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Introduction 
 
You don't have to be a black belt, green belt, or even own a belt to be an effective, data-
driven problem solver. Significant kaizen ideas don't require someone to be a 
mathematician, statistician, or computer genius; improvement ideas that come from the 
people who live with a process and its problems every day are a vast, and unfortunately 
seldom tapped, resource for amazing process improvement ideas. Given the right set of 
simple, visual tools and methods to measure performance against targets, prioritize 
performance problems, collect pertinent data about the problems, and find the root 
causes, virtually any team of people can learn to effectively solve problems and improve 
performance in any work area. As I've read and heard time and time again, 80-90% of 
all problems don't require black belt-level tools to solve them; simple, visual methods 
work more effectively and lead to quicker results. My experiences have shown me the 
same results - workplace teams applying data-drive problem solving techniques are the 
most effective resource to achieve world-class performance. 
 
The tools and methods presented here are tried and true. I've implemented them, 
customized to the specific industry application, many times over the years. The result 
has always been the same: The people at the operational levels of an organization use 
them autonomously to find issues affecting their jobs and performance, investigate the 
issues, and collaborate to find the countermeasures that eliminate them. The tools and 
methods are fairly simple to use and teach; with the right coaching from effective 
leaders, workplace teams can begin seeing positive results from their rollout almost 
immediately. 
 
If you're familiar with the Seven Tools of Quality, you'll recognize several of them as you 
read through this. There's a lot of information out about those tools, and I would 
definitely recommend looking into them further if you're not familiar with them. The tools 
can apply to a wide variety of problems and, when used in the right setting, can drive 
employee engagement and collaboration at world-class levels. 
 
 
Simple, Visual Local Performance Measures and Targets 
 
If you're going to roll out performance-based, data-driven problem solving at the 
operational level of the organization, it only follows that a great place to start would be 
with performance data. In order to be effective, performance data must be near real-
time (at least recorded each shift), easy to understand, measured against a clear target, 
and always visible to those who are expected to improve it - the workplace team. To 
maximize the effect, it's preferred that the workplace team measures the results 
themselves; this simple action drives a great deal of ownership. 
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Fig. 1: Local Performance Tracking Board with Uptime Tracking Chart 
 
The next logical question would likely be 'What should be measured?' If your 
organization applies Hoshin Kanri / Strategy Deployment, carrying that process further 
to reach the operational, workplace level can help you determine the measures and 
targets that best define how the workplace has to perform to contribute to overall 
organizational goals. If your organization doesn't apply Hoshin Kanri (most don't), the 
most common starting local workplace measures are Safety (injuries), Quality (defects, 
errors in product or service), Delivery / Throughput (production vs. plan, actual time to 
complete vs. planned time to complete an operation or task), and Cost (scrap, rework, 
supplies / tools usage). Collecting and charting performance in these categories should 
be simple and straightforward - occurrences / shift, for example - and against a target of 
the same unit. Charts are kept over a period of time, commonly a month, to see trends 
and to confirm if improvement ideas are effective. Again, it's critical that these measures 
are posted directly in the workplace and always visible to the workplace team members. 
Having this information always visible, and in a simple, understandable, addressable 
format makes improvement almost automatic. 
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Finding and Prioritizing Contributors  
 
Using local performance measuring techniques like the one described above make any 
shortfalls very evident. When these shortfalls occur, naturally the workplace team 
should be thinking 'Why didn't we make it? What's happening to keep us from reaching 
our target?' - lo and behold, they're beginning to think about causes. The simplest 
example is probably defects - it's pretty easy to track what kind of errors are being 
passed on from the workplace processes. When the product or service is rejected 
downstream because of a missing signature or a misassembled component, these 
errors are not only included in the local performance measures, but also recorded as 
incidents. In other words, a simple visual tool must be used to capture each incident that 
contributes to a performance shortfall. This might sound daunting at first, but if the tool 
used to capture this data is kept simple and as waste-free as possible, it's very doable. 
It's also nearly impossible to prioritize without it. 
 
Resources (time and personnel) to solve problems is at a premium, so it's important to 
make sure that resources are focused on the problems that contribute most to the 
shortfall in performance. This is a clear call to apply the Pareto principle. Using the data 
collected concerning individual incidents, the top contributors stand out and the 
workplace team knows where to focus their problem solving and kaizen efforts. Once 
more, a simple visual tool can be applied to make this a task the workplace teams can 
easily accomplish. 
 

 
 

Fig. 2: The 'Self-Generating Pareto' 
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Potential Causes and Further Data Collection 
 
With some relatively simple tools, the problems that most affect performance at the 
operational level become very clear. The workplace teams can now be completely 
engaged in the problem solving process and, by using the methods discussed so far, 
can quickly see the results of their ideas. Before that happens, though, each of the 
problems the team attacks has to be investigated, the cause found, and the appropriate 
countermeasure to that cause planned and put in place. 
 

It's easy to jump to conclusions about solutions to a problem. Even experienced, well-
meaning people can get ahead of themselves and end up spending a lot of time working 
to eliminate symptoms of a problem rather than the cause, or, on the other hand, they 
can delve too deeply into data analysis that doesn't lead to actions. Taking the time to 
apply some simple cause analysis and/or data collection methods can save a lot of time 
and frustration, as well as being a great learning tool for the workplace team. 
 
When a problem doesn't require further data collection, it's time to analyze potential 
causes, select the most likely cause(s), and dig into them to find the root cause. There 
are some simple cause analysis methods that can facilitate this process and can be 
used in a team setting to maximize employee contribution. One of these is 
brainstorming; experienced workers can exchange ideas in a collaborative setting and 
drive excellent problem investigations. If the problem requires a more structured 
approach to finding potential causes, the fishbone diagram is a good tool to organize 
thoughts into subcategories and narrow focus when there's a broad spectrum of 
potential causes. In either method, when a potential cause is selected to be investigated 
as a most likely cause, the investigation has to be continued until the root cause is 
found; actions taken must be directly targeted at eliminating this root cause.  
 

ManpowerMachinery

Materials Method

Problem / Current Condition

Fishbone ‘Cause and Effect’ Diagram

 
 

Fig. 3: Fishbone Example 



 

 

 

 

Performance-Based Problem Solving for Everyone 

5 

 
 
Of course, some problems require further data collection before a quality list of potential 
causes can be put together. Data collection doesn't have to be intimidating; yes, there 
are times when full-blown capability studies are required, or when an orthogonal array is 
exactly the tool to apply, but in most cases much simpler tools can lead to eliminating 
the problem quickly and effectively. For example, simply recording pertinent information 
on a data recording chart can be extremely useful to begin to identify trends. If the 
members of the workplace teams can record information such as time an abnormality 
occurred, number of cycles ran since the last setup / tool change, a batch number, and 
other such information, the list of potential causes can be significantly shortened; as a 
matter of fact, it's not at all uncommon for the most likely cause and the root cause to be 
discovered during the data collection process. 
 

 
 

Fig. 4: Data Collection Chart 
 

Other simple data collection tools include histograms and scatter charts. These tools 
are extremely useful in problem investigations and can be structured in such a way that 
the workplace teams can collect the data, discuss and analyze the results, and come up 
with solutions themselves. 
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Fig. 5: Histogram-Style Data Collection Chart 
 
 
Problem Solving Methodology and Transparency 
 
Some of the most important things I learned during my ten years at Toyota were 
problem solving, extreme employee engagement, and transparency. Naturally, Toyota 
used and still uses a structured problem solving methodology, a PDCA-based method 
commonly known in the lean world as 'A-3 Thinking' or more recently the eight-step 
Toyota Business Process. The advantages of this standardized, structured method are 
1) in its most elementary form, it's easy to teach and apply - practically everyone can 
understand and it; 2) it ingrains the scientific method into every user's mindset - problem 
definition, cause analysis, countermeasure / solution, action plan, results measurement 
- and solidifies the need for standardization; 3) it's flexible enough to work with simple 
tools explained in this article as well as far more complex methods that some problems 
require. A Google search on A-3 Thinking will bring you more results than you can 
possibly sort through, and much of it is very useful to help design and implement a 
methodology that can be used across the entire organization and get everyone engaged 
in problem solving. 
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Fig. 6: Structured Problem Solving Form 
 

Finally, to solidify employee engagement in a data-driven problem solving process for 
the long term, workplace team members have to see that their data collection and 
problem solving activities bring them some return; they have to know that the work 
they're doing will improve their work life. In order to make sure problem solving is 
progressing and the workplace teams are getting the support they need to bring the 
issues to a close, very transparent tools are used to communicate the status of the 
problem solving activities that affect the workplace team. This allows the team to see 
the fruits of their work, ask for and follow up on help from outside groups, and take 
actions when important activities fall behind. Additionally, leaders and managers can get 
a quick overview of the problem solving activities any time. 
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Fig. 7: Problem Solving Tracking Board 
 
 
Wrap-up 
 
I was once told by a gentlemen who developed a Six Sigma program for a major 
university that 85% of problems encountered in a work environment don't require the 
advanced tools and methods that he was teaching Black Belts. My experience supports 
what he told me. Although I've used many advanced problem solving methods in my 
career, the bulk of the improvements at Toyota and other operationally excellent 
organizations come from engaged employees using simple, proven techniques to attack 
the everyday wastes that prevent them from performing their best. Without a 
performance-based problem solving system that engages everyone to attack those 85% 
of problems, an organization can never reach the level of excellence that the best in the 
world have attained.  
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