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Abstract 

Modern small to medium sized organizations are required to deliver products on time and 

within budget with limited resources based on accelerated schedules.  To accomplish this 

task, clear communication of objectives, status, requirements and schedules are required.  

Despite these fundamental requirements, organizations often overlook the importance of 

developing an information storage and distribution system designed to streamline 

organizational communication.  This paper addresses this need through the application of 

the Matrix Scheduling Theory.  By leveraging a structured communication process 

implemented through a visually oriented intranet site, improvements in on time delivery 

rates on the order of 40% to 80% were achieved.  A discussion of the Matrix Scheduling 

Theory and a case study of the application of this theory are presented.
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1 Introduction 

Today’s high pressure product development environment requires many diverse 

functional groups to cooperate in achieving one goal – the delivery of a product on time 

and within budget.  Critical information must be readily available to allow personnel to 

make accurate decisions.  Though most managers recognize that the exchange of 

information is critical to the success of a project, management often falls short in their 

efforts to lay the foundations for successful communication.  These managers are faced 

with the dilemma of how to properly balance the implementation of a communication 

process while allowing their employees the freedom to operate outside of restrictive 

processes.  Large organizations frequently implement processes that are difficult to 

change while small organizations regularly implement loose processes that are often 

incorrectly used or ignored altogether.   

Typical scheduling information (what needs to be done, when it must be completed, 

who will perform the task, what resources are required, and how these tasks are inter-

related) is abundant in most organizations.  However, this information is often stored in 

an isolated manner at the group level or even the individual level.   

This project focuses on the application of the Matrix Scheduling Theory developed by 

the author in the creation of a Matrix Scheduling System based on visual communication 

tools.  By using a systematic approach to capturing, storing and sharing scheduling 

information, great strides in inter-group communication can be made leading to 

improvements in delivering products on time and within budget. 
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2 Structure of this Paper 

This paper addressing improving communication in organizations by first discussing 

typical organizational structures in use today and the communication hurdles that they 

face.  The discussion then turns towards identifying typical mistakes that are made in 

gathering and sharing information.  Following the discussion of organizations and their 

communication problems, the Matrix Scheduling Theory, a concept for structuring and 

sharing information, is presented.  Next, a case study in the application of the Matrix 

Scheduling Theory is presented including the planning, implementation and results of the 

deployment.  The paper is concluded with a discussion of the effectiveness and further 

application of the theory. 

3 Scheduling in Typical Organizations 

There are multiple models for running an organization.  Three of the more popular 

models are the functional organization, the project organization and the matrix 

organization.  The functional organization arranges its personnel by area of 

specialization.  These organizational units allow for the efficient use of the personnel’s 

expertise and the organization’s facilities, though they lack a central project authority and 

may exhibit poor communication across functions.  The project organization takes a 

different approach, building organizational units around projects with all functions 

represented in each unit.  When the projects are completed, the groups or individuals are 

placed on a new project.  Project organizations are well suited for managing critical 

projects requiring rapid reaction to changing environments and personnel dedicated to the 

project and the customer.  The matrix organization attempts to draw on the strengths of 
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the functional and project organizations by grouping people by their areas of specialties 

in functional groups, but allowing these individuals to be temporarily assigned to 

projects.  A more detailed look at the advantages and disadvantages of these three 

organizations is presented in Table 1.  For a further discussion of organizational structure, 

see Dinsmore (1993) and Shtub et al (1994). 

Table 1:  A comparison of the advantages and disadvantages of three popular types of 
organizational structures is presented below.  The data was compiled by Shtub et al (1994). 

Potential authority issues between functional and project 
manager.

The project manager may not be an expert in all technical 
aspects of the project.

Communication – workers must report progress to both the 
functional and project manager.

Goals – differences in perspectives between the project and 
functional manager may lead to conflicts about the 
relative importance of short and long term goals.

Better utilization of resources.
Encourages the transfer of knowledge and technology 

from project to project.
Superior adaptability when faced with changing market.

Inefficient (duplicate) use of resources.
Does not develop technology with an eye on the future.
Does not prepare for future business.
Less opportunity for technical interchange among projects.
Minimal career continuity for project personnel.
Difficulty in balancing workloads as projects phase in and 

out.

Strong control by a single project authority
Rapid reaction time.
Encourages performance, schedule and cost tradeoffs.
Personnel loyal to a single project.
Interfaces well with outside units.
Good interface with customer.

No central project authority.
Little or no project planning and reporting.
Weak interface with customer.
Poor horizontal communications across functions.
Difficult to integrate multidisciplinary tasks.
Tendency of decisions to favor strongest functional group.

Efficient use of collective experience and facilities.
Institutional framework for  planning and control.
All activities receive benefits from most advanced 

technology.
Allocates resources in anticipation of future business.
Effective use of production elements.
Career continuity and growth for personnel.
Well suited for mass production of items.

DisadvantagesAdvantages

Potential authority issues between functional and project 
manager.

The project manager may not be an expert in all technical 
aspects of the project.

Communication – workers must report progress to both the 
functional and project manager.

Goals – differences in perspectives between the project and 
functional manager may lead to conflicts about the 
relative importance of short and long term goals.

Better utilization of resources.
Encourages the transfer of knowledge and technology 

from project to project.
Superior adaptability when faced with changing market.

Inefficient (duplicate) use of resources.
Does not develop technology with an eye on the future.
Does not prepare for future business.
Less opportunity for technical interchange among projects.
Minimal career continuity for project personnel.
Difficulty in balancing workloads as projects phase in and 

out.

Strong control by a single project authority
Rapid reaction time.
Encourages performance, schedule and cost tradeoffs.
Personnel loyal to a single project.
Interfaces well with outside units.
Good interface with customer.

No central project authority.
Little or no project planning and reporting.
Weak interface with customer.
Poor horizontal communications across functions.
Difficult to integrate multidisciplinary tasks.
Tendency of decisions to favor strongest functional group.

Efficient use of collective experience and facilities.
Institutional framework for  planning and control.
All activities receive benefits from most advanced 

technology.
Allocates resources in anticipation of future business.
Effective use of production elements.
Career continuity and growth for personnel.
Well suited for mass production of items.
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Most organizations do not fit neatly into one of these three categories, instead, they 

may fall somewhere between a functional and matrix or project and matrix organization.    

The “Strong Functional Organization” is a matrix organization that assigns less than 50% 

of its resources to a project but still retains most of its resources committed to a 

functional group.  The “Strong Project Organization” takes the opposite tact, assigning 

most of its resources to a project while still leaving a percentage of its personnel assigned 

to a particular functional group. 
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Figure 1 illustrates the organizational orientation concept using one intermediate value 

between the functional and matrix and the project and matrix organizations.  The “Strong 

Functional Organization” is a matrix organization that assigns less than 50% of its 

resources to a project but still retains most of its resources committed to a functional 

group.  The “Strong Project Organization” takes the opposite tact, assigning most of its 

resources to a project while still leaving a percentage of its personnel assigned to a 

particular functional group. 

 
Figure 1: An illustration of the blending of the functional and project organizations to form the matrix 
organization and relative degrees of matrix organizations. 

This brief exercise illustrates that there are many types of organizational structures.  

Because there are so many types of organizations, many detailed communication 

processes have been developed for each specific instance.  Though most organizations 

suffer from different specific problems, a common theme begins to emerge; most 

organizations lack (1) communication within the organization and with the customer, (2) 

adequate resource allocation and utilization and (3) a methodology for identifying, 

planning and executing tasks.  All these issues are related to one pervasive function – 
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project management, or the development, communication, execution and tracking of a 

project schedule.  

3.1 What is a Schedule? 

Scheduling information is the cornerstone for the successful execution of a project.  

Before exploring a scheduling system, the term “schedule” must be defined.  “Schedule” 

has many meanings especially within the project management arena.  Beginning with the 

most fundamental of sources, Random House (Flexner, et al., 1980) defines “schedule” 

as:  

1. A list of duties, events, etc. 

2. A list or table of details. 

3. A series of things to be done within a given period. 

4. A timetable. 

5. To enter into a schedule. 

6. To plan for a certain date. 

For project managers, schedules are detailed lists pairing a Work Breakdown Structures 

paired with available resources yielding Work Packages.  For executives, a schedule is a 

high level snapshot summarizing the major phases of a project.  In the end, a schedule 

can be defined as a vessel that contains critical information that is captured, updated and 

presented in an organized manner.  Depending on the target audience, many different 

methods can be used to communicate or present the same data.   

This project has identified four basic scheduling formats that target different audiences 

– Functional Schedules, Project Schedules, Program Schedules and Executive 

Summaries.  Functional Schedules are lists of detailed Work Packages (tasks bundled 
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with resources) for a particular functional group typically used in a functional 

organization.  Project Schedules are detailed schedules that include Work Packages 

related to a specific project.  These schedules are oriented towards a project organization.  

Program Schedules are summary schedules that contain information from multiple related 

projects.  Executive Summaries are high level schedules that pull key information from 

project and program schedules.  As represented by the name of the schedule, an 

Executive Summary is targeted for an Executive audience interested in a minimalist view 

of key company milestones.  Figure 2 illustrates the icons that are used in the balance of 

this document to represent these types of schedules. 

Program SchedulesProgram Schedules

Executive SummaryExecutive Summary

Functional SchedulesFunctional Schedules

Project SchedulesProject Schedules

 
Figure 2:  This paper discusses four types of project schedules; functional, project, program and 
executive summary.  These four types of schedules are represented using colored icons outlined in 
the figure above.  These icons, Functional (red), Project (blue), Program (green) and Executive 
Summaries (yellow) will be used extensively throughout the balance of this document. 
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3.2 Examples of Information Mismanagement 

The degree to which an organization’s are systematically structured varies as widely 

as the types of organizational structures.  The extreme example of information 

mismanagement is a complete lack of structure.  In these situations, schedules are often 

created on an as needed basis only when they are required for a specific presentation or 

deadline.  Following the immediate need, the schedules are abandoned and the 

information contained in the schedule is no longer kept up to date or made available for 

others.  Figure 2 illustrates the chaotic nature of this approach to sharing project 

information.   

 
Figure 3:  A model of an unstructured scheduling environment.  Schedules used for different 
purposes are created ad hoc and not maintained.  There is no order or cross communication 
between groups. 

An intermediate level of scheduling mismanagement occurs when efforts are made on 

the group level.  Functional groups within an organization establish processes for 
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exchanging information within that group, but little attention is paid to providing 

information outside the group.  Different groups maintain different scheduling and 

planning practices.  Despite the presence of well formed scheduling practices within the 

group, planning between functional groups is scarce, leading to poor inter-group 

communication, misinterpretation, and potential animosity between groups often yielding 

missed deliveries or cost over-runs.  An example of this potential scenario is illustrated in 

Figure 3. 

 

Figure 4:  A more organized approach to scheduling often has functional groups creating their own 
schedules.  Different groups may follow different scheduling processes, but information sharing 
between groups is limited. 

Of course, an organization may have a perfectly good methodology for structuring and 

sharing its scheduling information.  In these cases, the organizations may not find it 

necessary to re-evaluate their scheduling practices.  In the first two instances described 

above, the Matrix Scheduling Theory can help improve the structured sharing of 

information that can lead to increased organizational productivity. 
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4 Matrix Scheduling Theory 

To address short-comings outlined in the previous section, the author has developed a 

scheduling concept that organizes information in such a way that it allows modern 

organizations comprised of multiple functional groups executing multiple projects 

simultaneously to organize and share project related information.  The first step in 

implementing the system is to understand the theory. 

The Matrix Scheduling Theory begins by organizing information conceptually along 

two axes.  In this discussion, the x-axis represents all ongoing projects and the y-axis 

represents all functional groups within an organization.  Refer to Figure 5 for an 

illustration of the basic matrix framework. 

Function
GRP-1

GRP-2

GRP-3

GRP-4

PRJ-1
Project

PRJ-2 PRJ-3

 
Figure 5: The Matrix Scheduling Theory begins with the alignment of two primary types of 
schedules, the Project and Functional schedule, along the x-axis and y-axis, respectively. 

The cells within the table created by these axes are then populated with distinct Work 

Packages that are specific to a particular Functional Group’s responsibility for each 
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project.  The grid is fully populated with a series of interchangeable vessels as illustrated 

in Figure 6. 

Function
GRP-1

GRP-2

GRP-3

GRP-4

PRJ-1
Project

PRJ-2 PRJ-3

 
Figure 6:  Following the alignment of the axes, the cells of the matrix formed by the Project and 
Functional schedules is populated with information specific to each function and project. 

Once the grid has been established, links are generated along each Project column and 

Functional row.   Each vessel contains information specific to a single functional group’s 

responsibilities related to a single project.  Each vessel is arranged in the grid based on 

the function along the y-axis and the project along the x-axis.   This arrangement of 

information allows for two major views to be constructed from the vessels.  Functional 

managers can look horizontally across the matrix to determine all of the group’s 

responsibilities at any given time while a project manager can look vertically down the 

matrix to determine each functional group’s responsibilities within a specific project.  

Figure 7 illustrates the addition of the scheduling vessels to the axes established in Figure 

6. 
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Function
GRP-1

GRP-2

GRP-3

GRP-4

PRJ-1
Project

PRJ-2 PRJ-3

 
Figure 7: The main schedules for each project and functional group are then linked to each related 
cell within the matrix moving down the matrix in the case of a project or moving across the matrix in 
the case of a functional group.  By structuring information in this manner, multiple audiences can 
view the same information where only one instance of that information is maintained. 

Now that the company’s functional and project tasks have been identified and 

arranged in a formal methodology, resource tracking can be addressed.  Resources are 

considered to be personnel and equipment required to complete a task.  Resources are 

grouped with tasks to for work packages.  Since resources from one Functional group 

may be required by multiple projects, resources must be allocated and tracked from a 

central resource.  All resources in an organization can be combined into a single resource 

pool.  The resource pool can then be linked to each vessel within the matrix tracking the 

resources that the vessel is utilizing.  By creating a centralized resource pool, the over-

allocation of resources can be prevented.  The addition of a resource pool to the model of 

the Matrix Scheduling Theory is illustrated in Figure 8. 
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Function
GRP-1

GRP-2

GRP-3

GRP-4

PRJ-1
Project

Resource PoolResource Pool

PRJ-2 PRJ-3

 
Figure 8:  To ensure that over-allocation of resources does not occur, a Resource Pool is inserted 
into the Matrix Scheduling System.  Each sub-project within the matrix is linked to the Resource 
Pool, drawing it’s resources from the pool to ensure that all Projects and Functional groups are 
aware of other Project and Functional group’s resource requirements. 

Figure 9 illustrates the addition of the final elements of the Matrix Scheduling Theory, 

the Executive Summary and Program schedules.  The Executive Summary and Program 

schedules contain project information targeting different audiences.  These different 

views of Matrix vessel information are necessary because many programs underway may 

be comprised of several Projects.  Information relevant to a specific program is extracted 

from the Matrix vessels providing a single location for the Program Status.  This allows a 

Program Manager to quickly determine the status of an entire Program. 

Similar to the Program schedule, the Executive Summary is geared towards the 

Executive staff.  Executives are interested in a high level picture of the status of all 

projects and programs.  Details pertaining to the day to day operations of the company 

must be distilled into a simple summary of key milestones from each project or program.  

This information must be presented in a format that can be understood by all members of 
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the executive team, from the technical members to the business members.  This key 

information from all projects is inserted in the Executive Summary.  The Executive 

Summary can then be presented to the executive team at a regular interval to track 

progress and provide the executives with the necessary information to make decisions 

about the direction of the organization. 

Function
GRP-1

GRP-2

GRP-3

GRP-4

PRJ-1
Project

Executive SummaryExecutive Summary

Program 1Program 1 Program 2Program 2

Resource PoolResource Pool

PRJ-2 PRJ-3

 
Figure 9:  The final stage of the Matrix Scheduling System is the incorporation of Program 
Schedules and an Executive Summary.  In some instances Programs span multiple Projects and 
multiple Functional Groups.  In these cases, specific summary information that encapsulates all 
relevant Program information must be presented in a meaningful summary, in this case, the Program 
Schedule.  An Executive Summary is used to provide members of the Executive Management Team 
with an overview of all active Projects and Functional Group commitments.  Typically the executive 
team does not have the time to review detailed schedules, so the Executive Summary draws on key 
milestones identified for each project or functional groups. 

The key to the success of the Matrix Scheduling Theory is the availability of 

information real time.  When properly implemented, the theory can yield a system that 
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provides an organization with automated views of all project, program and functional 

demands.  The key to the success of this theory is the development of a sound 

information sharing system and the proper training of all personnel involved in the 

implementation and management of the information.  Without the full cooperation of the 

management team, the successful application and execution of the Matrix Scheduling 

Theory is not possible.  The next section steps through a successful example of an 

implementation of the Matrix Scheduling Theory at a small organization that was 

struggling to meet its promised delivery dates. 
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5 Application of the Matrix Scheduling Theory 

5.1 Company Background 

The Matrix Scheduling Theory was applied at a startup company in Austin TX.  This 

small was focused on implementing a new caching technology for the high performance 

Intel-based server market.  The product spanned many areas of technical expertise 

including hardware and software development, manufacturing and quality assurance.  At 

its peak the company employed 50 people with a variety of technical backgrounds to go 

along with the $15 million in investment capital. 

5.2 Identifying the Problem 

Despite the level of technical expertise and funding, the company suffered from a 

chronic inability to deliver products on time.  Schedules were developed in the ad hoc 

manner illustrated in Figure 3.  Schedules were developed in isolation and for specific 

meetings or executive requests.  Schedules were not maintained and information was not 

exchanged in a routine, formal manner.  Delivery rates suffered and the company 

maintained a dismal 0% on-time delivery rate. 

The author was contracted to identify and correct scheduling and overall project 

management issues.  The first step in the process was to determine the level of project 

management expertise present in each functional group.  The strengths and weaknesses of 

each group were evaluated and a system based on the Matrix Scheduling Theory was 

devised.  Of the four groups mentioned above, manufacturing and quality assurance 

personnel were sufficiently trained in project management techniques.  Champions in 
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both groups were identified and trained on the Matrix Scheduling Theory.  By developing 

these champions, the author was able to focus on the hardware and software teams.  By 

working in conjunction with the functional managers of each group, a Matrix Scheduling 

System was developed. 

5.3 Laying the Foundation 

Documentation explaining the concept of the Matrix Scheduling System was created 

and circulated to the functional management team.  The combination of the members of 

the management team and the program manager was responsible for ensuring that the 

personnel in each functional group were fully trained on their responsibilities within the 

system.  Documentation on all roles within the system were created.  The roles identified 

were that of the Program Manager, Functional Manager and Functional Team Member.  

The two main roles, the Program Manager and the Functional Manager, were responsible 

for the maintenance of the scheduling system while the Functional Team Member was 

responsible for reviewing the information in their area and ensuring its accuracy.  

Documentation detailing the specific requirements of each role were provided to each 

team member.  

5.4 Implementation 

Implementation was a two stage process.  First, the storage mechanism for the 

scheduling information was developed and implemented.  Following the definition of the 

storage system, a user friendly front end was developed and deployed using a website 

established on the company’s intranet.  This section details both steps. 
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The top level directory structure for the scheduling storage system is presented in 

Figure 10.  Schedules were grouped in four major categories; Executive, Functional, 

Project and Resources.  The Executive directory contained Executive Summary 

documents.  The Functional directory contained both summary functional schedules and 

project files (representing the vessel in the Matrix Scheduling Theory) housing project 

information per project for that group.  The Functional directory and the decision to place 

the vessels in this directory are discussed in more detail below.  The project directory 

contained summary project schedules and program schedules.  The Resource directory 

housed the company’s resource pool. 

 
Figure 10:  A top level view of the directory structure of the implementation of the Matrix Scheduling 
Theory. 

  Since this company operated under a strong functional matrix structure, the 

scheduling vessels were placed in the Functional directory.  A view of the contents of the 

Functional directory is presented in Figure 11.  Each functional group was represented 

with a directory.  Each group’s directory contained the group’s project specific 

scheduling vessels.  The groups represented were Business (Sales, Marketing and 



 

 18

Finance), Hardware, Information Design, Manufacturing, Performance, QA, Research 

and Development, and Software.  Of all the groups, Hardware, Information Design, 

Manufacturing, QA and Software were the primary participants in the scheduling efforts.  

Business, Performance and Research and Development efforts were tracked at a higher 

level, specifically for the purposes of tracking Program and Executive summaries. 

 
Figure 11:  An illustration of the structure of the Functional directory.  Each function within the 
organization war represented by a directory that contained all tasks assigned to that functional 
group. 

An example of the contents of a specific functional directory is presented in Figure 12.  

The vessels are represented by the individual project documents.  In this implementation, 

Microsoft Project 2000 was used as the primary information management tool.  Though 

licensing costs were expensive, the majority of the management staff was familiar with 

the tool, thus reducing the time required for the staff to implement the scheduling system.  

The naming structure implemented in the scheduling system can also be seen in this 

illustration.  The file named “ACTIVE-SW.mpp” represented the summary functional 

schedule for the software development group.  This file contained links to all active 

project specific vessels that the group was involved with.  In this case, the software 
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development group was working on two projects, “F-SW-Eleven.mpp” and “F-SW-

Process.mpp”. 

 
Figure 12:  An example of the contents of a functional group’s scheduling directory.  The functional 
directories contained both the “vessels” from the model of the Matrix Scheduling Theory and the 
Functional Summary Schedules that represented all active projects that the functional group was 
participating in by linking all functional vessels into one centralized view. 

Referring back to Figure 10, the Project directory contained the other summary 

schedules, Project summary schedules.  These schedules moved along the y-axis of the 

model of the Matrix Scheduling Theory, linking all functional vessels specific to a 

project. 

The second phase of the implementation of the Matrix Scheduling System was 

visually organizing the information that was generated and stored in the directory 

structure from the first phase.  This was accomplished using the company’s intranet to 

house a project site that acted as a front end to the schedule.  Screen shots of the 

production website have been included in the following pages illustrating the methods 

used to present the scheduling information. 
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Figure 13:  The implementation of the Matrix Scheduling Theory for the reference company was 
accomplished using a website housed on the company intranet.  The figure above is a screen 
capture of the website start page.  The website contained specific links to each project.  Each project 
contained sections detailing project goals, planning efforts, status and links to active schedules.  In 
addition to this information, company delivery statistics, process information and links to other sites 
including document management (DocuShare) and the defect tracking system (DCL) were presented 
to provide a centralized project reference site. 
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Figure 14:  Each project undertaken at the company had a unique website.  The structure of each of 
these sites was the same containing four pages; Goals, Planning, Status and Schedules.  The Goals 
page contained simple, concise outlines of each project’s objectives as determined by the project 
team.  The Planning page contained links to documentation (stored in the document management 
system) produced by the team for this project as well as any other relevant links to the project (such 
as industry specifications downloadable from the internet).  Status contained links to visual 
summaries of the current project status, usually represented by a blue, yellow, red coded Gantt 
chart. 
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Figure 15:  Screen shots of all four pages (Goals, Planning, Status and Schedules) of a specific 
project. 
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Figure 16:  The key element of this implementation of the Matrix Scheduling Theory is the visual 
representation of the schedule matrix.  All active schedules (Microsoft Project files in this example) 
were arranged in a matrix format following the matrix scheduling theory format.  All schedules were 
available on the company intranet, but some people find it difficult to locate files in a directory 
structure.  To circumvent the need for a person to navigate through the directory structure, links 
were provided in a visual format to take people directly to the file of interest.  The page also 
contained information about the scheduling system and information on how to navigate through the 
page (represented by the “Click here for Legend” hyperlink. 
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Figure 17:  The Executive Summary document that was used extensively throughout the 
implementation of the Matrix Scheduling System is pictured above.  The executive team provided a 
list of requirements for the layout of the schedule.  Color indicators were associated with each line 
item that was uniquely numbered.  The colors provided the team with a quick view of what work 
items were on schedule (blue), in imminent danger of falling behind schedule (yellow) and behind 
schedule (red).  An example of the design effort was in the selection of the indicator colors.  The 
colors were selected based on all executive’s input; red, yellow and green was the first choice, but 
since three team members were color blind, blue was substituted for green.   
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5.5 Results 

The effectiveness of the Matrix Scheduling System was judged by measuring the 

improvement of the on-time product delivery rate across functions within the company 

over the course of a 5 month period.  Three major projects were undertaken; product 

versions 1.0, 1.1 and 1.2.  Version 1.0 involved planning 6 weeks prior to the projected 

delivery date while version 1.1 and version 1.2 were planned 10 and 12 weeks 

respectively prior to delivery.  The accuracy of the delivery projection was further refined 

to reflect when a delivery was made on or prior to a projected date followed by 

increments of 2 days, 1 week, 2 weeks and 3 weeks.  These categories were determined 

to accommodate for planning changes throughout the project lifecycle that may lead to 

slight delays in delivery. 

Though there is not a detailed historical reference for the Company’s prior delivery 

delays, most delays were on the order of 3 to 6 months late.  In some instances, the 

deliveries had not yet occurred, despite being more than 6 months overdue.  Thus, the 

Company had not managed to deliver a single product within the timeframes outlined 

above on any prior occasion. 

The overall delivery rates for all the three projects are presented in Table 2.  Two sets 

of data have been presented.  The first includes all original promised deliveries.  The 

original promise date was the commitment made 6, 10 and 12 weeks prior to undertaking 

version 1.0, 1.1 and 1.2, respectively.  However, during the course of version 1.2’s 

development, the management team made a decision to delay three deliveries indefinitely 

to reassign the resources to the development of the Company’s next generation product.  

These three deliveries were included in the left column of the chart in Table 2 while they 
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were removed from the figures in the right column of Table 2.  Leveraging the new 

system and the commitment of the management team to the Matrix Scheduling System, 

the Company was able to achieve a staggering improvement in the on-time delivery from 

0% to 74% on or before the promised date, and 95% within two days of the original 

promise date.   

Table 2:  The overall project on-time delivery rates are presented within 5 categories, on or before 
the promised date, within 2 days of the promised date and within 1, 2 and 3 weeks of the promised 
date. 

All1 All2

On or before date 64% 74%
Within 2 days 82% 95%
Within 1 week 82% 95%
Within 2 weeks 82% 95%
Within 3 weeks 86% 100%

On-Time Delivery Rates
for All Project 

Delivery Rate

 

Further analysis of these numbers has been presented in Table 3.  The data has been 

broken down by project to identify the accuracy of the project estimations based on the 

length of the project.  Estimates were made for four (4) version 1.0 deliverables six 

weeks prior to the target project end date.  Version 1.1 estimates were made 10 weeks 

prior to the delivery of 5 identified deliverables while version 1.2 estimates were made 12 

weeks prior to the delivery of 13 deliverables. 

All 4 of the deliverables for version 1.0 were delivered on or before the target project 

completion date.  Version 1.1 witnessed the first missed delivery date; four of five 

deliverables were delivered on or ahead of schedule while the fifth was delayed by two 

weeks.  One week of the delay was due to a prolonged debugging effort in the software 
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module while the second week was due to a conscious management decision to divert the 

resources working on the deliverable to version 1.2 research.  It had been determined that 

this particular deliverable was not critical to the success of the project. 

Table 3:  On time delivery rate analysis by Company project. 

v 1.0 v 1.1 v 1.21 v 1.22

On or before date 100% 80% 46% 60%
Within 2 days NA 80% 77% 100%
Within 1 week NA 80% 77% NA
Within 2 weeks NA 80% 77% NA
Within 3 weeks NA 100% 77% NA

1 Statistics calculated using all 22 project deliverables.

A delivery is characterized as:
A project hardware deliverable
A project software deliverable
Project documentation
Performance Analyses of releases

v 1.0 estimates made 1.5 months ahead of time
v 1.1 estimates made 2.5 months ahead of time
v 1.2 estimates made 3 months ahead of time

2 Statistics calculated using 19 of 22 deliverables; dieliverables consciously 
delayed for research on a future product were not considered.

On-Time Delivery Rate by Project

Delivery Rate

 
 

Version 1.2 was the most ambitious release for the Company.  Thirteen deliverables 

had been identified across multiple functional groups.  Software, hardware and 

documentation deliverables were planned out 12 weeks prior to the targeted project end 

date.  During the course of the project, three deliverables were delayed indefinitely to 

allow for the diversion of key resources to the development of the Company’s next 

generation product.  If these three deliverables are included in the delivery rate statistics, 

the group delivered on or before the promised date 46% of the time and 77% of the time 



 

 28

within 2 days.  If the three deliveries are omitted from the analysis, 60% (6 of 10) of the 

deliverables were delivered on time and 100% were delivered within 2 days of the 

promised date.  The four deliverables that were one day late were documents.  These 

documents were due on a Friday but due to a postponed review meeting, final approval of 

the documents was delayed by one day.  
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6 Conclusions 

This project explored the issue of poor communication in the organization leading to 

the reduction in overall productivity.  Despite the diversity of organizational structures, 

three pervasive drivers were identified leading to suppressed productivity: (1) poor 

communication and sharing of information within the organization and with the 

customer, (2) inadequate resource allocation and utilization and (3) lack of a formal, 

simple to understand methodology for identifying and executing tasks.  These issues can 

be addressed through the application of the Matrix Scheduling Theory. 

The case study detailing an implementation of the Matrix Scheduling Theory 

presented in this paper yielded impressive results.  Overall, the organization was able to 

improve on time delivery rates by a minimum of 46%.  Not only did the delivery rates 

improve, but the visibility provided by the scheduling system allowed the management 

team to make decisions while understanding the impact of those decisions on the delivery 

of a product.  This case study illustrates that the implementation of a structured method 

for recording, tracking and sharing information will greatly improve the capability of an 

organization to meet its product delivery requirements.  However, it should be noted that 

the results were obtained through a team effort to resolve past delivery problems and 

ensure the proper implementation of the corrective actions.  Matrix Scheduling Theory 

combined with the proper visualization tools and a dedicated management team can 

provide a powerful, simple interface for improving organizational communication and 

productivity. 
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7 Future Work 

The Matrix Scheduling System as implemented in the case study can be enhanced in 

several ways.  The first is the further integration of other organizational units into the 

scheduling system.  The case study outlined focused on deliverables from software, 

hardware, manufacturing, quality assurance and technical writing.  Sales and Marketing 

participated in a minor role with high level communication structures only.  Further 

integration of detailed sales and marketing plans will further improve requirements 

communication throughout the rest of the organization. 

A second area of improvement is the availability of detailed information to team 

members who do not have access to Microsoft Project.  An application server was 

available for team members to use Microsoft Project, but further integration of project 

information into the central project website without requiring the use of Microsoft Project 

should be investigated.  Prohibitive licensing costs and the learning curve associated with 

learning a new tool could be minimized through the design of a custom database with a 

web based interface.  

Finally, the Matrix Scheduling Theory was developed in a small company 

environment (less than 100 employees).  Scaling the theory for larger organizations is 

another area that should be explored.  The fundamental theory and the requirement for 

management support will remain the same, but the implementation methodology may 

need to be altered. 
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