
PROCEEDINGS OFȣ 
LEAN SOFTWARE & SYSTEMS CONFERENCE 

2010 ATLANTA 

Lean Software & Systems Consortium 

Editor:  

Eric Willeke 

Authors:  

David J. Anderson 

David P. Joyce 

Elizabeth Keogh 

Robert Y. Loh 

Peter Middleton 

Alan Shalloway 

Mattias Skarin 

Erik C. Sowa 

Dean C. Stevens 

Dennis E. Stevens  

Frank X. Vega 

  



Lean Software & Systems Consortium 

 

© 2010 Lean Software & Systems Consortium. All Rights Reserved. 

Each individual article in this compilation is owned by the individual author and may not be 

reproduced, stored in a retrieval system, or transmitted by any means without the written 

permission of the author unless the compilation is reproduced in its entirety. The electronic 

representation of this compilation may not be stored or shared in a publically accessible location 

without the written permission of the Lean Software & Systems Consortium. 

  



CONTENTS 
 

Contents ....................................................................................................................................................................................... 3 

Welcome ...................................................................................................................................................................................... 4 

Business Drivers for Kanban Adoption .......................................................................................................................... 7 

BDD: A Lean Toolkit ............................................................................................................................................................. 15 

Lean Software Management: BBC Worldwide Case Study ................................................................................... 23 

Using Product Portfolio Management to Improve the Efficiency and Predictability of Teams ............ 45 

Converting a Scrum team to Kanban ............................................................................................................................. 53 

Feature Bits: Enabling Flow Within and Across Teams ......................................................................................... 68 

Feeding the Agile Beast:  Improving Economic Outcomes through Effective Alignment and 

Prioritization  ........................................................................................................................................................................... 84 

3ÃÒÕÍȟ 80ȟ ÁÎÄ "ÅÙÏÎÄȡ /ÎÅ $ÅÖÅÌÏÐÍÅÎÔ 4ÅÁÍȭÓ %ØÐÅÒÉÅÎÃÅ !ÄÄÉÎÇ +ÁÎÂÁÎ ÔÏ ÔÈÅ -ÉØ .................. 99 

  



WELCOME 
Dear Attendees, 

Welcome to the inaugural Lean Software & Systems Conference in Atlanta, Georgia. 

In May 2009, I organized a small event in Miami. We had 18 speakers, a single track each day and 

only 37 paying attendees. In the two days prior to the conference, some industry thought leaders 

came together and formed the Lean Software & Systems Consortium.  

This year is therefore the inaugural Lean Software & Systems Conference, as it is the first event that 

is formally organized by the Consortium. We are proud to say that our event has grown and we 

have around 200 attendees. This includes 43 speakers contributing talks across three tracks each 

day. This year we solicited presentations on a wider range of topics including business & 

management, systems engineering, software engineering practices, innovative edge ideas, as well as 

Kanban and field experience reports. 

One of the goals of the Lean Software & Systems Consortium is to create a body of knowledge and 

provide venues for a wider community around the world to access it. We do this through the 

leanssc.org website and the Kanban community website, limitedwipsociety.org, as well as by 

organizing conferences and supporting local groups in metropolitan areas around the world. Videos 

of presentations from Miami and London in 2009 are available online.  This year we hope to make 

18 videos available from the event, plus slides and audio commentary from all 43 presentations. 

Our proceedings book contains submissions from eight of our speakers. Every one of our speakers 

is incredibly busy so we are grateful to have these detailed papers to share with you as yet another 

knowledge artifact in the emerging field of Lean applied to software development and systems 

engineering. 

/ÎÃÅ ÁÇÁÉÎȟ ÏÕÒ ÃÏÎÆÅÒÅÎÃÅ ×ÏÕÌÄÎȭÔ ÂÅ ÈÁÐÐÅÎÉÎÇ ×ÉÔÈÏÕÔ ÔÈÅ ×ÏÎÄÅÒÆÕÌ ÓÕÐÐÏÒÔ ÏÆ ÏÕÒ ÓÐÏÎÓÏÒÓȢ 

Software Engineering Professionals organized the event and Kelly Wilson has put in tireless weeks 

of work to bring our conference together. Net Objectives has underwritten much of the financial 

risk as title sponsor and Pillar Technology was very generous as our reception sponsor. All our 

ÏÔÈÅÒ ÓÐÏÎÓÏÒÓ ÁÎÄ ÅØÈÉÂÉÔÏÒÓ ÁÒÅ ÉÎÖÁÌÕÁÂÌÅ ÁÎÄ ×Å ÃÏÕÌÄÎȭÔ ÄÏ ÉÔ ×ÉÔÈÏÕÔ ÔÈÅÍȡ 6ÅÒÓÉÏÎ/ÎÅȠ 2ÁÌÌÙ 

Development; Bandit Software; Boeing; Target Process; Ultimate Software; Methods & Tools; and 

Agile Development Practices (SQE). 

Our conference relies entirely on volunteer effort. In addition to Kelly Wilson, Janice Linden-Reed, 

Eric Landes, Dennis Stevens, Andrea Bain, Chelsea Carrato, Mikiko Fujisaki, and Aaron Sanders all 

deserve a mention, as well as a special thanks to Eric Willeke for bringing this proceedings book 

together. 

!ÎÄ ÆÉÎÁÌÌÙȟ ÁÓ ×Å ÓÔÁÒÔ ÏÕÒ ÅÖÅÎÔȟ ÙÏÕȭÌÌ ÂÅ Á×ÁÒÅ ÔÈÁÔ ÔÈÅ ÓËÉÅÓ ÏÆ %ÕÒÏÐÅ ÈÁÖÅ ÂÅÅÎ ÃÌÏÓÅÄ ÂÙ ÔÈÅ 

ÖÏÌÃÁÎÉÃ ÁÓÈ ÆÒÏÍ )ÃÅÌÁÎÄȢ !Ó Á ÒÅÓÕÌÔȟ ×ÅȭÖÅ ÌÏÓÔ some of our best speakers and presentations. 

Luckily, several of them contributed to the proceedings book, so please enjoy the submissions from 

Elizabeth Keogh, Peter Middleton and David Joyce, and Mattias Skarin. At the time of going to press, 



×Å ÂÅÌÉÅÖÅ ÔÈÅÙ ×ÉÌÌ ÎÏÔ ÍÁËÅ ÉÔ ÁÎÄ ×ÅȭÒÅ ÓÃÒÁÍÂÌÉÎÇ ÔÏ ÆÉÎÄ ÇÒÅÁÔ ÐÒÅÓÅÎÔÅÒÓ ÔÏ ÆÉÌÌ Ôheir spots. 

4ÈÅÉÒ ÐÒÅÓÅÎÃÅ ×ÉÌÌ ÂÅ ÍÉÓÓÅÄ ÁÎÄ ×ÅȭÒÅ ÁÌÌ ÆÏÒÔÕÎÁÔÅ ÔÈÁÔ ×Å ÃÁÎ ÒÅÁÄ ÔÈÅÉÒ ÓÕÂÍÉÓÓÉÏÎÓ ÈÅÒÅ ÉÎ ÔÈÅ 

proceedings. 

I hope you enjoy our inaugural 2010 event, that you will spread the word, and that ×ÅȭÌÌ ÓÅÅ ÙÏÕ 

back again in Los Angeles in 2011. Bring your friends and colleagues and work with us to grow a 

long-lasting healthy Lean Software & Systems engineering community. 

Best regards, 

David J. Anderson 

Chairman, Lean Software & Systems Conference 
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BUSINESS DRIVERS FOR KANBAN ADOPTION 
David J. Anderson 

ABSTRACT 
Senior business leaders indicate their greatest concerns with technology development are a lack of 

predictability,  an inability to enable business agility, and a lack of good governance, cost control, 

transparency, and quality decision making. Agile software development has done little over the last 

decade to address these concerns. What has been missing is a focus on improved organizational 

maturity. The desired outcome, a predictable, well-governed business that responds rapidly to 

market threats and opportunities, reflects a high level of organizational maturity similar to that 

described in level four of the CMMI. 

In recent years, several teams adopting the use of Kanban systems have been observed to rapidly 

improve their organizational maturity. The emergent kaizen culture and Lean software 

development processes appear to enable these high maturity behaviors. Introducing Kanban is 

empirically observed to deliver the outcomes desired by senior business leaders. 

  



BUSINESS DRIVERS FOR KANBAN ADOPTION 
When I speak with senior executives at client companies I regularly hear the same frustrations 

expressed. They want their technology development organizations to be more reliable and 

predictable. They want to be able to make promises to the market, to their customers, to the 

shareholders, and to their colleagues around the executive committee table, and to be able to keep 

those promises. They want to be seen as reliable, and to do so they need a technology organization 

that delivers predictably. They hold this reliability and predictability attribute above all others. The 

most important thing for their business is to deliver reliably and to have predictability in 

technology development. 

Secondly, they tell me that their business needs to be more agile in the marketplace. They need to 

respond to opportunities and competitive threats more quickly. They need business agility: speed 

to market and shorter cycle time on customer orders. These are the metrics they want to be 

measured by, and they want and indeed need better performance. 

A distant third on this executive wish list is better cost control. As the economy contracts, saving 

money is essential. While finance is hard to find in the current economy, liquidity is in short supply 

and revenues are falling, senior executives know that they need to continue to innovate. They need 

to continue to bring new products to market and technology projects to fruition. Many businesses 

rely on technology to give them a competitive advantage: investment banks, brokerage firms, 

telecommunication firms, logistics and supply chain firms, stock photography companies, news 

wire services, investment newsletters, automotive component manufacturers, media firms with 

magazines, TV, consumer electronics firms, telecommunication equipment manufacturers, music 

and movie franchises, and retailers. These all rely on technology to compete in the marketplace. 

Meanwhile, senior executives are frustrated. Their frustration is born out of their lack of 

understanding of technology and software development, and their lack of visibility into whatȭÓ 

happening. All too often technology development is an opaque black art. The middle management 

reports ÐÒÏÇÒÅÓÓ ÂÕÔ ÔÈÅ ÄÁÔÁ ÃÁÎ ÎÅÖÅÒ ÂÅ ÔÒÕÓÔÅÄȢ 0ÒÏÊÅÃÔÓ ÁÒÅ ÇÒÅÅÎ ÁÎÄ ȰÏÎ ÓÃÈÅÄÕÌÅȱ, then 

suddÅÎÌÙ ÔÈÅÙ ÁÒÅ ÒÅÄ ÁÎÄ ÂÅÈÉÎÄ ÁÎÄ ÉÔȭÓ ÔÏÏ ÌÁÔÅ ÔÏ ÉÎÔÅÒÖÅÎÅȢ 0ÒÏÍÉÓÅÓ ÇÅÔ ÂÒÏËÅÎȢ "ÕÄÇÅÔÓ ÁÒÅ 

exceeded. Deliveries are late. Quality is poor and customers are dissatisfied. Underlying all of this is 

Á ÓÕÓÐÉÃÉÏÎ ÔÈÁÔ ÉÎÖÅÓÔÏÒÓȭ ÆÕÎÄÓ ×ÅÒÅ ÎÏÔ ÏÐÔÉÍÁÌÌÙ ÁÌÌÏcated at best and perhaps even squandered 

in an ad hoc fashion. The senior people feel powerless to help. They want more transparency and 

more objectivity. They want to understand how decisions are made. They want to be able to pass 

scrutiny over them and perhaps to intervene and help before itȭs too late. They want to have 

confidence in their middle management team. 

I have had the pleasure to work for senior business leaders such as Bill Gates and the leadership 

team at Sprint PCS and observe them in actioÎȢ )ȭÖÅ ÓÅÅÎ the frustration amongst leaders of large 

ÆÉÒÍÓ ÔÈÁÔ ÓÏÍÅÈÏ× ÁÌÌ ÔÈÅÓÅ ÓÍÁÒÔ ÔÅÃÈÎÉÃÁÌ ÐÅÏÐÌÅ ÃÁÎȭÔ ÊÕÓÔ ×ÏÒË ÉÔ ÏÕÔȢ 7ÈÙ ÉÓ ÉÔȟ ÔÈÅÙ ÁÓËȟ ×ÈÅÎ 

there is so much intelligence, so much knowledge, and decades of experience available, that a team 

of technical people cannot work out how to deliver a project on time, with agreed function, high 

quality, and within a reasonable budget? What are they missing? 



In the past decade, Agile software development has become the latest management fad. In the First 

Class cabin of airliners to formal briefings in the corner office with analyst firms, senior executives 

have been told that the solution to all their problems is to embrace Agile methods. However, I 

regularly encounter these executives several years afteÒ ÔÈÅÙ ÆÏÌÌÏ×ÅÄ ÔÈÉÓ ȰÇÏ !ÇÉÌÅȱ ÁÄÖÉÃÅȟ ÓÔÉÌÌ 

with the same complaints and the same desires. Their technology teams are still unreliable. Their 

ÂÕÓÉÎÅÓÓ ÉÓ ÓÔÉÌÌ ÎÏÔ ÒÅÓÐÏÎÓÉÖÅ ÅÎÏÕÇÈ ÁÎÄ ÈÁÓÎȭÔ ÁÃÑÕÉÒÅÄ ÔÈÅ ÁÎÔÉÃÉÐÁÔÅÄ ÁÇÉÌÉÔÙȢ #ÏÓÔÓ ÁÒÅ ÓÔÉÌÌ ÎÏÔ 

under control. What is missing? 

The reality is that while Agile software development is necessary, it ÉÓÎȭÔ sufficient. What these 

executives have failed to understand is that their organizations are immature and chaotic. Simply 

improving the ability to write, test, ÁÎÄ ÄÅÐÌÏÙ ÓÏÆÔ×ÁÒÅ ÉÓÎȭÔ enough. The missing skills and the 

maturity of their organization and culture are not addressed by Agile methods. Delivering on the 

business objectives they have expressed requires the adoption of a managed business process for 

technology development. 

A simple question I often ask when encountering a client for the first time to make a quick 

ÁÓÓÅÓÓÍÅÎÔ ÏÆ ÔÈÅÉÒ ÏÒÇÁÎÉÚÁÔÉÏÎÁÌ ÍÁÔÕÒÉÔÙ ÉÓȟ ȰWhen something goes wrong on a project, does 

ÅÖÅÒÙÏÎÅ ÐÁÎÉÃȩȱ )Æ ÔÈÅ ÁÎÓ×ÅÒ ÉÓ Ȱ.Ïȱ ÔÈÅÎ ) ÁÓËȟ Ȱ7ÈÅÎ ÒÅÓÐÏÎÄÉÎÇ ÔÏ ÔÈÅ ÐÒÏÂÌÅÍ, does the 

ÏÒÇÁÎÉÚÁÔÉÏÎ ÆÏÌÌÏ× Á ËÎÏ×Î ÐÒÏÃÅÄÕÒÅ ÆÏÒ ÄÅÁÌÉÎÇ ×ÉÔÈ ÉÓÓÕÅÓ ÁÎÄ ÒÅÓÏÌÖÉÎÇ ÔÈÅÍȩȱ )Æ ÔÈÅ ÁÎÓ×ÅÒ 

ÔÏ ÂÏÔÈ ÑÕÅÓÔÉÏÎÓ ÉÓ Ȱ9ÅÓȱ ÔÈÅÎ ) ËÎÏ× )ȭÍ ÄÅÁÌÉÎÇ ×ÉÔÈ Á ÍÏÒÅ ÍÁÔÕÒÅ ÏÒÇÁÎÉÚÁÔÉÏÎȢ (Ï×ÅÖÅÒȟ ÁÌÌ 

too often the ÑÕÅÓÔÉÏÎÓ ÁÒÅÎȭÔ ÍÅÔ ×ÉÔÈ ÁÎÓ×ÅÒÓ ÂÕÔ with laughter and derision. Most organizations 

know that they are in chaos and constantly fire fighting. What their leaders have failed to connect is 

that this chaotic state is mutually exclusive with their business goals of reliable delivery through 

predictability  and business agility through agile development methods with an underpinning of 

solid cost management. 

To reach their  business goals, executives must pursue a strategy of improving the maturity of their 

organizations whilst implementing Agile software development methods to give them high quality 

products delivered regularly with predictability against short lead times. 

$ÅÖÅÌÏÐÉÎÇ ÔÈÅ ÒÅÑÕÉÒÅÄ ÌÅÖÅÌ ÏÆ ÏÒÇÁÎÉÚÁÔÉÏÎÁÌ ÍÁÔÕÒÉÔÙ ÉÓ Á ×ÅÌÌ ÕÎÄÅÒÓÔÏÏÄ ÐÒÏÂÌÅÍȢ )ÔȭÓ been 

studied for well over 20 years and the teachings are based on studies of many large companies who 

have collaborated with government agencies and universities to document how organizational 

maturity develops and emerges. 

Even at the most basic of levels, managers must take action to encourage development of skills and 

capabilities that mature the organization. Capabilities such as issue management and resolution 

that define how to respond to emerging problems, analyze them, discuss symptomatic and root 

cause fixes, and then choose a tactical work around or strategic root cause elimination. ItȭÓ essential 

that proficiency in a set of practices known to contribute to organizational maturity is achieved in 

an institutional fashion. It is not good enough thÁÔ ÏÎÅ ÏÒ Ô×Ï ÐÅÏÐÌÅ ȰÇÅÔ ÉÔȱ. The whole 

ÏÒÇÁÎÉÚÁÔÉÏÎ ÍÕÓÔ ȰÌÉÖÅ ÉÔȱ. 

Empirical study over almost 30 years has shown that some practices are foundational and must be 

developed first. These are the lower maturity practices and behaviors. There is no shortcut. If an 



organization is not good at these things then any higher level behaviors will be unstable or 

unreliable. 

Other practices are dependent on these foundational practices and build upon them. For example, 

good risk management is not possible without basic planning, tracking, and issue management. 

)ÔȭÓ ÉÍÐÏÒÔÁÎÔ ÆÏÒ ÍÁÎÁÇÅÒÓ ÎÏÔ ÔÏ ÓÔÒÅÓÓ ÁÎ ÏÒÇÁÎÉÚÁÔÉÏÎ ÂÙ ÅØÐÅÃÔÉÎÇ ÂÅÈÁÖÉÏÒ ÁÎÄ ÐÅÒÆÏÒÍÁÎÃÅ 

that requires proficiency in a practice where sufficient foundational behavior is not in place. For 

example, you ×ÏÕÌÄÎȭÔ ×ÁÌË ÉÎ ÔÏ Á second grade class and ask them to solve quadratic equations. 

While many of the children in the class will one day be capable of doing so, the gap between their 

basic understanding of math in second grade and the required level to be capable of tackling a 

problem like a quadratic equation is too great. 

I talked with a ÃÌÉÅÎÔȭÓ senior executive in 2008. This financial expert expressed concern that the 

technology organization was not re-using sufficient amounts of code and was often duplicating 

functionality. Wondering why, ÁÎÄ ÁÓËÉÎÇ ÆÏÒ ÈÅÌÐ ÆÒÏÍ ÍÅȟ ) ÒÅÐÌÉÅÄ ÔÏ ÈÉÍȟ Ȱ"ÕÔ ÙÏÕÒ ÏÒÇÁÎÉÚÁÔÉÏÎ 

struggles to schedule meetings; how can you possibly expect a high maturity behavior like code re-

ÕÓÅ ÔÏ ÅØÉÓÔ ÕÎÔÉÌ ÙÏÕ ÆÉØ ÔÈÅÓÅ ÂÁÓÉÃ ÂÅÈÁÖÉÏÒÓȩȱ 

At this point itȭÓ worth mentioning that Agile software development could never be the silver bullet 

it is purported to be, simply because Agile methods do not address all the capabilities required to 

truly mature an organization. Agile methods say little about risk management and have no real 

guidance on making decisions based on objectively assessed alternatives and options. Again, while 

Agile methods are necessary, they are never sufficient to meet the business objectives expressed by 

many business leaders. 

Developing capabilities and organizational maturity requires investment in appropriately tailored 

processes and tools to support those processes. Processes need to fit the specific organizational 

situation and align with the existing maturity of the organization. Again, itȭÓ no good asking for 

behavior that is beyond the capability of the organization and no use asking its people to use tools 

for which they lack the capability to use. 

For example, you might ask that second grade class to use a pocket calculator to do basic addition 

and subtraction. They might even experiment a little and discover multiplication and division, but 

ÔÈÅÙȭÄ ÂÅ ÕÎÌÉËÅÌÙ ÔÏ ËÎÏ× ×ÈÁÔ ÔÏ ÄÏ ×ÉÔÈ ÉÔ, as they lack the underlying concepts and model to 

comprehend multiplication or division. Equally, it would be futile to ask them to use a computer 

program to solve quadratic equations. While the software may encapsulate the knowledge required 

to solve the equations so that the seven-year-ÏÌÄÓ ÄÏÎȭÔ ÎÅÅÄ ÔÏ ËÎÏ× ÈÏ× ÉÔ ×ÏÒËÓȟ ÔÈÅÙ ÓÔÉll lack 

the skills to fully control the computer and get reliable results consistently. 

So managers must be prepared to invest in process and tooling and to continually revise those 

processes and tools as the organization matures and its capabilities improve. 

)ÔȭÓ ÉÍÐÏÒÔÁÎÔ ÔÏ ÓÅÔ ÁÎ ÅØÐÅÃÔÁÔÉÏÎ ÏÆ ÔÈÅ ÄÅÓÉÒÅÄ ÆÉÎÁÌ ÏÕÔÃÏÍÅȢ 4ÈÁÔ ÏÕÔÃÏÍÅ ÉÓ Á ÂÕÓÉÎÅÓÓ ÔÈÁÔ ÉÓ 

reliable through predictable technology processes that delivers both business agility through agile 

development methods and also sound fiscal governance through transparency and objectivity that 



lead to better quality decision making. To deliver on this final outcome regardless of how long the 

journey may take, a business needs to invest in a full application lifecycle management (ALM) tool 

at the beginning. It must leverage this tool to provide the basic tracking or work that will provide 

the underlying data for all higher level decisions. A good tool will provide the whole organization 

with the transparency required to improve decision making and develop good sound governance 

and control costs. 

-ÁÎÁÇÅÍÅÎÔ ÎÅÅÄÓ ÔÏ ÄÅÃÉÄÅ ÔÈÁÔ ÉÔ ×ÁÎÔÓ ÔÈÉÓ ÆÉÎÁÌ ÏÕÔÃÏÍÅȢ 4ÈÁÔ ÉÔ ÉÓÎȭÔ ÊÕÓÔ ÔÁÌË ÏÒ ÃÏÒÎÅÒ-office 

day dreaming. There needs to be a management commitment to develop a focused initiative around 

the pursuit of organizational maturity. Gaps in skills and capabilities should be identified and 

positive action including training, coaching, process, and tools development or deployment taken in 

order to close the gap. The result will be an ever-improving and maturing organization that 

gradually gets closer to delivering the desired business outcomes. This process will take time. There 

is no shortcut to developing proficiency in all the skills required for a high maturity business. 

Expect it to take 18 months on the low end and up to five years in slower, more conservative, more 

bureaucratic organizations. 

The challenge of all of this is that change is hard. Asking people to change their behavior is 

challenging. The skill is in knowing how to nudge an organization towards the goal with a minimal 

level of resistance. Is it possible to change a culture so that the workforce embraces change and 

continuous improvement and believes in the goal of a reliable business that delivers its promises to 

the market, in a competitive timely fashion, while exhibiting sound governance and cost 

management? I truly believe so! 

Back in 2000 when I first tried to make these kinds of changes at scale with Sprint PCS in Kansas 

City, I ran into resistance. I had been running a very successful software development department 

ÉÎ ÔÈÅ )ÎÔÅÒÎÅÔ ÂÕÓÉÎÅÓÓ ÕÎÉÔȟ 3ÐÒÉÎÔÐÃÓȢÃÏÍȢ )Ô ÈÁÄ ÃÏÍÅ ÔÏ ÍÙ ÖÉÃÅ ÐÒÅÓÉÄÅÎÔȟ *ÏÈÎ 9ÕÚÄÅÐÓËÉȭÓ 

attention that my team was meeting its deliverables and appeared to be highly productive and 

producing very high quality software. He wanted this success replicated across the organization 

and asked me to work with my colleagues to introduce our techniques to the whole business unit. I 

believed that I needed positional power to force change upon the organization. If only I had a higher 

rank in the organization, people would acquiesce with my guidance and everything would be fine. I 

ÌÅÁÒÎÅÄ Á ÖÁÌÕÁÂÌÅ ÌÅÓÓÏÎȢ 9ÏÕ ÄÏÎȭÔ ÇÅÔ ÐÒÏÍÏÔÅÄ ÊÕÓÔ ÂÅÃÁÕÓÅ ÙÏÕ ÆÅÅÌ ÙÏÕ ÎÅÅÄ ÔÈÅ ÁÕÔÈÏÒÉÔÙ ÔÏ 

get things done. My boss and his boss, Chief Marketing Officer Scott Relf, coached me that I had to 

ÆÉÎÄ Á ×ÁÙ ÔÏ ÉÎÆÌÕÅÎÃÅ ÃÈÁÎÇÅ ×ÉÔÈÏÕÔ ÐÏÓÉÔÉÏÎÁÌ ÐÏ×ÅÒȢ 5ÎÆÏÒÔÕÎÁÔÅÌÙ ÔÈÅÙ ÄÉÄÎȭÔ ÈÁÖÅ ÁÎÙ 

suggestions on how to achieve this. I failed to solve this riddle. How did you create change without 

positional power? How did you influence and lead people to change their behavior without 

authority over them? 

In 2002, frustrated and burned out, I left Sprint PCS and joined a startup company that was swiftly 

ÐÕÒÃÈÁÓÅÄ ÂÙ -ÏÔÏÒÏÌÁȭÓ 0#3 ÄÉÖÉÓÉÏÎ ɀ the unit that makes cell phones. Now working in a Seattle 

branch office rather their Libertyville, Illinois headquarters I once again had the challenge of 

leading change without positional power and in this case with little to no political influence. Again, I 

failed but I was learning. 



During my time at Motorola I wrote my first book, Agile Management for Software Engineering ɀ 

Applying the Theory of Constraints for Business Results. As I researched this work and developed 

the manuscript, I came to the realization that the first prinÃÉÐÌÅÓ ÏÆ %ÌÉ 'ÏÌÄÒÁÔÔȭÓ 4ÈÅÏÒÙ ÏÆ 

Constraints held a potential answer to my riddle of changing behavior without positional power 

and significantly reducing resistance to change. My thesis was that a transparent value stream with 

suitable tracking and reporting would allow the bottleneck on performance to be recognized. 

Management could then make the equivalent of a laser guided precision intervention and everyone 

on the team would understand why it was necessary and what the benefit would be. I had come to 

realize that prescriptive change based on some process recipe developed out of context 

represented too much change too quickly. 

) ÇÏÔ ÔÈÅ ÏÐÐÏÒÔÕÎÉÔÙ ÔÏ ÔÒÙ ÔÈÉÓ ÔÅÃÈÎÉÑÕÅ ÉÎ ςππτ ×ÈÉÌÅ ÃÏÁÃÈÉÎÇ Á ÍÁÎÁÇÅÒ ÉÎ -ÉÃÒÏÓÏÆÔȭÓ )4 

department in Redmond, Washington. The results were spectacular. The productivity tripled and 

the lead time shrank by 90%. The team delivered with a 98% due date performance. I appeared to 

have solved the riddle ɀ at least in part. Together with Dragos Dumitriu, the manager, we had 

dramatically improved performance with a minimal resistance to change. We had delivered on key 

business drivers of reliability, agility, and productivity. Over the following  ÙÅÁÒÓ )ȭÖÅ ÌÅÁÒÎÅÄ ÍÏÒÅȢ ) 

documented much of my new knowledge in my second book (Anderson, 2010). To lead enterprise 

scale changes that will  transform your organization and deliver reliably with speed, agility, good 

governance, and cost control, you need to pursue organizational maturity. One way of doing this is 

with a Lean initiative catalyzed by the introduction of a Kanban system. Kanban enables you to lead 

ÃÈÁÎÇÅ ×ÉÔÈ ÍÉÎÉÍÁÌ ÒÅÓÉÓÔÁÎÃÅȢ !Ó )ȭÖÅ ÍÅÎÔÉÏÎÅÄ ÅÁÒÌÉÅÒȟ ) ÂÅÌÉÅÖÅ ÔÈÁÔ !ÇÉÌÅ ÓÏÆÔ×ÁÒÅ 

development has a role to play in delivering the desired business results. However, Agile may be 

necessary but not sufficient. Attention must be paid to the maturity of the organization. Skill must 

be used to introduce the right changes at the right time to minimize resistance and changes need to 

be relevant and in context.  

)ȭÖÅ ÄÉÓÃÏÖÅÒÅÄ ÔÈÁÔ ÉÎtroducing Kanban systems as a catalyst for change is not only a way of 

introducing Lean concepts in an evolutionary incremental fashion but is also a way of gradually 

improving the organizational maturity of a technology development organization to deliver against 

the business drivers. 

The Kanban technique is designed to minimize the initial impact of changes and reduce resistance 

to adopting change. Adopting Kanban should change the culture of the organization and help it 

mature. If done correctly, the organization will morph into one that adopts change readily and 

becomes good at implementing changes and process improvements. The Software Engineering 

Institute (SEI) refers to this as a capability at Organizational Innovation and Deployment (OID) 

(Chrissis, 2006) ×ÉÔÈÉÎ ÔÈÅÉÒ #ÁÐÁÂÉÌÉÔÙ -ÁÔÕÒÉÔÙ -ÏÄÅÌ )ÎÔÅÇÒÁÔÉÏÎ ɉ#--)ɊȢ )ÔȭÓ ÂÅÅÎ ÓÈÏ×Î 

(Sutherland, 2007) that organizations that achieve this high level of capability in change 

management can adopt Agile methods such as Scrum faster and better than less mature 

organizations. When you first implement Kanban you are seeking to optimize existing processes 

and change the organizational culture rather than switch out existing processes for others that may 

provide dramatic economic improvements. This has led to the criticism  (Larman, 2009) that 

Kanban merely optimizes something that needed to be changed. However, there is now 



considerable empirical evidence (Willeke, 2009) that Kanban accelerates the achievement of high 

levels of organizational maturity and capability at core high maturity process areas such as Causal 

Analysis and Resolution (CAR) and OID. When choosing to use Kanban as a method to drive change 

in your organization, you are subscribing to the view that itȭÓ better to optimize what already exists 

because doing so is easier, faster, and meets with less resistance. You should also understand that 

the collaborative game aspects of Kanban will contribute to a significant shift in your corporate 

culture and its maturity. This cultural shift will later enable much more significant changes, again 

with lower resistance than if you were to try and make those changes immediately. Adopting 

Kanban is an investment in the long term capability, maturity, and culture of your organization. It is 

not intended as a quick fix. 

Perhaps one of the strongest examples of Kanban resulting in higher maturity is presented later in 

these proceedings by Pater Middleton and David Joyce describing their work with BBC Worldwide 

(Middleton, 2010). 

I believe, as we go forward as a community in 2010 and 2011, we will see more and more evidence 

that Lean initiatives catalyzed with Kanban systems lead directly to improved organizational 

maturity and as a result begin to deliver the true needs of senior executives and sponsors. I fully 

expect more presentations on Lean, Kanban, and high maturity in the proceedings of future 

conferences. 
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BDD: A LEAN TOOLKIT 
Elizabeth Keogh 

ABSTRACT 
"ÅÈÁÖÉÏÕÒ $ÒÉÖÅÎ $ÅÖÅÌÏÐÍÅÎÔȟ ÏÆÔÅÎ ÄÅÓÃÒÉÂÅÄ ÁÓ Ȱ4ÅÓÔ $ÒÉÖÅÎ $ÅÖÅÌÏÐÍÅÎÔ ÄÏÎÅ ×ÅÌÌȱȟ ÉÓ 

ÓÔÒÏÎÇÌÙ ÁÌÉÇÎÅÄ ×ÉÔÈ ,ÅÁÎ ÐÒÉÎÃÉÐÌÅÓȢ )ÔȭÓ Á ÐÕÌÌ-based approach to delivering software that matters 

throughout the whole software lifecycle, from vision to code. It minimises rework and over-

delivery, bakes quality in, and is founded on respect for people in their various roles and the 

language that we use to collaborate and communicate. BDD has its origins in NLP and the Sapir-

Whorf hypothesis: the idea that the words we use affect the cognitive model of our work. It 

ÄÅÃÏÕÐÌÅÓ ÔÈÅ ÌÅÁÒÎÉÎÇ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ 4$$ ÁÎÄ !ÃÃÅÐÔÁÎÃÅ 4ÅÓÔÉÎÇ ÆÒÏÍ ÔÈÅ ×ÏÒÄ ȰÔÅÓÔȱȟ using the 

more natural vocabulary of examples and behaviour to elicit requirements and create a shared 

understanding of the domain. 

In this paper, Liz Keogh introduces BDD, shows how to model it using PDCA, and demonstrates why 

leveraging learning as a constraint in projects can be valuable. 



BDD: A LEAN TOOLKIT 

A SHORT HISTORY OF BDD 
Dan North originally envisaged BDD as a small, simple change from existing practices ɀ replacing 

ÔÈÅ ×ÏÒÄ ȰÔÅÓÔȱ ×ÉÔÈ ÔÈÅ ×ÏÒÄ ȰÓÈÏÕÌÄȱ ÁÓ Á ÎÅÕÒÏ-linguistic experiment, to see if it helped alleviate 

the cognitive dissonance that some development teams experienced when trying out TDD or 

Acceptance Testing for the first time. In its early days, BDD only covered a small fragment of the 

value stream, and was focused on helping developers produce the right code for the requirements. 

(Ï×ÅÖÅÒȟ $ÁÎ ÈÁÓ ÁÌ×ÁÙÓ ÓÁÉÄ ÔÈÁÔ "$$ ÓÈÏÕÌÄ ÂÅ ÁÂÏÕÔ Ȱ×ÒÉÔÉÎÇ ÓÏÆÔ×ÁÒÅ ÔÈÁÔ ÍÁÔÔÅÒÓȱ ɀ software 

which ships, gets used, and makes a difference. As part of a development team, we can write the 

most perfect, beautiful, bug-ÆÒÅÅ ÃÏÄÅȟ ÁÎÄ ÉÔ ÓÔÉÌÌ ×ÏÎȭÔ ÍÁÔÔÅÒ ÉÆ ÔÈÅ ÒÅÑÕÉÒÅÍÅÎÔÓ ×ÅÒÅ ÔÈÅ ×ÒÏÎÇ 

ones in the first place! 

Many of the complaints and difficulties I addressed around early BDD were similar. 

¶ Ȱ9ÏÕ ÔÅÌÌ ÕÓ ÔÏ ×ÒÉÔÅ ÓÃÅÎÁÒÉÏÓ ÔÏ ÄÅÓÃÒÉÂÅ ÔÈÅ ÓÙÓÔÅÍȭÓ ÂÅÈÁÖÉÏÕÒ ÕÓÉÎÇ ÔÈÅ ÂÕÓÉÎÅÓÓȭÓ 

ÌÁÎÇÕÁÇÅȢ (Ï× ÄÏ ×Å ÄÏ ÔÈÁÔ ÉÆ ÔÈÅÙ ÄÏÎȭÔ ÃÁÒÅ ÅÎÏÕÇÈ ÔÏ ÈÁÖÅ ÔÈÅ ÃÏÎÖÅÒÓÁÔÉÏÎÓȩȱ 

¶ Ȱ7ÈÙ ÁÒÅ ÙÏÕ ×ÒÉÔÉÎÇ ÓÏÆÔ×ÁÒÅ ÔÈÁÔ ÐÅÏÐÌÅ ÄÏÎȭÔ ÃÁÒÅ ÁÂÏÕÔȩȱ 

¶ Ȱ7ÅȭÒÅ ÕÓÉÎÇ ÕÐ ÔÈÉÓ ÙÅÁÒȭÓ ÂÕÄÇÅÔȢȱ 

¶ Ȱ7ÅȭÖÅ ÇÏÔ ÔÈÒÅÅ ÄÅÖÅÌÏÐÅÒÓ ÆÒÅÅ ÆÏÒ Á ÍÏÎÔÈȢȱ 

¶ Ȱ4ÈÅÒÅȭÓ Á ÂÏÎÕÓ ÆÏÒ ÍÁÎÁÇÅÒÓ ×ÈÏ ÃÁÎ ÄÅÌÉÖÅÒ ÓÕÃÃÅÓÓÆÕÌ ÐÒÏÊÅÃÔÓȢȱ 

) ÒÅÐÌÉÅÄ ÔÈÁÔ "$$ ×ÁÓÎȭÔ ÄÅÓÉÇÎÅÄ ÆÏÒ ÓÏÌÖÉÎÇ ÔÈÁÔ ÐÒÏÂÌÅÍȢ !Ô ÔÈÅ ÔÉÍÅȟ ) ÂÅÌÉÅÖÅÄ ÉÔ ÔÏ ÂÅ ÔÒÕÅȢ 

BDD HELPS US DELIVER VALUE BY DEFINING BEHAVIOUR 
"$$ȭÓ ÐÁÔÔÅÒÎÓ ÁÒÅ ÒÁÔÈÅÒ ÎÉÃÅÌÙ ÅÎÃÁÐÓÕÌÁÔÅÄ ×ÉÔÈ ÔÈÁÔ ÍÁÇÉÃ ×ÏÒÄȟ ȰÓÈÏÕÌÄȱȢ 7ÈÅÎ ×Å ÃÏÎÓÉÄÅÒ 

ÔÈÅ ×ÏÒË ÔÈÁÔ ×ÅȭÒÅ ÄÏÉÎÇȟ ×Å ÔÈÉÎË ÁÂÏÕÔȡ 

¶ What should this do? (Behaviour) 

¶ Why should this do it? (Value) 

¶ Who / what needs this? (Stakeholder or Consumer) 

¶ 7ÈÁÔ ÓÈÏÕÌÄÎȭÔ ÔÈÉÓ ÄÏȩ ɉ3ÃÏÐÅ ÁÎÄ 2ÅÓÐÏÎÓibility)  

¶ (Ï× ×ÉÌÌ ×Å ËÎÏ× ×ÅȭÖÅ ÇÏÔ ÉÔȩ ɉ4ÈÅ 4ÅÓÔÓɊ 

When developers write a BDD example or scenario, we often start with the events and outcomes. 

4ÈÅ ÅÖÅÎÔ ÄÅÆÉÎÅÓ ÔÈÅ ÓÃÏÐÅ ÏÆ ÔÈÅ ÂÅÈÁÖÉÏÕÒȢ 4ÈÅ ÏÕÔÃÏÍÅ ÉÓ ÔÈÅ ÇÏÁÌ ×ÅȭÒÅ ÁÆÔÅÒȢ 7ÅȭÒÅ ÎÏÔ ÁÌ×ÁÙÓ 

sure, when we define the outcome, exactly what it is that it should do. Writing it as a test ɀ an 

example of the kind of thing we might expect if our goal is met ɀ helps to clarify our thinking. 

Sometimes, though, the context in which the scenario takes place will bÅ ÄÉÆÆÅÒÅÎÔȢ 7Å ÁÓËȟ Ȱ$ÏÅÓ 

this always happen? Is there a different context that, for the same events, should produce different 

ÏÕÔÃÏÍÅÓȩȱ 4ÈÉÓ ÌÅÔÓ ÕÓ ÆÉÎÄ ÍÉÓÓÉÎÇ ÃÏÎÔÅØÔÓȟ ×ÈÉÃÈ ÍÁÙ ÁÆÆÅÃÔ ÂÏÔÈ ÔÈÅ ÏÕÔÃÏÍÅ ÁÎÄ ÔÈÅ ÓÃÏÐÅ ÏÆ 

the work. 

¶ Given this context, 



¶ When I perform this event, 

¶ Then I should get this outcome. 

 

FIGURE 1: FINDING NEW CONTEXTS 

7ÈÅÎ ×ÅȭÖÅ ÄÅÆÉÎÅÄ ÔÈÅ ÅØÁÍÐÌÅÓ ÔÈÁÔ ÄÅÓÃÒÉÂÅ ÔÈÅ ÂÅÈÁÖÉÏÕÒȟ ×Å ÄÏ ÊÕÓÔ ÅÎÏÕÇÈ ÔÏ ÍÁËÅ ÔÈÏÓÅ 

examples work, then we move on to the next pieÃÅ ÏÆ ×ÏÒË ÔÈÁÔ ÎÅÅÄÓ ÔÏ ÂÅ ÄÏÎÅȢ (ÅÒÅȭÓ Á ÓÃÅÎÁÒÉÏ 

from a retail store: 

¶ Given John has purchased a Barrylux 20k DVD player for £200 

¶ 'ÉÖÅÎ ÔÈÅ "ÁÒÒÙÌÕØ ςπË $6$ ÐÌÁÙÅÒ ×ÏÒËÓȟ ÂÕÔ *ÏÈÎ ÄÏÅÓÎȭÔ ×ÁÎÔ ÉÔ 

¶ When John brings it back for a refund 

¶ Then John should get a refund of £200 

¶ And the Barrylux DVD player should be added to stock. 

7Å ÃÁÎ ÁÕÔÏÍÁÔÅ ÔÈÉÓ ÓÃÅÎÁÒÉÏȟ ÓÏ ÔÈÁÔ ×Å ÁÒÅ ÁÌ×ÁÙÓ ÓÕÒÅ ÔÈÁÔ ÔÈÅ ÂÅÈÁÖÉÏÕÒ ×ÅȭÒÅ ÄÅÓÃÒÉÂÉÎÇ 

matches the behaviour of the system. This helps us ensure that the work is always usable, and gets 

around the ever-increasing cost of regression testing. 

 

FIGURE 2: THE COST OF REGRESSION TESTING RISES AS CODE IS ADDED 

BDD IS FOCUSED ON LEARNING 
/Î ÏÎÅ ÔÒÁÉÎÉÎÇ ÃÏÕÒÓÅȟ #ïÓÁÒ )ÄÒÏÖÏ ÁÓËÅÄ Á ÐÒÏÊÅÃÔ ÍÁÎÁÇÅÒȟ Ȱ(Ï× ÌÏÎÇ Äid your last project 

ÔÁËÅȩȱ 



Ȱψ ÍÏÎÔÈÓȢȱ 

Ȱ(Ï× ÌÏÎÇ ×ÏÕÌÄ ÉÔ ÔÁËÅ ÔÏ ÄÏ ÉÔ ÁÇÁÉÎ ×ÉÔÈ ÔÈÅ ÓÁÍÅ ÔÅÁÍȟ ÔÈÅ ÓÁÍÅ ÔÅÃÈÎÏÌÏÇÉÅÓ ÁÎÄ ÔÈÅ ÓÁÍÅ 

ÒÅÑÕÉÒÅÍÅÎÔÓȟ ËÎÏ×ÉÎÇ ×ÈÁÔ ÙÏÕ ËÎÏ× ÎÏ×ȩȱ 

Ȱς ÍÏÎÔÈÓȢȱ 

Ȱ7ÈÙȩȱ 

Ȱ7ÅȭÖÅ ÌÅÁÒÎÔ ÅÖÅÒÙÔÈÉÎÇ ÔÈÁÔ ×Å ÎÅÅÄÅÄ ÔÏ ËÎÏ×Ȣȱ1 

In many projects, learning is the constraint of the project. BDD focuses on learning by encouraging 

ÑÕÅÓÔÉÏÎÓȟ ÃÏÎÖÅÒÓÁÔÉÏÎÓȟ ÃÒÅÁÔÉÖÅ ÅØÐÌÏÒÁÔÉÏÎȟ ÁÎÄ ÆÅÅÄÂÁÃËȢ 4ÈÉÓ ÉÓ ×ÈÙ ×Å ÕÓÅ ȰÓÈÏÕÌÄȱ ÉÎÓÔÅÁÄ ÏÆ 

ȰÍÕÓÔȱ ÏÒ Ȱ×ÉÌÌȱ - ÂÅÃÁÕÓÅ ×Å ÃÁÎ ÁÓËȟ Ȱ3ÈÏÕÌÄ ÉÔȩȱ 

BDD HELPS US TO PRIORITISE THE UNKNOWN 
The model of known and unknown can help us to look at the areas in which we need to learn. By 

front -loading areas of greatest ignorance, we reduce the risk of wasting our learning. We can do this 

creatively; first by exploring the domain language with the business, product visioning, future- and 

retro -spectives, and also by getting feedback as quickly as possible, so that the areas where we are 

ignorant are revealed. We do this to be able to form some ideas about our tests, around which we 

can start exploring, as with the scenarios. 

We try to start with the largest granularity we can, because then we can find the large areas that we 

ËÎÏ× ÎÏÔÈÉÎÇ ÁÂÏÕÔȢ 7ÈÅÎ ×ÅȭÖÅ ÄÉÓÃÏÖÅÒÅÄ ÅÁÃÈ ÏÆ ÔÈÅÍȟ ×Å ÍÏÖÅ ÔÏ ÔÈÅ ÎÅØÔ ÁÒÅÁ ÏÆ ÒÉÓË ×ÉÔÈÉÎ 

each, ÁÎÄ ÓÏ ÏÎȢ 7ÅȭÒÅ ÌÏÏËÉÎÇ ÆÏÒ ÁÎÙÔÈÉÎÇ ÔÈÁÔ ÔÅÌÌÓ ÕÓ ×Å ÎÅÅÄ ÔÏ ÒÅ-evaluate our vision, or to find 

a way to address a particular risk. 

Once we know where our ignorance lies, we can start to quantify the risk associated with each area. 

)ÔȭÓ ÎÏÔ ÁÌ×ÁÙÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÁÐÐÌÙ ÍÁÔÈÓ ÔÏ ÔÈÉÓȦ 7Å ÃÁÎ ÁÓË ÏÕÒ ÓÔÁËÅÈÏÌÄÅÒÓȟ Ȱ)ÍÁÇÉÎÅ ÔÈÁÔ ×ÅȭÒÅ 

ÁÔ ÔÈÅ ÅÎÄ ÏÆ ÔÈÅ ÐÒÏÊÅÃÔ ÁÎÄ ÉÔȭÓ ÆÁÉÌÅÄȢ 7ÈÙ ÄÉÄ ÉÔ ÆÁÉÌȩ 7ÈÁÔ ÓÔÏÐÓ ÙÏÕ ÓÌÅÅÐÉÎÇ ÁÔ ÎÉÇÈÔȩȱ 4ÈÅÓÅ 

kind of open questions are often more useful. Sometimes the stakeholders and domain experts 

actually have the knowledge ɀ ÉÔ ÊÕÓÔ ÄÏÅÓÎȭÔ ÏÃÃÕÒ ÔÏ ÔÈÅÍ ÔÏ ÐÁÓÓ ÉÔ ÏÎȦ 3Ï ÓÏÍÅÔÈÉÎÇ ×ÈÉÃÈ ÌÏÏËÓ 

like an unknown unknown to the development team is often an unknown known from another 

point of view. 

                                                             
1
 Note. Credit for this coaching pattern goes to Ashley Johnson, Gemba Systems. 



 

FIGURE 3: UNKNOWN UNKNOWNS ARE OFTEN SOMEONE ELSE'S KNOWN UNKNOWNS 

The known unknowns are really a mix of unknown unknowns and known knowns, just at a lower 

level of granularity. The only thing we can actually have certainty about is, of course, working code. 

So a known unknown actually looks like this: 

 

FIGURE 4: IT'S ALL JUST A MATTER OF GRANULARITY 

Ȱ! ÂÉÔ ÄÏÎÅȱ ÉÓȟ ÏÆ ÃÏÕÒÓÅȟ ÁÎÏÔÈÅÒ ËÎÏ×Î ÕÎËÎÏ×Îȟ ×ÉÔÈ ÁÌÌ ÔÈÅ ÁÓÓÏÃÉÁÔÅÄ ÇÒÁÎÕÌÁÒÉÔÙ ÂÅÌÏ× ÉÔȢ 

Eventually we reduce ourselves to two kinds of knowledge ɀ the things that are done, and the 

ÔÈÉÎÇÓ ÔÈÁÔ ÁÒÅÎȭÔ ÓÔÁÒÔÅÄȢ %ÖÅÒÙÔÈÉÎÇ ×ÈÉÃÈ ÉÓ ÉÎ ÐÒÏÇÒÅÓÓ ÉÓ ÍÁÄÅ ÕÐ ÏÆ ÃÏÍÐÏÎÅÎÔÓ, which are 

done or not started. The relationships between those components may be quite complex ɀ projects 

are more like frogs than bicycles!2 

IN BDD, ONLY SOFTWARE THAT MATTERS IS WORKING 
)Æ ×ÅȭÖÅ ÂÅÅÎ ×ÏÒËÉÎÇ ÏÎ Á ÄÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ÐÒÏÊÅÃÔȟ ÔÈÅÎ ×Å ÁÒÅ ÄÏÉÎÇ ÓÏÍÅ ÔÈÉÎÇÓ ÔÈÁÔ ÎÏÂÏÄÙ ÈÁÓ 

done before. Because nobody has done them, we have no guarantee that they will work, at 

whatever level of granularity they are different. We may not know: 

¶ that they will work technically. 

                                                             
2
 Note. Inspired by ñFrog & Bicycle thinkersò, Richard Durnall, http://www.richarddurnall.com/?p=69 

http://www.richarddurnall.com/?p=69


¶ that the necessary contexts have been covered. 

¶ that the requirements have been interpreted correctly. 

¶ that the software will be usable. 

¶ that all the necessary stakeholders have been taken into account. 

¶ that the vision is achievable. 

¶ ÔÈÁÔ ÔÈÅ ÖÉÓÉÏÎ ×ÉÌÌ ÍÁÔÔÅÒ ÏÎÃÅ ÉÔȭÓ ÒÅÌÅÁÓÅÄȢ 

These are tests at various levels of granularity. There are other tests between these that we could 

perform; ÉÔȭÓ ÎÏÔ Á ÃÏÍÐÌÅÔÅ ÌÉÓÔ. 

In the early days of BDD, we focused on the correct interpretation of the requirements, and 

ÃÏÎÓÉÄÅÒÅÄ ÏÕÒ ×ÏÒË ȰÄÏÎÅȱ ×ÈÅÎ ÏÕÒ ÉÍÐÌÅÍÅÎÔÁÔÉÏÎ ÏÆ ÔÈÅ ÒÅÑÕÉÒÅÍÅÎÔÓ ×ÁÓ ÃÏÍÐÌÅÔÅ ÁÎÄ 

tested. The same patterns that we use in scenarios can be taken to higher levels. In the same way 

that we can look for contexts which affect our outcomes, we can look for missing stakeholders, 

ÍÁÒËÅÔ ÆÏÒÃÅÓ ×ÈÉÃÈ ÈÁÖÅÎȭÔ ÂÅÅÎ ÃÏÎÓÉÄÅÒÅÄȟ ÅÔÃȢ /ÕÒ ÌÅÁÒÎÉÎÇ ÈÁÓ ÎÏ× ÍÏÖÅÄ ÕÐ ÔÈÅ ÖÁÌÕÅ 

stream. 

Feature Injection, the brain child of Chris Matts, takes the patterns of BDD up into the analysis 

layers. In simple terms, it works like this: 

¶ A primary or core stakeholder has a vision. 

¶ In order to make the vision succeed, the goals of some incidental stakeholders must also be 

satisfied. 

¶ The goals can be achieved through particular feature sets, or themes. 

¶ The feature sets can be split into features and stories. 

¶ The stories can be defined using scenarios. 

¶ The code to make a scenario work can be described using examples. 

At each stage, we perform the same steps of learning, defining our test, performing the work, 

checking to see if the work has been done, and acting on the feedback. The act of performing the 

work, of course, requires another round of planning, doing, checking, and acting on feedback! 

 

FIGURE 5: PLAN, DO, CHECK, ADAPT AT DIFFERENT GRANULARITIES 

 



"ÅÃÁÕÓÅ ÏÆ ÔÈÉÓȟ ×Å ÃÁÎ ÏÎÌÙ ÄÅÆÉÎÅ Á ÔÅÓÔ ÆÏÒ ÔÈÅ ÐÁÒÔÉÃÕÌÁÒ ÇÒÁÎÕÌÁÒÉÔÙ ÉÎ ×ÈÉÃÈ ×ÅȭÒÅ ×ÏÒËÉÎÇȟ 

which is to say, a fragment of the value stream. We can write our tests at any level. 

BDD FOCUSES ON STAKEHOLDERS 
3ÁËÉÃÈÉ 4ÏÙÏÄÁ ÄÅÖÅÌÏÐÅÄ ÔÈÅ υ 7ÈÙÓȟ ÉÎ ×ÈÉÃÈ ×Å ÁÓË Ȱ7ÈÙȩȱ υ ÔÉÍÅÓȟ ÁÎÄ ÃÏÍÅ ÔÏ ÔÈÅ ÒÏÏÔ ÏÆ ÔÈÅ 

problem. We perform a similar process with Feature Injection. Ideally, when we come to deliver 

working software, wÅ ÈÁÖÅ ÁÎ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÆ ÔÈÅ ÖÉÓÉÏÎȢ )Æ ÔÈÅ ÖÉÓÉÏÎ ÉÓÎȭÔ ÃÌÅÁÒȟ ×Å ÃÁÎ ÆÉÎÄ ÉÔ ÂÙ 

ÁÓËÉÎÇ Ȱ7ÈÙ ÁÒÅ ×Å ÄÏÉÎÇ ÔÈÉÓȩȱ ÕÎÔÉÌ ×Å ÒÅÁÃÈ ÔÈÅ ÐÏÉÎÔ ×ÈÅÒÅ ×Å ÁÒÅ ÁÂÌÅ ÔÏ ÓÁÙ ÔÈÁÔ ×ÅȭÒÅ 

making, saving, or protecting money3. 

!ÎÏÔÈÅÒ ×ÁÙ ÏÆ ÁÓËÉÎÇ ÔÈÉÓ ÑÕÅÓÔÉÏÎ ÉÓȟ Ȱ7ÈÁÔ ×ÉÌÌ ÔÈÉÓ ÇÅÔ ÆÏÒ ÙÏÕȩȱ )Î .,0ȟ ÔÈÉÓ ÉÓ ÃÁÌÌÅÄ ȰÃÈÕÎËÉÎÇ 

ÕÐȱȢ %ÖÅÎÔÕÁÌÌÙȟ ×Å ÆÉÎÄ ÏÕÔ ×ÈÁÔ ÔÈÅ ÖÉÓÉÏÎ ÉÓ ɀ ÏÒ ÐÅÒÈÁÐÓȟ ÔÈÁÔ ÔÈÅÒÅ ÉÓÎȭÔ ÏÎÅȦ 

Of course, nothing really matters unless the software is delivered into production and starts making 

money! ItȭÓ ÓÔÉÌÌ ÕÓÅÆÕÌ ÔÏ ÔÈÉÎË ÁÂÏÕÔ ÐÒÏÇÒÅÓÓ ÁÎÄ ÆÅÅÄÂÁÃË ÉÎ ÂÅÔ×ÅÅÎ ÔÈÅ ÃÒÅÁÔÉÏÎ ÏÆ ÔÈÅ ÖÉÓÉÏÎ 

and the implementation and delivery of it. So when do we do this?  

We can only get learning and feedback from someone else! So, the point at which the value being 

delivered moves from one person in the chain to the next, or one team to the next, is a good point at 

which to write our tests ɀ because we have real stakeholders, consumers of value, who can tell us 

whether our tests are accurate. 

This is true of all our tests ɀ ×ÈÅÔÈÅÒ ×ÅȭÒÅ ÄÅÆÉÎÉÎÇ ÈÏ× ÍÕÃÈ ÍÏÎÅÙ ×Å ÔÈÉÎË ×Å ×ÉÌÌ ÍÁËÅȟ ÈÏ× 

ÍÕÃÈ ÍÁÒËÅÔ ÓÈÁÒÅ ×ÅȭÌÌ ÔÁËÅȟ ÈÏ× ÅÁÓÙ ÏÕÒ ÁÐÐÌÉÃÁÔÉÏÎ ×ÉÌÌ ÂÅ ÔÏ ÕÓÅȟ ÈÏ× ÐÅÒÆÏÒÍÁÎÔ ÏÕÒ ÓÙÓÔÅÍ 

will be, if our architecture is maintainable, whether our scenario is achievable, or whether our code 

behaves as it should. 

 

FIGURE 6: THE ULTIMATE TEST 

 

 

                                                             
3
 We donôt yet know whether this works for projects which arenôt focused on money, eg: charities, not-for-profits, 

hospitals, etc. 
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LEAN SOFTWARE MANAGEMENT: BBC WORLDWIDE CASE STUDY 
Peter Middleton & David P. Joyce 

ABSTRACT 
This case study examines how the Lean ideas behind the Toyota Production System can be applied 

to software project management.  It is a detailed investigation of the performance of a nine-person 

software development team employed by BBC Worldwide based in London over a 12 month period. 

The data was collected by one researcher in 2009.  It involved direct observation of the 

development team, the Kanban boards, the daily stand up meetings, semi structured interviews 

with a wide variety of staff, and statistical analysis. 

The evidence shows that over the 12 month period, lead time to deliver software improved by 37%, 

and consistency of delivery rose by 47%.  Output increased, while defects reported by customers 

fell 24%.  The significance of this work is that it shows how to considerably improve the 

performance and consistency of Agile software development techniques. 

The conclusion is that the adoption of Lean and Kanban ideas has enabled the maturity of an Agile 

software process to move rapidly towards CMMI Level 4.  The faster, more responsive delivery has 

reduced both technical and market risks.  The drawbacks are that it may not fit well with existing 

corporate standards and managers may find their new role more challenging. 

Index Terms - Lean, software, agile, CMMI, lead time 



LEAN SOFTWARE MANAGEMENT: BBC WORLDWIDE CASE STUDY 

INTRODUCTION 
Lean thinking is important because it can reduce error rates to 1 per million units.  It has been 

shown without question to have the potential to at least double the productivity of both 

manufacturing and service organisations.  It also significantly reduces the time taken to deliver new 

products while substantially reducing cost.  The evidence from Toyota (Japan), Porsche (Germany), 

and Pratt & Whitney (USA) confirms this (Womack et al., 1990, 1997). 

Applying the ideas from the Toyota Production System (TPS) (Shingo, 1981) or Lean thinking to the 

management of software projects therefore promises great improvements.  This case study records 

the practical experience gained between April 2008 and October 2009 by the London based BBC 

Worldwide when it applied Lean thinking to managing software development. 

BBC Worldwide is the main commercial arm and a wholly owned subsidiary of the British 

Broadcasting Corporation (BBC).  Its mission is to create, acquire, develop, and exploit media 

ÃÏÎÔÅÎÔ ÁÎÄ ÂÒÁÎÄÓ ÁÒÏÕÎÄ ÔÈÅ ×ÏÒÌÄ ÉÎ ÏÒÄÅÒ ÔÏ ÍÁØÉÍÉÓÅ ÔÈÅ ÖÁÌÕÅ ÏÆ ÔÈÅ ""#ȭÓ ÁÓÓÅÔÓ ÆÏÒ ÔÈÅ 

benefit of the UK licence payer.  In 2008/09 BBC Worldwide generated profits of £103 million 

(before exceptionals) on revenues of £1.004 bn. (BBC, 2010) 

The basis of Lean is the absolute elimination of waste (Ohno, 1988).  This requires a focus on the 

flow of work through the system to ensure that material is produced only when it is needed and in 

the exact quantities required.  This enables near zero inventory levels to be approached, which 

makes production more flexible and also allows sources of defects to be quickly identified. 

Waste is defined as anything that does not produce value for the customer.  The objective is to 

achieve the just-in-time delivery of materials.  The Lean techniques are only of use if there is a 

commitment to eliminate waste and make fundamental, continuous improvements to the 

production system. 

Ȭ0ÅÒÈÁÐÓ ÔÈÅ ÍÏÓÔ ÓÔÒÉËÉÎÇ ÄÉÆÆÅÒÅÎÃÅ ÂÅÔ×ÅÅÎ ÍÁÓÓ ÐÒÏÄÕÃÔÉÏÎ ÁÎÄ ÌÅÁÎ ÐÒÏÄÕÃÔÉÏÎ ÌÉÅÓ in their 

ultimate objectives.  Mass producers set a limited goal for themselves ɀ ȰÇÏÏÄ ÅÎÏÕÇÈȱȟ ×ÈÉÃÈ 

translates into an acceptable level of defects, a maximum level of inventories, a narrow range of 

standardised products.  To do better, they argue, would cost too much or exceed inherent human 

capabilities.  Lean producers on the other hand, set their sights explicitly on perfection: continually 

ÄÅÃÌÉÎÉÎÇ ÃÏÓÔÓȟ ÚÅÒÏ ÄÅÆÅÃÔÓȟ ÚÅÒÏ ÉÎÖÅÎÔÏÒÉÅÓȟ ÁÎÄ ÅÎÄÌÅÓÓ ÐÒÏÄÕÃÔ ÖÁÒÉÅÔÙȢȭ ɉ7ÏÍÁÃË ÅÔ ÁÌ., 1997) 

LITERATURE REVIEW 
The first recorded experiments with Lean software development were by Middleton (1993).  

Microsoft reported how the Lean mistake proofing of a software process eradicated whole classes 

of errors.  Tierney (1993) and Hou (1995) for the US Department of Defense concluded Lean 

ÔÅÃÈÎÉÑÕÅÓ ×ÅÒÅ ÔÈÅ ÏÎÌÙ ×ÁÙ ÆÏÒ×ÁÒÄȢ  -ÏÒÇÁÎ ɉρωωψɊ ÆÒÏÍ #ÕÍÍÉÎÓ %ÎÇÉÎÅ #ÏÍÐÁÎÙ ȬȣÐÒÏÖÉÄÅÓ 

some compelling evidence that the ideas of lean manufacturing are indeed applicable, in principle, 

ÔÏ ÓÏÆÔ×ÁÒÅ ÄÅÖÅÌÏÐÍÅÎÔȢȭ  (ÁÍÉÌÔÏÎ ɉρ999) with the Department of Defense concluded that: 



ȬȣÓÈÉÆÔÉÎÇ ÔÏ ÌÅÁÎ ÐÒÉÎÃÉÐÌÅÓ ÉÍÐÒÏÖÅÓ ÃÙÃÌÅ ÔÉÍÅ ÒÅÄÕÃÔÉÏÎ ÁÎÄ ÏÖÅÒÁÌÌ ÑÕÁÌÉÔÙ ÉÎ ÔÈÅ ÓÏÆÔ×ÁÒÅ 

ÄÅÖÅÌÏÐÍÅÎÔ ÐÒÏÃÅÓÓȢȭ 

Lean software development is an evolutionary, incremental approach as advocated by Gilb (1988).  

Although it has different intellectual roots it has much in common with Agile software development 

(Cockburn, 2002).  But the reliance on data within Lean means that it has the quantitative rigor 

required by CMMI Level 4 (Chrissis et al., 2004).  The mathematical basis of Lean is well described 

by Hopp and Spearman (2001). 

Timberline Software in Oregon in 2002 with 450 staff was the first recorded full industrial 

implementation of Lean software development.  They reported considerable improvement but their 

ÆÏÃÕÓ ÏÎ ÓÅÔÔÉÎÇ Á ÃÏÍÍÏÎ ÔÅÍÐÏ ÏÒ Ȭ4ÁËÔȭ ÔÉÍÅ ÆÏÒ ÓÏÆÔ×ÁÒÅ ÄÅÖÅÌÏÐÍÅÎÔ ÂÁÓÅÄ ÏÎ ÓÉÍÉÌÁÒ ÓÉÚÅÄ 

work units has now been superseded. (Middleton et al., 2005) 

The Lean software ideas were developed by Poppendieck (2003) and Middleton and Sutton (2005).  

Anderson (2003) and Ladas (2008) provide valuable insights and perspective.  Moving upstream 

and applying Lean thinking to influence project selection and definition creates great benefits 

(Seddon, 2005).  The proceedings of the first Lean & Kanban Software conference (Willeke et al., 

2009) and the work of Shalloway et al. (2010) show adoption is spreading.  However, there is a 

clear need for more rigorous case studies of implementations. 

RESEARCH METHODOLOGY 
The research focus was to establish the benefits and costs of using Lean and Kanban to manage 

software projects.  The research method was for an experienced researcher to observe and write up 

the operation of the BBC Worldwide Webmedia DÅÐÁÒÔÍÅÎÔȭÓ ÓÏÆÔ×ÁÒÅ ÐÒÏÃÅÓÓÅÓȢ  4ÈÅ seven visits 

to London of 2ɀ3 days each took place between June and October 2009.  These were supplemented 

by numerous phone calls and e-mails. 

4ÈÅ ÁÄÖÉÃÅ ÏÆ %ÉÓÅÎÈÁÒÄÔ Ǫ 'ÒÁÅÂÎÅÒ ɉςππχɊ ÔÈÁÔ ×ÉÔÈ ÃÁÓÅ ÓÔÕÄÙ ÒÅÓÅÁÒÃÈ ȬȣÃÌÏÓÅ ÁÄÈÅÒÅÎÃÅ ÔÏ ÔÈÅ 

ÄÁÔÁ ËÅÅÐÓ ÒÅÓÅÁÒÃÈÅÒÓ ȰÈÏÎÅÓÔȱȢȭ ×ÁÓ followed.  The pure positivist approach is that truth can 

always be discerned from untruth, and that the truth can be discerned either by deduction or by 

empirical support and by no other means (Jankowicz, 1991).  The interpretivist model is that an in-

depth understanding of a phenomenon may only be gained by studying it in context from the 

ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÐÅÒÓÐÅÃÔÉÖÅÓ ɉ7ÁÌÓÈÁÍȟ ρωωυɊȢ 

For this study the position of Wynekoop and Russo (1997) that both approaches are useful was 

adopted. 

Seaman (1999) emphasiseÓ ÔÈÅ ÉÍÐÏÒÔÁÎÃÅ ÏÆ ȬÔÒÉÁÎÇÕÌÁÔÉÏÎȭ ÉÎ ÇÁÔÈÅÒÉÎÇ ÄÁÔÁ ÆÒÏÍ ÁÓ ÍÁÎÙ 

different sources as possible to assist accuracy.  Data was collected from: 

¶ The most mature software development team, called Digi-Hub. 

¶ Semi structured interviews with developers, project managers, business analysts, and 

managers. 

¶ Walking through the operation of the Kanban boards that visually displayed the flow of 

work , so enabling it to be controlled. 



¶ Recording the precise operation of the Kanban boards. 

¶ /ÂÓÅÒÖÉÎÇ ÔÈÅ ÄÁÉÌÙ ȬÓÔÁÎÄ ÕÐȭ ÍÅÅtings at the Kanban boards where work allocations were 

discussed and agreed. 

¶ Review of statistical analysis of the outputs from the system. 

)Î %ÁÓÔÅÒÂÒÏÏËȭÓ ɉςππψɊ ÔÅÒÍÓ ÔÈÉÓ ÉÓ ÁÎ ÅØÐÌÏÒÁÔÏÒÙ ÃÁÓÅ ÓÔÕÄÙȢ  4ÈÅ ÒÅÓÅÁÒÃÈ ÉÓ ÁÓËÉÎÇ ËÎÏ×ÌÅÄÇÅ 

questions focused on recording and understanding how the system was operating. 

The key features of a Lean system are: 

¶ Levels of work in progress (WIP) e.g., requirements, designs, and code, are deliberately kept 

as low as possible. 

¶ 7ÏÒË ÉÓ ȬÐÕÌÌÅÄȭ ÉÎÔÏ ÔÈÅ ÓÏÆÔ×ÁÒÅ ÄÅÖÅÌÏpment system only when there is capacity to work 

ÏÎ ÉÔȟ ÒÁÔÈÅÒ ÔÈÁÎ ȬÐÕÓÈÅÄȭ ÉÎ ÒÅÇÁÒÄÌÅÓÓ ÏÆ ÃÁÐÁÃÉÔÙ ÁÖÁÉÌÁÂÌÅȢ 

¶ Ȭ!ÕÔÏÎÏÍÁÔÉÏÎȭ, where technology is used to speed the flow of work through the process. 

¶ Process improvement and waste elimination are routine. 

¶ Visual indicators used extensively so even a casual observer can see the status of the work 

in progress. 

RELIABILITY OF THE DATA COLLECTED 
With a case study there is a danger of bias in the data collected which would undermine or destroy 

the validity of the results reported.  The following areas were reviewed to identify any possible 

distortions in the data.  

Time Line  
The implementation of Lean and Kanban was started in April 2008.  Due to the necessity to stabilise 

the processes and adapt to the changes, data collection did not start until three months later in 

August 2008.  The data used in this paper refers to the 12 months from October 2008 to October 

2009. 

Size of Projects  

The data shows that the size of the projects being handled over the 12 months of the study did 

fluctuate, but there is no clear trend towards smaller projects.  This means the results are not 

biased by project size. 

MONTH SMALL MEDIUM    LARGE 

01/11/2008  11 5 0 

01/12/2008  5 13 2 

01/01/2009  7 5 5 

01/02/2009  3 0 0 

01/03/2009  18 9 1 



01/04/2009  13 2 5 

01/05/2009  7 4 0 

01/06/2009  5 3 6 

01/07/2009  15 1 0 

01/08/2009  13 4 1 

01/09/2009  8 4 0 

01/10/2009  7 2 0 

01/11/2009  5 3 1 

 

While the units of work going through the system were deliberately made as small as possible, the 

size and nature of the projects themselves were unchanged. 

Complexity of Work  
If the projects became less complex over time, then this could be a source of bias in the results.  The 

list of all the work undertaken was reviewed.  It was clear the work was very varied and came from 

different sources.  There was no evidence to suggest the complexity had changed.  A reduction in 

the complexity of the work was therefore not distorting the results. 

Governance Arrangements  
The structure was: 

¶ Business Board (Strategy & budget) 

¶ Project Board (Detail & authorise specific work) 

¶ Product Owner (Reconcile business & customer wants) 

¶ Users requesting work (10 sign off work completed) 

¶ End users (200 - 300 people) 

Note: End users are those internal to BBC Worldwide.  The digital assets created were ultimately 

used by millions of people. 

This governance structure had been unchanged since before April 2008, but over the period of the 

study it was reported that stricter identification of the business benefits was required before 

projects were authorised.  This may mean projects are better thought-through as regards return on 

investment, but at the technical level the work was unchanged. 

Composition of Team 
The team personnel were the same since October 2008 with the same Project Manager.  The data 

reflects the work of all the team, not just selected high performers.  Also, all work carried out, 



including low priority and legacy improvements tasks is reported.  The skills of the team improved 

over the 12 months. 

Engineering Practices  
Work to improve engineering practices started in April 2008, which involved the following: 

¶ Test Driven Development (unit tests) 

¶ Automated Acceptance Testing (main suite completed April 2009) 

¶ Source Control Software 

¶ Bug Tracking Software 

¶ Decoupling ɀ improving legacy software (April ɀ July 2008)  

¶ Minimal Marketable Feature (MMF) introduced April 2009 

 

This resulted in higher test coverage and releases increasing from one every two weeks to almost 

daily.  The same engineering practices were in place but their use was consolidated and improved 

over the period studied. 

Overview of Data Collected  
The size, complexity, type, and volume of the work handled did not change materially during the 12 

months of the study.  The team and the governance structure remained comparable.  The 

engineering practices were improved but most were in place by October 2008.  Certainly a stable 

team with better tools would be expected to show improvement over a 12 month period.  The only 

other difference was the introduction of Lean thinking, which will now be explored in more detail. 

DIGITAL HUB (DIGI-HUB) TEAM 
In 2009 the team had operating costs of £1.5m and a development budget of £675K.  It was made 

up of nine staff: Project Manager, Business Analyst, Software Architect, Tester, Lead Developer, 

three Developers, and a Support Developer.  It was working on a mix of developing new software 

and software maintenance.  The technologies used were C#, .NET, MS SQL Server, and legacy 

Connected Service Framework (CSF) code.   

In April 2008 the Kanban boards were installed and all the value adding stages of the development 

life cycle (value stream) were drawn onto them.  Restrictions on the amount of WIP allowed at each 

stage were put in place. All work at each stage was then listed on the boards.  The Project Board 

agreed on the priorities to be released in the next three months. 

To break the work down into smaller units that could be delivered more quickly, the concept of 

Minimum Marketable Features (MMF) was adopted.  This is a chunk of functionality that delivers a 

ÓÕÂÓÅÔ ÏÆ ÔÈÅ ÃÕÓÔÏÍÅÒȭÓ ÒÅÑÕÉÒÅÍÅÎÔÓ ÔÈÁÔ ÉÓ ÃÁÐÁÂÌÅ ÏÆ ÒÅÔÕÒÎÉÎÇ ÖÁÌÕÅ ÔÏ ÔÈÅ ÃÕÓÔÏÍÅÒ ×ÈÅÎ 

released as an independent entity.  These are then broken down into Stories (New Features) and 

then further into Tasks, ×ÈÉÃÈ ÁÒÅ ÊÕÓÔ Ȭ4Ï $Ïȭ items. 

Office Layout and Work Flow  



Office layout is a key component of success.  In the Toyota production lines there are lights 

displaying the status of production at any time; the same principle can be applied to software 

development.  Information radiators and Kanban boards were placed all around the work space to 

ensure that progress on a project was completely transparent and available for all to see (Fig. 1).   

This enabled team members to be self managing. 

The strategic direction and prioritisation of work was still set by the Project Board and the Steering 

Group, but the delivery team now had a much clearer idea of their capacity and current WIP.  In the 

Digi-Hub project, two Kanban boards (A,B) and four information radiators (C,D.E,F) were used and 

positioned as shown in the diagram below.  The layout of the boards evolved as the projects and 

staff understanding progressed.  
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FIGURE 1: LAYOUT OF KANBAN BOARDS AND INFORMATION RADIATORS 

It is important that work flows are kept as stable as possible.  This is because sudden peaks and 

troughs of work are disruptive and will damage productivity.  It is therefore necessary to try and 

influence the upstream work flows as much as possible.  This information is captured on Kanban 

board A: the ideation pipeline (Fig. 2). 

 Proposed Ideas Ready for 

Decomposition 

Decomposed 

Engineering Ready 

Released 

Waste  

On Hold  

FIGURE 2: KANBAN BOARD A: IDEATION PIPELINE 



Any ideas or potential work from customers were recorded on a card and retained in Proposed 

Ideas in case they trigger suggestions from the team.  Any work that is abandoned or has its priority 

changed is also recorded.  Once the ideas have been clarified and broken down into small 

ÄÅÌÉÖÅÒÁÂÌÅ ÕÎÉÔÓ ÔÈÅÎ ÔÈÅÙ ÁÒÅ ÒÅÁÄÙ ÔÏ ÂÅ ȬÐÕÌÌÅÄȭ ÔÏ ÔÈÅ ÎÅØÔ ÂÏÁÒÄ ×ÈÅÎ ÔÈÅ ÔÅÁÍ ÈÁÓ ÃÁÐÁÃÉÔÙ ÔÏ 

work on them.  This Kanban board B (Fig. 3) tracks the progress of Minimum Marketable Features 

(MMF), Stories and Tasks: 

 

FIGURE 3: KANBAN BOARD B: (DEVELOPMENT PHASE)  

Any problems in Development (Dev) will quickly become apparent, as they will reach their WIP 

limit of four Minimum Marketable Features (MMF) and become a visible bottleneck. 

Daily Stand Up 
The daily stand up lasts for about 15 minutes, and normally starts about 10.15 a.m. each morning.  

It is carried out with all team members standing in front of Kanban board B, which tracks the 

Development Phase.  See above diagram (Fig. 3).  This is because this is where the bulk of the work 

is carried out.  The daily stand up is vital for the operation of the Lean system.  It is essential to 

facilitate the identification and removal of blockages and bottlenecks, and update the status and 

prioritisation of work items.  

The structure of the daily stand up rhythm is given on information radiator C (Fig. 4).  Firstly, 

everyone checks to ensure his or her work status is correctly displayed.  Secondly, anyone who is 

ȬÂÌÏÃËÅÄȭ and unable to progress due to something outside his or her control reports this, and 

appropriate action is decided to remove the obstruction.  Thirdly, any clusters of cards indicating a 

bottleneck are noted and the people reorganise to alleviate this.  Lastly, the work is reviewed to see 

if priorities have changed or if the work flow can be improved.  There is an Expedite work flow 

which can be used in exceptional circumstances to accommodate urgent items or if there is a high 

priority late change. 

There is no need or time in a large team for an individual report from each person.  It is more 

effective to just flag problems to be resolved.  The Kanban boards make it clear to all the team the 
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exact status of progress, blockages, and bottlenecks, and it also signals possible future issues for 

which to prepare.  This shared information enables the team to self organise to ensure the work 

flows smoothly.  The different coloured cards used are listed below (Fig. 4) and enable the exact 

ÓÔÁÔÕÓ ÏÆ ÁÌÌ ÔÈÅ ÔÅÁÍȭÓ ×ÏÒË ÔÏ ÂÅ ÓÅÅÎ ÁÔ ÁÎÙ ÔÉÍÅȢ 

        Stand Up Rhythm (Daily)  

 

Data   Card     1. Is the board correct?  

Blocker   = Purple    2. Blockers  

Bug (in QA / UAT) = Pink      3. WIP / Bottlenecks  

Fixed delivery  = Small red (attached to card)  4. Work  

Expedite  = Small yellow (attached to card) 

New Feature  = Yellow 

Live Defect  = Red (bug found by customer, high priority) 

Technical Story = Green 

Something missed  = White 

Kaizen   = Blue 

FIGURE 4: INFORMATION RADIATOR C: KANBAN BOARD AND TEAM PERFORMANCE INDICATORS 

Information Radiator D: Release notification and daily support process tasks  

The board was used to ensure that any scheduled releases or other operations that have to be 

carried out during the week are visible.  It acts as a reminder and check. 

Information Radiator E:  Architecture, estimating, and breaking down projects 

The board was used to record decisions on the architecture for the software, initial estimates, and 

how the work had been broken down into MMFs. 

Information Radiator F: Kaizen board and technical debt 

The team voted on which items they wished to work on to reduce technical debt or improve the 

Lean system.  Reducing technical debt involves work such as improving poor legacy code or making 

a modification that could increase future productivity.  Legacy software can be a severe constraint 

on current productivity.  It is therefore necessary to explicitly reduce any technical debt by allowing 

time for improvements to be made, even though these are invisible to, and not requested by, the 

customers. 



PERFORMANCE DATA ON THE LEAN SOFTWARE SYSTEMS 
Lean systems are typically rich in data to enable a team to be self organising and initiate continual 

improvement.  To evaluate the effectiveness of Lean software management over 12 months of 

operation, some of the data used by the team is presented here.  The team monitored the time taken 

for work to flow through various parts of the value stream.  They also tracked quality and 

throughput measures. 

Lead Time 
Lead time is the total elapsed time from when a customer requests software to when the finished 

software is released to the customer.  It is measured because it tracks how quickly and reliably 

software is delivered to customers.  Lead time is defined as the number of working days the work 

takes measured from Kanban board A: Decomposed Engineering Ready to Kanban board B: Release 

Ready. 

The main work requests are New Features, which are a subset of an MMF.  Other work would 

include Technical Features and Live Defects.  Decomposed Engineering Ready means the customer 

has agreed to proceed, and it is then that the Lead Time clock starts.  The items are then created for 

ÔÈÅ %ÎÇÉÎÅÅÒÉÎÇ 2ÅÁÄÙ ÉÎÐÕÔ ÑÕÅÕÅȢ  )ÔÅÍÓ ÁÒÅ ȬÐÕÌÌÅÄȭ ÉÎÔÏ %ÎÇÉÎÅÅÒÉÎÇ 2ÅÁÄÙ ÏÎÌÙ ×ÈÅÎ ÃÁÐÁÃÉÔÙ 

becomes available.  The Lead Time clock stops when User Acceptance Testing is complete and the 

items have reached Release Ready. 

The lead times were analyzed using time series statistical process control charts.  These are 

powerful tools, as they can show trends over time and the amount of variance in a process.  A 

reliable process will have low variance, so a key objective is to continually reduce variance.  Fig. 5 

illustrates how the top lines, Upper Control Limits, continually decline, meaning that lead times are 

becoming more predictable.  To show trends, the periods on the charts have been split from 

November 2008 ɀ March 2009, April ɀ June 2009, and July ɀ October 2009. 

The data shows that adopting Lean has allowed the mean for lead time to be reduced by 37% or 8.4 

days, from 22.8 to 14.4 working days from November 2008 to October 2009. 



 

FIGURE 5: VARIANCE OF MEAN LEAD TIME 

The 37% drop in lead time does demonstrate improved ability to respond to the needs of the 

business.  The spread of variation has also dropped significantly, as shown by the upper control 

limit in Fig. 5 reducing 47% from 70.7 to 37.3 working days.  This means that now the team is 

delivering new functionality faster and with considerably more predictability. 

Projects are broken down into Minimum Marketable Features (MMF), which are then broken down 

into New Features, so this is tracking when customers first start to receive New Features and 

MMFs, rather than when the entire project is complete and delivered.  Lead time was reduced by 

37% and variation in delivery time by 47% in 12 months.  This enabled the business to receive new 

software faster and with more predictability. 

Development Time  
The Development Time measure gives insight into the efficiency of development.  This portion of 

the vaÌÕÅ ÓÔÒÅÁÍ ×ÁÓ ÄÉÒÅÃÔÌÙ ÕÎÄÅÒ ÔÈÅ ÔÅÁÍȭÓ ÃÏÎÔÒÏÌ ÁÎÄ ÎÏÔ ÓÕÂÊÅÃÔ ÔÏ ÄÅÌÁÙÓ ÆÒÏÍ ÕÐÓÔÒÅÁÍȟ 

downstream, or third  parties.  It does not include Engineering Ready, QA, or related queuing times.  

Development time is recorded in working days, from Kanban board B stages: Dev. Ready to Dev. 

Complete.  The work units are either Stories or Tasks, which can be either standalone or part of an 

MMF. 

The periods on the statistical process control chart (Fig. 6) has been split from February ɀ March 

2009, April ɀ June 2009, and July ɀ October 2009 to show trends.  The results show that the mean 

development time for all the work completed has reduced 73% from a mean of 9.2 to 2.5 working 

days over the nine months. 

http://leanandkanban.files.wordpress.com/2009/10/lead-time-oct-09.png


 

FIGURE 6: VARIANCE OF MEAN DEVELOPMENT TIME 

The spread of variation fell by 78% from 30.5 days to 6.8 days in the nine months that data was 

recorded, indicating improved predictability of delivery. 

Throughput  
Throughput is defined as the number of items released to customers.  An upward trend would be 

expected as the code base was decoupled, projects were broken into the smaller units of MMFs, 

Stories and Tasks, and cycle time was reduced. The chart below (Fig. 7) shows the number of 

releases per month from November 2007 ɀ October 2009.  There was a release freeze in February 

hence the drop for that month. 

 

http://leanandkanban.files.wordpress.com/2009/10/dev-time-oct-09.png


 

FIGURE 7: RELEASE FREQUENCY 

The Releases chart does not show how much value is being delivered but it does show an eight-fold 

increase in releases from two in November 2007 to 16 in October 2009.  This indicates an 

improvement in configuration management discipline and capability.  The more frequent releases 

reduce both technical and market risk by allowing customers to evaluate tangible product rather 

than just progress reports. 

Live Defects per Week  
Live Defects are bugs reported by customers.  It is vital that the reduction in lead and development 

times and the increase in throughput are not at the expense of quality.  Live Defects are recorded on 

red Kanban cards and added to the Dev. (Development) stage of Kanban board B.  The chart below 

(Fig. 8) is split between October 2008 ɀ June 2009 and July ɀ September 2009.  It shows that the 

mean number of bugs reported by customers each week fell by 24% from 2.9 to 2.2. 



 

FIGURE 8: VARIANCE IN LIVE DEFECTS REPORTED PER WEEK 

 

As the number of bugs reported by customers was low, more data collected over a longer period of 

time would be preferred.  With this caveat, this data does show that the rate of defects is 

predictable and under statistical process control. 

The number of bugs open at any one time has fallen by 33% from an Upper Control Limit of 7.6 to 

5.1.  This indicates they were being fixed more quickly, possibly due to the improving structure of 

the code base.  The necessity of allowing software developers time to improve the quality of their 

code was often mentioned by the team as a big factor in the improved bug rates.  As legacy issues 

(Technical Stories) were resolved the bug rate had fallen, allowing more Customer Stories to be 

completed.  So while teams are customer focused and responsive to customer needs, they need to 

pay down any technical debt to increase their productivity levels.   

Continuous Improvement  
The daily stand up is concerned with  identify ing and removing anything that is preventing 

progress. 4Ï ÄÏ ÔÈÉÓ ȬÂÌÏÃËÅÒÓȭ ÁÒÅ ÁÃÔÉÖÅÌÙ ÉÄÅÎÔÉÆÉÅÄȟ ÁÓÓÉÇÎÅÄȟ ÔÒÁÃËÅÄȟ ÅÓÃÁÌÁÔÅÄ, and removed. 

This is a mechanism for making continuous improvement routine.  Evidence of the effectiveness of 

this is shown below in a statistical process control chart (Fig. 9).  The periods on the chart have 

been split from September 2008 ɀ March 2009, April ɀ June 2009, and from July ɀ October 2009. 

Over the 12 months the number of working days items were blocked was reduced by 81% from a 

mean of 25.8 days to 4.9 days.  The outlier in 2008 was a result of waiting for a third  party to 

complete its work (a special case).  This is powerful data to use when discussing performance with 

third  parties.   

http://leanandkanban.files.wordpress.com/2009/10/bugs-per-week-oct-092.png


 

FIGURE 9: CONTINUOUS IMPROVEMENT: ISSUES IDENTIFIED AND TIME TO RESOLVE 

 

Actively looking for and recording blockers increased the number of blockers raised, which is 

beneficial.  These were then being removed at a faster rate by the team as more experience was 

gained.  This data was also used in Retrospectives and quarterly reviews. Reoccurring blockers 

were investigated and root-cause analysis performed.  The 81% reduction in the number of 

×ÏÒËÉÎÇ ÄÁÙÓ ÔÈÁÔ ×ÏÒË ×ÁÓ ȬÂÌÏÃËÅÄȭ ÉÓ ÅÖÉÄÅÎÃÅ ÏÆ ÅÆÆÅÃÔÉÖÅ ÃÏÎÔÉÎÕÁÌ ÉÍÐÒÏÖÅÍÅÎÔȢ 

AGILE V. LEAN 
This case study may appear to record an Agile / Scrum-like approach, where care has been taken to 

collect data.  However, the Lean approach described here does have significant differences from 

Agile. 

Push v. Pull  
Scrum has time boxed iterations with a fixed release cadence.  It is therefore in essence still a push, 

ÂÁÔÃÈ ÍÏÄÅÌȢ  ,ÅÁÎ ÕÓÅÓ 7)0 ÌÉÍÉÔÓ ÔÏ ÅÎÓÕÒÅ Á ÔÅÁÍ ÉÓ ÎÏÔ ÏÖÅÒÌÏÁÄÅÄȢ  7ÏÒË ÉÓ ȬÐÕÌÌÅÄȭ ÉÎ ×ÈÅÎ ÔÈÅ 

ÔÅÁÍ ÈÁÓ ÃÁÐÁÃÉÔÙȢ  4ÅÁÍÓ ÄÏÎȭÔ ÓÉÇÎ ÕÐ ÆÏÒ ÁÒÂÉÔÒÁÒÙ ÄÅÁÄÌÉÎÅÓȟ ÁÓ ÓÕÐÐÏÒÔ ÉÓÓÕÅÓ ÏÃÃÕÒ ÔÈÁÔ ÂÌÏ× 

things off course.  Arbitrary deadlines tend to lead to game playing and poor quality as attempts are 

made to shoehorn work into the reduced time. 

Reliance on Data 

http://leanandkanban.files.wordpress.com/2009/10/days-blocked-oct-09.jpg


3ÃÒÕÍ ÈÁÓ Ȭ)ÎÓÐÅÃÔ ÁÎÄ !ÄÁÐÔȭ ÉÎ ÔÈÅÉÒ 2ÅÔÒÏÓÐÅÃÔÉÖÅÓ, which is a trailing indicator.  The boards are 

not so important because in Scrum they focus more on the people rather than the work. The Scrum 

ȬÓÔÁÎÄ-ÕÐȭ ÄÉÒÅÃÔÓ ÁÔÔÅÎÔÉÏÎ ÔÏ ÔÈÅ ÐÅÏÐÌÅ ÁÎÄ ×ÈÁÔ ÔÈÅÙ ÄÉÄ ÙÅÓÔÅÒÄÁÙ ÁÎÄ ×ÈÁÔ ÔÈÅÙ ÁÒÅ ÄÏÉÎÇ 

today.  

In contrast, Lean enumerates the work, not the people.  In Lean thinking, data is seen as a source of 

empowerment.  The team members are expected to collect and analyse their own data so they can 

control and improve their own work.  The Lean approach uses the Kanban boards to expose the 

problems and expects the team to take action.  This is a leading indicator.  The LÅÁÎ ȬÓÔÁÎÄ-ÕÐȭ 

focuses on the work and what the team is going to release.  Lean uses the data to help the team look 

up and down stream to enable innovation. 

Continual Improvement  
3ÃÒÕÍ ÕÓÅÓ Ȭ2ÅÔÒÏÓÐÅÃÔÉÖÅÓȭ, but benefits from these are largely anecdotal and not quantifiable.  The 

ÃÏÎÃÅÐÔ ÏÆ ȬÖÅÌÏÃÉÔÙȭ ÍÅÁÓÕÒÅÄ ÁÓ ÎÕÍÂÅÒ ÏÆ ÆÅÁÔÕÒÅȾÓÔÏÒÙ ÐÏÉÎÔÓ ÄÅÌÉÖÅÒÅÄ ÐÅÒ ÉÔÅÒÁÔÉÏÎ ÉÓ ÏÆÔÅÎ 

used.  However, there is a risk that velocity estimates and number of feature/story points delivered 

are too subjective and at risk of manipulation.  4ÈÅÓÅ ÔÅÁÍÓ ÄÏÎȭÔ ÐÕÔ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÆÅÁÔÕÒÅȾÓÔÏÒÙ 

points delivered under Statistical Process Control (Deming, 2000) so the natural variation in results 

is not known. 

The dearth of data in the Agile community generally is remarkable.  A major study seeking evidence 

ÔÏ ÓÕÐÐÏÒÔ !ÇÉÌÅ ɉ$ÙÂÁ Ǫ $ÉÎÇÓÏÙÒȟ ςππψɊ ÒÅÐÏÒÔÅÄ ȬÔÈÅ ÓÔÒÅÎÇÔÈ ÏÆ ÅÖÉÄÅÎÃÅ ÉÓ ÖÅÒÙ ÌÏ×ȟ ×ÈÉÃÈ 

ÍÁËÅÓ ÉÔ ÄÉÆÆÉÃÕÌÔ ÔÏ ÏÆÆÅÒ ÓÐÅÃÉÆÉÃ ÁÄÖÉÃÅ ÔÏ ÉÎÄÕÓÔÒÙȢȭ  

In contrast, LÅÁÎ ÕÓÅÓ ȬÌÅÁÄ ÔÉÍÅȭ ×ÈÉÃÈ ÉÓ ÍÕÃÈ Èarder to game, as it records total time from when 

a customer requested the work to when the finished work was received by the customer.  Lean 

ÌÏÏËÓ ÁÔ ȬÂÌÏÃËÅÒÓȭ ÏÒ ÉÍÐÅÄÉÍÅÎÔÓ ÁÓ First Class items to be addressed.  Lean seeks data to be used 

by the team for self management and routine process improvement. 

Multi Skilling / Collaboration  
7ÉÔÈ !ÇÉÌÅȟ ÔÈÅ 3ÃÒÕÍ -ÁÓÔÅÒ ÈÁÓ ÔÈÅ ȬÉÍÐÅÄÉÍÅÎÔ ÌÉÓÔȭ ÂÕÔ ÉÔ ÉÓ ÎÏÔ ÔÈÅ ÔÅÁÍȭÓ ÒÅÓÐÏÎÓÉÂÉÌÉÔÙȢ  7ÉÔÈ 

Lean, because of the WIP limits and the visibility of the Kanban boardȟ ÔÈÅ ÓÔÁÆÆ ÃÁÎȭÔ ȬÃÈÅÒÒÙ ÐÉÃËȭ 

what they would like to work on if they are blocked.  They must help with the bottlenecks and items 

ÂÌÏÃËÉÎÇ ×ÏÒËȢ  4ÈÅ ÆÏÃÕÓ ÏÆ ÔÈÅ ÄÁÉÌÙ ȬÓÔÁÎÄ ÕÐÓȭ ÉÓ ÏÎ ÔÈÅ ÆÌÏ× ÏÆ ×ÏÒË, not on the individual 

reports and performances.  Staff, regardless of skill, must help with the bottlenecks.  The objective 

is to deliver value as quickly as possible to the customer. 

DISCUSSION 
The data shows that over 12 months this nine-person software team has achieved better quality, 

predictability , and throughput.  The use of Statistical Process Control indicates a team that is 

managing process improvement in a quantitative way in line with CMMI level 4. 

The main use of the Kanban boards was to give the team a clear, current picture of where exactly it 

was.  Customers rarely visited the Kanban boards and did not attend the daily stand up meetings, as 

they both contained more detail than customers needed and would be time consuming.  Also, a 



team may be working for several customers so much of the meeting would not be of interest.  

Customers were encouraged to attend, but overall it was not feasible for them to be closely involved 

with the Kanban boards. 

Managers could see the status of projects from the KÁÎÂÁÎ ÂÏÁÒÄÓȟ ÂÕÔ ÔÈÉÓ ×ÁÓ ÎÏÔ ÔÈÅ ÂÏÁÒÄÓȭ 

primary function.  Managers could ask questions when the Kanban board showed several red notes, 

ÄÅÎÏÔÉÎÇ ÌÉÖÅ ÄÅÆÅÃÔÓȟ ÏÒ ÉÆ ÅØÃÅÓÓÉÖÅ Ȭ×ÁÓÔÅȭ ×ÁÓ ÂÅÉÎÇ ÒÅÃÏÒÄÅÄȟ ÂÕÔ ÏÔÈÅÒ×ÉÓÅ ÔÈÅÙ ×ere not be 

closely involved with the Kanban board.  The regular meetings for the Steering Group or Project 

Committee were not held at the Kanban boards. 

The boards evolved, with changes to layout being made roughly on a weekly basis.  They were a 

living tool reflecting both the evolving project and the changing understanding of the team of their 

work.  The social value of the daily stand up cannot be underestimated.  The need to daily share 

progress and problems with your peers is a powerful motivator and source of discipline. 

The Lean approach can handle big, complex projects.  The constraint is the ability of the human 

mind to handle complexity, but any large project can be broken up into smaller projects.  A master 

Kanban board can then be used to record and summarise the progress of all the smaller projects.  

There is no need or benefit from one gigantic Kanban board recording everything.  Scale or 

complexity of projects was not observed to be a problem. 

The Lean and Kanban approach worked better when it was supported by: 

¶ A stable, experienced team with low staff turnover. 

¶ A Project Manager who knew the skills and abilities of his or her people. 

¶ Good source control software to manage different versions of the software product. 

¶ Bug tracking software. 

¶ Well automated release and deployment processes for software. 

¶ Automated unit and coverage testing that reduces live bugs. 

Lean and Kanban is therefore not a substitute for good software engineering tools and practice, but 

supplies information that enables a team to self-manage.  The transparency Kanban boards provide 

does assist software development teams to rapidly raise their maturity levels. 

Lead time could potentially be further reduced as customers were batching work for User 

Acceptance Testing (UAT), which was slowing the process before Release Ready.  An investigation 

of how to make UAT easier for customers could be beneficial.  The other area that could possibly be 

ÉÍÐÒÏÖÅÄ ÉÓ ÉÎ ÔÈÅ ȬÆÕÚÚÙ ÆÒÏÎÔ ÅÎÄȭ ɉ3ÍÉÔÈ Ǫ 2ÅÉÎÅÒÔÓÅÎȟ ρωωψɊȢ  4ÈÅ ÔÉÍÅ ÆÒÏÍ ×ÈÅÎ ÁÎ ÉÄÅÁ ÉÓ 

logged on Kanban board A: Proposed Ideas to Decomposed Engineering Ready is currently not 

recorded and this could be significant. 

4ÈÅ ÃÏÎÃÅÐÔ ÏÆ Á ÆÉØÅÄ ȬÈÅÁÒÔ ÂÅÁÔȭ ÏÆ ÐÒÏÄÕÃÔÉÏÎ, or Takt time used in Lean manufacturing to ensure 

that the rate of production meets the rate of demand, was not used.  Takt time does not work with 

software or services because each unit of work is different as are the abilities of each software 

developer.  It would therefore be impossible to schedule production in this way.  The solution for 

software is to have incremental development with frequent releases.  This provides rhythm to 



production and ensures a direct connection with the customer.  When this is combined with the 

daily stand ups, the work effort can be directed and controlled as the customer requires. 

CONCLUSION 
The data presented here is felt to objectively record the behaviour of this software team.  No 

significant bias was detected from variations in project size, project complexity, governance, team 

composition, and engineering practices. 

The Lean ideas of low work in progress, statistical process control, pulling work when capacity is 

available, self managing teams empowered by data, daily routine of continual improvement, and 

multi skilling did help to achieve the results recorded. 

Lean also provided a framework that encouraged other beneficial improvements, such as rewriting 

parts of the legacy code, developing team skills, and reducing staff turnover.  The quantitative and 

qualitative evidence indicates that the Lean ideas do provide a remarkably effective way to manage 

software projects. 

The data recorded the following benefits : 

¶ The mean lead time to deliver software to customers was improved by 37% (8.4 working 

days) with a 47% gain in predictability. 

¶ Development time was reduced by 73% from a mean of 9.2 to 2.5 working days.   

¶ Predictability of delivery improved by 78% from 30.5 to 6.8 days. 

¶ Product releases increased eight fold, which reduced both technical and market risk. 

¶ Live defects per week reported by customers fell by 24% from 2.9 to 2.2.  The total number 

of defects open at any one time fell by 33%, showing problems were being fixed more 

quickly. 

¶ Continual improvement was effective, with an 81% drop in the number of working days 

items were blocked. 

¶ High staff morale, motivation, and pleasure in their work were observed. 

The costs or negatives of the Lean approach are the following : 

¶ While capital costs were trivial there is a need for considerable space to display the Kanban 

ÁÎÄ ÉÎÆÏÒÍÁÔÉÏÎ ÂÏÁÒÄÓȢ  /ÒÇÁÎÉÚÁÔÉÏÎÓ ×ÉÔÈ ÏÆÆÉÃÅÓ ÄÅÓÉÇÎÅÄ ÁÒÏÕÎÄ Á ÃÏÒÐÏÒÁÔÅ ȬÌÏÏËȭ ÍÁÙ 

not welcome walls of Post-It notes. 

¶ If the organization has a heavy plan-driven process with standardised corporate reporting 

on projects, then this emergent approach will not fit easily.  Lean handles risk by being 

highly transparent, reducing WIP, breaking projects into small parts, and frequent 

deliveries.  Lean does not work well with targets, milestones, Gantt Charts, and Traffic Light 

reporting methods. 

¶ Truly deliver ing value to customers will require the development team to proactively move 

upstream to work with customers to define and analyse their problems and then work 

downstream after release to see if business value was actually created.  Organizations may 

feel the IT teams are going beyond their remit. 



¶ A self managing team can be challenging, as managers need to move toward a facilitating 

role which they may feel uncomfortable with.  Staff may not be used to being encouraged to 

identify problems or having to multi skill. 

Future Developments  
It is clear that there is much potential in the Lean and Kanban approach to managing software 

projects.  It shows how the Agile approach can be improved and the quantitative behaviours of 

CMMI level 4 implemented.  The two areas which appear to offer the most scope for further 

improvement are: 

¶ -ÏÖÅ ÔÏ ÁÌÓÏ ÍÅÁÓÕÒÉÎÇ ÔÈÅ Ȭ4ÏÕÃÈ 4ÉÍÅȭ ×ÈÅÎ ÖÁÌÕÅ ÉÓ ÁÄÄÅÄ ÔÏ ÔÈÅ ×ÏÒËȟ ÔÏ ÓÕÐÐÌÅÍÅÎÔ 

elapsed time in days.  This may well suggest ways to further improve the process. 

¶ To discover how to move further upstream in the organization to ensure a total systems 

view is taken so that the correct IT projects are identified in the first place. 
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USING PRODUCT PORTFOLIO MANAGEMENT TO IMPROVE THE 

EFFICIENCY AND PREDICTABILITY OF TEAMS 
Alan Shalloway 

ABSTRACT 
Product portfolio management has become an essential discipline for all development 

organizations that want to achieve enterprise agility. The repeated process of selecting, sizing, and 

prioritizing the work  to be done ensures that their development teams are delivering the most 

ÖÁÌÕÁÂÌÅ ÐÒÏÄÕÃÔÓ ÁÎÄ ÅÎÈÁÎÃÅÍÅÎÔÓ ÆÏÒ ÔÈÅ ÂÕÓÉÎÅÓÓȭ ÃÌÉÅÎÔÓȢ 4ÈÉÓ ÉÓ ÒÅÑÕÉÒÅÄ ÆÏÒ ÂÏÔÈ ÅØÔÅÒÎÁÌ 

clients in the case of product companies and for internal clients in the case of IT organizations. 

However, the subject of this paper is another, possibly even more important, reason: avoiding the 

ÏÖÅÒÌÏÁÄÉÎÇ ÏÆ ÔÈÅ ÏÒÇÁÎÉÚÁÔÉÏÎȭÓ ÄÅÖÅÌÏÐÍÅÎÔ ÔÅÁÍÓ, which greatly lowers their efficiency.  

This article will discuss: 1) how overloading teams significantly degrades their performance, 2) 

principles that can guide the sizing of the features coming out of your product portfolio 

management process, and 3) why product portfolio management is a critical component of a 

transition to Agile methods.  

An earlier version of this article appeared in the April 2010 edition of the Agile Journal.  



USING PRODUCT PORTFOLIO MANAGEMENT TO IMPROVE THE EFFICIENCY AND 

PREDICTABILITY OF TEAMS 

EFFECTIVENESS AND EFFICIENCY 
Agile organizations need to be both effective and efficient. Effectiveness is doing the right thing and 

efficiency is doing it without wasted effort. Being inefficient, even if working on the right thing, is 

like trying to pile boxes up to climb over a wall when a ladder is available. Efficiency without 

effectiveness is like quickly climbing the ladder that is placed on the wrong wall. Agile organizations 

have to look both at selecting the right work for teams to do and then using appropriate methods to 

get teams to do their development faster. We can think of this as a two step process ɀ selecting and 

developing, as depicted in Figure 1. $ÏÎÅ ÐÒÏÐÅÒÌÙȟ ×Å ÃÁÌÌ ÔÈÉÓ ȰÆÁÓÔ-flexible-ÆÌÏ×ȱ ÂÅÃÁÕÓÅ ×Å ÃÁÎ 

readily select what is needed (effectiveness) and development it quickly (efficiently).   

 

FIGURE 7. THE FLOW OF SELECTED PRODUCTS TO THEDEVELOPMENT TEAMS 

Also illustrated in Figure 1 is the relationship between these two parts of the development process. 

Consider what happens when too many things come out of the pipeline on the left, forcing their way 

into the pipeline on the right. Or what happens if these selected items are very large. In both cases, 

the development pipeline jams up. To achieve flow across the entire pipeline, the organization has 

to not only prioritize the proper features, but size them appropriately and only allow a certain 

number to reach the teams at any one time. 

INDUCING WORK 
Thanks to the spread of Lean Thinking, software development organizations are talking more and 

more about thÅ ÎÅÅÄ ÔÏ ȰÅÌÉÍÉÎÁÔÅ ×ÁÓÔÅȱ. It is good to get rid of waste. It may be even better not to 

create it in the first place!  
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