
each other, creating an ‘innovation riptide’ that results in
a tidal wave of new ideas flowing into the various
backlogs that support innovation and solution
development.

Some innovations flow directly into the program Kanban
as features, while larger innovations may result in the
creation of an epic that flows into the portfolio Kanban.
It’s this repeating cycle of innovation occurring at all
levels that creates the innovation riptide, illustrated by
the swirling arrows on the Big Picture in Figure 11-2.
Moreover, SAFe provides the structure, principles, and
practices to ensure alignment so that all teams progress
toward the larger aim of the portfolio.

RELENTLESS IMPROVEMENT

Relentless improvement is the third dimension of a
continuous learning culture and is also the fourth pillar
in the SAFe House of Lean (Chapter 3).

Kaizen, the relentless pursuit of perfection, is a core belief
of Lean. Although perfection is unattainable, the act of
striving for perfection leads to relentless improvements
to products and services. In the process, companies
create more and better products for less money, with
happier customers, all leading to higher revenues and
greater profitability. Taiichi Ohno, the creator of what
became Lean, emphasized that the only way to achieve
relentless improvement is for everyone at all times to
have a kaizen mindset. The entire enterprise—which is
also a system, made up of executives, product
development, accounting, finance, and sales—is
continuously challenged to improve.

But improvement requires learning. And the root causes
and solutions to the problems that organizations face are

7 . Jeffer y  K. Liker , Developing Lean Leaders at All Levels ,  Kindle
edition  (Lean  Leader sh ip Institu te Pu blications, 2 01 1 ).
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rarely so easily identified. The Lean model for
continuous improvement is based on a series of small
iterative and incremental improvements, problem-
solving tools, and experiments that enable the
organization to learn its way to the most promising
answers.

The sections that follow further describe how relentless
improvement is a critical component of a continuous
learning culture.

Constant Sense of Danger
SAFe uses the term relentless improvement in its House
of Lean to convey that improvement activities are
essential to the very survival of an organization and
should be given priority, visibility, and attention. This
closely aligns with another core belief of Lean: focus
intensely on delivering value to customers by providing
products and services that solve their problems in ways
they will prefer over your competitors’ solutions.

SAFe promotes both ongoing and planned improvement
efforts through its core values, practices, and events.
Continuous improvement is built into the way Agile
teams and trains do their work; it’s not added later.

Optimize the Whole
Optimizing the whole is another view of systems
thinking, one that increases the effectiveness of the
entire solution by producing a sustainable flow of value
versus optimizing individual teams, silos, or subsystems.
So, improvements made to one area, team, or domain
should not be done if they will negatively affect the
overall system.

Organizing around value in ARTs, Solution Trains, and
value streams creates opportunities for people in all
domains to have regular discussions and debates about



how to enhance overall quality, the flow of value, and
customer satisfaction.

Problem-Solving Culture
In Lean, root-cause analysis and problem-solving drive
continuous improvement. Lean recognizes that a gap
always exists between the current state and the desired
state, requiring an iterative and scalable problem-solving
process. The Plan–Do–Check–Adjust (PDCA) cycle
provides that iterative and scalable process. Until the
target state is achieved, the process is repeated. This
PDCA improvement cycle can be applied to anything,
from individual teams trying to optimize software
response time, to enterprises attempting to overcome a
steady decline in market share.

A problem-solving culture treats difficult issues as
opportunities for improvement in a blameless
environment, where employees at all levels are
empowered and equipped with the time and resources to
identify and overcome obstacles.

SAFe provides the processes and tools that teams, ARTs,
and Solution Trains need to facilitate the PDCA cycle
shown in Figure 11-3.



Figure 11-3. The PDCA problem-solving cycle
scales from individual teams to entire

organizations

As part of this, teams conduct retrospectives at the end
of every iteration following one of the many techniques
available such as the ‘start-stop-continue’ method, which
is a simple and effective way for teams to reflect and
determine the following (see Figure 11-4):

Wh at is th e team  not doing  bu t sh ou ld start doing?

Wh at is th e team  doing  th at ’s not  w or king  and
sh ou ld be stopped?

Wh at is th e team  doing  th at ’s w or king  w ell and
sh ou ld continue doing?



Figure 11-4. Start-stop-continue retrospective
method

ARTs and Solution Trains also conduct problem-solving
workshops as part of the I&A event at the end of each PI
(see Chapter 7). This workshop uses thinking tools such
as ‘fishbone’ diagrams (and five whys) for root-cause
identification, and Pareto analysis to identify the most
likely causes of the problem being addressed (see Figure
11-5).



Figure 11-5. Fishbone (Ishikawa) diagram and
Pareto analysis

Reflect at Key Milestones
It’s easy to defer improvement activities in favor of more
‘urgent work’—developing new features, fixing defects,
responding to the latest outage. And yet it’s often the
case that this more urgent work is less important than
the improvement activities, which would lead to faster
value delivery, higher quality, and more delighted
customers over time. As Stephen R. Covey would say,
“We must never become too busy sawing to take time to
sharpen the saw.”  To avoid neglecting this critical
activity, relentless improvement is part of the workflow
for Agile teams and trains, which is done on a regular
cadence.

8. Steph en  R. Cov ey , The 7 Habits  of Highly Effective People:
Restoring the Character Ethic,  r ev ised edition  (New  Yor k: Fr ee
Pr ess, 2 004 ).
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For individual teams, SAFe recommends retrospectives
at iteration boundaries (at a minimum) and at the
moment problems arise, when needed. ARTs and
Solution Trains reflect every PI as part of the I&A event.
In large product development efforts, this cadence-based
milestone (event) provides predictability, consistency,
and rigor to the process of relentless improvement
(Figure 11-6).

Figure 11-6. PI milestones provide a time to
measure and reflect

Fact-Based Improvement
Fact-based improvement leads to changes guided by the
data surrounding the problem and informed solutions,
not by opinions and speculation. Improvement results
are objectively measured, focusing on empirical
evidence. This helps an organization concentrate more
on the work needed to solve problems and less on
assigning blame.



SUMMARY

Too often organizations fall into the trap of assuming
that the culture, processes, and products that led to
today’s success will also guarantee future results. That
mindset increases the risk of decline and failure. The
enterprises that will dominate their markets going
forward will be adaptive learning organizations, with the
ability to learn, innovate, and relentlessly improve more
effectively and faster than their competition.

Competing in the digital age requires investment in both
time and resources for innovation, built upon a culture
of creative thinking and curiosity—an environment
where norms can be challenged, and new products and
processes emerge. Alongside this, relentless improvement
acknowledges that the survival of an organization is
never guaranteed. Everyone in the organization will be
challenged to find and make incremental improvements,
and priority and visibility is given to this work.

A continuous learning culture will likely be the most
effective way for this next generation of workers to
relentlessly improve, and the successful companies that
employ them.



Part III
Implementing SAFe,
Measure and Grow

“Many leaders pride themselves on setting
the high-level direction and staying out of
the details. It’s true that a compelling
vision is critical. But it’s not enough. Big
picture, hands-off leadership isn’t likely to
work in a change situation, because the
hardest part of change—the paralyzing
part—is in the details.

“Any successful change requires a
translation of ambiguous goals into
concrete behaviors. In short, to make a
switch, you need to script the critical
moves.”

—Chip and Dan Heath, Switch: How to
Change Things When Change Is Hard



Chapter 12, The Guiding Coalition

Chapter 13, Designing the Implementation

Chapter 14, Implementing Agile Release Trains

Chapter 15, Launching More ARTs and Value Streams;
Extending to the Portfolio

Chapter 16, Measure, Grow, and Accelerate

Introduction to the Implementation
Roadmap
Throughout this book, we’ve described the values,
principles, and practices of the Scaled Agile Framework
(SAFe). Our goal was to show how a SAFe enterprise



operates and achieves the business benefits that only
Lean-Agile development at scale can provide. However,
what we haven’t done yet is describe how an enterprise
implements SAFe to achieve business agility. That’s
where the real journey starts, and Part III— which
comprises the final five chapters of this book—is
dedicated to this purpose.

Recognizing that a SAFe implementation is a significant
organizational change effort, we turned to Dr. John
Kotter, Harvard professor of leadership, change
leadership guru, and author of many books on this
subject, for guidance on proven change practices to
integrate into the roadmap. In his book Leading Change,
Kotter discusses eight steps for guiding organizational
transformation and what it takes to make it stick.

1 . Establish ing  a  sense of u r gency

2 . Cr eating  th e gu iding  coa lit ion

3 . Dev eloping  a  v ision  and str ategy

4 . Com m u nicating  th e ch ange v ision

5 . Em pow er ing  em ploy ees for  br oad-based action

6 . Gener ating  sh or t-ter m  w ins

7 . Consolidating  ga ins and pr odu cing  m or e ch ange

8. A nch or ing  new  appr oach es in  th e cu ltu r e

Each of these steps provide the underpinnings for the
SAFe implementation road-map. But leaders need to do
more than just understand the steps in implementing
organizational change.

In the book Switch, How To Change Things When
Change Is Hard, authors Heath and Heath note that
leaders must be involved in a hands-on manner. Indeed,
they note that leaders must “script the critical moves.”

Fortunately, hundreds of the world’s largest enterprises
have already gone down this path (see case studies  on

1 . Joh n  P. Kotter , Leading Change,  Kindle edition  (Har v ar d
Bu siness Rev iew  Pr ess, 2 01 2 ).

2 . Ch ip Heath  and Dan Health , Sw itch: How  To Change Things
When Change Is  Hard (Cr ow n Bu siness, 2 01 0).
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the Scaled Agile website), revealing successful adoption
patterns. While every transformation journey is unique
and there is rarely a perfectly sequential step-by-step
implementation, we know that enterprises get the best
results by following a path similar to the SAFe
implementation roadmap.

It consists of 12 main steps, which are described in the
following five chapters:

Chapter 12

The Guiding Coalition

9 . Reach  th e t ipping  point. 1 0. Tr a in  Lean-A gile ch ange
agents.

1 0. Tr a in  execu tiv es, m anager s, and leader s.

1 1 . Cr eate a  Lean-A gile center  of excellence.

Chapter 13

Designing the Implementation

1 3 . Identify  v a lu e str eam s and A gile Release Tr a ins (A RTs).

1 4 . Cr eate th e im plem entation  plan .

Chapter 14

Implementing Agile Release Trains

1 5 . Pr epar e for  A RT lau nch .

1 6 . Tr a in  team s and lau nch  th e A RT.

1 7 . Coach  A RT execu tion .

Chapter 15

Launching More Agile Release Trains and Value
Streams; Extending to the Portfolio

1 8. Lau nch  m or e A RTs and v a lu e str eam s.

1 9 . Extend to th e por tfolio.

Chapter 16

Measure, Grow, and Accelerate

2 0. A cceler ate.

3 . h ttps://w w w .sca ledagile.com /cu stom er -stor ies/
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12

The Guiding Coalition

“A strong guiding coalition is always
needed. One with the right composition,
level of trust, and shared objective.”

—John Kotter

INTRODUCTION

Organizations arrive at the need for change from a wide
range of starting points. Once the rationale and urgency
for a significant change has been established, the difficult
work begins, and the first critical move is to form what
Kotter calls a ‘sufficient powerful guiding collation.’ This
is accomplished by following the first four steps of the
SAFe implementation roadmap.

1 . Reach  th e t ipping  point.

2 . Tr a in  Lean-A gile ch ange agents.

3 . Tr a in  execu tiv es, m anager s, and leader s.

4 . Cr eate a  Lean-A gile center  of excellence.

This chapter describes these first four steps of the
journey.

STEP 1: REACH THE TIPPING POINT

“The tipping point is that magic moment
when an idea, trend, or social behavior
crosses a threshold, tips, and spreads like
wildfire.”



—Malcolm Gladwell, The Tipping Point:
How Little Things Can Make a Big
Difference

Changing the way of working—including the habits and
culture of a large organization—is hard. People naturally
resist change. Accepting change means acknowledging
the possibility that the organization and its people have
some weaknesses. Even worse, it may challenge people’s
long-held beliefs or values. As a result, there must be a
reason for change, one so compelling that maintaining
the status quo becomes unacceptable.

In other words, the enterprise needs to reach its tipping
point —the crossroads at which the organization’s
imperative is to achieve the change rather than resist it,
thus creating the sense of urgency needed to overcome
inertia and the comfort of the status quo.

We’ve observed two forces that are the most common
catalysts for tipping an organization to SAFe.

A  burning plat form .  Som etim es th e need to
ch ange is obv iou s. Th e com pany  is fa iling  to
com pete, and th e ex isting  w ay  of doing  bu siness is
inadequ ate to ach iev e a  new  solu tion  w ith in  a
su r v iv able t im e fr am e. People’s jobs ar e a t  stake,
dr iv ing  a  sense of u r gency  for  m andator y  ch ange
th r ou gh ou t th e or ganization . Th is is th e easier  case
for  ch ange. Wh ile th er e w ill a lw ay s be th ose w h o
r esist ,  th e ener gy  th at  dr iv es th e need th r ou gh  th e
or ganization  is ov er w h elm ing.

Proact iv e leadership.  In  th e absence of a
bu r ning  pla tfor m , leader sh ip is r esponsible for
dr iv ing  ch ange pr oactiv ely  by  ‘taking  a  stand’ for
a  better  fu tu r e sta te. Th is is th e less obv iou s r eason
to dr iv e ch ange, as th e people in  th e or ganization
m ay  not see or  feel th e u r gency  to do th e additional
h ar d w or k needed. A fter  a ll,  th e or ganization  is
su ccessfu l now . Wh y  sh ou ld people assu m e th at
w on ’t  continu e in  th e fu tu r e? Isn ’t  ch ange h ar d,
and r isky , too? In  th is case, leader sh ip m u st
continu ou sly  com m u nicate th e r easons for  ch ange,

4 . Malcom  Gladw ell,  The Tipping Point: How  Little Things Can Make
a Big Difference (Litt le, Br ow n and Com pany , 2 006 ).
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m aking it  clear  th at  m ainta in ing  th e sta tu s qu o is
no longer  acceptable.

In rare instances, organizations have both a burning
platform and proactive leadership with the courage to
direct the change. With SAFe as the transformation
blueprint, such organizations can experience a rapid and
dramatic turnaround from a bleak crisis to positive
business results and a brighter future.

Reaching the tipping point, however, it not enough, by
itself, to succeed. It requires a guiding coalition of
practitioners, managers, and change agents who can
implement specific process changes. Perhaps, even more
important, it also requires leaders who can set the vision,
show the way, and remove impediments to change.
Such leaders must have sufficient organizational
credibility to be taken seriously, and the expertise needed
to make fast, intelligent decisions.

After the vision has been created, it’s time to build a
guiding coalition that is sufficiently powerful to
implement SAFe. Achieving this requires organizations
to take the steps described in the following three sections.

STEP 2: TRAIN LEAN-AGILE CHANGE
AGENTS

“Are you creating a critical mass of people
to help you change?”

—W. Edwards Deming

Most enterprises source change agents from both inside
and outside the organization. They may be business and
technology leaders, Agile coaches, program and project
managers, process leads, and more. In addition, scaling
Agile across the enterprise requires training all the people
who do the work. To make it practical and cost effective,

5 . Edw ar ds Dem ing, W. Out of the Crisis .  MIT Center  for  A dv anced
Edu cational Ser v ices. 1 9 82 ..
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SPCs are licensed to teach other SAFe courses. This
affordable strategy supplies the trainers needed to initiate
and implement the change. While attaining SPC
certification provides the ability to teach, it’s highly
recommended that new SPCs who have limited hands-
on SAFe experience pair with more experienced internal
or external coaches.

The Scaled Agile course, Implementing SAFe with SPC
certification, helps develop change agents and prepares
them to lead the organizational transformation by
adopting SAFe.

STEP 3: TRAIN EXECUTIVES,
MANAGERS, AND LEADERS

“People are already doing their best. The
problem is with the system. Only
management can change the system. It is
not enough that management commit
themselves to quality and productivity,
they must know what it is they must do...
Such a responsibility cannot be delegated.”

—W. Edwards Deming

Some of these key leaders will provide ongoing executive
sponsorship. Others will be directly involved in
implementing SAFe, managing others who do, and
participating directly in ART execution. All of these
stakeholders need the knowledge and skills to lead,
rather than follow, the implementation. This training
may include the following courses:

Leading SA Fe.  Th is cou r se is designed to teach  th e
SA Fe Lean-A gile m indset, pr inciples, and
pr actices, as w ell as th e m ost effectiv e leader sh ip
v a lu es in  m anaging  th e new  gener ation  of
know ledge w or ker s. Th is cou r se a lso h elps th e
or ganization  r each  th e t ipping  point  for  ch ange
and seeds th e enter pr ise w ith  th e know ledgeable,
activ e leader s pr epar ed to gu ide it .



SA Fe Lean Port folio Managem ent .  Th is is a
cou r se and w or ksh op w h er e a ttendees ga in  th e
pr actica l tools and tech niqu es necessar y  to
im plem ent th e Lean  Por tfolio Managem ent (LPM)
fu nctions of str ategy  and inv estm ent fu nding,
A gile por tfolio oper ations and Lean  gov er nance.
Wh ile it ’s not  in it ia lly  necessar y  to tr a in  leader s in
LPM, an  incr easing  tr end is to begin  adopting  it  a t
th e sam e tim e as th e enter pr ise begins adopting
SA Fe. Th is pr ov ides leader s an  oppor tu nity  to
exper ience Lean-A gile pr actices in  por tfolio
m anagem ent, a  dom ain  th at  is fam iliar  to th em ,
w h ich  foster s better  su ppor t  for  th e
tr ansfor m ation .

STEP 4: CREATE A LEAN-AGILE
CENTER OF EXCELLENCE

“A guiding coalition that operates as an
effective team can process more
information, more quickly. It can also
speed the implementation of new
approaches because powerful people are
truly informed and committed to key
decisions.”

—John Kotter

In Chapter 9, we noted how a Lean-Agile Center of
Excellence (LACE) can be a powerful and persistent
force in both achieving the transformation and fostering
relentless improvement.

Indeed, experience has shown that the LACE is a
significant differentiator between companies practicing
Lean-Agile in name only and those truly committed to
adopting Lean-Agile practices and thereby achieving the
best business outcomes.

Establishing the Vision for Change
As the guiding coalition of leaders and change agents is
being formed, they begin to craft a clear vision for the
changes that will be enabled by the adoption of SAFe.



The vision should start with a compelling and well-
understood reason to change. Kotter notes that
establishing a ‘vision for change’ is a primary
responsibility of leadership.  The vision provides three
vital benefits.

Purpose.  It  clar ifies th e objectiv e and dir ection  for
th e ch ange. It  sets th e m ission  for  a ll to follow . It
focu ses ev er y one on  th e ‘w h y ,’ not  th e ‘h ow ,’ of th e
ch ange.

Mot iv at ion .  Th e v ision  h elps m otiv ate people in to
action  by  g iv ing  th em  a  com pelling  r eason  to
m ake th e ch ange and star t  m ov ing  qu ickly  in  th e
new  dir ection . A fter  a ll,  ch ange is h ar d. People’s
r oles and r esponsibilit ies w ill sh ift ,  and fear  m ay
ev en  cau se som e people to leav e. How ev er , w ith  a
com pelling  v ision , ev er y one w ill know  th at  ch ange
m u st occu r  and th at  th er e is no job secu r ity  in
keeping  th ings th e sam e.

A lignm ent .  Th e pow er  of a lignm ent h elps star t
th e coor dinated action  needed to ensu r e th at
h u ndr eds, per h aps ev en  th ou sands, of people w or k
togeth er  tow ar d a  new  and m or e per sonally
r ew ar ding  goa l.  With  a  clar ity  of v ision , people ar e
em pow er ed to take th e actions necessar y  to r ea lize
th e v ision  w ith ou t th e need for  constant
m anagem ent su per v ision .

In the case of a SAFe transformation, the vision for
change must be rooted in the understanding of the Lean-
Agile mindset (Chapter 3) and SAFe principles (Chapter
4). It’s also critical that leaders understand that how
they lead directly influences whether employees buy into
the change and contribute to its success. The Lean-Agile
leadership competency (Chapter 5) described the leader
behaviors that create a positive environment for change.

LACE Mission Statement
Like any Agile team, the LACE needs to align itself with
a common mission to achieve the vision for
implementing SAFe. Figure 12-1 shows an example of a
mission statement.

6 . Joh n P. Kotter , Leading Change (Har v ar d Bu siness Rev iew
Pr ess, 1 9 9 6 ).
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Figure 12-1. Sample LACE mission statement

As we noted in Chapter 9, the LACE may be part of an
emerging Agile Program Management Office (APMO),
or it may exist as a separate group. In either case, the
LACE often serves as a focal point of knowledge and
transformational activities that can power the enterprise
through the changes. In addition, the LACE often
evolves into a permanent organization for Lean-Agile
education, communication, and relentless improvement.

Operation and Organization



The LACE typically operates as an Agile team (typically
four to six people per business unit) and it applies the
same iteration and Program Increment (PI) cadences as
the ARTs. This allows the LACE to plan and Inspect and
Adapt (I&A) in harmony with the ARTs, serving as an
exemplar for Agile team behavior. As a result, similar
roles are needed.

A  Pr odu ct Ow ner  w or ks w ith  stakeh older s to
pr ior it ize th e team ’s tr ansfor m ation  backlog.

A  Scr u m  Master  facilita tes th e pr ocess and h elps
r em ov e r oadblocks.

Th e LA CE team  is cr oss-fu nctional and h as cr edible
people fr om  v ar iou s fu nctional or ganizations. Th at
a llow s th e team  to addr ess backlog  item s w h er ev er
th ey  ar ise, w h eth er  th ey ’r e r ela ted to th e
or ganization , cu ltu r e, bu siness, or  tech nology .

Th e team ’s Pr odu ct Manager  is ty pica lly  a  C-lev el
leader  (or  one lev el below ).

Typically, the LACE is responsible for the following types
of activities:

Com m u nicating  th e bu siness need for  SA Fe

Integr ating  SA Fe pr actices

Foster ing  com m u nities of pr actice

Cr eating  a lignm ent ar ou nd or ganizational
ch anges

Pr ov iding  coach ing  and tr a in ing  to A RT
stakeh older s and team s

Establish ing  objectiv e m etr ics

Facilita ting  v a lu e str eam  identification  w or ksh ops

Defining the LACE Team Size and
Distribution
The size of the LACE must be in proportion to the size
and distribution of the development enterprise. A small
team of four to six dedicated people can support a few
hundred, while a larger size team supports
proportionally larger groups.



For smaller enterprises, a single centralized LACE can
balance speed with economies of scale. However, in
larger enterprises—typically those exceeding 500 to
1,000 practitioners—it’s useful to consider employing
either a decentralized or a hub-and-spoke model (Figure
12-2).

Figure 12-2. LACE team organizational models

The LACE has a tall order to fill: changing the behavior
and culture of a large enterprise. Once a LACE has
formed, there will be a natural desire to accelerate
progress and work through its full backlog as quickly as
possible. However, trying to remove all the major
organizational impediments right at the start could bring
the transformation to a halt. Instead, by defining and
launching ARTs, the LACE empowers the organization
to generate short-term wins with the support of the
entire guiding coalition. It then consolidates those gains
as additional ARTs are launched.



The LACE should work with Business Owners to identify
the metrics that they care most about, determine how
the business tracks the success of the transformation, get
a baseline of these metrics before the first ART is
launched, and remeasure with every PI and every new
ART launch so that the business benefits over time can
be tracked with hard numbers, even in the early stages
of the transformation. This provides the positive
momentum needed to tackle the broader organizational
issues.

The business agility assessment (see Chapter 16,
Measure, Grow, and Accelerate) can help the LACE
understand where a portfolio is on the road to business
agility. The LACE should offer a baseline assessment at
the start of the transformation and then continuously
measure progress and use the recommendations
provided to drive the improvement backlog.

Communicating the Benefits
“If you can’t communicate the vision to
someone in five minutes or less and get a
reaction that signifies both understanding
and interest, you are not done.”

—John Kotter

Whether the reason is a burning platform or proactive
leadership, the goal is the same: realizing the business
benefits that change is intended to deliver. SAFe’s
Principle #1 reminds us to ‘take an economic view.’ In
this context, the leaders should communicate the goal of
the change in terms that everyone can understand.
Dozens of case studies  can help people understand the
journey and its benefits, which are summarized in four
major areas, as Figure 12-1 illustrates.

7 . h ttp://w w w .sca ledagile.com /cu stom er -stor ies
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Figure 12-3. SAFe business benefits

Leaders should communicate these intended outcomes
as part of the vision for the change. Also, they should
describe any specific objectives and measures they hope
to accomplish. This will provide the emotional fuel
necessary to escape the inertia of the status quo.

SUMMARY

Changing the habits and culture of a large organization
is difficult. Some people naturally resist change. As a
result, there must be a reason for such a move, one so
compelling that maintaining the status quo becomes
unacceptable. There are two main forces that tip an
organization to SAFe: a burning platform where the
organization is failing to compete or proactive leadership
where leaders take a stand for a better future state.

After reaching the tipping point, forming a guiding
coalition is the next critical move. An effective coalition
must include the right people from across the
organization, especially leaders who can set the vision,
remove impediments, and make blocking the change
difficult. The people in this coalition need sufficient
organizational credibility to be taken seriously and have
the expertise and confidence to make fast, smart



decisions. The coalition also requires practitioners,
managers, and change agents who can implement local
and specific process changes. The next step is to design
the implementation itself.
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Designing the
Implementation

“Break down barriers between
departments.”

—W. Edwards Deming

In the previous chapter, we described how the first four
steps of the implementation roadmap help form the
‘guiding coalition’—a powerful team of knowledgeable
and enthusiastic people who can lead a Scaled Agile
Framework (SAFe) implementation. In this chapter, we
will describe how to design the implementation with the
next two steps:

Step 5 : Identify  v a lu e str eam s and A gile Release
Tr a ins (A RTs).

Step 6 : Cr eate th e im plem entation  plan .

STEP 5: IDENTIFY VALUE STREAMS
AND AGILE RELEASE TRAINS

With a sense of urgency and a powerful coalition in
place, it’s time to start the implementation. As value
streams and ARTs make up the organizational backbone
of SAFe, the next step is to pick a value stream and
organize the first ART. Although there is no one right
way to begin this virtual reorganization, some starting
points are more effective than others. An effective way to
begin this process is to identify the operational value



streams first and then determine what development
value streams are needed to support it.

Figure 13-1 highlights the six main steps to identify value
streams and ARTs.

Figure 13-1. A process for identifying
development value streams

1. Identify an Operational Value Stream
For some organizations, identifying operational value
streams is easy. Many are the set of activities that
support the products, services, or solutions that the



company sells. In the larger enterprise, however, the
task is more complicated. Value flows through various
applications, systems, and services—across many parts of
the distributed organization to both internal and
external customers. In these cases, identifying
operational value streams is a substantial analytical
activity. Figure 13-2 provides a set of questions that help
stakeholders address the process of identification.

Figure 13-2. Questions to help identify
operational value streams



In addition, identifying operational value streams in the
large enterprise requires an awareness of the
organization’s broader mission and an explicit
understanding of how specific elements of value flow to
the customer.

Figure 13-3 illustrates a consumer loan operational value
stream, including the trigger (loan need), steps (green
chevrons), and people, and value that it generates
(repayment plus interest). This operational value stream
will be used as an example throughout the remainder of
this chapter.

Figure 13-3. An example consumer loan
operational value stream

Once identified, Figure 13-4 illustrates a value stream
definition template, which can be used to capture
information about the operational value stream. It
describes the triggers that start the flow of work, the
customers involved, and the value they and the
enterprise receive.



Figure 13-4. Example value stream definition
template for a consumer loan operational value

stream

2. Identify the Systems that Support the
Operational Value Stream
The next step is to identify the systems that support the
operational value stream (see the yellow boxes in Figure
13-5). Lines are drawn to connect each system to the
value stream step(s) that it supports. This creates a
deeper understanding of what the actual systems are and
how the systems support the operational value stream,
as our consumer loan example illustrates



Figure 13-5. Identify the systems that support
the operational value stream

3. Identify the People Who Develop and
Maintain the Systems
Once the systems that support the operational value
stream have been identified, the next activity is to
estimate the number and locations of the people that
build and maintain those systems (Figure 13-6).

Figure 13-6. Identify the people who develop
and maintain the systems

4. Define the Development Value
Streams



The next step is to identify and define the development
value streams (the blue chevrons in Figure 13-7) and
include all the people needed to develop and deliver
value. The triggers for the development value streams
are the ideas that drive the new features. The value is the
new or enhanced features and functionality of the
systems. The triggers help identify how many
development value streams are needed. If most
requirements necessitate touching every system to
enable the new functionality, we probably have just one
development value stream.

Figure 13-7. Define the development value
streams that support the systems and people

However, if the systems are largely decoupled, we might
have a few development value streams. Figure 13-7
illustrates that most requirements touch the first three
systems or the last one, but rarely all. So, in this case, we
would identify two development value streams, each



capable of developing, integrating, deploying, and
releasing independently, with minimal cross-value-
stream dependencies.

5. Add the People Needed to Build the
Full Business Solution
As described in Chapter 1, business agility requires that
everyone involved in business solution definition and
delivery—information technology, operations, legal,
marketing, finance, support, compliance, security, and
others—is considered part of the development value
stream. With this in mind, the next step is to identify
these additional individuals and teams that are part of
the development value streams identified in the previous
step. Figure 13-8 illustrates that some people from legal,
marketing, and support have joined a development value
stream.



Figure 13-8. Add the people needed to build the
full business solution

How business teams are integrated into a value stream
or ART depends on the scope and the nature of the work
they do. For example, teams such as product marketing
may be embedded directly into the ART as whole teams
or inside other teams.

6. Defining the ARTs That Realize the
Development Value Stream



The final activity is to define the ARTs that deliver the
value. Our experience shows that the most effective
ARTs have the following attributes:

Conta in  5 0–1 2 5  people

Focu s on  a  h olist ic sy stem  or  r ela ted set  of
pr odu cts, ser v ices, or  solu tions

Requ ir e long-liv ed, stable team s to consistently
deliv er  v a lu e

Hav e m inim al dependencies w ith  oth er  A RTs

Can r elease v a lu e independent of oth er  A RTs

Depending on how many people do the work, there are
three possible patterns for designing ARTs (Figure 13-9).

Figure 13-9. Three possible patterns for ART
design

A n A gile Release Train wit h m ult iple
dev elopm ent  v alue st ream s.  Wh en sev er a l
r ela ted pr odu cts or  solu tions can  be pr odu ced w ith
a  r ela tiv ely  sm all nu m ber  of people, a  single A RT
can  often  deliv er  m u ltiple v a lu e str eam s. In  th is



case, ev er y one in  th ese v a lu e str eam s is par t  of th e
sam e A RT.

A n A gile Release Train wit h one
dev elopm ent  v alue st ream .  Often , a  single A RT
can  r ea lize a  sm all v a lu e str eam  (5 0–1 2 5  people).
Th is is com m on, as m any  dev elopm ent gr ou ps ar e
a lr eady  or ganized natu r a lly  in to u nits of abou t
th at size.

A  Solut ion Train wit h m ult iple A gile Release
Trains.  Wh en m any  people ar e inv olv ed, th e
dev elopm ent v a lu e str eam  m u st be split  in to
m u ltiple A RTs to for m  a  Solu tion  Tr a in , as
descr ibed in  th e next  section .

Forming a Solution Train with Multiple
ARTs
As we described in Chapter 8, Enterprise Solution
Delivery, it often takes multiple ARTs to build a large
solution, so forming ARTs within a large solution
requires additional analysis.

This leads us to the next decision about organizing ARTs
around ‘feature areas’ or ‘subsystems’ (Figure 13-10).
Solution trains work best when the teams developing
features and components that have a high degree of
interdependence work together on an ART.

Feat ure-area A RTs a r e optim ized for  flow  and
speed. Bu t pay  a ttention  to su bsy stem  gov er nance;
oth er w ise, th e sy stem  ar ch itectu r e w ill ev entu ally
decay . A s a  cou nter m easu r e, a  sy stem  ar ch itect
(one or  m or e indiv idu als, or  ev en  a  sm all team ) is
dedicated to m ainta in ing  pla tfor m  integr ity  and
su bsy stem  gov er nance.

Plat form  A RTs (e.g .,  com ponents, su bsy stem s)
ar e optim ized for  ar ch itectu r a l r obu stness and
r eu se of com ponents. How ev er , or ganizing  A RTs
th is w ay  cr eates dependencies betw een  th em ,
w h ich  can  slow  th e flow  of v a lu e.



Figure 13-10. Feature area ARTs with a
platform ART

There’s no one right way to split value streams into
ARTs, and large development value streams typically
require both types of ARTs. An example is when multiple
ARTs provide services or solutions based on a common
platform. In this case, a platform ART may be
supporting one or more feature ARTs (Figure 13-10).

There’s another familiar pattern, where ARTs realize just
a feature area or segment (some value stream steps) of a
larger value stream (Figure 13-11). That may not seem
like a fully end-to-end practice, but in reality, the
beginning and the end of a value stream are relative
notions. The different types of systems and operational
value streams being served may offer a logical dividing
line. And, of course, combinations of all these models
often appear in the larger value streams. Figure 13-11 is
a good example of this where the loan origination and
credit scoring segments of the first development value



stream are allocated to separate ARTs, and the second
development value stream has a single subsystem ART
supporting the core banking platform.

Figure 13-11. Forming ARTs in the consumer
loan example

Finally, there are other ART designs and considerations,
driven by geography, spoken language, and cost centers
—all of which may influence the ART design. Since these
designs typically impede flow caution is warranted

Treat the Art Design as a Hypothesis

It’s important to consider the dif f erent options f or splitting dev elopment
v alue streams into ARTs and to choose the option that best balances the
f ast f low of  v alue with the right amount of  architectural integrity. Treat
each design option as a hy pothesis and implement the best-known



alternativ e based on y our assumptions. If  the chosen option works well,
persev ere and continue with that design; otherwise, piv ot and try  a
dif f erent way.

As has been shown, identifying value streams and ARTs
is a critical step and can sometimes be complicated,
especially in large enterprises. To assist with this process
SPCs can apply the following toolkit designed for just this
purpose.

Value Stream and Art Identification Workshop Toolkit

This toolkit prov ides the resources an SPC needs to f acilitate a Value
Stream and ART Identif ication Workshop. This workshop presents a
structured, prov en approach f or collaborating with stakeholders to def ine
v alue streams and ARTs. It helps stakeholders optimize their design by
considering coordination requirements, dependencies, epic distribution,
and organizational change impact. This workshop is of ten run
immediately  f ollowing a Leading SAFe  course attended by  key
stakeholders. It’s av ailable at https://community.scaledagile.com/.

STEP 6. CREATE THE
IMPLEMENTATION PLAN

The next step involves creating the plan for
implementing SAFe. In a smaller portfolio, there may be
only one value stream of interest, making the
transformation target obvious. Larger enterprises,
however, require additional analysis, and leadership
often needs to pick the first value stream to be addressed.

Select the First Agile Release Train
It’s typical for an organization to initially focus on one
value stream (and correspondingly, the first ART). This
can create an initial success and knowledge to apply to
other value streams. An effective strategy to identify a

®
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candidate for the first ART is to consider the intersection
of the four factors illustrated in Figure 13-12.

Figure 13-12. Finding an opportunistic ART to
start the transformation

Figure 13-12 illustrates that the ‘target’ for the first ART
usually best satisfies the following combination of
criteria:

Leadership support .  Lean-A gile leader s dr iv e
and su sta in  or ganizational ch ange by  em pow er ing
indiv idu als and team s. Selecting  an  A RT th at  h as
leader sh ip su ppor t  is cr it ica l for  im plem enting
new  w ay s of w or king  and deliv er ing  sy stem ic
im pr ov em ents.

Clear product s or solut ions.  A RTs w or k best
w h en  th ey  ar e a ligned ar ou nd specific pr odu cts or
solu tions.

Collaborat ing t eam s.  A gile team s pow er  th e
A RT. Selecting  a  fir st  A RT w h er e team s a lr eady
exist  and ar e collabor ating  w ill ensu r e a  solid
fou ndation  for  sca ling.

Significant  challenge or opport unit y .  A s w e
noted ear lier , cr eating  a  sense of u r gency  is th e
fir st  step in  su ccessfu l ch ange. A  significant



pr ogr am  ch allenge or  oppor tu nity  pr ov ides th is
u r gency  and ensu r es th e fir st  A RT h as th e
potentia l to dem onstr ate sign ificant im pr ov em ents
to bu siness ou tcom es.

Create a Preliminary Plan for Additional
ARTs and Value Streams
Before we move on to launching that first ART,
however, it’s likely that a broader implementation plan
may already be forming. Although it’s still early in the
process, strategies for rolling out additional ARTs and for
launching additional value streams may already be
taking shape. In short, change is beginning to happen,
and the signs are everywhere.

Th e new  v ision  is being  com m u nicated and
am plified ar ou nd th e com pany

Pr incipa l stakeh older s ar e a lign ing

Som eth ing  big  is in  th e a ir ,  and people ar e
catch ing  on

The Lean-Agile Center of Excellence (LACE) and various
SPCs and leaders typically guide the transformation,
using Agile and SAFe as their LACE operating model. In
keeping with SAFe practices, the LACE holds internal
Program Increment (PI) planning and invites other
stakeholders, such as Business Owners, to help further
define the implementation strategy. One natural output
would be a PI roadmap for the implementation, which
provides a plan and a PI cadence for implementation
(Figure 13-13).



Figure 13-13. An example PI roadmap

SUMMARY

Value streams and ARTs are the organizational
backbone of a SAFe implementation and are critically
important to the success of this journey. They support
the Lean goal of delivering value in the shortest possible
time and cut across the functional silos that often inhibit
flow.

An effective way to begin the process of moving to this
new organizational model is to identify operational value
streams first and then determine what development
value streams are needed to support them. For some



organizations, identifying operational value streams is
an easy task. Many are simply the products, services, or
solutions the company develops and sells. For others, the
process is more complicated, and some additional
analysis is required to figure out what value will be
delivered and how it flows through the organization.

Creating the implementation plan begins by selecting the
first ART in the chosen development value stream—one
that fully meets the criteria of leadership support, clear
products or solutions, collaborating teams, and a
significant challenge or opportunity. Once the first, and
perhaps subsequent ARTs, has been identified a broad
implementation plan can be drawn up.

Providing the space and time to design and plan the
implementation is critical. Attempting to shortcut or
breeze through this step would be like putting your foot
on the brake at the same time you are trying to
accelerate. But get this one right, and the organization
will be well on its way to a successful transformation
and ready for the next step of launching ARTs.
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Implementing Agile
Release Trains

“Train everyone and launch trains.”

—SAFe advice

INTRODUCTION

In the previous two chapters of this part of the book, we
described steps 1–6 of the implementation roadmap. In
this chapter, we’ll cover the next three steps, which
together is arguably the most important part of the
transformation, the part where the enterprise
implements Agile Release Trains (ARTs). The steps
described in this chapter include the following:

Step 7 : Pr epar e for  th e A RT lau nch .

Step 8: Tr a in  team s and lau nch  th e A RT.

Step 9 : Coach  A RT execu tion .

In addition, we’ll describe an accelerated, one-week
‘quick-start’ approach to the ART launch, which—after
some preparation—is the fastest way for an ART to begin
delivering value.

STEP 7: PREPARE FOR ART LAUNCH

By now, the enterprise will have identified their value
streams and established an implementation plan. It will
also have loosely defined the first ART. This is a pivotal
moment, as plans are now moving toward



implementation. From a change-management
perspective, the first ART launch is critical. This will be
the first major change to the way of working and will
generate the initial short-term wins that help build
momentum.

SAFe Program Consultants (SPCs) often lead the
implementation of the initial ARTs, supported by SAFe-
trained ART stakeholders and members of the Lean-
Agile Center of Excellence (LACE). Whoever leads the
preparation of the ART launch facilitates the activities
described in the following sections.

Defining the ART
In Chapter 13, Designing the Implementation, we
described the process for defining the first value stream
and the ART. At that stage of planning, the ART is
expressed with just enough detail to determine that it’s a
potential ART. However, its details and boundaries are
left to those who better understand the local context. An
ART canvas  (Figure 14-1) offers a template for this
definition.

1 . Th anks to SPCT Mar k Rich ar ds for  th e A RT canv as inspir ation .

1



Figure 14-1. Agile Release Train canvas

A key goal of the ART canvas is to help teams identify
the principal ART roles, the vision for the train, what
solutions it provides, who the customers are, and more.
We know from systems thinking that the people,
management, and processes of the organization that
builds the solution are also a system. By that definition,
the ART itself is also a system. For this system to
function properly, the responsibilities of system
definition, building, validation, and deployment have to
be realized. Filling in the essential roles on the ART



canvas fosters these discussions and highlights the new
responsibilities.

Who Are The Business Owners?

One critical role on the ART is that of  a Business Owner. They  are a
small group of  stakeholders (ty pically  three to f iv e) who hav e the
primary  business and technical responsibility  f or gov ernance,
compliance, and return on inv estment f or the ART’s solutions. The
f ollowing questions can help identif y  the Business Owners:

Who is ultimately  responsible f or business outcomes?

Who can ev aluate the technical ef f icacy  of  the solution
now and in the f uture?

Who should participate in PI planning, help eliminate
impediments, and speak on behalf  of  dev elopment, the
business, and the customer?

Who can approv e, support, and (if  necessary ) def end a
set of  committed Program Increment (PI) plans,
knowing that they  will nev er satisf y  ev ery one?

Who can help coordinate the ef f orts of  the ART with
other organizations in the enterprise?

The answers to these questions will help identif y  the Business Owners,
who will play  a v ital role in deliv ering the ART’s v alue.

Setting the Launch Date and Program
Cadence
With the ART definition in hand, the next step is to set a
date for the first PI planning event. This creates a forcing
function, a ‘date-certain’ deadline for the launch, which
will create a starting point and define the planning
timeline.

A development cadence must also be established,
including the PI and iteration lengths. Although the
SAFe Big Picture shows a ten-week PI, consisting of four
regular iterations and one Innovation and Planning (IP)
iteration, there is no fixed rule for the PI cadence, nor for
how much time should be reserved for the IP iteration.

The recommended duration of a PI is between eight to
twelve weeks. Once the cadence is chosen, it should
remain stable from one PI to another. This allows the
ART to have a predictable rhythm and velocity. The
fixed cadence also allows the train’s team members and



stakeholders to schedule a full year of ART events on
their calendars. The PI calendar usually includes the
following activities:

PI planning  ev ent

Sy stem  dem os

Scr u m  of Scr u m s, PO sy nc, and A RT sy nc m eetings

Inspect  and A dapt (I&A ) ev ent

The advanced notice provided by the PI calendar reduces
travel and facility costs and helps assure that most of the
stakeholders will be available to participate. Once the PI
calendar is set, team events can also be scheduled, with
each team defining the time and place for their DSU,
iteration planning, review, and retrospective events. All
teams on the train should use the same iteration start
and end dates, which facilitates synchronization across
the ART.

Training the ART Leaders and
Stakeholders
Depending on the scope and timing of the rollout, there
may be several ART leaders—Release Train Engineer
(RTE), Product Managers, System Architects/Engineers,
Business Owners, and other stakeholders—who have not
attended Leading SAFe training.

It’s likely they will be unfamiliar with SAFe, will be
unclear on expectations, and may not understand the
need and benefits of their participation. It’s vital that
they understand and support the new model, as well as
the responsibilities of their new roles. SPCs will often
arrange a Leading SAFe class to educate these
stakeholders and motivate their participation. This is
usually followed by a one-day implementation
workshop, where newly trained stakeholders and SPCs
can create the specifics of the launch plan. After all, it’s
their ART; only they can plan for the best outcomes.
Essentially, this is the handoff of primary responsibility



from the change agents to the stakeholders of the newly
formed ART.

Establishing the Agile Teams
During the implementation planning, questions will arise
regarding how to organize the Agile teams around the
solution’s purpose and architecture. Similar to
organizing the ARTs themselves, there are two primary
patterns for organizing Agile teams.

Feat ure t eam s.  Focu sing  on  u ser  fu nctionality ,
featu r e team s ar e optim ized for  fast  v a lu e
deliv er y . Th is is th e pr efer r ed appr oach , as each  is
capable of deliv er ing  end-to-end u ser  v a lu e. Th ey
a lso facilita te th e gr ow th  of ‘T-sh aped’ (m u ltiple)
skills of th e team  m em ber s.

Com ponent  t eam s.  Com ponent team s ar e
optim ized to ach iev e ar ch itectu r a l in tegr ity ,
sy stem  r obu stness, and r eu se of assets (e.g .,  code,
com ponents, ser v ices). Th is ty pe of team  sh ou ld be
lim ited to sign ificant r eu se oppor tu nities, ar eas of
h igh  tech nica l specia lization , and cr it ica l
Nonfu nctional Requ ir em ents (NFRs).

Most ARTs have a mix of feature and component teams.
However, ARTs should avoid organizing teams around a
technical system infrastructure (e.g., architectural layer,
programming language, middleware, user interface) as
this creates unnecessary dependencies, which reduces
the flow of new features and leads to fragile designs.

The next step is to form the Agile teams that will be on
the train. One innovative solution is to enable the people
on the ART to self-organize with a set of minimum
constraints.

Self-Organizing into Agile Teams

In her book Tribal Unity, Getting from Teams to Tribes by Creating a One
Team Culture, Em Campbell-Pretty, SAFe Fellow at Pretty  Agile Pty.,
Ltd., describes how to f acilitate self -organizing an ART into Agile teams.
Campbell-Pretty  notes, “Whether y ou already  hav e teams, or y ou are
looking at creating teams, y ou need to be clear about their mission, and
then ensure teams hav e the right set of  skills to deliv er on those
missions, ideally  autonomously. I would add that we want real teams, not
just groups of  people who work together.”



In other cases, management may lead initial team
selections based on their objectives, knowledge of
individual talents and aspirations, timing, and other
factors. This typically requires significant collaboration
between the teams and management.

Prior to PI planning, all practitioners who will be joining
the ART need to be part of a cross-functional Agile team.
The initial roles of Scrum Master and Product Owner
also need to be established. The team roster template
shown in Figure 14-2 is a simple tool that can help
clarify and visualize the organization of each team.

Figure 14-2. An Agile team roster template

The simple act of filling out the roster can be quite
informative, as it starts to make the more abstract
concepts of Agile development concrete. After all, the
ideal structure of an Agile team is fairly well defined; the
question of who is on the team, and the nature of the
specialty roles, can lead to revealing discussions. Even
the seemingly simple act of dedicating an individual to a
single Agile team can be an eye-opening experience. But
there’s no going back. The proven success patterns of
Agile, including ‘one person–one team,’ are clear.



The geographic location column is also interesting, as it
defines the level of collocation and distribution for each
team. Collocation is better, of course. But there may be
cases where one or more individuals cannot be
physically located with the others. That may evolve over
time, but at least everyone understands where the
current team members reside, so they can start thinking
about Daily Stand-Up (DSU) times and other team
events.

Training Product Owners and Product
Managers
Product Owners and Product Managers provide the
direction for the train and are critical to the success of
the ART. So, the people fulfilling these roles have to be
trained to learn the new way of working, ensure
collaboration, and understand how to best accomplish
their responsibilities. In addition, these roles will be
responsible for building the initial program backlog,
which is a key PI planning artifact.

The SAFe Product Owner/Product Manager course
teaches Product Owners and Product Managers how to
drive the delivery of value together in the SAFe
enterprise.

Training Scrum Masters
Effective ARTs rely on the servant leadership of Scrum
Masters and their ability to coach Agile team members
to improve team performance. Scrum Masters play a
vital part in PI planning and help coordinate value
delivery through Scrum of Scrums meetings. It’s
incredibly helpful if Scrum Masters receive appropriate
training before starting the first PI.

The SAFe Scrum Master course teaches the
fundamentals and explores the role of Scrum in the
context of SAFe. This course is beneficial for both new
and experienced Scrum Masters.



Training System Architects and
Engineers
System Architects/Engineers support solution
development by providing, communicating, and
advancing the broader technology and architectural
view of the solution.

The SAFe for Architects course teaches senior technical
contributors the role of architecture in a Lean-Agile
enterprise. Attendees will explore the principles
underlying Lean-Agile architecture, DevOps, and
continuous delivery. They will also learn how to lead and
support Solution Trains and ARTs, extend the principles
driving continuous flow to large systems of systems and
enable an improved flow of value across an entire
portfolio.

Assessing and Evolving Launch
Readiness
Training people in their new roles and responsibilities is
key to ART readiness, but it’s only one element of a
successful ART launch. PI planning is a significant
event, and preparation is required. The ART Readiness
Workbook in the SAFe PI planning toolkit provides a
checklist for that purpose. It’s available to SPCs at
https://community.scaledagile.com/.

However, since SAFe is based on the empirical Plan–
Do–Check–Adjust (PDCA) model, there is no such thing
as perfect readiness for a launch. Trying to be too perfect
up front will delay learning, postponing the
transformation and benefits realization.

Preparing the Program Backlog
Using the launch date as a forcing function increases the
urgency to determine the scope and vision of the PI. This
is defined by the vision and program backlog—the set of
upcoming features, NFRs, and architectural work that

https://community.scaledagile.com/


outline the future behavior of the system. Consequently,
SPCs and LACE stakeholders often bring the ART stake-
holders together to prepare a common backlog. This is
often done through a series of backlog workshops and
related activities (Figure 14-3).

Figure 14-3. Preparing the program backlog
and related activities

It’s easy to over-invest in backlog readiness, so don’t let
that slow the process down, as the act of planning with
the teams will sort out many issues. Experience shows
that a list of well-written features with initial acceptance
criteria is sufficient. There can be a tendency to over-
plan and create user stories ahead of time, but that often
creates waste and disappointment when the vision
changes.



STEP 8: TRAIN TEAMS AND LAUNCH
THE ART

Now is the time to focus on the new and tentatively
identified Agile teams who will make up the majority of
the ART. Since these are the people who create the
systems needed by the business, it’s critical that they
understand their role in the ART and gain the Lean-Agile
skills needed to be more effective. These team members
may come from different parts of the organization—
business, development, operations, support, and other
domains—to define, build, test, and deploy their
solutions. So, the next significant task is to train all the
teams in the SAFe way of working.

Training Teams
It’s common that some people will feel that they do not
need Agile team training. However, this course is
critically important for digital transformation success, as
the learning describes how Agile teams work together as
a team of Agile teams.

The SAFe for Teams course offers an opportunity for
team building and provides an introduction to Agile
development. It covers the Agile Manifesto, Scrum,
Kanban, and built-in quality practices, along with an
overview of the Scrum Master and Product Owner roles.
It also includes preparation for PI planning and building
a Kanban board for tracking stories. In addition, teams
prepare their backlog, which helps identify some of the
work needed for the upcoming PI planning event.

Understanding the Benefits of Big-Room Training

In some rollouts, teams may be trained separately over
an extended time period. However, we recommend a
more accelerated approach, where all teams on the ART
are trained simultaneously. This practice has created
some controversy in the industry. Many compare this
approach to the intimate setting of a small group with a



single instructor and can’t imagine that it delivers
equivalent benefits. In reality, it delivers far more. But
this is something you have to experience to grasp its full
effect, as the following story describes.

Big-Room Training

Mark Richards, SAFe Fellow at CoActiv ation in Australia, shares his
experiences with big-room training: “How on Earth do y ou get a high-
impact training experience with 100 people in the room? I was initially
unconv inced, so I worked with my  clients to schedule f our or f iv e SAFe
Agile team courses ov er the period leading up to the f irst PI planning. I’d
requested that they  send entire teams to the same course so they  could
sit and learn together, and they  would promise to do their best. Then the
pain would start. First, the teams would of ten be in f lux until the last
moment. Then they  would be too busy  on current commitments to all
come together, so they  would dribble through two or three people at a
time. And distributed team members would go to dif f erent courses.
Finally, I came to understand the motiv ation and some of  the benef its of
the big-room train-ing—and ev entually  got conv inced enough to try  it.
Af ter the f irst big-room training, I was ‘blown away ’ [by  its
ef f ectiv eness], and I spent some time sorting through how on Earth it
could be so powerf ul.”

The ‘big-room’ training approach offers the following
benefits:

A ccelerat ed learning.  Th is tr a in ing  h appens in
tw o day s, r a th er  th an  a  few  m onth s, w h ich  h elps
th e tr a in  com e togeth er  as a  team  of A gile team s,
acceler ating  th e A RT lau nch .

A  com m on m odel for scaling A gile. A ll team
m em ber s r eceiv e th e sam e tr a in ing, a t  th e sam e
tim e, fr om  th e sam e instr u ctor . Th is elim inates
th e v ar iability  of differ ent tr a in ing  sessions ov er
tim e, by  differ ent instr u ctor s, u sing  differ ent
cou r sew ar e m ater ia ls.

Cost -effect iv eness.  One of th e ch a llenges w ith
A gile im plem entation  a t  sca le h as been  th e
av ailability  and expense of tr a in ing. Ta lented,
pr ov en  instr u ctor s ar e h ar d to find and not
consistently  av a ilable, and th eir  costs ar e
cor r espondingly  h igh . Th e big-r oom  appr oach  is
ty pica lly  th r ee to fiv e t im es m or e cost-effectiv e
th an  tr a in ing  one team  at  a  t im e.

Collect iv e learning.  Th er e is no su bstitu te for
th e face-to-face inter action  and lear ning
exper ience of big-r oom  tr a in ing. It  star ts bu ilding
th e socia l netw or k th at  th e A RT r elies u pon  and
cr eates a  far  better  exper ience th an  w h at can  be
accom plish ed w h en  w or king  separ ately  fr om  each



oth er . Th er e can  be a  tr ansfor m ativ e aspect  to it ,
som eth ing  y ou  h av e to exper ience to believ e.

As different as it is, the ‘all-in, big-room training’
approach is one of SAFe’s most cost-effective and
valuable implementation strategies.

Launching the ART
There are many ways to start an ART successfully, and
there’s no specific timeline for the preparation activities
we described earlier. However, our experience has shown
that the easiest and fastest way to launch an ART is
through the ART quick-start approach (Figure 14-4).

Figure 14-4. The one-week, all-in ART quick-
start approach

After the preparation for the ART launch is complete, the
quick-start approach trains people on Agile teams and
holds the first PI planning event in a single week.
Although that may seem daunting, numerous SAFe
adoptions demonstrate this is the easiest and most
practical way to transition 100-plus people to the new
way of working.

Planning The First PI

During the ART quickstart, PI planning helps build team
backlogs based on current priorities. It also reinforces the



learning from the training. A successful PI planning
event is essential to the success of the first PI. It
demonstrates a commitment to the new way of working
and offers the following benefits:

Bu ilds confidence and enth u siasm  for  th e SA Fe
adoption

Star ts to establish  th e A RT as a  team  of A gile team s
and th e socia l netw or k th at  it  r elies on

Teach es th e team s h ow  th ey  can  take
r esponsibility  for  planning  and deliv er y

Cr eates fu ll v isibility  in to th e m ission  and cu r r ent
context  of th e A RT

Dem onstr ates th e com m itm ent of Lean-A gile
leader s to th e SA Fe tr ansfor m ation

It’s recommended that an experienced SPC co-facilitate
PI planning with the RTE to ensure success.

STEP 9: COACH ART EXECUTION

“Whenever you let up before the job is
done, critical momentum can be lost, and
regression may follow.”

—John Kotter, Leading Change

At this stage of the implementation, the first significant
events are now in the rearview mirror. Teams have been
trained, the first ART is launched, and the first PI
planning event has been held. The result of all this effort
is an empowered, engaged, and aligned team of Agile
teams ready to begin building solutions that deliver
value.

Before moving on to the critical work of the train, it’s
important to understand that training and planning
alone do not make the newly formed teams and ARTs
Agile. They simply provide the opportunity to begin the
journey. To support this effort, lead-ership—and SAFe
Program Consultants (SPCs), in particular—need to be
mindful that classroom knowledge does not equal



understanding. It typically takes several PIs for effective
Agile practices and behaviors to become the norm,
which is why significant effort is required for coaching
ART execution.

Coaching Teams
While SPCs often focus on enabling the ART roles and
events, program execution ultimately relies on a
competency in team and technical agility. So, SPCs are
also needed to provide coaching to Agile teams in the
following areas:

In it ia l it erat ion planning to lear n  h ow  to r efine
and adju st  plans dev eloped du r ing  PI planning

Backlog refinem ent  to adju st  th e scope and
defin it ion  of u ser  stor ies defined du r ing  PI planning

Daily  m eet ings to h elp th e team  stay  a ligned on
pr ogr ess tow ar d iter ation  goa ls, r a ise
im pedim ents, and get  h elp

It erat ion rev iews and sy st em  dem os to get
feedback fr om  stakeh older s and assess pr ogr ess
tow ar d PI objectiv es

It erat ion ret rospect iv es to r ev iew  team
pr actices and identify  w ay s to im pr ov e

However, this is only the beginning. To establish a
smooth and consistent flow of value, Agile software
teams will need to become proficient in the built-in
quality practices described in Chapter 6, Team and
Technical Agility.

Most of the software practices were established in the
Extreme Programming (XP) movement and remain a
solid foundation for software craftsmanship. DevOps has
made substantial contributions to these practices as well.

Training So�ware Engineers

The introduction of Lean-Agile and DevOps principles
and practices has evolved the discipline of software
engineering over the past decade. New skills and
approaches will help organizations deliver software-



centric solutions faster, more predictably, and with
higher quality.

The SAFe Agile Software Engineering (ASE) course
offers the foundational principles and practices that
enable the continuous flow of value and built-in quality,
including XP practices, such as BDD, TDD, and test
automation.

Attendees also learn how to define, build, and test stories
in a SAFe CDP. They will explore abstraction,
encapsulation, intentional programming, and the SOLID
design principles of object-oriented software
development. They will understand how ASE fits into the
solution context and learn to collaborate on intentional
architecture and DevOps.

Coaching ARTs
Like the approach for Agile teams, coaching the SPCs
typically coaches the ART through the following
essential events:

PI planning.  Cr eates a lignm ent and sh ar ed
com m itm ent to a  com m on set  of objectiv es.

Sy st em  dem os.  Closes th e r apid feedback loop by
integr ating  and v a lidating  w or king  solu tions

Inspect  & A dapt  (I&A ) workshops.  Enables
r elentless im pr ov em ent and sy stem s th inking.

Scrum  of Scrum s, PO sy nc, and A RT sy nc.
Mainta ins a lignm ent, r esolv es issu es, and
facilita tes ach iev em ent of PI objectiv es.

But these just scratch the surface of the ART’s purpose
and potential. To help ARTs optimize the flow of value,
SPCs coach ART leaders to look beyond the current PI
and capabilities. As the team roles and events are
mastered, the focus shifts to Agile product delivery and
the CDP. This involves both managing and continuously
improving the speed and quality of the ART’s capability
to do the following:



Cont inuously  explore.  Sense and r espond to
m ar ket and bu siness needs and apply  design
th inking  to bu ild and m ainta in  th e pr ogr am
v ision , r oadm ap, backlog, and ar ch itectu r a l
r u nw ay .

Cont inuously  int egrat e.  Bu ild, v a lidate, and
lear n  fr om  w or king  sy stem  incr em ents.

Cont inuously  deploy .  Deliv er  v a lidated featu r es
into pr odu ction , w h er e th ey  ar e r eadied for
r elease.

Releasing on dem and.  Release v a lu e to
cu stom er s, w ith  fr equ ency  and tim ing based on
m ar ket and bu siness needs.

While the program Kanban is the primary tool for
visualizing and managing the CDP, SAFe DevOps, value
stream mapping, and the I&A problem-solving
workshop are the coach’s primary tools for enhancing
these capabilities.

Training SAFe DevOps

To accelerate development of the CDP, DevOps training
can be held during the first IP iteration or according to
need and opportunity in subsequent PIs.

This course provides a comprehensive overview of the
DevOps skills needed to accelerate time to market by
improving the flow of value through the CDP. From
concept to value, attendees will map the current value
stream through their delivery pipeline and identify
practices that will eliminate bottlenecks to flow.

The course will build an understanding of the complete
flow of value, from continuous exploration to
continuous integration and from continuous deployment
to release on demand. Attendees will leave with the tools
they need to execute an implementation plan for
improving their CDP and the knowledge they need to
support it.

Training Agile Product Management



Learning the right mindset, skills, and tools to create
successful products—from inception to retirement—using
Agile techniques to tap into new markets is critical in
today’s fast-paced digital economy.

The SAFe Agile Product Management (APM) course
offers advanced product management techniques for
applying customer-centricity, design thinking, and
continuous exploration to fuel innovation in the Lean
enterprise.

Learners will understand how to accelerate the product
life cycle to get faster feedback and quickly deliver
exceptional products and solutions that delight
customers—in alignment with your organization’s
strategy, portfolio, evolving architecture, and solution
intent. They will learn how to manage value stream
economics, including licensing and pricing; how to use
empathy to drive design; apply product strategy and
vision; develop and evolve roadmaps; execute and
deliver value using SAFe; and explore innovation in the
value stream.

Conducting the Inspect and Adapt

There is no coaching opportunity for continuous
improvement more critical than the first I&A event as
described in the next section.

SPCs and coaches can assist the RTE in leading the first
I&A event, where the current state of the solution is
demonstrated and evaluated by the ART. Teams will
then reflect and identify improvement backlog items
during a structured, problem-solving workshop.

During the I&A everyone will learn the following:

How  w ell th e or ganization  is adopting  SA Fe



How  w ell th e PI w as execu ted and th e qu ality  of th e
sy stem  incr em ent

How  w ell th e A gile team s and th e A RT per for m ed
against  th eir  PI objectiv es

In addition, SPCs and coaches can help lead the first
problem-solving workshop, where corrective actions for
the next PI are identified. This workshop gives teams the
tools they need to relentlessly improve their performance
independently. It also allows teams to work together—
along with their management stakeholders—to
collaboratively address the larger impediments that they
face.

SUMMARY

There is no such thing as ‘perfect readiness’ for an ART
launch. Indeed, trying to be perfect upfront can
potentially delay the transformation and the realization
of its benefits. To avoid this, setting the launch date
ahead of time provides an effective forcing function.

Launching an ART involves three main activities:
preparation, training the Agile teams, and conducting
the first PI planning. The preparation includes
identifying and training ART leaders and specific roles
such as Scrum Masters, Product Owners, Product
Managers, and System Architects, as well as setting the
program cadence and preparing the program backlog.

Following this preparation period, the one-week ART
quick-start approach is a proven way to rapidly
implement the new way of working. In this approach,
the Agile teams are trained, and the first PI planning
event is held, all in a single week. Once launched,
opportunities are sought to coach the ART, focusing on
supporting successful program execution alongside
identifying improvements to the continuous delivery
pipeline.



Launching and coaching the first ART creates an initial
win, which ensures the energy and positive momentum
needed to maintain the transformation and move onto
the next step, which is to launch more ARTs and extend
to the portfolio.
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Launching More ARTs
and Value Streams;
Extending to the
Portfolio

“Consolidate gains and produce more
change.”

—John Kotter

INTRODUCTION

So far, in Part III of this book, we’ve covered the first
nine steps of the implementation roadmap. In this
chapter, we’ll describe the next two steps in the
transformation.

Step 1 0: Lau nch  m or e A RTs and v a lu e str eam s.

Step 1 1 : Extend to th e por tfolio.

STEP 10: LAUNCH MORE ARTS AND
VALUE STREAMS

Launching the initial Agile Release Train (ART) creates
the patterns and ‘muscle memory’ needed to implement
additional ARTs in the value stream. And now, the larger
business opportunity has arrived, enabling the enterprise
to consolidate gains and produce more change by
launching more ARTs and value streams.

Launch More ARTs



By now, SAFe Program Consultants (SPCs), the Lean-
Agile Center of Excellence (LACE), and other
stakeholders have the experience needed to launch more
ARTs in the next selected value stream. After all, the
greater the number of ARTs, the greater the return. The
pattern remains the same. Repeat the critical moves that
worked the first time.

Pr epar e for  A RT lau nch .

Tr a in  team s and lau nch  th e A RT.

Coach  A RT execu tion .

However, a note of caution: the next few ARTs need to
receive the same attention and effort as was paid to the
first. Otherwise, there may be a tendency to assume that
‘everyone knows how to do this now.’ That’s unlikely this
early in the transformation; the change leaders will need
to give as much love and care to each subsequent ART
as they did to their first.

Launch More Value Streams
Launching the first full value stream is a milestone in
the company’s transformation. Outcomes are
improving. People are happier. The new way of working
is becoming a habit. The culture is evolving, too.
However, in a large enterprise, the job is far from done.
The other value streams may be in entirely different
businesses, operating units, or subsidiaries. They may be
located in different countries, offer different solutions
and services, and have different lines of authority that
converge only at the highest corporate level.

As a result, even the spread of optimism to other value
streams may not evoke an automatic embrace of SAFe
across the enterprise. Many may think, ‘What worked
there may not work here.’ So, realistically, each new
value stream represents the same challenge and
opportunity to incorporate all the change management



steps described so far. And each will necessitate the same
series of steps (Figure 15-1).

Figure 15-1. Each value stream executes a
portion of the implementation roadmap

Also, given the scope of the effort ahead, this is a good
time to reflect on earlier principles and apply Principle
#6, Visualize and limit work in process, reduce batch
sizes, and manage queue lengths. We’ll see these
principles at work in the SAFe implementation railway,
described next.

The SAFe Implementation Railway
Sarah Scott, SPC and Lean-Agile organization coach at
Northwestern Mutual Life Insurance & Financial
Planning, presented her company’s case study at the
2016 SAFe Summit. We were so impressed by their
Lean-Agile mindset, how they applied SAFe principles
and practices, and the structured way they executed the
implementation that we asked if we could share their
experience. In turn, we’ve taken those insights and
generalized them into guidance for what we now call the



‘SAFe implementation railway’ (Figure 15-2). The
implementation railway metaphor is a fun and visual
Kanban used to manage a large-scale transformation, as
is further described in the ‘Launch more ARTs and value
streams’ article  on the SAFe website.

Figure 15-2. SAFe implementation railway

With value streams and trains now running consistently,
it’s time to proceed to the next critical move in the SAFe
implementation roadmap, extend to the portfolio,
described next.

STEP 11: EXTEND TO THE PORTFOLIO

“Anchor new approaches in the culture.”

—John Kotter

1 . h ttp://w w w .sca ledagilefr am ew or k.com /lau nch -m or e-ar ts-
and-v a lu e-str eam s/

1

http://www.scaledagileframework.com/launch-more-arts-and-value-streams/


It’s quite an accomplishment for an organization to have
implemented SAFe across a set of value streams. The
new way of working is well on its way to becoming
second nature to everyone who had a role in the
implementation. As a result, the effectiveness of the
whole company starts to improve, and the broader goal
is coming into sharper focus: a truly Lean-Agile
enterprise with a much higher degree of business agility.

This is a critical phase in the rollout. It tests the
organization’s commitment to transforming the business
at all levels. Now is the time to expand the
implementation across the entire portfolio to anchor the
new approach in the culture. In addition, in large
enterprises, a portfolio represents a portion of the
business, not the whole business, and there may be
multiple portfolios that undergo the transformation.

The success of these ARTs and value streams creates a
buzz about the new and better way of working. But this
also tends to stimulate greater scrutiny on some of the
higher-level business practices, which often reveals
legacy, phase-gated processes, and procedures that
impede performance. Inevitably, that starts to put
pressure on the portfolio and triggers the need for the
additional changes necessary to further improve the
strategic flow across the portfolio. These issues typically
include the following:

Too m u ch  dem and v er su s capacity  th at  jeopar dizes
th r ou gh ou t and u nder m ines str ategy

Pr oject-based fu nding, cost-accou nting  fr iction ,
and ov er h ead

No u nder standing  of h ow  to capita lize expenses in
an  A gile bu siness

Ov er ly  deta iled bu siness cases based on
specu lativ e, lagging  ROI pr ojections

Ir on  tr iangle str angu lation  (fixed scope, cost, and
tim e pr ojects)

Tr aditional su pplier  m anagem ent and
coor dination—focu s on  th e low est  pr ice, r a th er
th an  th e h igh est  life-cy cle v a lu e



Ph ase-gate appr ov a l pr ocesses th at  don ’t  m itigate
r isk and actu a lly  discou r age incr em enta l deliv er y

Nowhere is Lean-Agile leadership more critical than in
addressing these remaining legacy challenges. Without
modernizing these approaches, the enterprise will not
escape the inertia of traditional legacy methods, causing
the organization to revert to the old way of doing things.
This inevitably leads to attempting Agile development
without an Agile mindset, i.e., ‘Agile in name only.’ The
results can be severely compromised. But help is at hand.
Figure 15-3 illustrates how these mindsets evolve with
training and engagement while implementing SAFe.

Figure 15-3. Evolving traditional mindsets to
Lean-Agile thinking

Leading the Transformation
Many of these conventional mindsets exist throughout
the organization and, if left unchanged, can sabotage an
effective implementation. To help the staff embrace the
new way of working, we’ve described how SPCs and
Lean-Agile leaders actively participate in leading the
transformation.

Leaders provide the knowledge and purpose needed to
inspire people to embrace the new mindset. In addition,



Lean Portfolio Management (LPM) and the Agile
Program Management Office (APMO) often advance
the need for change and provide the knowledge for the
new way of working. They sponsor and participate in the
LACE and support or encourage the development of the
specialty Communities of Practice (CoPs) that focus on
and advance the new roles, responsibilities, and
behaviors. In so doing, they establish the exemplary
Lean-Agile principles, behaviors, and practices described
in the following sections.

However, before the LPM team and other stakeholders
can transform from traditional mindsets to a Lean-Agile
approach for the portfolio, they need to have a deeper
understanding of LPM and gain hands-on experience
with the tools, techniques, and knowledge needed.

Train Lean Portfolio Management
In this course, attendees gain the practical tools and
techniques necessary to implement the Lean portfolio
management competency. This includes the functions of
strategy and investment funding, Agile portfolio
operations, and Lean governance.

Participants in the course will have the opportunity to
capture the current and the future state with the
portfolio canvas tool and identify important business
initiatives for achieving the future state. They will also
explore methods to establish portfolio flow with the
portfolio Kanban and prioritize initiatives for maximum
economic benefit. The course also provides insights on
how to establish value stream budgets and guardrails
and measure Lean portfolio performance.

Aligning Value Streams to the Enterprise
Strategy
Value streams exist for one reason: to meet the strategic
goals of the portfolio. Implementing a process that
establishes and communicates the strategic themes



reinforces that result. This helps organize the portfolio
into an integrated and unified solution offering. Strategic
themes also inform value stream budgeting decisions, as
described later.

Establishing Enterprise Value Flow
Managing the flow of work from portfolio epics is an
important step in the maturity cycle. This requires
implementing the portfolio backlog and Kanban system.
This facilitates the role of Epic Owners by adopting the
epic backlog, Lean business case, and build-measure-
learn Lean Startup cycle. Also, Enterprise Architects
establish enabler epics needed to extend the architectural
runway to support future business functionality across
the full portfolio.

Implementing Lean Financial
Management
Traditional governance carefully controlled the definition
and cost of development via the ‘project’ construct. But
the project model provided only temporary work for
temporary people; the usual cost and schedule overruns
caused undesirable disruption in personnel and financial
management. As the enterprise improves its methods,
however, and discovers the long-lived nature of most
work, the move to a more persistent flow-based model
will be natural. The new approach minimizes overhead,
gives people a stronger sense of purpose, and facilitates
the growth of institutional knowledge.

This is the larger purpose of the portfolio’s development
value streams, funded by following SAFe strategy and
investment funding practices.

Aligning Portfolio Demand to Capacity
and Agile Forecasting



Lean thinking teaches us that any system operating in a
state of overload will deliver far less than its potential
capacity. This is certainly true for any development
process in which excess Work In Process (WIP)
produces multitasking (lowering productivity),
unpredictability (lowering trust and engagement), and
burnout (lowering everything).

By consistently applying the concept of velocity to the
team, ART, and Solution Train, the emerging SAFe
enterprise uses this valuable knowledge to limit portfolio
WIP until demand matches capacity. That increases
throughput and the value delivered to the customer. And
in place of detailed, long-range commitments, the SAFe
enterprise applies Agile forecasting to create a portfolio
roadmap, a baseline of expectations communicated to
internal and external stakeholders.

Evolving Leaner and More Objective
Governance Practices
As we noted in Figure 15-3, customary governance
practices were often based on conventional waterfall life-
cycle development. This usually included passing various
phase-gate milestones, along with proxy, document-
driven measures of completion. The Lean-Agile model,
however, works differently. As explained in SAFe
Principle #5, Base milestones on objective evidence of
working systems, the focus of governance evolves,
establishing and measuring the appropriate objective
measures at the conclusion of each PI.

Fostering a Leaner Approach to Supplier
and Customer Relationships
The Lean-Agile mindset informs another group of
business practices: how the enterprise treats its suppliers
and customers. The Lean enterprise takes the long view.
It enters into long-term partnerships with suppliers,
which produces the lowest overall cost of ownership



versus a series of near-term maneuvers that lower only
the price of a current deliverable. Indeed, the enterprise
will help its suppliers adopt Lean-Agile thinking and may
even participate in developing a supplier’s capabilities in
that area.

The SAFe enterprise also recognizes the critical
importance of customers to the value stream. That
realization means they are included in such crucial
events as PI planning, system and solution demos, and
I&A. They take on the responsibilities incumbent on a
customer in a Lean-Agile ecosystem.

Traditional contracting changes as well, evolving to a
leaner approach with Agile contracts, which fosters
healthier—and more profitable—long-term relationships.

SUMMARY

Launching the first ART creates a short-term win.
However, in the large enterprise, the job is just
beginning. To continue the journey, the critical moves
that worked the first time need to be repeated.

The same level of attention and effort should be devoted
to the launch of each subsequent train as for the first,
focusing initially on ARTs within the same value stream
before moving onto the next value stream.

Once the Lean enterprise has realized a fully
implemented set of SAFe value streams, these new ways
of working must then be extended to the portfolio to
create alignment between strategy and execution.
Establishing Lean portfolio management provides a
comprehensive governance approach to ensure that each
portfolio fulfils its role in supporting the enterprise to
achieve its broader business objectives.

The journey does not end here however, as with this
structure in place the enterprise can now focus on how
to measure, grow, and accelerate the journey toward the
goal of business agility.
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Measure, Grow, and
Accelerate

“Excellent firms don’t believe in excellence
—only in constant improvement and
constant change.”

—Tom Peters

In the previous chapters of this part of the book, we
covered steps 1–11 of the implementation roadmap. In
this chapter, we’ll cover the last and most persistent step
—step 12: accelerate. However, this final step is not the
end. Instead, it’s the start of a new beginning! Now the
goal is to accelerate the enterprise’s growth toward
business agility.

To reinforce and accelerate the SAFe transformation,
leaders must now ‘measure and grow’ the
implementation. To do that, they’ll need to maintain the
energy and enthusiasm they’re devoting to the short
cycles of iterations and Program Increments (PIs) while
setting their sights on the larger goals of true business
agility.

Organizations that have followed the first 11 steps of the
implementation roadmap deserve congratulations!
There’s no doubt that substantial progress has occurred;
for example:

A  su fficiently  pow er fu l coa lit ion  of ch ange agents
is in  place.

Th e m ajor ity  of stakeh older s ar e tr a ined in  Lean-
A gile pr actices.



Leader s ar e ‘th inking  lean ’ and ‘em br acing
agility . ’

Th e por tfolio h as been  r eor ganized ar ou nd v a lu e
str eam s.

A gile Release Tr a ins (A RTs) h av e been  lau nch ed
and ar e continu ou sly  deliv er ing  v a lu e.

Th e new  w ay  of w or king  is becom ing th e nor m  for
indiv idu al team s and th ose r esponsible for
m anaging  por tfolio concer ns.

Most importantly, substantial business benefits are
accumulating every day. Improvements in quality,
productivity, time to market, and employee engagement
are meeting or exceeding expectations. The first results
of business agility are becoming apparent. It can be
tempting to think that the work of transformation is
done, since most of the steps in the implementation
roadmap have been followed.

However, building on these benefits allows the enterprise
to accelerate its business agility journey. This requires a
commitment to basic and advanced practices,
selfreflection, and retrospection. Here are some activities
the enterprise can use to ensure its relentless
improvement:

Measu r e and gr ow

Reinfor ce th e basics w ith  Essentia l SA Fe

A nch or  new  beh av ior s in  th e cu ltu r e

A pply  lear nings acr oss th e enter pr ise

Each of these is described in the following sections.

MEASURE AND GROW

‘Measure and grow’ is the term we use to describe how a
portfolio evaluates its progress toward business agility
and determines improvement steps. It describes how to
measure the current state and grow to improve overall
business outcomes. There are two separate assessment



mechanisms, which are designed for different audiences
and different purposes.

1 . Th e SA Fe bu siness agility  assessm ent is designed for  Lean
Por tfolio Managem ent (LPM), Lean-A gile Center  of Excellence
(LA CE), and oth er  por tfolio stakeh older s to assess th eir
ov er a ll pr ogr ess tow ar d th e u lt im ate goa l of tr u e bu siness
agility .

2 . Th e SA Fe cor e com petency  assessm ents ar e u sed to h elp
team s and tr a ins im pr ov e on  th e tech nica l and bu siness
pr actices th ey  need to h elp th e por tfolio ach iev e its goa ls.

Each assessment follows a standard process pattern of
running the assessment, analyzing the results, taking
action, and celebrating the victories.

SAFe Business Agility Assessment
The SAFe business agility assessment is a high-level
assessment that summarizes how Agile the business is at
any point in time. The assessment report provides a
visualization that shows progress measurements along
the 21 dimensions. An example report is shown below in
Figure 16-1.



Figure 16-1. Example business agility
assessment showing low LPM proficiency

Running the Business Agility Assessment

The business agility assessment contains a series of
questions that help identify the current state of the
portfolio. Typically, portfolio, business, and technology
stakeholders take it, together with the LACE. After
choosing the target audience and deciding which
competencies the group should assess, it’s essential to set
the context before starting the assessment, ensuring that
all participants understand the 21 dimensions, as well as
the SAFe terminology used.

Assessing business agility progress is not a trivial feat.
Opinions abound, the data is lumpy, and the ways of
working are evolving at the same time as the assessment
is taking place. Therefore, simply sending the assessment



out to various participants and asking them to fill in the
data will probably not provide the right experience or
accurate results. Instead, we recommend a facilitated
session with someone trained in the nuances of SAFe
and the assessment process. An experienced SAFe
Program Consultant is probably a good choice.

Two assessment patterns can be used:

Fill ou t  th e assessm ent indiv idu ally  and th en  com e
togeth er  to discu ss and analy ze th e r esu lts

Wor k togeth er  to discu ss each  qu estion  and r each  a
consensu s on  th e scor e

Both patterns have their benefits and disadvantages.
Either way, having a facilitator to set the context and
answer questions during the assessment is vital. The
facilitator also helps ensure that the assessment
workshops are engaging and actionable.

Analyzing Business Agility Assessment Results

With the data from the assessment in hand, the next step
is to analyze the results. During the analysis, it is
important to identify significant variances in opinion.
These might stem from a different understanding of the
statement itself, or from disagreement about the current
state in relation to a specific dimension. The goal is to
explore the differences to get better alignment of where
improvement is needed. This is a significant part of the
collaborative learning experience.

Dimensions that the group has assessed as problematic
can then be explored to understand the reasons that
drove people to score themselves low. In addition to
pointing out areas needing improvement, the assessment
allows portfolios to see visible improvements in
performance or ‘wins.’ The wins or small milestones,
when multiplied, encourage teams to consolidate those
gains and produce more change, as Kotter’s model
suggests.



The facilitator should also be aware of the Dunning-
Kruger effect,  in which people tend to assess their ability
as greater than reality. In turn, dimensions that seem
unnaturally high should be reviewed to ensure the group
understands the meaning of the statements in question
and are being realistic in their assessment.

Taking Action on the Business Agility Assessment

Although high level, taking the business agility
assessment is, in itself, a learning experience. Many
questions directly set expectations of behaviors, activities,
or outcomes that can be reasoned about and discussed.
For example, a question about continuous learning such
as “the organization provides dedicated time and space
for people to explore and experiment” is fairly clear, and
the implied corrective action is fairly obvious. Further in
Figure 16-1, the enterprise scored low in LPM. That
could be because they are ineffective at it, but it’s more
probable that that enterprise hasn’t started that part of
the journey yet. In most cases, a quick look at the
implementation roadmap will identify some fairly
obvious next steps, with the goal being to steadily
improve proficiency across all seven core competencies.

The portfolio or the LACE should routinely re-evaluate
their progress toward business agility, perhaps every
other PI, and plan the next steps. The measurement
frequency depends on the opportunities pursued and
how fast the portfolio can reasonably achieve progress.
Creating a baseline early on in the transformation,
followed by periodic assessments, will illustrate
improvement trends and allow everyone to
communicate successes.

SAFe Core Competency Assessments

1 .
h ttps://en .w ikipedia .or g/w iki/Du nning%E2 %80%9 3 Kr u ger _eff
ect

1

https://en.wikipedia.org/wiki/Dunning%E2%80%93Kruger_effect


In most cases, assessing progress toward business agility
spurs the enterprise to greater, and deeper, improvement
efforts. That leads the business to explore and start to
measure and take more specific action on some or all of
the seven core competencies. Structured similarly to the
business agility assessment, each core competency
assessment has a set of statements, organized by
dimension, that are rated on the same scale as the above.
The questions go one step deeper to specific aspects and
areas of opportunity and concern along each of the three
dimensions of that specific competency. An example
report is illustrated in Figure 16-2.

Figure 16-2. A report from a team and
technical agility competency assessment

Running a Core Competency Assessment



As with the business agility assessment, the scope,
audience, and process for an individual competency
assessment must be purpose built. Perhaps low results in
the Agile product delivery competency might suggest
that each Agile Release Train assess its progress in that
dimension. Or perhaps it’s an LPM assessment that
needs to bring in the right stakeholders. In any case, all
the guidance and caveats provided earlier still apply and
attention to culture and careful facilitation is necessary
to get the right experience and results.

Each of these more detailed assessments can be
downloaded from the bottom of each competency article
on the SAFe website.

Analyzing Results of a Core Competency Assessment

The results of a competency assessment are summarized
along the three dimensions. But again, there is far more
detail in the assessment and far more learnings than the
figure alone implies. For example, here’s a sample of
questions from the built-in quality dimension, which by
themselves inform stakeholders and imply improvement
activities:

Team s sh ar e r esponsibility  for  design

Team s r edu ce tech nica l debt in  each  iter ation

Team s foster  cr oss-tr a in ing  and T-sh aped skills

Continu ou s integr ation  and au tom ated tests r u n  at
team  and sy stem  lev els

To reiterate, taking the business agility or core
competency assessment is not a routine, mechanical
effort. It’s a facilitated collaborative session filled with
learnings, and it sets expectations and communicates
intent. Therefore, even the apparently simple act of
taking the assessment will be a significant step in
moving toward improvement.

Taking Action from a Core Competency Assessment



Based on the analysis of the core competency
assessment, the team identifies the areas needing the
most improvement. For example, in Figure 16-2, the
built-in quality dimension of the team and technical
agility competency has a low score, while the other areas
appear solid.

Each competency article contains a ‘grows’ link, which
opens a page that has recommendations for each
dimension (Figure 16-3). The grows represent an activity
(e.g., watch a video, run a workshop) that helps the
team improve in that dimension.

Figure 16-3. Built-in quality grows from the
team and technical agility competency

The grows in Figure 16-3 are organized into three groups
(core, intermediate, and advanced) to provide a logical
order for selecting improvement actions. It’s also helpful
to prioritize the opportunities using Weighted Shortest



Job First (WSJF) and choose one or two activities to
limit work in process and gain the most value in the
shortest time. The top, highest priority items go into the
appropriate backlog (e.g., LACE, program) based on the
size and scope of the improvement.

Celebrate Successes
Lastly, change is hard. Continuous change is harder still.
A smart enterprise uses small wins to celebrate progress
and inspire people to achieve the next milestone. There
are many opportunities to celebrate: such as when a
portfolio, ART, or team move from one level to the next
in each dimension; or perhaps even manage to change a
single assessment statement from ‘mostly false’ to
‘mostly true.’ Celebrating successes creates the fuel
needed for more improvement and advancement on the
journey toward business agility.

These milestones can also provide an opportunity for
organizations to gamify the process. This, in turn, can
motivate individuals and teams to intensify their focus
on the activities that will help them and their portfolio to
achieve goals.

In addition, tying the improvement to changes in the
value stream KPIs and other busness metrics connects
the effort to the portfolio’s measures of success. This
way, the entire portfolio can focus on results and
celebrate growth and positive outcomes.

REINFORCE THE BASICS WITH
ESSENTIAL SAFE

The business agility and individual competency
assessments provide a comprehensive framework to help
the enterprise ‘measure and grow.’ But there’s often an
intermediate path as well. In virtually every sport, when
teams start to struggle, coaches will refocus their players
on the fundamentals of their positions. This first step on



the path back to winning is also often the same for
organizations adopting SAFe.

At the beginning of the transformation, everyone was
trained, and the initial emphasis was on learning the
fundamentals of SAFe. However, as more trains are
launched and the organization’s attention moves to new
challenges, steps in the implementation roadmap may be
skipped. Practices that were closely followed in the
beginning may have been altered or discontinued.
Whether it’s lack of understanding, a desire to shortcut
the path to agility, or the natural ebb and flow of a
company’s attention to performance, often one or more
of the ten critical success factors in Essential SAFe
(Figure 16-4) is not being followed.

Figure 16-4. The ten critical success factors of
Essential SAFe

Experience from thousands of SAFe implementations
has shown that skipping any factor will lead to the
portfolio achieving less than exemplary results. To
overcome these challenges, the following ten critical
success factors (Figure 16-4) are a subset of Essential



SAFe that describe the basics necessary to achieve
positive business outcomes.

Each of these elements is described next.

1. Lean-Agile Principles

SAFe practices are grounded in fundamental Lean-Agile
principles. As organizations adopt SAFe, their continuous
improvement activities find even better ways of working.
These principles guide those efforts and ensure that
adjustments are moving on a steady path to the ‘shortest
sustainable lead time, with the best quality and value to
people and society.’

2. Real Agile Teams and Trains

Real Agile teams and ARTs are fully cross-functional.
They have everything, and everyone, necessary to
produce working, tested increments of the solution. Self-
organizing and self-managing, they flow value more
quickly, with a minimum of overhead. Agile teams that
cannot define, build, test, and deliver their work are not
fully functional Agile teams. ARTs that cannot deliver
solutions or parts of them are not fully capable ARTs.

3. Cadence and Synchronization

As described in Principle #7, cadence provides a
rhythmic pattern—a steady heartbeat for the
development process. It makes routine those things that
can be routine. Synchronization allows multiple
perspectives to be understood and resolved at the same
time. For example, synchronization is used to pull the
various assets of a system together to assess solution-
level viability.

4. PI Planning

No event is more powerful in SAFe than PI planning. It
provides the rhythm for the ART and connects strategy
to execution by ensuring business and technology



alignment. Aligning the entire ART to a common vision
and goal creates energy and a shared sense of purpose.

5. Customer Centricity, DevOps, and Release on
Demand

SAFe enterprises create a positive customer experience
across their full set of products and services. They adopt
a DevOps mindset, culture, and applicable technical
practices to enable more frequent and higher-quality
releases whenever the market demands. Customer
centric, they apply design thinking to their work. These
practices provide faster validation of hypotheses and
produce greater profits, increased employee engagement,
and more satisfied customers.

6. System Demo

The primary measure of the ART’s progress is the
objective evidence from a working solution in the system
demo. Every two weeks, the full system—the integrated
work of all teams on the train for that iteration—is
demoed to the train’s stakeholders. Stake-holders then
provide the feedback the train needs to take corrective
action and stay on course. This replaces other forms of
governance that create additional work and impede flow.

7. Inspect and Adapt

Inspect and Adapt (I&A) is a significant event held every
PI and is a predetermined time to reflect, collect data,
and solve problems. The I&A event assembles teams and
stakeholders to assess the solution and define the
improvements and actions needed to increase the
velocity, quality, and reliability of the next PI.

8. Innovation and Planning (IP) Iteration

The IP iteration serves multiple purposes. It acts as an
estimating buffer for meeting PI objectives and provides
dedicated time for innovation, continuing education, PI
planning, and I&A. IP iteration activities support many
Lean-Agile principles that enable business agility.



9. Architectural Runway

The architectural runway consists of the existing code,
components, and technical infrastructure necessary to
implement high-priority, near-term features, without
excessive delay and redesign. Insufficient investment in
the architectural runway slows the train and makes the
ART’s delivery less predictable.

10. Lean-Agile Leadership

For SAFe to be effective, the enterprise’s leaders and
managers take responsibility for Lean-Agile adoption
and success. Executives and managers become Lean-
Agile leaders trained in—and then become trainers of—
these Leaner ways of thinking and operating. Without
leadership taking responsibility for the implementation,
the transformation will be unlikely to achieve the full
benefits.

ANCHOR NEW BEHAVIORS IN THE
CULTURE

Implementing SAFe and achieving mastery of the seven
competencies will inevitably shift the culture of the
organization. Anchoring this shift to make it permanent
is critical to ensuring that the organization keeps
progressing and doesn’t regress to old patterns of
behavior. As portfolios advance toward higher degrees of
mastery, there will be a natural tendency to assume that
the new way of working has become habit and to shift
the focus of the organization to the ‘next big thing.’

But beware. Until all of the new principles and practices
spread throughout the entire portfolio become the
default way of working, there will be an ongoing risk
that some or all of the organization’s gains will be lost.
The portfolio could easily revert to legacy mindsets and
practices. Changes in leadership, threats that create an
emergency response environment, or the organization



not having enough time and experience for the new
habits to take root are all possible causes.

So, how can this pitfall be avoided?

Once again, the wisdom of W. Edwards Deming points
the way. “Transformation is not automatic. It must be
learned; it must be led.” Leaders must do more than
‘change the system.’ Leaders have to understand the
principles and practices of change leadership and
organizational change management. They must become
curators, caretakers, and defenders of the new way of
working. When the heat is on and the pressure to revert
to old habits escalates, everyone will look to leaders from
the top of the organization down to see how they
respond. Has leadership transformed how it thinks, acts,
and makes decisions—even in moments of crisis? When
leaders demonstrate that real change has occurred and
going backward is not an option, no matter the
circumstances, the changes become part of the
organization’s DNA. Then, the new way of working is
likely to withstand similar challenges in the future.

Many of these new behaviors are modeled and
exemplified by two specialty roles: the Scrum Master and
the RTE. It takes a combination of coaching, experience,
and training to develop them.

Advance Scrum Master Servant
Leadership
Scrum Masters are servant leaders and coaches for an
Agile team. They help educate the team in Scrum, XP,
Kanban, and SAFe built-in quality practices. They also
help remove impediments and foster an environment for
high-performing team dynamics, continuous flow, and
relentless improvement. Consequently, Scrum Masters
play a critical role in the adoption of SAFe.

After a Scrum Master has been in the role for a while, at
least three to five PIs, it’s time for them to apply



advanced learning to their experience to solve the next
level of problems.

The SAFe Advanced Scrum Master course prepares
current Scrum Masters for their leadership role in
facilitating Agile team, program, and enterprise success
in SAFe implementation.

The course covers facilitation of cross-team interactions
in support of ART execution and relentless improvement.
It enhances the Scrum paradigm with an introduction to
scalable engineering and DevOps practices, the
application of Kanban to facilitate the flow of value, and
supporting interactions with System Architects, Product
Management, and other critical stakeholders in the
larger enterprise context. The course also offers
actionable tools for building high-performing teams and
explores practical ways of addressing Agile and Scrum
anti-patterns in the enterprise.

Advance Agile Release Train Servant
Leadership
The RTE is a servant leader and coach for the entire
ART. Their major responsibilities are to facilitate the
ART events and processes and assist the teams in
delivering value. RTEs communicate and interact with
everyone on the ART, including executives, Business
Owners, and many other stakeholders to escalate
impediments, help manage risk, and drive relentless
improvement to deliver value. It’s an incredibly difficult
and important role. RTEs are vital to the success of the
entire ART and therefore are critical to the adoption of
SAFe. It’s typical for an RTE to be informally trained
and coached by an experienced SPC. After an RTE has
conducted at least three to five PIs, it’s important that
they can spend time to advance their skills and
knowledge by learning with other similar or more
experienced people.



The SAFe Release Train Engineer course helps RTEs
learn how to build a high-performing ART by becoming
a true servant leader and coach through experiential
learning and examining the RTE role in a Lean-Agile
transformation with other peers. Moreover, RTEs will
learn advanced tech-niques for facilitating ART
processes and execution; coach leaders, teams, and
Scrum Masters in new processes and mindsets; and be
the primary enabler of alignment throughout all levels of
a SAFe enterprise. Although the course can be valuable
for people new to the role, this course relies on train-ing
from the back-of-the room techniques where the
majority of the learning comes from the experiences of
the other course participants.

APPLY LEARNINGS ACROSS THE
ENTERPRISE

It’s common for the world’s largest organizations to
have many portfolios. However, success in one portfolio
does not ensure success in the others. As the initial
portfolio adopting SAFe progresses toward business
agility, the next step of accelerate is to leverage the
insights and successes of the pioneering organization to
transform the remaining portfolios. The recommended
pattern is to provide change agents from the initial
portfolio with the opportunity to help transform future
portfolios, bringing with them all of the experience and
understanding of implementing SAFe. For this pattern to
succeed, organizations need to invest in cultivating the
next generation of leaders in every role so they are
prepared to step in when their counterparts move on to
launch the transformation in other portfolios. Planned
well, these transitions can be smooth and can create
great opportunity and upward mobility for these leaders.
They can also assure that the existing portfolio continues
making progress toward the never-ending journey of
mastering business agility.



SUMMARY

Although it might appear so in the implementation
roadmap, the accelerate step of SAFe is not the last in the
transformation journey. Rather, it’s the beginning of a
new and larger journey of relentless improvement.

The emerging Lean enterprise has started to build a new
operating model. Persistent progress is becoming the
norm, but it can’t be taken for granted. Accelerating the
transformation requires continuous retrospection and
identification of opportunities for improvement. The
business agility and core competency assessments
provide a means to measure this progress and identify
areas for growth. In addition to the ten critical ART
success factors, specific ‘grows’ provide activities to
increase proficiency in each core competency. Over time,
the new behaviors that emerge will become anchored in
a new organizational culture, thereby creating the
opportunity to spread learnings wider across the
enterprise.

Taken together, the ‘accelerate step’ and the ‘measure
and grow’ guidance provide a comprehensive strategy
that will help the enterprise achieve the full business
benefits of a SAFe implementation.



Glossary

The Scaled Agile Framework (SAFe) glossary defines all
of the terms on the Big Picture.

Agile Product Delivery

Agile product delivery is a customer-centric approach to
defining, building, and releasing a continuous flow of
valuable products and services to customers and users.

Agile Release Train (ART)

The Agile Release Train (ART) is a long-lived team of
Agile teams, which, along with other stakeholders,
incrementally develops, delivers, and where applicable
operates one or more solutions in a value stream.

Agile Teams

In SAFe, an Agile team is a cross-functional group of 5
to 11 individuals who define, build, test, and deliver an
increment of value in a short timebox.

Architectural Runway

The architectural runway consists of the existing code,
components, and technical infrastructure needed to
implement near-term features without excessive
redesign and delay.

Built-in Quality

Built-in quality practices ensure that each solution
element, at every increment, meets appropriate quality
standards throughout development.

Business Agility

Business agility is the ability to compete and thrive in the
digital age by quickly responding to market changes and



emerging opportunities with innovative business
solutions.

Business Owners

Business Owners are a small group of stakeholders who
have the primary business and technical responsibility
for governance, compliance, and Return On Investment
(ROI) for a solution developed by an Agile Release Train
(ART). They are key stakeholders on the ART who must
evaluate fitness for use and actively participate in certain
ART events.

Capabilities

A capability is a higher-level solution behavior that
typically spans multiple Agile Release Trains (ARTs).
Capabilities are sized and split into multiple features to
facilitate their implementation in a single Program
Increment (PI).

Communities of Practice (CoPs)

Communities of Practice (CoPs) are organized groups of
people who have a common interest in a specific
technical or business domain. They collaborate regularly
to share information, improve their skills, and actively
work on advancing the general knowledge of the
domain.

Compliance

Compliance refers to a strategy and a set of activities and
artifacts that allow teams to apply Lean-Agile
development methods to build systems that have the
highest possible quality, while simultaneously ensuring
they meet any regulatory, industry, or other relevant
standards.

Continuous Delivery Pipeline

The Continuous Delivery Pipeline (CDP) represents the
workflows, activities, and automation needed to



shepherd a new piece of functionality from ideation to
an on-demand release of value to the end user.

Continuous Deployment (CD)

Continuous Deployment (CD) is the process that takes
validated features in a staging environment and deploys
them into the production environment, where they are
readied for release.

Continuous Exploration (CE)

Continuous Exploration (CE) is the process that drives
innovation and fosters alignment on what should be
built by continually exploring market and customer
needs, and defining a vision, roadmap, and set of
features for a solution that addresses those needs.

Continuous Integration (CI)

Continuous Integration (CI) is the process of taking
features from the program backlog and developing,
testing, integrating, and validating them in a staging
environment where they are ready for deployment and
release.

Continuous Learning Culture

The continuous learning culture competency describes a
set of values and practices that encourage individuals—
and the enterprise as a whole—to continually increase
knowledge, competence, performance, and innovation.

Core Values

The four core values of alignment, built-in quality,
transparency, and program execution represent the
fundamental beliefs that are key to the effectiveness of
SAFe. These guiding principles help dictate behavior and
action for everyone who participates in a SAFe portfolio.

Customer

Customers are the ultimate beneficiaries of the value of
the business solutions created and maintained by the



portfolio value streams.

Customer Centricity

Customer centricity is a mindset and a way of doing
business that focuses on creating positive experiences for
the customer through the full set of products and
services that the enterprise offers.

Design Thinking

Design thinking is a customer-centric development
process that creates desirable products that are profitable
and sustainable over their life cycle.

DevOps

DevOps is a mindset, a culture, and a set of technical
practices. It provides communication, integration,
automation, and close cooperation among all the people
needed to plan, develop, test, deploy, release, and
maintain a solution.

Enablers

An enabler supports the activities needed to extend the
architectural runway to provide future business
functionality. These include exploration, architecture,
infrastructure, and compliance. Enablers are captured in
the various backlogs and occur throughout the
framework.

Enterprise

The enterprise represents the business entity to which
each SAFe portfolio belongs.

Enterprise Architect

The Enterprise Architect establishes a technology
strategy and roadmap that enables a portfolio to support
current and future business capabilities.

Enterprise Solution Delivery

The enterprise solution delivery competency describes
how to apply Lean-Agile principles and practices to the



specification, development, deployment, operation, and
evolution of the world’s largest and most sophisticated
software applications, networks, and cyber-physical
systems.

Epic Owners

Epic Owners are responsible for coordinating portfolio
epics through the portfolio Kanban system. They
collaboratively define the epic, its Minimum Viable
Product (MVP), and Lean business case, and when those
items are approved, they facilitate implementation.

Epics

An epic is a container for a significant solution
development initiative that captures the more substantial
investments that occur within a portfolio. Because of
their considerable scope and impact, epics require the
definition of a Minimum Viable Product (MVP) and
approval by Lean Portfolio Management (LPM) before
implementation.

Essential SAFe

Essential SAFe contains the minimal set of roles, events,
and artifacts required to continuously deliver business
solutions via an Agile Release Train (ART) as a team of
Agile teams.

Features

A feature is a service that fulfills a stakeholder need.
Each feature includes a benefit hypothesis and
acceptance criteria and is sized or split as necessary to be
delivered by a single Agile Release Train (ART) in a
Program Increment (PI).

Foundation

The foundation contains the supporting principles,
values, mindset, implementation guidance, and
leadership roles needed to deliver value successfully at
scale.



Full SAFe

Full SAFe is the most comprehensive configuration,
including all seven core competencies needed for
business agility.

Innovation and Planning Iteration

The Innovation and Planning (IP) iteration occurs every
Program Increment (PI) and serves multiple purposes.
It acts as an estimating buffer for meeting PI objectives
and provides dedicated time for innovation, continuing
education, PI planning, and Inspect and Adapt (I&A)
events.

Inspect & Adapt (I&A)

The Inspect and Adapt (I&A) is a significant event, held
at the end of each Program Increment (PI), where the
current state of the solution is demonstrated and
evaluated by the train. Teams then reflect and identify
improvement backlog items via a structured, problem-
solving workshop.

Iteration

Iterations are the basic building block of Agile
development. Each iteration is a standard, fixed-length
timebox, where Agile teams deliver incremental value in
the form of working, tested software and systems. The
recommended duration of the timebox is two weeks.
However, one to four weeks is acceptable, depending on
the business context.

Iteration Execution

Iteration execution is how Agile teams manage their
work throughout the iteration time-box, resulting in a
high-quality, working, tested system increment.

Iteration Goals

Iteration goals are a high-level summary of the business
and technical goals that the Agile team agrees to
accomplish in an iteration. They are vital to coordinating



an Agile Release Train (ART) as a self-organizing, self-
managing team of teams.

Iteration Planning

Iteration planning is an event where all team members
determine how much of the team backlog they can
commit to delivering during an upcoming iteration. The
team summarizes the work as a set of committed
iteration goals.

Iteration Retrospective

The iteration retrospective is a regular meeting where
Agile team members discuss the results of the iteration,
review their practices, and identify ways to improve.

Iteration Review

The iteration review is a cadence-based event, where
each team inspects the increment at the end of every
iteration to assess progress, and then adjusts its backlog
for the next iteration.

Large Solution SAFe

Large Solution SAFe describes additional roles, practices,
and guidance to build and evolve the world’s largest
applications, networks, and cyber-physical systems.

Lean Budget Guardrails

Lean budget guardrails describe the policies and practices
for budgeting, spending, and governance for a specific
portfolio.

Lean Budgets

Lean budgets provide effective financial governance over
investments, with far less overhead and friction, and
support a much higher throughput of development
work.

Lean Enterprise

The Lean enterprise is a thriving digital age organization
that exhibits business agility— responding quickly to



market changes and emerging opportunities by
delivering innovative systems and solutions to its
customers in the shortest sustainable lead time.

Lean Portfolio Management

The Lean portfolio management competency aligns
strategy and execution by applying Lean and systems
thinking approaches to strategy and investment funding,
Agile portfolio operations, and governance.

Lean User Experience (Lean UX)

Lean User Experience (Lean UX) design is a mindset,
culture, and a process that embraces Lean-Agile
methods. It implements functionality in minimum
viable increments and determines success by measuring
results against a benefit hypothesis.

Lean-Agile Leadership

The Lean-Agile leadership competency describes how
Lean-Agile leaders drive and sustain organizational
change and operational excellence by empowering
individuals and teams to reach their highest potential.

Lean-Agile Mindset

The Lean-Agile mindset is the combination of beliefs,
assumptions, attitudes, and actions of SAFe leaders and
practitioners who embrace the concepts of the Agile
Manifesto and Lean thinking. It’s the personal,
intellectual, and leadership foundation for adopting and
applying SAFe principles and practices.

Lean-Agile Principles

SAFe is based on 10 immutable, underlying Lean-Agile
principles. These tenets and economic concepts inspire
and inform the roles and practices of SAFe.

Measure and Grow

Measure and grow is the way portfolios evaluate their
progress toward business agility and determine their next



improvement steps.

Metrics

Metrics are agreed-upon measures used to evaluate how
well the organization is progressing toward the portfolio,
large solution, program, and team’s business and
technical objectives.

Milestones

Milestones are used to track progress toward a specific
goal or event. There are three types of SAFe milestones:
Program Increment (PI), fixed-date, and learning
milestones.

Model-Based Systems Engineering (MBSE)

Model-Based Systems Engineering (MBSE) is the
practice of developing a set of related system models that
help define, design, and document a system under
development. These models provide an efficient way to
explore, update, and communicate system aspects to
stakeholders, while significantly reducing or eliminating
dependence on traditional documents.

Non-Functional Requirements (NFRs)

Non-Functional Requirements (NFRs) define system
attributes such as security, reliability, performance,
maintainability, scalability, and usability. They serve as
constraints or restrictions on the design of the system
across the different backlogs.

Organizational Agility

The organizational agility competency describes how
Lean-thinking people and Agile teams optimize their
business processes, evolve strategy with clear and
decisive new commitments, and quickly adapt the
organization as needed to capitalize on new
opportunities.

PI Objectives



Program Increment (PI) objectives are a summary of
the business and technical goals that an Agile team or
train intends to achieve in the upcoming Program
Increment (PI).

Portfolio Backlog

The portfolio backlog is the highest-level backlog in
SAFe. It provides a holding area for upcoming business
and enabler epics intended to create and evolve a
comprehensive set of solutions.

Portfolio Kanban

The portfolio Kanban system is a method to visualize
and manage the flow of portfolio epics, from ideation
through analysis, implementation, and completion.

Portfolio SAFe

Portfolio SAFe aligns strategy with execution and
organizes solution development around the flow of value
through one or more value streams.

Portfolio Vision

The portfolio vision is a description of the future state of
a portfolio’s value streams and solutions and describes
how they will cooperate to achieve the portfolio’s
objectives and the broader aim of the enterprise.

Pre-and Post-PI Planning

Pre– and post–Program Increment (PI) planning events
are used to prepare for, and follow up after, PI planning
for Agile Release Trains (ARTs) and suppliers in a
Solution Train.

Product Management

Product management is responsible for defining and
supporting the building of desirable, feasible, viable, and
sustainable products that meet customer needs over the
product-market life cycle.

Product Owner (PO)



The Product Owner (PO) is a member of the Agile team
responsible for defining stories and prioritizing the team
backlog to streamline the execution of program priorities
while maintaining the conceptual and technical integrity
of the features or components for the team.

Program Backlog

The program backlog is the holding area for upcoming
features, which are intended to address user needs and
deliver business benefits for a single Agile Release Train
(ART). It also contains the enabler features necessary to
build the architectural runway.

Program Increment (PI)

A Program Increment (PI) is a planning interval during
which an Agile Release Train (ART) delivers incremental
value in the form of working, tested software and
systems. PIs are typically 8–12 weeks long. The most
common pattern for a PI is four development Iterations,
followed by one Innovation and Planning (IP) iteration.

Program Increment (PI) Planning

Program Increment (PI) planning is a cadence-based,
face-to-face event that serves as the heartbeat of the
Agile Release Train (ART), aligning all the teams on the
ART to a shared mission and vision.

Program Kanban

The program and solution Kanban systems are a method
to visualize and manage the flow of features and
capabilities from ideation to analysis, implementation,
and release through the continuous delivery pipeline.

Release on Demand

Release on demand is the process that deploys new
functionality into production and releases it immediately
or incrementally to customers based on demand.

Release Train Engineer (RTE)



The Release Train Engineer (RTE) is a servant leader
and coach for the Agile Release Train (ART). The RTE’s
major responsibilities are to facilitate the ART events and
processes and assist the teams in delivering value. RTEs
communicate with stakeholders, escalate impediments,
help manage risk, and drive relentless improvement.

Roadmap

The roadmap is a schedule of events and milestones that
communicate planned solution deliverables over a
planning horizon.

SAFe for Government

SAFe for Government is a set of success patterns that
help public sector organizations implement Lean-Agile
practices in a government context.

SAFe for Lean Enterprises

SAFe for Lean Enterprises is a knowledge base of proven,
integrated principles, practices, and competencies for
achieving business agility by implementing Lean, Agile,
and DevOps at scale.

SAFe Implementation Roadmap

The SAFe implementation roadmap consists of an
overview graphic and a 12-article series that describes a
strategy and an ordered set of activities that have proven
to be effective in successfully implementing SAFe.

SAFe Program Consultants (SPCs)

Certified SAFe Program Consultants (SPCs) are change
agents who combine their technical knowledge of SAFe
with an intrinsic motivation to improve the company’s
software and systems development processes. They play
a critical role in successfully implementing SAFe. SPCs
come from numerous internal or external roles,
including business and technology leaders,
portfolio/program/project managers, process leads,
architects, analysts, and consultants.



Scrum Master

Scrum Masters are servant leaders and coaches for an
Agile team. They help educate the team in Scrum,
Extreme Programming (XP), Kanban, and SAFe,
ensuring that the agreed Agile process is being followed.
They also help remove impediments and foster an
environment for high-performing team dynamics,
continuous flow, and relentless improvement.

ScrumXP

ScrumXP is a lightweight process to deliver value for
cross-functional, self-organized teams within SAFe. It
combines the power of Scrum project management
practices with Extreme Programming (XP) practices.

Set-Based Design

Set-based design (SBD) is a practice that keeps
requirements and design options flexible for as long as
possible during the development process. Instead of
choosing a single point solution up front, SBD identifies
and simultaneously explores multiple options,
eliminating poorer choices over time. It enhances
flexibility in the design process by committing to
technical solutions only after validating assumptions,
which produces better economic results.

Shared Services

Shared services represent the specialty roles, people, and
services required for the success of an Agile Release
Train (ART) or Solution Train but that cannot be
dedicated full-time.

Solution

Each value stream produces one or more solutions,
which are products, services, or systems delivered to the
customer, whether internal or external to the enterprise.

Solution Architect/Engineer



The Solution Architect/Engineer is responsible for
defining and communicating a shared technical and
architectural vision across a solution train to help ensure
the system or solution under development is fit for its
intended purpose.

Solution Backlog

The solution backlog is the holding area for upcoming
capabilities and enablers, each of which can span
multiple ARTs and is intended to advance the solution
and build its architectural runway.

Solution Context

Solution context identifies critical aspects of the
operational environment for a solution. It provides an
essential understanding of requirements, usage,
installation, operation, and support of the solution itself.
Solution context heavily influences opportunities and
constraints for releasing on demand.

Solution Demo

The solution demo is where the results of development
efforts from the Solution Train are integrated, evaluated,
and made visible to customers and other stakeholders.

Solution Intent

Solution intent is the repository for storing, managing,
and communicating the knowledge of current and
intended solution behavior. Where required, this includes
both fixed and variable specifications and designs;
reference to applicable standards, system models, and
functional and nonfunctional tests; and traceability.

Solution Management

Solution management is responsible for defining and
supporting the building of desirable, feasible, viable, and
sustainable large-scale business solutions that meet
customer needs over time.

Solution Train



The Solution Train is the organizational construct used
to build large and complex solutions that require the
coordination of multiple Agile Release Trains (ARTs), as
well as the contributions of suppliers. It aligns ARTs with
a shared business and technology mission using the
solution vision, backlog, and roadmap, and an aligned
Program Increment (PI).

Solution Train Engineer (STE)

The Solution Train Engineer (STE) is a servant leader
and coach for the Solution Train, facilitating and guiding
the work of all ARTs and suppliers in the value stream.

Spanning Palette

The spanning palette contains various roles and artifacts
that may apply to a specific team, program, large
solution, or portfolio context.

Stories

Stories are short descriptions of a small piece of desired
functionality, written in the user’s language. Agile teams
implement small, vertical slices of system functionality
and are sized so they can be completed in a single
iteration.

Strategic Themes

Strategic themes are differentiating business objectives
that connect a portfolio to the strategy of the enterprise.
They influence portfolio strategy and provide business
context for portfolio decision-making.

Supplier

A supplier is an internal or external organization that
develops and delivers components, subsystems, or
services that help Solution Trains and Agile Release
Trains provide solutions to their customers.

System Architect/Engineer



The System Architect/Engineer is responsible for
defining and communicating a shared technical and
architectural vision for an Agile Release Train (ART) to
help ensure the system or solution under development is
fit for its intended purpose.

System Demo

The system demo is a significant event that provides an
integrated view of new features for the most recent
iteration delivered by all the teams in the Agile Release
Train (ART). Each demo gives ART stakeholders an
objective measure of progress during a Program
Increment (PI).

System Team

The system team is a specialized Agile team that assists
in building and supporting the Agile development
environment, typically including development and
maintenance of the toolchain that supports the
continuous delivery pipeline. The system team may also
support the integration of assets from Agile teams,
perform end-to-end solution testing where necessary,
and assist with deployment and release on demand.

Team and Technical Agility

The team and technical agility competency describes the
critical skills and Lean-Agile principles and practices that
high-performing Agile teams and teams of Agile teams
use to create high-quality solutions for their customers.

Team Backlog

The team backlog contains user and enabler stories that
originate from the program backlog, as well as stories
that arise locally from the team’s local context. It may
include other work items as well, representing all the
things a team needs to do to advance their portion of the
system.

Team Kanban



Team Kanban is a method that helps teams facilitate the
flow of value by visualizing work-flow, establishing
Work In Process (WIP) limits, measuring throughput,
and continuously improving their process.

Value Stream Coordination

Value stream coordination defines how to manage
dependencies and exploit the opportunities that exist only
in the interconnections between value streams.

Value Stream KPIs

Value stream Key Performance Indicators (KPIs) are the
quantifiable measures used to evaluate how a value
stream is performing against its forecasted business
outcomes.

Value Streams

Value streams represent the series of steps that an
organization uses to implement solutions that provide a
continuous flow of value to a customer.

Vision

The vision is a description of the future state of the
solution under development. It reflects customer and
stakeholder needs, as well as the features and capabilities
proposed to meet those needs.

Weighted Shortest Job First (WSJF)

Weighted Shortest Job First (WSJF) is a prioritization
model used to sequence jobs (e.g., features, capabilities,
and epics) to produce maximum economic benefit. In
SAFe, WSJF is estimated as the Cost of Delay (CoD)
divided by job size.
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Backlog

portfolio backlog, 150, 160, 273

program backlog, 99–101, 117, 236, 274

solution backlog, 132–133, 276

team backlog, 78–79, 240, 278
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size of, 50–51
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Benefits
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teams, 170–172
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overview of, 3
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summary, 9
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technology disruption history, 5–7
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continuous engagement, 158

defined, 267

LACE metrics, 212
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team roles, 83

C
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cross-domain planning and, 52–54

developing on, 90, 98–99

making time and space for innovation, 192
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setting program cadence for ART implementation,
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CALMR (Culture, Automation, Lean flow,
Measurement, and Recovery), 111–112

Campbell-Pretty, Em, 233

Capabilities

building and integrating, 131

defined, 267

Capacity, aligning demand to, 251

Capacity allocation, optimizing value and solution
integrity, 158
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CD (Continuous Deployment)

ching ARTs, 242

defined, 268

overview of, 114–115
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CD (Continuous Deployment), 114–115

CE (Continuous Exploration), 112–113

CI (Continuous Integration), 113–114

continuously evolving live systems, 139–140

defined, 268

DevOps and, 90

establishing flow, 85

innovations, 122

overview of, 112

RoD (Release on Demand), 115–116
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coaching ARTs, 242

defined, 268
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Change

leading, 66, 72–73, 249
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openness to, 25–26

responding to vs. following a plan, 33



in strategy, 183

vision for, 72, 209

Change agents, training, 207

Change leadership, 72

Change vision, 72, 209

CI (Continuous Integration)

applying to enterprise solution, 136–137

coaching ARTs, 242

defined, 268

managing batch size, 51

overview of, 113–114
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Coaching

ARTs, 241–243

conducting Inspect and Adapt, 243

teams, 240–241

CoD (Cost of Delay), 100–101

Cohen, Allen, 56

Collaboration

CE (Continuous Exploration), 113

cross-team spaces for, 175

over contract negotiation, 33

tooling and automation, 178

working environments, 175–176

Collective learning, benefits of ‘big room’ training, 238

Collective ownership, built-in quality, 85

Communities of Practice. See CoPs (Communities of
Practice)

Compensation



in motivation of knowledge workers, 55

people operations, 173

Compliance

continually addressing, 130–131

coordinating, 165

defined, 268

Component teams, 233

Components, building and integrating, 131

Confidence vote

making commitment based on, 135

in PI planning, 107

Configuration options, SAFe

Essential SAFe configuration, 17

Full SAFe configuration, 19–20

Large Solution SAFe configuration, 18

overview of, 16–17

Portfolio SAFe configuration, 18–19

Continuous Delivery Pipeline. See CDP (Continuous
Delivery Pipeline)

Continuous Deployment. See CD (Continuous
Deployment)

Continuous engagement, people operations, 172

Continuous Exploration. See CE (Continuous
Exploration)

Continuous Integration. See CI (Continuous
Integration)

Continuous Learning Culture

as core competency, 16

defined, 268

experimentation and feedback, 193

fact-based improvement, 199



Go See (gemba), 192–193

innovation culture, 191–192

innovation riptides, 194–195

learning organizations, 189–191

optimizing the whole, 196

pivoting, 193–194

problem-solving, 196–198

reasons for, 187–189

reflection at key milestones, 198–199

relentless improvement, 195

summary, 199

Contracts

Agile contracts, 184–185

collaboration over contract negotiation, 33

people operations, 172

CoPs (Communities of Practice)

defined, 268

leading transformation, 249

making time and space for innovation, 192

spanning palette elements, 21

Core competencies. See also by individual types

analyzing assessment, 258–259

assessing, 23, 254, 257

illustration of, 63

running assessment, 258

summary of, 15–16

taking action, 259–260

Core values

defined, 269

foundation elements, 22

SAFe, 68–69

Cost centers, measuring portfolio performance, 164



Cost-effectiveness, benefits of ‘big room’ training, 238

Cost of Delay (CoD), 100–101

Costs, ignoring sunk, 184

Courses

Agile Product Management, 243

training executives, managers, and leaders, 207–208

training product owners and product managers, 234

training Scrum Masters, 235

training teams, 237

Cross-domain planning. See also PI (program
incremental)

planning, 52–54

Cross-functional teams

collaboration spaces, 175

LACE and, 211

realizing value streams, 60
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anchoring new behaviors in, 263

continuous learning. See Continuous Learning
Culture

embracing DevOps, 111

hiring for fit with, 172

innovation. See Innovation culture

problem-solving, 196–198

respect for, 28

types of (Westrum), 70–71

Culture, Automation, Lean flow, Measurement, and
Recovery (CALMR), 111–112

Customer centricity

in Agile product delivery, 90

as casualty of hierarchical structure, 7

reinforcing the basics, 262



team actions resulting from, 91

Customer journey maps, 96–97

Customers

Agile team roles, 83

collaboration over contract negotiation, 33

coordinating, 138–139

defined, 269

identifying operational value streams, 216

identifying personas, 95

leaner approach to customer relations, 251–252

making time and space for innovation, 192

pre-PI planning, 134

refining personas and establishing empathy, 95–96

Solution Train roles, 132

visualizing, 177

D

Daily meetings, coaching teams, 240

Daily Stand Up (DSU), Agile teams, 81

DBA (Database Administrators), 84

Decentralization

decision-making, 57–58, 71

LACE organizational models, 212

Decision-making

decentralizing, 57–58

qualities of generative cultures, 71

Definition of Done (DoD), 86

Delivery, early and often. See also Agile Product
Delivery; CDP (Continuous Delivery Pipeline), 40–41

Demand, aligning to capacity and forecasts, 251



Deming, W. Edwards, 11, 39, 42, 45, 61, 65, 207, 215,
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Deployment. See also CD (Continuous Deployment)

Deploy phase of CD, 114

to production, 117

Deployment period, technology disruption and, 4

Design feedback, prototyping for, 98

Design thinking

defined, 269
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in product delivery, 92–93

Designing the implementation

ARTs that deliver value, 221–222

creating implementation plan, 225

development value streams, 219–220

identifying value streams, 215–216

operational value streams, 216–218

overview of, 215

people for building full business solution, 220–221

people for developing and maintaining systems, 219

planning ARTs and value streams, 227

selecting first ART, 225–226

Solution Train with multiple ARTs, 223–225

summary, 228

systems for operational value streams, 218

Development

aligning development cadence, 53

on cadence and releasing on demand, 98–99

Continuous Development, 114

delivery early and often, 40–41

Develop phase of CI, 113



improving system development, 12

incremental, 46–47

integrated development environments, 178

practices in PI planning, 105

Test-Driven and Behavior-Driven, 51, 87

Development value streams

ART design patterns, 222

identifying, 216, 219–220

overview of, 179

people for building full business solution, 220–221

DevOps

continuous delivery pipeline and, 90

defined, 269

embracing, 110–112

enterprise solutions, 122

goal of SAFe, 11

managing batch size, 51

reinforcing the basics, 262

SAFe drawing from, 12

training, 242

The DevOps Handbook, 110

DevSecOps, 112

Discovery, finding better ways (Agile Manifesto), 32
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minimal but sufficient, 126–127

working software vs., 32–33

Done

DoD (Definition of Done), 86

establishing portfolio flow, 160

Draft plan, reviewing in PI planning, 105–106
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DSU (Daily Stand Up), Agile teams, 81

Dual operating system (Kotter), 7

Dweck, Dr. Carol S., 25–26
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Earned authority, of generative leaders, 71

Economic framework (or view)

comprehensive nature of, 41–42

delivery early and often, 40–41

primary elements, 42

Eight-step model for leading change (Kotter), 23
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Empathy maps, 95–96

Enablers

defined, 269

defining epics, 154

stories in team backlog, 78

End-to-end testing, 114
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in motivation of knowledge workers, 56

people operations, 172

Engineers. See also RTEs (Release Train Engineers);
STEs (Solution Train Engineers)

pre-PI planning, 134

roles on Agile teams, 83

software engineers, 241

solution architect/engineer, 276

system architect/engineer, 178, 277



Enterprise

adding value streams to, 250

applying learning across, 265

connecting portfolio to, 147–148

defined, 269

extending mindset to, 170

Lean enterprise, 272

portfolios, 145

as a system, 43–44

Enterprise

architects defined, 269

LPM roles and responsibilities, 146

Enterprise executives, 146

Enterprise Solution Delivery

applying Large Solution SAFe configuration to other
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architectural choices, 128–129

CDP (Continuous Delivery Pipeline), 139–140

CI (Continuous Integration), 136–137

compliance issues, 130–131

connecting portfolio to enterprise strategy, 147–148

coordinating trains and suppliers, 131

core competencies in SAFe, 16

defined, 269

documentation, 126–127

evolving deployed systems, 141

evolving live systems, 139

Lean systems and solution engineering, 123

managing supply chain, 137–139

planning horizons, 128

portfolios in enterprise context, 145

reasons for, 121–123

refining fixed and variable solution intent, 123–124



solution backlog, 132–133

solution context, 125–126

solution intent, 124–125

solution Kanban, 133

Solution Train planning, 133–136

Solution Train roles, 132

summary, 142

Epic Owners

defined, 270

LPM roles and responsibilities, 146

Epics

creating/defining, 153–154

defined, 270

in Lean startup cycle, 155

program epics, 117–118

Essential SAFe configuration

defined, 270

overview of, 17

reinforcing the basics, 260–263

Estimating

in Lean governance, 163

work, 80

Executives

LPM roles and responsibilities, 146

role in PI planning, 104

training, 207–208

Experimentation, feedback in continuous learning, 193

Exploration. See CE (Continuous Exploration)

Extreme Program (XP)

blending Agile methods, 79

Scrum XP, 275



servant leaders, 264–265
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Facilitation kits, for cross-team collaboration, 175

Fact-based improvement, in Continuous Learning
Culture, 199

Feature-area ARTs, 223

Feature teams, 233
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Spanning palette elements

defined, 277

overview of, 20–21

SPCs (SAFe Program Consultants)

certification, 207

coaching, 240

conducting Inspect and Adapt, 243

defined, 275

foundation elements, 22

implementing ARTs, 229–230

planning ARTs and value streams, 227

role of, 73

Specialization, in business team maturity cycle, 172

Spikes, technical practice supporting built-in quality, 87

Stabilize, in Release on Demand, 115



Stage, in Continuous Integration, 114

Stakeholders, training, 232

Standards, quality, 85

Start-stop-continue retrospective method, 197

Startup cycle, portfolio management, 154–156

Startups, innovation in, 182–183

STEs (Solution Train Engineers)

defined, 277

pre-PI planning, 134

Solution Train roles, 132

Stoller, Jacob, 67

Stop, in Lean startup cycle, 156

Stories

defined, 277

in team backlog, 78

Story maps, 97–98

Story points, estimating work, 80

Strategic agility

Agile contracts, 184–185

dimensions of organizational agility, 168

ignoring sunk costs, 184

implementing change in strategy, 183

innovating like Lean startup, 182–183

innovation accounting, 183–184

market sensing, 182

organizing around value, 184

overview of, 181–182

Strategic themes

connecting portfolio to enterprise strategy, 147–148

creating/defining, 148–149



defined, 277

influence of, 149–150

measuring portfolio performance, 164

Strategy

adding value streams to enterprise strategy, 250

implementing change in, 183

visualizing, 177

Strategy and investment funding

connecting portfolio to enterprise strategy, 147–148

epics, 153–154

lean budgets and guardrails, 157–158

maintaining portfolio vision and roadmap, 150

overview of, 146–147

portfolio canvas, 151

portfolio flow, 158–160

portfolio management, 145

portfolio roadmap, 156

portfolio states (current/future), 152

startup cycle, 154–156

strategic themes, 148–150

SWOT and TOWS analysis, 152–153

Strengths, Weaknesses, Opportunities, and Threats
(SWOT), 152–153

Success, celebrating, 261

“Sufficient powerful guiding coalition” (Kotter), 205

Sunk costs, ignoring, 184

Suppliers

coordinating, 131

coordinating customers and, 138–139

coordinating trains and, 123

defined, 277

leaner approach to supplier relations, 251–252



leveraging in SAFe economic framework, 42

pre-PI planning, 134

Solution Train roles, 132

Supply chain, managing, 137–139

Sustainability, design thinking, 93

Switch, How To Change Things When Change Is Hard
(Heath and Heath), 202

SWOT (Strengths, Weaknesses, Opportunities, and
Threats), 152–153

Sync events, 241

Synchronization

cross-domain planning and, 52–54

reinforcing the basics, 261–262

SoS and PO sync events following PI planning, 108

Synthesis, in Continuous Exploration, 113

System

development, 12

evolving deployed, 141

evolving live, 123, 139

identifying people that develop and maintain, 216, 219

managing supply chain, 137–139

that supports operational value streams, 216, 218

tooling and automation, 178

System architect/engineer

defined, 277

roles on Agile teams, 83

tooling and automation, 178

System demo

coaching ARTs, 241

coaching teams, 240

defined, 277



I&A (Inspect and Adapt), 110

PI planning iterations and, 108–109

reinforcing the basics, 262

setting launch date and program cadence for ART

implementation, 232

System teams

in ART success, 83

defined, 278

Solution Train roles, 132

spanning palette elements, 21

Systems thinking

disciplines of learning organizations, 190

enterprise building as a system, 43–44

leveraging, 55

managing supply chain, 137–139

only management can change the system, 45

overview of, 42–43

solution as a system, 43

understanding/optimizing full value stream, 44

T

TCOO (total cost of ownership), 129

TDD (Test-Driven Development)

managing batch size, 51

technical practice supporting built-in quality, 87

Team. See also Agile teams

breakouts in PI planning, 105–106

disciplines of learning organizations, 190

realizing value streams, 60

size and distribution, 211–212

of teams, 76, 82–84

Team and Technical Agility



Agile teams, 77–82

built-in quality, 84–87

core competencies in SAFe, 16

defined, 278

in learning organizations, 190

reasons for, 75–76

summary, 87–88

teams of Agile teams, 82–84

Team backlog

Agile teams, 78–79

coaching teams, 240

defined, 278

Team Kanban, 278

Technical agility. See Team and Technical Agility

Technical teams, 170–172

Technological Revolution and Financial Capital (Perez),
3

Technological revolutions, 4

Technology disruption

background, 5–7

phases, 3–5

Test-Driven Development (TDD)

managing batch size, 51

technical practice supporting built-in quality, 87

Testing

end-to-end, 114

supporting built-in quality, 87

Threats, SWOT analysis, 152–153

Tipping point, 205–207

Tools



individuals and interactions over (Agile Manifesto), 32

tooling and automation, 178

Total cost of ownership (TCOO), 129

TOWS strategic options matrix, 152–153

Tradeoffs, in SAFe economic framework, 42

Training. See also Courses

APM (Agile Product Management), 243

change agents, 207

change leadership, 73

DevOps, 242

executives, managers, and leaders, 207–208

leaders and stakeholders, 232

Lean portfolio management, 250

Scrum Masters, 235

software engineers, 241

teams, 236–23

training product owners and product managers, 234

Trains, coordinating. See also Solution Trains, 123, 131

Transformation. See Change

Transparency, SAFe core values, 69

Tribal Unity, Getting from Teams to Tribes by Creating
a One Team Culture (Campbell-Pretty), 233

Turning point phase, technology disruption, 3

U

Uncertainty, creating knowledge from, 46–47

Urgency, creating sense of, 226

User Experience (UX)

Lean User Experience (UX), 272

spanning palette elements, 21



User research, in product delivery, 93–94

Users. See also Customers

stories in team backlog, 78

story maps, 97–98

UX (Lean User Experience)

defined, 272

spanning palette elements, 21

V

‘V’ life-cycle model, 123–124

Value

Agile teams delivering, 81

continuous delivery, 40–41

lifetime value results from customer centricity, 91

optimizing, 158

organizing around, 58–60, 184

understanding flow of, 59–60

value-centric user stories, 78

Value Management Office (VMO), 161

Value stream

adding to enterprise strategy, 250

Agile portfolio operations, 161

ART design patterns, 222

in business team maturity cycle, 171

defined, 278

development value streams, 219–220

extending to portfolio, 248–252

identifying, 215–216

launching more, 246

mapping, 180

network for business agility, 8

operational and development, 178–179



operational value streams, 216–218

people needed for building full business solution, 220–
221

people that develop and maintain systems, 219

planning ARTs and value streams, 227

realizing, 60

systems that support operational value streams, 218

understanding/optimizing full value stream, 44

Value Stream and ART Identification Workshop, 225

Value stream coordination, 278

Value stream KPIs

celebrating success, 260

defined, 278

informing LPM of progress, 160

measuring portfolio performance, 164

Values

Agile Manifesto, 31–33

Lean-Agile mindset, 27

SAFe core, 68–69

Variability, assuming, 45

Verification/validation

CD (Continuous Development), 114

in program Kanban, 117

Video conferencing, 175

Vision

for change, 72, 209

defined, 278

disciplines of learning organizations, 189–190

maintaining portfolio vision and roadmap, 150

product vision, 105

spanning palette elements, 21



Visualizing work, 49–50, 176–177

VMO (Value Management Office), 161

W

Ward, Allen C., 45, 180

Weighted Shortest Job First. See WSJF (Weighted
Shortest Job First)

Westrum, Ron, 70–71

White boards, in collaboration spaces, 175

WIP (Work In Process)

aligning demand to capacity and forecasts, 251

blending Agile methods, 79

establishing flow, 85, 159

estimating, 80

implementing flow, 181

Lean flow, 111

managing queue lengths, 51–52

portfolio Kanban, 159

program Kanban, 116

reducing batch size, 50–51

visualizing, 49–50, 177

Working environments

cross-team collaboration spaces, 175

overview of, 173–174

PI planning and ART collaboration space, 175–176

remote workers, 174–175

Workplace engagement, in motivation of knowledge
workers, 56

WSJF (Weighted Shortest Job First) defined, 278

in portfolio Kanban, 159–160

program backlog, 100–101



solution backlog, 133

X

XP (Extreme Program)

blending Agile methods, 79

Scrum XP, 275

servant leaders, 264–265
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