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Abstract. There are many elements to a project … requirements, schedule, cost, 
quality, human resources, communications, risk, procurement, and… Every project 
is complex and extremely difficult to manage to successful completion, even those 
considered “small.” The majority of the life of a project occurs during its execution. 
Although the execution phase is preponderant, there does not seem to be much 
emphasis on it. The literature, the training, professional meetings, and conferences 
do not commit proportionate energy to methods and techniques to prepare project 
managers for monitoring and reporting performance. Neither do these venues for 
knowledge transference bring focus to addressing performance measures and 
indicators, or using them for controlling the project. This paper examines the asser-
tion and proposes the application of earned value management and its extension, 
earned schedule, as a way forward.1

Is Something Missing 
From Project  
Management?

ment, which opened our eyes and minds to the concept of natural 
variation. If you have never heard of the experiment, I highly rec-
ommend doing a bit of research; it will be well worth your time.

Along with the increased focus on quality came Deming’s 
idea of “profound knowledge.” Profound knowledge could never 
be achieved with “job hopping” managers and employees. Dr. 
Deming espoused that deep understanding of the company 
and its products only comes from years of experience and 
progression within the organization. Deming insisted that quality 
improvement required having complete understanding of the 
process by which the products of the business were made. Dr. 
Deming, in his characteristically blunt style, acerbically denigrat-
ing management, most likely would have said it this way, “How 
can you improve if you do not know what you are doing?”

Other extremely notable influences to the quality revolution in 
the U.S. came from Joseph Juran and Philip Crosby. Juran focused 
on the education and training of management and the human rela-
tions problem of resistance to change. The “Pareto principle,”2 was 
introduced to the vocabulary of quality due to the work of Juran. 
Philip Crosby’s book, Quality is Free, made, unequivocally, the busi-
ness case for quality and the improvements it offered [1]. Succinctly 
stated, the investment and implementation of a good quality system 
will pay for itself many times over. Crosby also put forth the Quality 
Management Maturity Grid, which represents the characteristics of 
the quality system using five evolutionary stages: (1) uncertainty, 
(2) awakening, (3) enlightenment, (4) wisdom, and (5) certainty. By 
utilizing the grid, businesses have a template for understanding and 
improving their quality system.

 
Quality Culture

The startling success of Japanese business, coupled to the 
loss of market share along with project failures in the U.S., cre-
ated the impetus for dramatic change. The terminology describ-
ing this abrupt departure from present business practice and 
culture is “paradigm shift.” These words have become common-
place and are integral to the jargon of those involved in process 
and quality improvement today. 

Out of the desperate desire to improve and the recognition 
of quality as the pathway came the creation of the SEI in 1984 
and the first Project Management Body of Knowledge (PM-
BOK® Guide)3 in 1987. To heighten the emphasis for embrac-
ing the culture of quality, the U.S. government in 1987 created 
the national award for performance excellence, the Malcolm 
Baldridge National Quality Award.4 The award was intended 
to incentivize and recognize U.S. businesses for achieving 
world-class quality. To receive the award a company must show 
excellence in seven areas of performance: (1) leadership, 
(2) strategic planning, (3) customer focus, (4) measurement, 
analysis, and knowledge management, (5) workforce focus, (6) 
process management, and (7) demonstrable results.

Possibly the most recognized contribution of the SEI to im-
proving the software development process and product quality 
was the creation of the CMM®. Through Watts Humphrey’s initial 
work [2], the CMM evolved from the adaptation of Crosby’s 
Quality Management Maturity Grid to a staged improvement 
approach for software development [3]. The CMM is character-
ized by five levels of process maturity: (1) initial, (2) managed, 

Introduction
Over the last 30 years, from about 1980 until the present, 

there has been a significant evolution in software development, 
quality systems and project management. The foundation for 
this advancement in practice is strongly connected to a few 
devoted quality experts and world events occurring more than 
70 years ago. 

After World War II the U.S. was the predominant industrial na-
tion in the world. The U.S. produced. The world consumed. The 
quality of the U.S. products was of little concern; they would sell 
regardless. This economic position was held until about 1970 
after which the market for U.S. products declined. 

Beginning with the post war reconstruction, Japan’s business 
leaders learned and adopted manufacturing practices the U.S. 
utilized during and prior to WWII. Most notably, the Japanese 
were taught the methods of quality by W. Edwards Deming. As 
Deming had prophesied to Japan’s leaders, economic growth 
came from their dedicated use of the techniques he had learned 
from Walter Shewhart at Bell Laboratories. 

During the 1980s Japan’s automobile industry began to 
make noticeable inroads into the U.S. market. Their success was 
an alarming wake-up to U.S. manufacturers, who recognized 
that they truly had serious competition. Thus began the quality 
revolution in the United States. 

No longer was quality perceived as an expendable portion of 
the production process, largely ignored. During this period, Dem-
ing videos and seminars were commonplace. Every industry was 
determined to improve their operation and business practices 
using the methods and practices of Dr. Deming. With pervasive 
emphasis, the methods of statistical process control and continu-
ous improvement were taught to managers and workers alike. For 
those of you who are old enough to have experienced that quality 
training, I am certain you will recall vividly the “Red Bead” experi-
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(3) defined, (4) quantitatively managed, and (5) optimizing. The 
CMM provided software organizations a template for improve-
ment that could be objectively assessed. Evidence supports the 
assertion that software projects performed by organizations 
attaining maturity levels 4 and 5 are significantly more likely 
to deliver products that satisfy the requirements of the cus-
tomer [4]. Although the SEI focused its efforts toward military 
software, primarily U.S. Air Force systems, the CMM5 came to be 
used extensively by commercial software companies, as well. 

The PMBOK, now in its fourth edition, is the recognized em-
bodiment of the knowledge and practice of project management 
[5]. Professional project management is presented as activities 
for nine knowledge areas6 occurring over the five life-phases7 of 
the project process. The quality improvement view of the Project 
Management Institute (PMI®) is that by standardizing the meth-
ods in the PMBOK and certifying managers through the Project 
Management Professional (PMP) examination, improvement in 
project results can be expected. That is, by increasing the num-
ber of project managers knowledgeable of the best practices, 
a growing percentage of projects should complete with good 
quality, on time and within budget.

Both the SEI and PMI have the same objective of institution-
alizing quality in organization, process, and product. However, in 
comparing the two approaches it is observed that an organiza-
tion utilizing the PMI method would likely be rated, at best, as 
maturity level 3 (defined) of the five levels defined for the CMM. 
The CMM makes a distinction between desirable characteristics 
for projects and organizations, whereas it is not so clear in the 
PMBOK. Depending upon how organizations approach using 
the PMBOK, there may not be company policy for managing its 
projects. If management methodology is inconsistent and not 
tailored to the application from the standard for the organization, 
the best the company could be rated is CMM level 2 (managed).

The more significant difference is the aspiration for each of 
the two approaches. The CMM seeks continuous improvement, 
whereas the PMBOK with the PMP certification is limited to the 
improvement offered by standardization. The CMM approach at 
level 4 seeks evidence of management’s use of data for project 
control and process improvement. Also, this maturity level 
requires a quality system that prevents defects from propagating 
through the process. At level 5, the application of statistical pro-
cess control is utilized to understand process changes intended 
to reduce the natural variation in the organization’s processes 
[6]. Achievement of levels 4 and 5 leads to the application and 
the long term benefits of knowledge management.8

The PMBOK mentions the use of data and measures for 
performance reports and has a brief discussion of Earned Value 
Management (EVM) as a method for project control.9 Further-
more, the PMBOK alludes to having and using project perfor-
mance data and quality measures, but there is little verbiage 
compelling a project manager or his/her organization to be data 
driven.10 Without performance measures and indicators, man-
agement decisions come solely from experience and intuition. 
Does it not make sense for managers to be as well informed 
as possible concerning their project’s performance? And does 
it not also seem reasonable that better informed decisions 
increase the probability of a successful project outcome?

Similarly, making systemic improvement has little basis when 
measures and indicators are not ingrained in the organizational 
culture. How is it known an improvement is needed? And, after 
a change is introduced, how can management know if improve-
ment is achieved when there is no or scanty evidence of how 
the present process performs or of the quality of its products? 
Likewise, when measurement and analysis is not common 
practice, there is low need for the application of knowledge 
management for improving project planning and understanding 
long term process improvement and performance drift.

 
Improving the Practice

The message to this point should be obvious: the PMBOK 
establishes a standard for good practice, but does not promote 
a culture of continuous improvement. Unlike the CMM, there is 
no assessment to see if the best practices of the PMBOK are 
implemented and performed well. Without having an under-
standing of whether or not best practices are used, how can 
success or failure of a project be evaluated? How can the 
organization improve its methods and policy, thereby providing 
an environment where projects are delivered successfully, waste 
is reduced, and business flourishes?

The methodology intended to fill this void is the Organi-
zational Project Management Maturity Model (OPM3). The 
project management model for improvement was issued 
initially in October 2003 and was later updated in December 
2008 to align with the fourth edition of the PMBOK. OPM3 is 
a best practice standard for assessing and developing project 
management capability. It is an approach for understanding 
project management behavior and bringing focus to areas of 
performance needing improvement. 

OPM3 is meant to serve the field of project management in a 
similar manner to the CMM for software process improvement. 
The improvement stages ascribed to OPM3 are (1) Standard-
ize, (2) Measure, (3) Control, and (4) Continuously Improve. The 
process characterization for each of these four stages is very 
much the same as those for the software model. Initially, the 
organizational processes are standardized. Once standardization 
is in place, measurement of the process can proceed. Having 
measures in place, controlling and subsequently improving the 
process become possible. 

The OPM3 project domain framework identifies nine process 
areas that show correspondence between PMBOK processes 
and OPM3 best practices [7]. Of the 44 PMBOK processes 
within the nine areas, only four directly relate to project execu-
tion: schedule control, cost control, quality control, and risk 
monitoring and control. 

From the viewpoint that execution utilizes the most project 
resources over the longest phase of the project, it would seem 
appropriate that the methods and tools for these important 
control processes would be discussed in detail. Although 
Measure is an important stage in the OPM3 approach to im-
provement, there is minimal guidance for what constitutes its 
successful achievement. OPM3 does describe the character-
istics of measures, but to progress and advance to the Control 
and Continuously Improve stages something more specific 
would be helpful.
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The Way Forward
To emphasize the importance of measures, the quotations of 

Lord Kelvin are often used. One especially makes the point:
“In physical science the first essential step in the direction of 

learning any subject is to find principles of numerical reckoning 
and practicable methods for measuring some quality connected 
with it. I often say that when you can measure what you are 
speaking about, and express it in numbers, you know something 
about it; but when you cannot measure it, when you cannot 
express it in numbers, your knowledge is of a meager and un-
satisfactory kind; it may be the beginning of knowledge, but you 
have scarcely in your thoughts advanced to the state of Science, 
whatever the matter may be [8].”

Although Lord Kelvin is addressing his comments toward the 
hard sciences, such as physics and chemistry, his point is equally 
applicable to project management. When a project manager 
does not have objective measures of performance for cost and 
schedule, he/she cannot react intelligently and, consequently, 
has little chance of guiding the project to successful comple-
tion. Under these circumstances, the manager has only his/her 
personal knowledge and intuition as a basis for action.

As discussed earlier, EVM is mentioned only briefly in the PM-
BOK as a “Tool and Technique” for controlling cost and schedule 
performance. Furthermore, OPM3 identifies the performance 
measures and indicators from EVM as merely an approach to be 
considered for satisfying the Measure stage of project manage-
ment improvement. Unquestionably, the power and usefulness 
of the earned value methodology has not been exploited to the 
degree it should be. Therefore, it becomes arguable that the 
lack of emphasis from these two principal documents, regarding 
EVM, has slowed the advancement of the project management 
profession to the “state of Science.”

When the performance of a project is known in qualitative 
terms, we can say we know something about it. However, in 
general, the qualitative description is not enough information 
for analysis and management action. Only when performance 
is described by objective measures can project managers truly 
gain deeper understanding and formulate reasoned tactics for 
improving the opportunity for success. 

EVM is more than 40 years old; a well-defined project man-
agement methodology, which has the capability to provide the 
quantitative measures to advance project management to the 
level of science. It is supported by standards [9,10], textbooks11, 
an improvement model [11], training12, certifications for both 
individuals13, as well as organizations14, and automation applica-
tions are readily available from several vendors15. As all of the 
footnotes associated with the previous sentence attest, EVM is 
a well-developed technology with considerable infrastructure. 
EVM, in fact, is approximately 20 years older than the PMBOK 
and possibly more mature in its application. 

The known capability and availability of the management 
method lead us to the question, “Why is not the use of EVM 
more prevalent?” The reasons cannot be stated with cer-
tainty, but the following is offered as a rational summation for 
consideration. In its beginnings, EVM was imposed on defense 
contractors performing development of major weapon systems. 
In the late 1960s and throughout the 1970s, the creation of 

custom EVM systems for each application was not a simple 
matter. The computing capability to connect time accounting, 
the project schedule, earned value (work accomplished), and 
actual costs was expensive to develop. EVM was in its infancy, 
as was the necessary computing technology to make its use 
practicable. The early EVM systems were very likely cumber-
some to use and not that accurate either. All of these things 
created the prevailing reputation that EVM is terribly complex, 
difficult to do, overly burdensome to employees and manag-
ers, and expensive to create and implement. When this is the 
perception, the likelihood of employing EVM is very low. It is 
contended that this attitude persists and is prevalent within the 
project management community today. 

This negative reputation for EVM, however, is not the pres-
ent circumstance, at all. As expressed earlier, there is consider-
able support available. EVM can be implemented and applied 
without undue difficulty. Possibly the most troublesome hurdle 
to implementation is the reporting of earned value; i.e., assess-
ment of project accomplishment. Disciplined reporting is a 
difficult transition to make for most, people and organizations, 
as well. However, once reporting becomes a commonplace 
expectation, an environment of transparency and accountabil-
ity is created for everyone involved. Both characteristics are 
most assuredly desirable outcomes. Certainly there are more 
implementation hurdles, but generally, these pertain to the 
need or desire for having a sophisticated, or even a certified 
EVM system.

Of significant importance is the realization that the elements 
prescribed by the PMBOK to prepare the project for execu-
tion are the necessary ingredients for applying EVM; i.e., Work 
Breakdown Structure, estimates of task cost and duration, task 
sequencing, and creation of the schedule. The additional step of 
aggregating the information into the Performance Measurement 
Baseline16 creates the necessary reference for EVM perfor-
mance analysis. The key point from this discussion is that, when 
the accepted project management guidance is utilized, taking 
the next step to employ EVM is not an overwhelming under-
taking. Conversely, when employing EVM is the organization’s 
standard method of project control and reporting, it encourages 
and re-enforces PMBOK guidance and OPM3 best practice. 
Also, once implemented, EVM greatly facilitates improvement to 
project management practice, and thereby promotes achieve-
ment of the higher levels of OPM3: Measure, Control, and 
Continuous Improvement.

EVM has a primary focus on the cost aspect of projects, 
but does have indicators for assessing schedule performance. 
However, these schedule indicators are limited in usefulness 
due to their flawed behavior for late performing projects. To 
overcome this deficiency, Earned Schedule (ES) was created 
in 2003 [12]. ES extends EVM and provides reliable analysis 
of the schedule performance.

Together, EVM and ES provide incredible capability for mea-
suring and analyzing project performance. With the employment 
of EVM project managers can assess present cost performance 
status, forecast final cost, and determine performance neces-
sary to meet the cost objective. In an analogous manner, the ap-
plication of ES provides the ability to perform schedule analysis; 
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i.e., report status, forecast completion, and determine the future 
performance required to achieve the desired completion date. 
Additionally, ES introduces a new concept, schedule adherence. 
The measure of schedule adherence increases understanding 
of how the project is being performed. The concept yields the 
ability to analyze critical path performance, identify constraints, 
impediments, and potential areas of rework. Furthermore, when 
project performance is poor, ES used with EVM gives project 
managers the ability to develop tactics for recovery. It should be 
clear from this discussion that the numerical methods inher-
ent with EVM and ES provide the ingredients to propel project 
management to the “state of science.” 

Beyond the application to monitoring and controlling the 
project in its execution phase, the numerical data contribute to 
creating a project archive. The execution history, aggregated 
with other project documents, form a complete project record. 
The assembly of formalized project records further promotes 
making the data useful for the planning of new projects and for 
analysis of improvement initiatives. As a natural consequence, 
without emphasis, the organization will gravitate to the employ-
ment of knowledge management.

Through the use of EVM with ES, the argument is made that 
project performance will improve as well as the organizational 
practice. The numerical evidence of performance with the ac-
companying analysis capability, as a result of their application, 
provides primary input to the achievement of the higher levels 
of OPM3. Performance measures are available for stage 2 
(Measure). Analysis of the measures and derived indicators yield 
methods of project control necessary to achieve stage 3 (Con-
trol), and the application of knowledge management facilitates 
the accomplishment of stage 4, Continuous Improvement.

A quantum advance for project management is readily avail-
able through the implementation of EVM and its ES extension. 

Summary
Quality in the 1980s became the driving force for product 

and process improvement. The approach for achieving quality is 
derived from the initial work of Walter Shewhart, with subse-
quent evolutions contributed by Deming, Juran, and Crosby. 
Building on the significant work of these men, Humphrey and 
the SEI formalized the quality system for organizational applica-
tion to software development. Subsequently, PMI adapted the 
ideas and concepts from the SEI to project management. 

The embodiment of quality for project management is the 
collection of best practices included in the PMBOK, while the 
methodology for improvement of the practice is contained in 
OPM3. The observation is made that EVM and ES are not suf-
ficiently emphasized by the two PMI documents. Implement-
ing EVM and ES is encouraged and shown to reinforce good 
practice and support quality. The stated expectation from the 
application of EVM along with ES is improvement in project 
performance, while advancing and maturing organizational 
behavior. The proposition is made that the application of the 
system of measures and analysis methods from EVM and ES 
advances project management to the “state of science.” And 
ultimately, achieving this state leads to knowledge manage-
ment and continuous improvement. 

Disclaimer:
CMM® and CMMI® are registered in the U.S. Patent and 
Trademark Office by Carnegie Mellon University.

This last fall in my conversations with the CrossTalk staff while 
finalizing an article for the November-December 2012 issue, I was 
asked if I would be interested in submitting an article for the 25th 
anniversary of CrossTalk. “Of course!” I replied. I am certain all 
of the other authors in this historic issue feel as I do …very flat-
tered to have been asked. 

Possibly some of the long-time followers of CrossTalk recall 
my name, but I doubt most of today’s readers have any knowledge 
of me. As a bit of history, I began submitting articles for Cross-
Talk publication in 1999. From then through 2012, seventeen 
articles were published. This is my eighteenth.

I have published 45 articles in nine other journals, including an 
international highly refereed publication. The process CrossTalk 
uses to first qualify the article and then improve it is by far the 
most thorough and toughest of any of the journals with which I 
have experience. I vividly recall many of the telephone conversa-
tions concerning reconciling reviewer comments with then pub-
lisher, Beth Starrett. She had Bulldog tenacity for getting it right.…
As angry as we would sometimes become with each other, the 
process proved time and again to greatly improve my article.

Over the years Beth, the article coordinator, Nicole Kentta, 
and I became friends. There were several times during the STSC 
conferences I would join Nicole, Beth and her family for dinner …
wonderful experiences, which I cherish in my memories. Thank you 
Beth for your friendship and all of the work you did making my 
writing efforts better.

For this issue, I struggled with what I might submit. I believe my 
choice is in keeping with the “roots” of CrossTalk; i.e., software 
process improvement. The topic of my article is consistent with my 
previous publications and is at the heart of improvement …perfor-
mance measurement.

Beth said to me many times, “Your article gives me a headache!” My 
articles generally had mathematics which she did not enjoy. Possibly, 
Beth will enjoy this article and hopefully you will, as well. It has no 
mathematics. Nevertheless, I believe its message is important.

 -Walt Lipke

Thank You 
CrossTalk!
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