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Tom’s Ten Data Tips – August 2012 
 
Kanban 
Kanban is a relatively new party to the Agile family, a process 
improvement method aimed at making work “flow” more efficiently. 
You enhance flow by limiting Work-in-Progress (WIP). Kan-ban is a 
Japanese word for “signal card” where upstream work is triggered 
after a request (through this signal card) from a downstream process. 
To avoid WIP, this work doesn’t get started until the Kanban card 
appears. Less WIP means faster and more predictable lead times, 
which in turn improves responsiveness to customer requests. 
 
 
1. Kanban Is More Than A Visual Control System 
Kanban boards are widely used in many (most) Agile methodologies. 
Often, the Kanban board with tasks flowing through swim lanes is used 
as the focal center for Daily Stand-up meetings. By seeing tasks move 
across the board, and also seeing tasks get “stuck”, additional (visual) 
feedback is built into the team to raise awareness for micro planning 
within the iteration. 
 
But besides this visual aspect, Kanban has so much more to offer. In 
particular the statistical analysis of groups of work items that are 
aggregated over time and between classes of work makes for a truly 
data driven approach to optimizing work. 
 
 
2. WIP Has A Linear Relation With Lead Time 
WIP has a causal effect on prolonging lead-time, a phenomenon that is 
well known in the (manufacturing) industry. It is known as “Little’s 
Law” (queue theory). For a stable system, the waiting time is linearly 
related to the amount of WIP. Little’s law states L = λW where L 
equals WIP, λ is the arrival rate of new work, and W is the “waiting 
time” or lead time. So if WIP doubles, the lead time doubles, too, 
assuming a constant arrival and processing rate (“stable system”). 
When the arrival rate rises above your processing rate, WIP will 
(eventually) grow to infinity, or until the system stabilizes at a new 
steady state. Likewise for the inverse.  
 
So WIP has this undesirable (linear) effect on lead-time, and that 
relation has been well established. But besides the effect on lead-time, 
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WIP is also related to poorer quality. There is much less (solid) 
scientific evidence for this relation, but it seems to be the (indirect) 
result of later feedback on quality (because of prolonged lead-times), 
and the inability to be as effective with your root cause analysis into 
defects. This happens because more time has passed and you can’t 
fully reconstruct the conditions under which the defects were originally 
created. 
 
 
3. Kanban Is Instrumental In Finding A “Sustainable Pace”  
Agile teams strive to work at a pace that is as fast as possible, yet can 
be sustained without people getting overworked or burned out. 
Kanban focuses on service level agreements (SLA’s) for each “class” of 
work (see also tip# 4). In this way, the team can reflect on its 
“average” speed of work for a stream of tasks, rather than looking at 
the speed at which individual items are processed. The principle of 
“sustainable pace” isn’t new. It was previously formulated in the 
Extreme Programming (XP) body of work. The Agile manifesto states: 
“Agile processes promote sustainable development.” 
 
By taking an aggregate view over an entire class of work items that 
are averaged for a given duration (usually about 1-2 months), the 
team gets a solid statistical sample that will indicate what percentage 
of items were finished within the target throughput time. Kanban SLA’s 
typically have the form of “90% of class A work items will get 
completed within 4 working days”, where a percentage, class, and 
duration are the defining parameters. Note that some items (up to 
10%) might take (significantly) longer! 
 
 
4. One Size Does Not Fit All 
In every working environment there will be regular work, the 
occasional emergency task, and maybe low-priority yet important 
maintenance work that can be scheduled when convenient. Kanban 
deals with this diversity by setting separate rules (SLA’s) for different 
“classes” of work. Probably at the very least you will have a “regular” 
class, and an “expedite” class. Each will have their own rules, like the 
maximum number of items in this workflow (maximum WIP), the 
target duration for completion, and what percentage of items must 
(will) fall within that range. 
 
In general, the objective is to process the majority of work in 
“mainstream classes” (regular work), and limit the number of 
expedited items. Expediting work invariably leads to “stress” on the 
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system, and lower efficiencies. The more you expedite, the less overall 
work will get done. Expediting also tends to jeopardize your 
sustainable pace (see also tip# 3). That is (also) why the WIP-limit for 
expedited work needs to be (severely) restricted. 
 
 
5. TOC Triggered The Emergence Of Kanban 
Just like the term “Agile” triggered the consolidation between a whole 
slew of theretofore called lightweight methodologies under the “Agile” 
umbrella, in similar fashion a “fusion” between the Theory of 
Constraints (TOC), Statisical Process Control (SPC), and Lean led to 
the rise of Kanban. Kanban assumes that workflows can be modeled as 
value streams, and then their “flow” can be improved by applying the 
Five Focusing Steps from the TOC. These are: 1) identify the 
constraint 2) decide how to exploit the constraint 3) subordinate 
everything else to #2 4) elevate the constraint 5) search for the next 
constraint (and repeat from the top). 
 
Following the Five Focusing Steps will enable “flow” in the same way a 
Toyota Production System or Lean approach would. Every production 
step throughout the value chain (which holds for production 
environments, offices, or knowledge work) should follow the preceding 
step as quick and smooth as possible. Kanban enables this by 
managing at the value chain level through SLA’s. 
 
 
6. Kanban Is A Natural Evolution Of Drum-Buffer-Rope 
Kanban emerged as an approach to change management that was 
largely inspired by the Toyota Production System where Kanban is 
instrumental in setting the pace for production lines. It serves to drive 
Kaizen (continuous improvement). Kanban is also a natural extension 
of Drum-Buffer-Rope as put forward in the Theory of Constraints 
(TOC), (Goldratt, 1984). 
 
Drum-buffer-rope is a TOC approach to set an optimal pace through 
the value chain. “Drum” refers to the rhythm in which processes 
coordinate their pace after the bottleneck. A “buffer” is required to 
protect the bottleneck from ever being starved of input. “Rope” refers 
to a necessary external limit that should be imposed on processes that 
operate upstream of the bottleneck to enforce they work below their 
maximum capacity, or else excessive WIP would get produced in front 
of the bottleneck. 
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7. Kanban Is A (One) Way To Put “Lean” Into Practice 
Lean is often (falsely!) associated “merely” with waste reduction. It 
initially grew out of insights gleaned from the Toyota Production 
System (TPS). This entails quite a bit more than “just” waste reduction 
and focusing on “flow” in value creation. The emergence of Kanban 
expanded on this development and provides important tools to 
optimize value outcomes by focusing both on flow management as well 
as waste reduction. 
 
The original writing on TPS needed to be combined with ideas from 
Deming to deal with (statistical) variations in demand and supply 
which are inevitable in the real world (see also tip# 8). The March 
2011 earthquake in Japan caused a massive disruption in supply, and 
surfaced how such systems can be quite vulnerable to variations in the 
supply chain. 
 
 
8. Kanban Combines Lean And Statistical Process Control (SPC) 
In particular the early Lean literature focused heavily on waste 
reduction. Womack et al (1990) and Womack & Jones (2003) 
contributed significantly to widespread appreciation for the Toyota 
Production System (TPS), as laid down by Dr. Ohno (1988). “Waste” 
was categorized as either necessary or unnecessary waste. Lean 
transitions were often aimed at eliminating unnecessary waste, and 
limiting or mitigating necessary waste. This might seem like a “Cost 
accounting” bias to managing value by aiming to cut costs. 
  
However, in Japanese TPS shops, improvement initiatives (“Kaizen”) 
are very much owned by shop floor employees. They launch these 
initiatives freely and frequently. Contrast this with the dominant Six-
Sigma (SPC) approach where so-called “Black-Belts” take the lead in 
more large scale, centralized project efforts to deal with waste 
(“Special cause” variation in Deming’s terminology). Kanban can 
readily and easily be used in both approaches, and has therefore been 
embraced widely. 
 
 
9. You Need Slack To Fuel Continuous Improvement 
It can be tempting from a traditional (Cost accounting) perspective to 
try and keep everybody on the team “busy.” Once you employ Kanban 
with vigor and keep driving down WIP, some parts of the value chain 
will have excess capacity. Although it is tempting, cutting out all of this 
slack will not make the system more efficient nor productive.  
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When you string your value chain this tight, people will be either in a 
big hurry, or have nothing to do. The system will jitter in a start/stop 
modus, and will loose productivity. What’s worse: when you’re idle it’s 
not evident where improvement is needed, and during a rush there will 
be absolutely no opportunity to launch any Kaizens. The sheer 
presence of some amount of slack keeps a modest pressure on the 
flow, yet enables everyone to always be working on some (or multiple) 
improvements. 
 
 
10. The “Right” Amount Of WIP Is A Tradeoff 
Kanban gets used to monitor the progress and “flow” of work in many 
Agile methods. By focusing on “flow” it is instrumental in driving down 
WIP levels that hurt a company’s profits because of avoidable carrying 
costs for inventory. WIP renders lead times longer and less 
predictable, which in turn leads to poor customer service. WIP results 
in defects being discovered too late, and makes root cause analysis 
more difficult. So it’s evident that you want to reduce WIP as much as 
possible. But is it possible to have too little WIP? In fact, yes, it is.  
 
Every system has some bottleneck, and to protect (insulate) the 
bottleneck from (ever) getting “starved” from input, you want a 
sensible amount of inventory waiting in front of it. What is “sensible” 
here is a tradeoff between minimizing inventory for all of the above-
mentioned reasons, and at the same tome taking into account the 
variability of upstream production. If one of the upstream processes 
“dries up” momentarily because of a halt, you still want to have 
enough inventory waiting in front of the bottleneck so that it can 
continue to produce at its maximum rate. Finding the optimal WIP 
limits involves use of statistics (see also tip# 8), a financial analysis of 
carrying costs, and some heuristics with regards to side effects of 
excessive WIP. If there is plenty of spare capacity upstream, your 
buffer can be smaller than when all preceding steps are working at 
near full capacity (because it would then take longer to “restore” the 
buffer). Together they determine just “the right” amount of WIP. 
 
 


