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To achieve Project Flow for the benefit of lowering WIP to increase Productivity and 
Throughput in a product development system, we must correctly apply Lean Principles AND 
decouple Resource Management from Project Management. 

The focus of this presentation is on product development systems where a portfolio of 
projects (typically engineering or manufacturing projects)is being executed by a finite pool of 
engineering or product development resources. That is to say that the system is capacity 
constrained. 

We observe that typical product development systems have 2 to 3 times more projects than 
they have the resources to handle them. This tendency to PUSH projects into this capacity 
constrained system is to create high levels of WIP (work-in-progress). In manufacturing 
systems, high WIP leads to high inventories on the factory floor, long queues and long cycle 
times. In product development, we see the same thing. High inventories in manufacturing 
equates to overloaded "in boxes" in product development. 

Long queues and cycle times also exist in product development. High WIP leads to starting 
projects ASAP which causes resources to multi-task multiple tasks and/or projects. This 
causes delays and queues during project execution which ultimately leads to long product 
development cycle times. 

This is sometimes called "the vicious cycle". Its impact or effects are: 
• Projects get delayed and require heroic efforts to complete on-time 
• Cycle times (intervals) are longer 
• Heroic efforts are required to complete a task, only for it to sit in a queue downstream 
• Priorities change constantly; forced to pull resources from one task to another 
• Lack of support to accomplish task; material, vendor, engineering support not available 

as needed 
• Lack of adequate resources both in skill and quantity 
• Time and budget over run 
• Managers bogged down in firefighting 

The solution to "the vicious cycle" or a project PUSH system is to apply Lean Principles: 
• ReduceWIP 
• Reduce queues 
• Control batch sizes 
• Usea PULL system 

To create such a PULL system requires us to manage the capacity constraint of the system 
which is the finite pool of resources that do the work of project execution. Thus, we must seek 
portfolio achievability by effective resource management through sound capacity planning. 



A simple, effective approach to resource management can be based on the immutable laws 
of supply and demand. Supply is the inventory of resources. It can be identical to your 
organizational chart, down to the numbers of people, their names, and specific skill sets (e.g. 
mechanical engineer, software engineer). 

Demand is the work that the organization has taken on. In most product development 
organizations you have feasibility (pre-development) projects, full development projects, 
projects related to customer or field support, and internal quality or process improvement 
projects. There may be other categories in your company. Project managers prepare a 
timeline for each project, allowing for various phases~design, development, testing, and so 
on. The resource managers (i.e. engineering managers) then input their estimates of how 
many engineers, and how much of their time, will be assigned to each phase. This is called 
the "effort forecast." 

Figure 1 
Effort Forecast Example 
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Analysis begins by aggregating the effort forecasts for each project into a composite picture 
of all the projects in the portfolio. Managers can then begin to identify resources that are 
overloaded with work. More importantly, this analysis will identify projects that are 
understaffed and, hence, unachievable as currently planned. Because a typical product 
development organization has many projects and many resources, this composite picture is 
most easily painted using a computer software tool. 

Figure 2 
Portfolio Analysis Example 
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Decision making is the difficult, but necessary, final step to arrive at an achievable portfolio of 
projects which does not overload your resources and clog your product development pipeline. 
According to Peter Heinrich, president of Portfolio DecisionWare Inc., a developer of resource 
management software based in New York, "You only have four decisions to take to remove 
the overload in your supply-and-demand picture" cancel projects, reduce projects in scope, 
postpone projects, or add resources to meet the project demand." 

While the above process puts in place a powerfully effective PULL system for improving the 
Throughput of product development systems, there is another, important phenomena 
occurring in product development systems that has to be dealt with. That is the phenomena 
of risk and uncertainty. 

Again, we observe that typical product development organizations manage these high risk 
and uncertainty projects using standard, milestone project management. That is, projects are 
broken up into a series of milestones that are often managed at a departmental level. 
Consequently, project management in this paradigm revolves around measuring the 
performance of each department on meeting their milestones. This causes a conflict for such 
organizations. Do they provide a short milestone estimate for the good of the project? Or do 
they provide a longer, padded milestone estimate for the good of satisfying their 
measurement that may lengthen the project to an unacceptable duration? Furthermore, these 
milestone measurements almost certainly guarantee that no projects will finish early (since no 
one wants to admit that they padded their milestone estimates) and many finish late (or cut 
scope or exceed budget to finish on time). 

The solution here is called Buffer Management. Buffer Management is a product of the 
Critical Chain Method which was first introduced in 1997 by Dr. Eliyahu M. Goldratt. The 
Critical Chain Method is a proven method to effectively manage the risk and uncertainty that 
is encountered in product development projects. It essentially seeks to squeeze contingency 
or safety out of individual tasks in a project plan and aggregate this contingency or safety in 
strategic locations in the project plan. This aggregated contingency is what is called "buffers". 
The contingency is, therefore, owned by the project or system and not by the individual task 
owners. 

During project execution, the people doing the work in each project are regularly updating 
task status in such a way that the consumption of each buffer in the system can be 
measured. By measuring the percentage of each buffer consumed relative to the percentage 
of the work completed on the chain of work associated with that buffer, a manager is able to 
measure the status or health of a project at any given time. 
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Figure 3 
Buffer Management Example 
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A survey of all the buffers provides a measure of the status or health of all the projects in the 
product development system. 

In conclusion, to achieve Project Flow for the benefit of lowering WIP to increase Productivity 
and Throughput in a product development system, we must correctly apply Lean Principles: 

• Usea PULL system 
• Reduce waste & queues 
• Control batch sizes 

The key factor, however, is to decouple Resource Management from Project Management" 
• To ensure an achievable portfolio, we must perform effective resource management 

through sound capacity planning. 
• To ensure individual project achievability (or success), we must create aggregated 

time safety or contingency which is called Buffer Management. 

Companies using Project Flow have achieved the following" 
• Increased Throughput and Productivity by 20-25% 
• Achieved Business Growth and Success 
• Doubled Throughput in 2 years 
• Reduced Stress and Increased Job Satisfaction 


	MAIN MENU
	PREVIOUS MENU
	---------------------------------
	Search CD-ROM
	Search Results
	Print



