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Introduction

Several years ago the Project Management Institute (PMI) took the bold 
step of defining a program. PMI’s The Program Management Standard 
(PMI, 2013b) broadly defines programs as a selection of projects, subpro-
grams, or activities to achieve a strategic goal with benefit realization at 
a lower cost. This definition is clearly the most effective definition for a 
program in this context because it does not limit a program to a single 
isolated build or to a set of related projects. Other definitions are too 
restrictive because they are narrow in scope or relationship. Although this 
conceptual direction of a program might be controversial, a few simple 
examples explain that this definition is not only effective, it is essential in 
defining a program.
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Linear thinkers often view a program as a related collection of projects 
that are tightly or loosely aligned in a manner that adds value to an orga-
nization. In this regard, many related projects are brought together until 
an inclusive umbrella covers them. As an example of this kind of linear 
thinking, one would cluster the build program for two different Navy ves-
sels, say a support vessel such as an oiler and a fighting vessel such as 
an aircraft carrier. On the face, one could conceptualize different syner-
gies that might conclude in a lower cost when combining the two projects. 
Traditional thinking could combine these two projects into one program, 
where the combined projects might result in lower costs as one shipyard 
might be willing to accept a smaller profit on each vessel in order to secure 
two large projects. This type of linear thinking clearly has its place in pro-
gram management; however, it is often where program managers stop. 
Linear thinking does not allow for taking program management to the 
level PMI has envisioned.

Non-linear thinkers understand the intent of PMI and hence are will-
ing to look beyond the obvious in order to achieve the strategic goal of 
lower costs. Non-linear thinkers will seek to combine seemingly unrelated 
projects in a manner that achieves lower costs. For example, one can com-
bine an information technology (IT) project, the construction of a new 
fighter jet, and the remodeling of a new office building in a manner that 
can reduce costs for the purpose of a strategic goal.

One must look at the traditional areas where one might find a diversified 
contractor who might be able to combine these procurements into a tradi-
tional program, but in addition, one must look at certain areas that make 
sense together to expand the use of an encompassing program. If these 
projects are in a similar geographic area, then one might seek to com-
bine all the recycling and re-using of all the related materials. Although 
the spend for the new fighter jet would likely be the most costly of the 
three projects, if recycling and re-using materials, one might find the most 
opportunity with the remodeling project. By combining these projects, 
one could create a program that achieves a green goal for the organization 
while achieving greater efficiencies with regard to recycling and re-using 
and hence drive down the costs for all of the projects.

Another example of a program that might benefit all three of these 
component projects is leveraging a single commodity item or group of 
items that might benefit all the component projects. One might not see any 
related materials, but one must look beyond. One commodity that might 
touch upon these programs is cable. There will be IT and other electrical 
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cable in the fighter jet, there will be IT and other electrical cable used in 
the office remodel, and there will likely be cable used in the IT project. By 
combining all of these volumes, costs could be reduced for all the projects. 
An example of a single item that would be used for these projects would 
be personal computers. Since these component projects will require the 
purchasing of software and hardware, a program manager should seek to 
combine the projects into a program that would drive down the costs of 
software and hardware for all these projects.

Thus, by deploying program managers who can manage seemingly 
unrelated diverse projects, an organization can better achieve its goals 
while reducing costs. One might feel that these additional program man-
agers increase costs, but since their focus is aimed at cost reduction and 
organizational improvement, the labor costs will be offset by the reduc-
tions. Furthermore, by deploying these program managers strategically, 
they can help achieve organizational goals that might be overlooked by 
smaller projects with fewer resources. There are no limits to how creatively 
a program manager can be deployed within an organization, and a pro-
gram should not be limited to apparently related projects.

SUMMARY OF THE BOOK

This book is a study of program management, but it focuses on communi-
cation via the essentials of leadership and how understanding complexity 
theory aides the program manager. Understanding the nuances of com-
plexity theory and its sub-theories assists the program manager by help-
ing him or her understand where to focus strategic energies and arm the 
program team with the necessary skills, tools, and techniques to succeed.

Academics and practitioners will both find information of interest 
because the needs of each of these groups will be addressed. The academ-
ics will note that the information is supported by peer review research and 
each section has a case study, section quiz, and discussion questions. This 
offers not only a means to learn but a means to apply this practically in a 
classroom setting. Practitioners will discover the book has numerous tools, 
templates, and techniques to help the seasoned program manager as well as 
the program manager who is the leader of a program for the first time. These 
tools offer approaches and ideas that can be deployed by program managers 
in the field with both successful and less than successful programs.
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Complexity is a part of a program and hence complexity theory. To 
understand complexity theory from the business perspective and not on a 
purely scientific level, the book leads the reader through complexity lead-
ership and communication.



1

1
Introduction

HISTORY OF COMPLEXITY THEORY

Humans like to think of the world as nice and orderly. Many people may 
say their lives are quite boring because their lives are so predictable. Airline 
pilots have been known to state that flying is hours of boredom interjected 
with a few seconds of sheer panic. Whether we like it or not, life presents 
interruptions to our daily routine. These may be minor or cataclysmic, but 
nonetheless they are interruptions.

PHOTOGRAPH 1.0
Complexity can be seen in the natural world with the interaction of the sky, the clouds, 
the trees, and the field of mustard.
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The minor interruptions we have learned to deal with in our everyday 
lives. These may range from the dog needing to go out when we are on the 
phone to an impromptu conference call held by our supervisor while we 
are in the middle of writing an important memo. These are annoyances 
that most of us have learned to deal with, but they are part of complexity 
theory, as we will learn a little later.

The major interruptions can be life changing and/or catastrophic to a pro-
gram and must be dealt with, normally not by the program manager. These 
situations are discussed in more detail in later chapters. The September 11, 
2001, terrorist attack in the United States and subsequent response by the 
Federal Aviation Administration (FAA); the Deepwater Horizon disaster in 
the Gulf of Mexico and the command of the fleet to clean the ensuing oil 
disaster; and Japan’s natural disasters which ultimately led to the Fukushima 
Daiichi nuclear power plant disaster are examples of how linear thinking 
and non-linear thinking can be used effectively in complex situations.

Complexity theory applied to a program may be defined as those areas 
that are on the edge of chaos. The size and complicated nature of the program 
drive the number of edges of chaos. Since the program manager is not avail-
able to deal with each edge of chaos that flips into chaos, the program man-
ager must train his/her team leads and the team to deal with the chaos. This 
does not mean the program manager abdicates his/her authority but rather 
that he/she instills trust in the team through adequate communication.

Complexity theory has its roots in chaos theory, which was proposed by 
Edward Lorenz, a meteorologist (Wheatley, 1999). Lorenz offered an expla-
nation of the effects of chaos theory with the theory of the butterfly effect. 
The butterfly effect can be explained simply: when a bird flaps its wings in 
Florida this creates a minute disturbance in the atmosphere, which unto 
itself does not appear to be significant but combined with a multitude of 
other factors may turn into a hurricane in some other region. Weather 
cannot be precisely understood, because one would have to mathemati-
cally take into account every possible atmospheric disturbance. Since some 
atmospheric disturbances are very small, such as the example of the bird 
flapping its wings, this makes predicting the exact path of a hurricane dif-
ficult. Even modern techniques of weather prediction can only approxi-
mate the movement of significant weather. When weather events could not 
be tracked or calculated, they were originally believed to be random, and 
many scientists have attempted to discount these smaller forces as irrele-
vant due to their relatively small impact. Lorenz found that the atmosphere 
never reached a state of equilibrium; it is always in a state of chaos and so 
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every factor has an impact, even if not perfectly understood. When mea-
suring so-called randomness, the diagrammed results were in the shape of 
butterfly wings or owl eyes. Hence the name butterfly effect.

As complexity theory evolved and was applied to social sciences, experts 
point to how the impact of a single leader can make a difference. Lincoln 
had not held an elected office until he secured the presidency, and Grant 
was fairly unsuccessful in his wife’s family business prior to the Civil War. 
How different today would be had both of these great men not risen to 
their true potential. No one could have predicted that both would have 
had such a pivotal impact on history prior to the Civil War.

History has shown that the difference between victory and defeat can 
rest upon the shoulders of a single individual. A single, bold leader can 
make a difference in a battle and hence in an entire war. A single leader 
has the potential to motivate thousands in a manner that allows for the 
completion of complex tasks. In addition to the potential of a single great 
leader, small contributions can build to create something larger than their 
individual parts. A leader who can motivate people is rarely the person 
who does it all, and so one must understand that the leader’s impact is 
based upon the seemingly small changes that touch others. A leader can 
offer small praises that matter, which help move a program forward. The 
more that a program manager, particularly one who operates virtually, 
can harness this kind of organization that passes this feedback forward, 
the more effective the organization will become.

Complexity theory acknowledges that humans when working together 
are a complex open system. It differs from the traditional open systems 
theory in that complexity theory acknowledges there are elements in the 
system that cannot be explained. Human interactions are complex and not 
always consistent, and unlike technology that is designed to work only in a 
certain manner or else not work at all, humans are able to work at totally 
different levels for totally different reasons. Because of this, certain ele-
ments must be considered as a normal part of randomness (Byrne, 1998). 
Humans like to believe that they understand all of these elements and that 
they can predict risk, but people can only estimate risk. Human beings 
like to break down a system to the smallest part in order to explain the 
whole system. This kind of thinking is based upon understanding com-
plex systems, such as the universe, but one must understand the discrete 
systems rather than the whole.

Although seductive, this approach would fail in many cases because 
one cannot examine how a single ant works and then make correct 
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assumptions about the entire colony. Studying a single organ such as the 
human heart does not explain the interrelationship of the glands, brain, 
heart, blood, and so forth. What complexity theory offers is a methodol-
ogy to harness groups in a manner that allows the program manager to 
increase the team’s effectiveness by allowing a certain degree of individu-
ality to move a program forward (Hass, 2009). Oftentimes allowing the 
random walk of the determined individual allows that individual creative 
latitude to become successful. An effective team can be more effective 
than a single individual, because a team can generate more good ideas 
than a single individual.

Seasoned program managers realize that all parts of the program cannot 
be controlled and that they would not want to have full control of the pro-
gram. They realize that creativity occurs on the fringes of complexity or 
chaos. Linear thinkers can only consider evolutionary thoughts where one 
process connects to another sequentially with the potential of incremental 
improvement, while complexity-based thinkers can create revolutions and 
introduce new systems with the potential for enormous improvements.

Complexity goes beyond chaos theory and has been applied in social 
sciences and business. The butterfly effect can be applied and used effec-
tively in large-scale virtual programs. From a program management per-
spective, a successful program is when all the available forces work in the 
same direction. Just as the flapping wings of a butterfly in Japan can be a 
contributing force to the creation of a hurricane in Florida, even a small 
impact can have a great impact when magnified over time and distance.

COMPLEXITY THEORY DEMYSTIFIED

To demystify complexity theory, one must examine different ideas that 
are non-linear and that may already be familiar but were not recognized 
as complexity theory. Five complexity theory concepts will be discussed in 
order to make complexity theory more approachable. As we have stated, 
complexity theory is a non-linear approach to program management. A 
program manager will likely find this not to be an intuitive form of lead-
ing a program; however, there are advantages to a non-linear approach. 
For example, the majority of the program manager’s interaction with oth-
ers involved with the program will be virtual; hence a program manager 
must learn to leverage both complexity and the virtual environment. The 
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program manager needs to have the self-confidence to understand which 
areas of the complexity or chaos need focus and which areas the team 
should be allowed to resolve.

Below are five practical program applications of complexity theory that 
will help to demystify the application. It is likely that the experienced pro-
gram manager has intuitively applied complexity theory to a program. 
Human beings are subject to open systems theory, and as such we adapt to 
complexity theory more than people realize.

Practical Application One

For the complex program, complexity theory suggests that costs (and 
risks) should be forecasted following each butterfly effect episode (pro-
gram milestone). Strict cost forecasting should not be imposed, as it may 
limit the effectiveness of the process (Overman & Loraine, 1994).

The seasoned program manager understands that program failure is 
always related to limitations—of resources, of processes, of procedures, 
of management decisions, or of time. The program manager should fore-
cast costs and risks after every milestone event related to the program. 
Furthermore, the program manager should not impose strict constraints 
upon any forecasting in order to make sure that the process is effective. A 
program manager might want to limit the process in order to save time, 
but ideas are born from other ideas. Limiting the imagination and pos-
sible ideas in this process can stifle the process. The nuclear issues in Japan 
occurred due to a limitation of imagination in the process. Designers cre-
ated safeguards for seismic activity and for tsunamis but never considered 
how both might interact, despite both being identified as possible threats 
to the nuclear reactors.

Practical Tool One

One possible strategy is to forecast backwards. Imagine the completed 
program and consider each benefit and review each component. It is often 
best to do this by reviewing the timeline backwards and evaluating every 
piece of the puzzle. Make sure to consider contingencies at difficult mile-
stones or connected events. Most importantly, consider the people issues. 
Imagine what would happen to the program if a key program manager or 
component project lead were to leave the program. Consider the impact of 
the loss of key people throughout the life of the program.
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Figure  1.1 offers ideas to arrange for complex forecasting that take 
into account both linear thinking and non-linear thinking. One should 
put the ultimate goal at the top and then utilize linear and non-linear 
approaches to achieve the goal. Different ideas can then be noted to com-
pare how the approaches might work separately or together. It is recom-
mended that more non-linear approaches be used, but at the very least 
one should strike a balance.

Practical Application Two

Most program managers understand that all systems are connected, and 
by understanding these interconnections, a new understanding can be 
achieved regarding the program. Too often, program managers see each 

Static timeline

Resists change

One way �ow of information

Milestones

Single point of failure

Single person

Pipes for all �ows

Hierarchical communication

Dynamic timeline

Program Forecasting

Complexity

Allows change to enter

Dispersed communication
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Targets

Multiple contingencies

Teams

Wave action

Non LinearLinear

FIGURE 1.1
Complexity forecasting.
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component project as a discrete entity, and this view does not explain the 
bigger picture. Understanding the role of the quarterback in football does 
not explain how football is played.

Program managers like to believe they have the program under con-
stant control. Unfortunately, life (and Murphy’s Law) gets in the way and 
unexpected issues are going to arise. All the risk planning, issue resolu-
tion, and management will not prevent things from happening. Program 
managers should understand that small or catastrophic events outside of 
the program may or may not affect the program. The same is true with 
events internal to the program.

As an example, Japan has earthquakes on a regularly occurring basis. 
Modern construction is designed to account for moderate earthquakes. As 
stated in the previous tip, Japan’s government leaders and TEPCO leaders 
(those in charge of the nuclear reactors) neglected to account for or under-
stand, or even ignored the interconnection of earthquakes and tsunamis. 
To address these kinds of related issues, a program manager may decide 
to consider that issues are not isolated. They may affect implementation, 
training, cost, schedule, among other items. Team leads must be taught 
and given the opportunity to practice to understand how the program 
interacts with the environment and other parts of the program. The pro-
gram manager should schedule brainstorming sessions to help component 
and team leads understand these related issues and concepts.

Application Tool Two

Map out the tasks of the program using the Program Web Tool (Figure 1.2). 
The tool will force the program team to map the tasks in a non-linear fash-
ion. Evaluate each task as it interacts in the program and the adjacent task. 
Considering the tasks in a linear fashion will lead to greater appreciation 
of the individual tasks as well as to an understanding of how they support 
the program goal. The program manager must review even the tasks that 
are not on the critical path. If a program starts having problems, an unre-
lated task might in a few days or a week be on the critical path.

Practical Application Three

Many organizations spend a lot of energy affixing blame to individuals; 
however, it is more productive to offer solutions than blame. In the end, 
problems that arise are rarely the fault of a single individual, and so it 
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becomes difficult to find the one person to blame. Instead, more time 
should be spent with the solution, as that will ultimately be more respon-
sible than one person.

Blame is easy; solutions are difficult. As a program manager you have 
the obligation and maybe even the moral/ethical duty to stay above gos-
sip. It is easy to fall into the trap, and each of us does that at times. Catch 
yourself and stop. Bring your team together for a brainstorming session. 
Bring different teams together from their areas, but also remember to have 
cross-functional teams as well.

Cross-functional teams are also known to develop highly innovative 
solutions. Make them a standard part of the team process. The team may 
push back at first, but be persistent and patient.

Application Tool Three

When people start looking for someone to blame, remind them that the 
blame game never saved a program. There is a saying, that “when you 
point a finger at someone else, there are four fingers pointing back at you.”

Practical Application Four

When considering the power of complexity theory, keep in mind the met-
aphor of a swarm of ants. Does the organization operate with a vision and 

Task #1

Task #2

Task #3

Task #4

Task #5

Ultimate Program Goal

Program Web

Task #6

Task #7

Task #8

FIGURE 1.2
Program web.
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a mission statement that motivate each individual toward an appropri-
ate goal? The program manager is responsible for setting the goals, and 
the team leaders are responsible for setting the course for the program. 
Each might set the course in a different manner, and some may need some 
course adjustment, but unless a team leader is not heading toward the goal, 
the program manager should just monitor through dashboards and one-
on-ones. Going down the chain, the individuals on the team should also 
be given latitude as long as the team is achieving the goal of the organiza-
tion. Watch an anthill. The ants work in harmony with minimal commu-
nication and no communication from leadership. Interrupt the path to the 
anthill. The ants quickly start to implement a plan of attack (individually), 
again with minimal communication, and no communication with leader-
ship to achieve the status quo.

Application Tool Four

Do a quick poll of the stakeholders of a program by asking each person 
what the goal of the program is and what each person wants to receive 
from the program at its completion. The results will offer keen insight to 
what people think about the program and what they think the program 
will do for their career.

Practical Application Five

People are complex, and their decision-making process is often not lin-
ear. People can be motivated by many different factors that may not be 
related to the program. Consider the replacement costs of top employees 
and compare that to the cost of addressing conflict. It is far more economi-
cal to keep a good team together than to try to build a new one whenever 
morale drops. Some organizations realize the cost it takes to replace good 
talent. Not only are there tangible costs of recruitment and training, but 
there is always a period of time for a replacement to come up to speed. 
This lost productivity is never regained, but the hope is that over time, 
the person will be productive enough in the future to regain the previous 
efficiencies. In general, it is cheaper and easier to address the human issues 
than to have to continually replace people over time.
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Practical Tool Five

Consider what the loss of the three top people in a program would cost the 
program in a matter of time, productivity, and direct and indirect costs. 
Come up with a value and how much delay could be expected. Determine 
a recovery strategy for each person, and keep this information available in 
the event the program loses key people.

In conclusion, there are many complexity theory ideas that might already 
be deployed by an organization. One must be open to what is possible 
and consider how these possibilities might already apply or consider how 
they can be applied to a complex program. There is much to garner from 
complexity theory, so one must reflect upon these ideas in order to under-
stand how they already apply or how they can apply to different programs 
in the future.

OVERVIEW OF PROGRAM MANAGEMENT

Program and project were interchangeable terms for most industries and 
companies until the Project Management Institute (PMI) published the 
first Program Management Standard in 2003. The standard took a definite 
stance that a project and a program had different aims. A project was tacti-
cal in nature, while a program was strategic.

Still today, some industries and companies define programs as large, 
complex projects. Another definition for a program may be a set of proj-
ects that are similar in nature and may or may not be led by a “program” 
manager. For example these similar projects may be installing cable televi-
sions, Internet, and/or Internet phones on a daily basis.

PMI’s Program Standard defines a program as “a group of related 
projects, subprograms, and program activities that are managed in a 
coordinated way to obtain benefits not available from managing them 
individually” (2013b, p. 166). A program manager is expected to monitor 
overall benefits by manipulating the component projects for the benefit of 
the program. This may delay a project or cause it to go over budget, but 
when the program manager reviews all the component projects, he or she 
most likely is accelerating another project to help the program achieve 
benefit realization.
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The projects need to have interdependencies to be within a program. 
Without the interdependencies there might be some doubt as to whether 
the project merits being part of the program. The projects also do not need 
to begin or close at the same time. In fact, in most programs, projects are 
beginning and closing throughout the life cycle of the program. The pro-
gram manager needs to understand how each project is interdependent 
because any schedule delays, schedule accelerations, budget overruns, or 
schedule under-runs will affect benefit realizations. The program manager 
must react, communicate, and keep the program on course while keeping 
morale and trust high.

The program manager needs to also understand that there are projects 
that are not part of the program that may affect the program. There will be 
other external factors affecting the program that will be discussed in other 
chapters of this book. Such items include communication skills, leader-
ship, and risk mitigation.

Figure 1.3 provides a graphical representation of a typical mature proj-
ect management organization. The top part is the program. The middle 
part of the project management organization is the project. The bottom 
part of the triangle is all the people. Some projects are part of programs, 
while others are independent projects. The next part and a bit smaller are 
the programs. As expected, there should be fewer programs than projects. 

Project Portfolio

One or More Programs

Independent Project or
Projects Under a Program

Program Team

Program Manager

FIGURE 1.3
Recommended program structure.
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Those less familiar with a project management environment may confuse 
programs with project portfolio management.

Portfolio management as defined by PMI (2013a, p. 178) is “the cen-
tralized management of one or more portfolios to achieve strategic objec-
tives,” and a portfolio is defined as “projects, programs, sub portfolios, 
and operations managed as a group to achieve strategic objectives” (PMI, 
2013a, p. 178). While there are some similarities between program man-
agement and project portfolio management, there are also some major dif-
ferences. The project portfolio and portfolio management are concerned 
for the overall corporation or organization and should have oversight of 
all the programs.

The program manager is concerned only for his or her program and the 
projects that are subordinate to the program. The benefits realization and 
the strategic benefit are focused on this one program and what the pro-
gram delivers to the organization or corporation. Alternatively, the port-
folio manager would assess all programs and whether or not a program 
had to be eliminated; the portfolio manager should be able to make an 
unbiased assessment.

HISTORY OF PROGRAM MANAGEMENT

Ancient engineering and architectural feats may have included program 
management principles. The Bible details building King Solomon’s Temple 
and his palace (1 Kings 5:1–7:51, King James Version), around 966 BC. 
The passage includes supplies, dimensions, descriptions of the exterior 
and interior, where the provisions came from, and a listing of resources. 
Additionally, the order in which the construction took place is listed. The 
time frame to build the temple was seven years, while the palace took thir-
teen years. Solomon declares, “I purpose to build a house unto the name 
of the Lord my God” (1 Kings 5:5, King James Version). The temple was 
built to glorify and thank God (1 Kings 5:5, King James Version). From 
the description there appears to be a strategic purpose, several projects 
(loosely defined) that are interrelated, and a benefits realization.

Prior to Solomon, the Egyptians built great architectural structures 
such as the pyramids. The Egyptian pyramids date from 2686 to 2125 BC. 
The Egyptians appeared to have used some program management con-
cepts, including the management of resources, scope, and quality, and 
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integration management, interrelated projects, and benefits realization for 
the Pharaoh (kingdom/corporation) (Brier, 2002). These structures were 
built as a burial site that would assist the deceased to transition to the 
afterlife, as is the belief of the ancient Egyptians (Brier, 2002).

The Inca Empire, 15th to 16th century AD, exhibited program qualities 
while building the road systems (Hyslop, 1984). The road system was char-
acterized by being very straight, with major obstacles, and having several 
different types of buildings at junctures (Hyslop, 1984). Some of the build-
ings were military, religious, or political in nature. There is also evidence 
that lodging existed for those who traveled the Inca road system, and lodg-
ing was within a day’s travel or less (Hyslop, 1984). The speculation is that 
the road systems met the Inca elite’s communication and military needs 
(Hyslop, 1984). One may extrapolate that the Inca Empire used relatively 
advanced engineering principles for the road systems that in turn would 
have required some aspects of program management. The Inca’s program 
management may have included resource, integration, multiple interre-
lated projects, benefits realization, and milestone management, but did 
not include cost and scheduled management.

Evidence of program management throughout the ages has been docu-
mented by those in power. King Solomon, the Pharaohs, and the leaders of 
the Inca Empire were wealthy and powerful (Brier, 2002; 1 Kings 5, King 
James Version; Hyslop, 1984) and did not demonstrate concern for cost 
and schedule. The Program Standard states that “programs and projects 
deliver benefits to organizations by generating business value, enhancing 
current capabilities, facilitating business change, maintaining an asset 
base, offering new products and services to the market, or developing new 
capabilities for the organization.” The pyramids, temples, and road sys-
tems for the Inca were to the glory of God or the person in charge of con-
struction (Brier, 2002; 1 Kings 5, King James Version), but there was no 
thought to benefit realization.

The beginnings of modern project and program management were rec-
ognized in the late 1950s and early 1960s (Simpson, 1970) with the devel-
opment of the Project Evaluation and Review Technique (PERT). PERT, 
a critical path method analysis, was developed for the Polaris submarine 
program. The program was so large that a computer-based system to track 
the development of the program had to be developed. The U.S. aerospace 
industry, the U.S. Department of Defense, and large U.S. construction 
companies drove the program management discipline during this era. 
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The focus appeared to be on improving profitability while developing new 
technology (Simpson, 1970; Thomas, 2000).

Of note, in this book the PMI definition for program will be used (PMI, 
2013b, p. 166).

PHOTOGRAPH 1.1
Complexity is like a building painted on the side of a building—there is more to complex-
ity theory than what is initially perceived on the surface.
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2
Complexity Theory

APPLICATION OF COMPLEXITY THEORY 
TO PROGRAM MANAGEMENT

Programs by their inherent nature are complex. The program manager must 
communicate, just like the project manager. The difference is whether the 

PHOTOGRAPH 2.0
Non-linear architecture.
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focus of the communication is strategic or tactical. It is essential to under-
stand that programs go beyond the boundaries of a project, and hence need 
a program manager who is willing to work within the confines of the pro-
gram, while at the same time work outside the confines of the program. To 
achieve this difficult goal, one available and recommended tool is to under-
stand and leverage complexity.

Worldwide there are situations that programs face daily. The first example 
is with regard to the recent natural disasters that impacted Japan. No one 
could have predicted that two natural disasters would happen sequentially 
in such a short period of time. Linear thinkers usually consider disasters as 
isolated events, and the tragedy in Japan showed that sometimes natural 
disasters can happen one after another. A devastating earthquake hit, fol-
lowed by a life-shattering tsunami which quickly began a cascade of events at 
the Fukushima nuclear reactor plant. This was not a planned program, and 
time will tell how effective the ensuing program was. Countries throughout 
the world are faced with natural or manmade disasters on a regular basis. In 
the last two decades, the United States has faced two that have been studied 
extensively. These two situations, along with others, will be used throughout 
the book as striking examples of complexity theory.

A second example is when the U.S. Federal Aviation Administration, after 
the attacks of September 11, 2001, ordered all air traffic in the United States to 
be grounded immediately. There were no processes or central command for 
this effort. To date, this is the best documented effort of complexity theory. 
Each control tower had to work its own area, coordinating with other con-
trol towers, airspace coordinators, and even international aviation adminis-
trators to ensure planes landed safely and/or were not being hijacked. Some 
planes were even diverted to other countries or had to be diverted back to 
their destinations. This was all done without a central command. There was 
no program manager to call the shots, yet the ultimate goal of landing all the 
planes was achieved in a remarkably swift period of time.

The third example is the British Petroleum (BP) oil crisis in the Gulf 
of Mexico. As the crisis grew, many vessels participated in bringing the 
disaster under control—too many for one central command to ensure 
safety for all of them. Complexity theory was in play during this crisis as 
well. The U.S. Coast Guard command along with BP leadership decided 
on an entirely different command structure. A group of vessels would be 
assigned to do its work. This team was independent but did affect the rest 
of the program. The vessels were very close to each other within the same 
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group and between groups. There were massive tankers and fishing vessels. 
All had to be cognizant of the environment yet independent of each other.

These three examples are natural or manmade disasters, yet each repre-
sents a series of programs that became linked to a predicating disaster or 
disastrous event. Some would argue that these are not programs because 
they do not follow the life cycle of a program or they are not projects tied 
together for strategic reasons to decrease the cost to the organization or com-
pany. In Japan’s natural disaster, there was not a business case written, but 
the projects were put together to save the infrastructure of a nation and its 
people. During the September 11, 2001, grounding of aircraft in the United 
States, the multiple projects were brought together as a program to minimize 
the acts of terrorism, minimize human casualties, and minimize the fear of a 
nation. Finally, the BP oil crisis may have had a business plan once the crisis 
started. However, there were many business plans written depending on the 
perspective. There was one done by environmentalists, one for tourism, one 
by the several states involved, one by the United States, and the list contin-
ues. For the purposes of this book, the actual cleanup effort was a program 
because of all the projects brought together to strategically clean the disaster.

Complexity helps the program manager connect projects together into 
larger programs that can impact an organization. No one will dispute that 
the impact of the disasters in Japan, the events of 9/11, and the oil spill in the 
U.S. Gulf had long-reaching implications that impacted the world. Each of 
these events parallels the view of complexity that the beating of butterflies’ 
wings in Tokyo could result in a hurricane off the coast of Florida. Nature 
is unpredictable and complex, and in order to address these kinds of situ-
ations a complex view is required that can be deployed when the situation 
demands. Thus, complexity is about trying to connect things that appear 
unrelated in a manner that can make sense to human perception.

COMPLEXITY SUB-THEORIES

Understanding complexity theory and its sub-theories helps the program 
manager navigate through the myriad of issue, risks, and communication 
dilemmas on complex programs. According to complexity theory, those 
situations that occur on the fringes normally cannot be dealt with by the 
program manager, and they shouldn’t be; however, the program manager 
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should equip the program team with the skills, tools, and templates to deal 
with these situations.

In many cases, the program manager needs to navigate through many 
different challenges. In some cases traditional thinking will be sufficient, 
but in other cases a more modern, complex approach is necessary for suc-
cess. Further still, sometimes advanced technology needs to be connected 
to achieve the best results.

History of Chaos Theory and Complexity

Chaos theory was initially viewed as a hobby among mathematicians and 
scientists. It was not considered as a real-world application, because human 
systems were all based upon systems of order. Anything that was out of 
order was considered to be ineffective and inefficient. Edward Lorenz, a 

PHOTOGRAPH 2.1
Ancient meets modern. Note how the castle is together with the satellite dish.
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meteorologist, was able to explain the concept of the butterfly effect theory 
which made some aspects of complexity theory easier to understand. A 
simplified illustration of the butterfly effect is when a bird flaps its wings 
in Florida, and this creates a minute disturbance in the atmosphere and 
creates a hurricane in New York. In the case of the bird in Florida, this 
minute disturbance may have a drastic change on the weather conditions 
in North America. This atmospheric disturbance, although small in rela-
tive force, may be sufficient to create a hurricane or it may prevent a hur-
ricane where one should have started.

Scientists would have originally called this noise or randomness, and 
many would have attempted to discount these forces as irrelevant due to 
their relative small impact when compared to other atmospheric forces. 
Lorenz found that the atmosphere never reached a state of equilibrium; it 
is always in a state of chaos. Yet when plotting the atmospheric conditions, 
it did always plot as butterfly wings or owl eyes. This plot showed that 
there was some degree of order in the randomness (see Figure 2.1).

What started as a mathematical hobby has turned the world of chaos 
into one that can sustain order. Lorenz’s attractor equation was able to 
demonstrate order in the world of chaos. In essence, the atmosphere dis-
turbances were drawn to areas or attractors. It appeared as order in what 
previously was thought to be randomness. As a meteorologist, his work 
went ignored by mathematicians and others in the scientific community.

In time, scientists would go back and realize that Lorenz was truly work-
ing in the right direction with his work in chaos. Eventually, chaos theory 
was used as an explanation in several areas of sciences for many years 
before it was even noticed by the world of business. The realm of academia, 

FIGURE 2.1
A graphical mockup of Lorenz’s Butterfly Attractor model.
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and the world of business, is often slow to accept academic theories, and 
even in academia, it is difficult to make the leap from one area of study 
to another. Chaos theory was accepted very slowly, and it would take a 
decade or more before enterprising program managers and academics in 
the area of project management would see the correlation.

Chaos theory would have to be further distilled before it would be 
accepted by program managers. The theory would shift into various dif-
ferent areas of study as it matures. This is no different than what is seen 
with mature professions such as medicine. There are many different spe-
cialties including cardiology, neurology, ophthalmology, and so forth. 
The human body is probably one of the most complex systems, and even 
skilled surgeons do not know exactly how each person will react to sur-
gery. Great care can be taken prior to surgery, but there are no guarantees 
that the procedure will be successful and without unforeseen complica-
tions. Despite careful cataloging and study of anatomy, each person is dif-
ferent inside.

Evolution of Chaos Theory to Complexity Theory

Chaos theory has moved past the realms of math and science and has 
moved into social sciences and business. The butterfly effect can be applied 
and used effectively for distributed programs (Samoilenko, 2008). The but-
terfly effect is the understanding that all forces are connected. Taking this 
to program management, when a program is moving forward, it is best 
to try to put all the forces toward the same direction. Just as the flapping 
wings of a butterfly in Japan can be a contributing force to the creation of 
a hurricane in Florida, even a small impact can have a great effect when 
magnified over time and distance.

A single leader who can motivate each individual in a program and its 
component projects can assist in creating a controlled hurricane that can 
achieve complex tasks. Too often people do not realize that even small 
contributions can build to create something larger than their individual 
parts. A leader who can motivate and offer small praises that matter can 
help move a project forward. The more that a program manager, particu-
larly one who operates virtually, can harness this kind of organization, the 
more effective he or she will become.

Complexity theory acknowledges that humans by nature when living 
or working together are an open system. Complexity theory acknowl-
edges that there are parts of the system that cannot be explained but 
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recognizes that there is normalcy in the randomness (Byrne, 1998). 
Western thought seems content to understand the universe as a discrete 
system rather than a holistic interconnected system. By doing this and 
examining how a single ant works independently, the dynamics of the 
colony are not explained. Explaining how the human eye works does not 
explain the interrelationship of the glands, brain, heart, blood, and so 
forth. What happens if one part is out of control? How will one part of the 
body compensate for others?

How Complexity Theory Is Used Today in Program Management

An effective team can be more effective than an individual, and allow-
ing an individual to plow forward can often drive the team further and 
faster. Complexity is the manifestation of empowering and delegating 
tasks to allow individuality to support the greater whole, just as a seem-
ingly unrelated collection of stones can be brought together to form a 
cobblestone road.

PHOTOGRAPH 2.2
Cobblestone path shows how a team of different stones can come together to create a path 
while also creating their own form of art.
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SUCCESSFUL DEPLOYMENT OF COMPLEXITY THEORY

Many organizations are skeptical of the idea that by working counterintu-
itively, there is value that can be added to an organization. Organizations 
are concerned about non-linear thinking because the results are not 
always directly apparent. Complexity theory offers a bridge to move an 
organization toward non-linear thinking. In the case of Hitachi America, 
this company was able to improve customer satisfaction and make for a 
better experience with its products by altering its view of customer ser-
vice. Instead of listening to what the customer was asking for, leadership 
asked “what can make the customer service process better so that cus-
tomer service can make customers happy?” Hitachi America moved from 
linear thinking to non-linear thinking because the organization wanted 
to make customers happy.

Hitachi America was continually having a problem supporting prod-
ucts in the field. Customers would call and request a service technician 
to fix a problem, and Hitachi America could not keep up with the needs 
of the customers because operations and maintenance just did not have 
enough service people in the field. So, Hitachi America came up with a 
non-linear solution. The company stopped sending service technicians 
when requested by the customers. Instead, customer service representa-
tives with common troubleshooting training would reach out to custom-
ers prior to sending a technician. Through research of common problems 
encountered with new equipment, Hitachi America realized that many of 
the problems stemmed from a lack of understanding by the customers. By 
having a customer service person call the customer, Hitachi America was 
able to help customers get their equipment working sooner than if they 
had waited for a technician (Blanchard, 2012).

Blanchard (2012) reported that Hitachi America was able to reduce the 
number of service calls to customer locations by implementing a system 
where customer service representatives contacted customers with issues 
before the service tech was sent. It is important to understand that prior 
to the change Hitachi was only applying linear thinking—a customer 
would call and ask for a technician to be sent, and Hitachi would schedule 
a technician to go to the site. Hitachi America was only applying linear 
thinking because no one ever researched what the problem really was. 
A linear organization would continue to hire more technicians to meet 
the demand. By not listening to the customer, and by having a customer 
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service person contact the client, Hitachi was able to reduce service calls 
to clients’ sites by 33%.

Furthermore, Hitachi moved to make its instructions as clear as pos-
sible. Solid and clear instructions eliminate or at least reduce the need 
to receive the help to have equipment to work properly. Someone should 
have looked to improve the instructions to reduce the problems, rather 
than hire more service personnel. For those who disagree, consider the 
change in documentation in instructions for setting up a home computer. 
In the past, full instruction books were included with a new computer. 
Now, almost all information is digital, available on the Web, or common 
software is already pre-loaded to avoid installation issues.

Ultimately, what is important is that individual customer contact points 
be improved so that the overall experience is exceptional. The result 
should also be that if the department is not receiving continual positive 
feedback from customers and fans, then the department can do more. 
What becomes the challenge is to deploy non-linear thinking to an entire 
program. It may sound difficult, but if an entire company like Hitachi 
can make the change, then making a similar type of change in a program 
should be possible.

If one is serious about trying to deploy complexity within a program, 
then one should consider doing a complexity self-assessment. Find the 
tool in Figure 2.2 that can offer insights toward what is keeping complex-
ity out of a program.
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FIGURE 2.2
Complexity self-assessment.
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Course Materials #1

CLASSROOM MATERIALS

Case Study #1—Leadership, Communication, Complexity

You have been hired as a new Vice President of Retail Programs for a grow-
ing mid-sized company that specializes in the manufacturing of commer-
cial and consumer electronics. The company has a number of issues, but the 

PHOTOGRAPH 3.0
Ocean meets the forest.
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owners have decided to bring in a new person to develop the retail side of the 
business. The prior vice president could not focus on both the retail and the 
commercial sides and given his connections with military contracts, it was 
decided that he be the Vice President of Commercial Programs. The owners 
recognize that the competition is improving and the internal retail processes 
are slowing the growth potential of the company. In order to enact sweeping 
changes throughout the organization, they are restructuring, and you will 
need to lead this new program as well as work with the other department 
heads to make sure that you receive your portion of the shared services.

Company Details

The company is called Grace Electronics, and it is a manufacturing com-
pany of small commercial and consumer electronics. Grace specializes in 
high-end, highly reliable, and cutting-edge-type items. The company has 
a 40-year tradition of producing reliable items and has a good retail distri-
bution through higher-end electronics and home goods stores throughout 
the United States and Europe. The company does some business through 
online retailers but finds that the bulk of its business is still through tradi-
tional storefronts. The business also has a large commercial side, but that 
is being handled by a different program manager so the details here will 
focus upon the retail side of the company.

The company is based in the San Francisco area of the United States. 
There is also an office in London, UK, for sales, and there is an East Coast 
office that handles sales, distribution, as well as customer service. The 
San Francisco facility houses manufacturing, research, and development, 
U.S. West Coast sales, marketing, supply chain, distribution, and now the 
reverse logistics department. All manufacturing is done in the United 
States, but many components are purchased overseas.

The average retail cost for its items is around $45, and the company 
moved 1,000,000 units last year and expects to do 5% more this year. The 
company sells through its distribution network items at an average cost of 
$20 per unit. The total revenue last year was $20 million.

Returns have been steady at 1–2% per year, but there have been recent 
issues with poor instructions that have been included with products that 
have increased calls to customer service by 50%. Returns are already 
trending at 3–4% this year. Customer service consists of two people who 
are often overwhelmed by calls, and lost or dropped calls have been trend-
ing closer to 25% on some days, while last year’s average was around 3%.
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The last study of returns showed the following internal costs:

Testing costs: $5
Repair costs (when needed): up to $7
Administration and shipping costs: $5

The processing of returns takes 2–4 weeks and has the following break-
down of times: Testing takes an average of 3 days, repairs (when needed) 
take an average of 6 days, administration takes an average of 5 days, and 
shipping takes an average of 7 days. The process time for returns is adver-
tised on the website as 2–4 weeks but the UK sales office is advising that 
returns to Europe are taking longer than the reported times.

The UK sales office moved 50,000 units last year (first year of opera-
tion), but it is reporting (unofficially) 2% returns (1,000 units). The UK 
sales office is verbally advising customers that a return could take up to 6 
weeks based upon past experience. Customers making UK returns report 
that they have had to pay duty for returned goods from the United States.

The sales department is considering opening a new office in Germany 
within 6 months to address some of the additional demands in Europe. 
This office would include a customer service office that would handle cus-
tomer service issues for Europe.

Grace Electronics has recently outsourced its documentation to a com-
pany in India. Outsourcing the documentation and instructions reduced 
overhead by one person and yielded a savings of $45,000 per year. Not 
everyone has been happy with this change, but the company owner feels 
that the savings was worth it. This is something that will need to be looked 
at as documentation and instructions are important to the retail items 
being distributed.

New inventory controls have been reported to be confusing as the docu-
mentation for the inventory controls is unclear. The person who did the 
documentation used to help on these kinds of policy changes, but since 
that job elimination there has been no one to pick up that extra work.

The Logistics Manager, Jason Summers, is new (started a few days before 
you) because the last person in this position left over a dispute with the 
owner over the new inventory controls. The new logistics manager is not 
familiar with the new procedures and is still trying to become comfort-
able with his new role, as his prior position was handling mostly interna-
tional sea freight. Note that the last study of inventory control showed that 
inventory accuracy has decreased from 98.50% to 92.75%.
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Customer service is located in Florida due to the majority of the sales 
being on the U.S. East Coast. It was under the sales group prior to your 
arrival and prior to the creation of the reverse logistics group. All returns 
are routed to the manufacturing facility in San Francisco; however, returns 
are accepted at any location, but this increases costs and handling because 
everything needs to be re-routed. The additional handling has increased 
costs by an estimated 25% and has pushed up the average time for the 
administration of the returns.

The plant manager, Rick Townson, wants to improve returns due to 
pressure from marketing/sales due to customer complaints. The plant 
manager has pressured the supply chain manager to improve the trans-
portation accuracy, because he feels that many of the complaints are due 
to the items not arriving on time. The third-party logistics company that 
handles the freight to consumers and to the distribution network is based 
in Seattle, Washington, and had a delivery accuracy of 98% last year.

The plant manager has mentioned to you that he feels that things could 
be improved by offering an incentive (say a few extra dollars per repair) 
to the production employees who repair returned goods. He feels that this 
would be a better alternative than outsourcing. Rick resisted the change in 
the documentation process, and the owner finally had to step in to imple-
ment the change to make sure that the cost savings were realized.

Outsource Options

Prior to your arrival, there was an initial bid solicited regarding outsourc-
ing in the returns process. Some people feel that an outsourced company 
would be better than trying to force the changes within the organization.

Company #1

This reverse logistics company is based in Iowa, and it offers a reduced 
processing time of 1–2 weeks. Grace feels that this improvement will assist 
in improving the company’s position in its market niche. The company 
feels comfortable that it will be able to achieve this, and Grace would be 
willing to market this along with the company to assure clients of this 
improvement. The company has bid at $15 per return (testing and repair) 
but would need initial funding to pay for training and startup of this oper-
ation. The reverse logistics company would be able to train key persons in 
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the repair process and would then be able to purchase supplies to support 
this operation.

Company #2

This reverse logistics company is based overseas in Taiwan. It feels that it 
would be able to handle the repairs for $11 per unit (testing and repair). 
The company feels that shipping costs might increase but will be charged 
as a pass-through cost. The reverse logistics company would need some 
initial training support, but this could be done by sending over a person 
to teach its operation for the repair techniques for the various items. The 
reverse logistics company feels confident that it can handle the returns in 
3–4 weeks and would be willing to review this time frame after 6 months 
to see if they can improve it.

Both bids are still valid, and both companies are contacting you for an 
update to know if they will have the business moving forward (Figure 3.1).

Case Study Questions

 1. Given the organization, would you consider outsourcing the 
returns process?

 2. If you choose to outsource, which company would you select? Explain 
why you would use a particular company.

Grace Case Study Comparison

Questions

Reasons to outsource

Reasons against outsourcing

What else do you feel needs
to change?

Answer/Reasons Costs

FIGURE 3.1
Grace Electronics comparison matrix.
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 3. If you choose not to outsource, explain how you would better orga-
nize the groups currently handling returns.

 4. What other changes would you make to the organization? Why? 
Support your reasoning.

SECTION QUIZ

This section is separated into four parts. Section 1 has multiple choice 
questions, Section 2 has true/false questions, and Section 3 provides 
answers to Sections 1 and 2.

Section 1

Multiple Choice

 1. What complexity sub-theory is behind the popularity of the Internet’s 
social media?

 a. Butterfly effect
 b. Six degrees of separation
 c. Adaptability leadership
 d. Transformational leadership

 2. Program management is defined as:
 a. Strategic
 b. More than one project to deliver value
 c. Complex by nature
 d. All of the above

 3. Complexity theory has the following characteristic:
 a. Non-linear
 b. Simple
 c. Linear
 d. Finite

 4. Complexity theory acknowledges the following: (select more than one)
 a. Non-linear thinking
 b. Humans are open systems
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 c. Acknowledges humans react unpredictably
 d. Programs are linear

Section 2

True/False

 1. A butterfly that flaps its wings in Japan may cause a hurricane in 
Florida is commonly referred to as the butterfly effect.

 a. True
 b. False

 2. Program managers should ignore the fringes of chaos; it really does 
not matter.

 a. True
 b. False

 3. Effective program managers combine linear and non-linear think-
ing and apply the type of thinking in appropriate situations.

 a. True
 b. False

Section 3

Answer Key

Section 1

 1. A
 2. D
 3. A
 4. A, B, C

Section 2

 1. True
 2. False (Program managers should be aware that chaos happens on the 

fringes but that they cannot manage all the chaos. Program manag-
ers should never ignore the chaos but empower the team to handle 
the situations.)
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 3. True (Not everything on a program is non-linear. There are tradi-
tional program management issues/risks/costs/quality that are done 
in a traditional linear fashion.)

DISCUSSION QUESTIONS

Short Discussion Questions

What is chaos theory?
What is complexity theory?
What is the difference between chaos theory and complexity theory?
Explain the history of chaos theory.
Explain the history of complexity theory.
Compare the histories of chaos theory and complexity theory.
Define program management.
Give an example and explain a successful program.
Give an example and explain a less-than-successful program.
Explain program management and how it is different than project 

management.
Explain how complexity theory can assist with program management.
Give some examples of complexity theory being applied within a program.
Explain some of the complexity sub-theories.
Explain how complexity theory can be deployed within a program.

Long Discussion Questions

Define and discuss the evolution of chaos theory into complexity the-
ory. Give examples of each and indicate the significant impacts of the 
history of both.

Give an example of a successful program that was able to leverage com-
plexity theory in some manner. Explain the importance of human 
factors in the deployment of complexity.

Define, explain, and critically evaluate the importance of complexity 
sub-theories as compared to chaos and complexity theories. Support 
your position.

Research complexity theory and offer recommendations on how com-
plexity theory could have been deployed successfully in existing or 
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previous programs. Defend your answer and use support to show how 
complexity theory would have been more successful than another 
methodology.

Define program management, offer a potentially successful linear 
method to manage the program, and then offer a potentially success-
ful non-linear method to manage a program. Compare and contrast 
the two positions, and offer your recommendations on both.

SUMMARY

Seasoned program managers realize that a complex program has so many 
parts that it is impossible for even the most detailed micro-manager to 
control (Jaafari, 2003). As projects have become larger and more diverse, 
programs have evolved to being even more diverse and complicated. A 
single manager does not have the time in a day to manage every aspect and 
element of a program. This has forced individuals to realize that there are 
limits to control; however, they must then deploy new methods to orga-
nize the program. The program manager must become more creative in 
monitoring the fringes of complexity or chaos.

Some program managers who have coped with these situations have 
often leveraged conventional linear thinking with practices such as del-
egation, empowerment, or stewardship. The difference is that these named 
management theories are about taking action or controlling singular 
actions or tasks. Employees can be delegated the authority to handle tasks; 
employees can be empowered to make certain decisions, and a leader 
might position himself or herself as a steward of the organization; how-
ever, all of this falls short of complexity. These theories and management 
ideas are important and effective; however, the difference between com-
plexity and these others is the role of the manager. In all of these prior 
theories, the leader was always the final authority in the paradigm. The 
program manager was the only authority, and the program manager set 
the rules and his or her rules were the law (Bass, 1990).

A linear program manager is one who followed the example of the leader 
of an artillery team. In a linear organization, artillery fire was handled by 
a team of individuals who were focused on loading and firing the artillery. 
The artillery team was directed by a single individual who would monitor 
and gauge the effectiveness and accuracy of the projectile. The forward 
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observer would then direct the team in order to modify the direction of 
the fire. The forward observer’s decision was then executed by the artillery 
team (U.S. Army & Marine Corps, 2007). This is the template for a classic 
linear program. In this case, the program manager assumes the role of the 
forward observer, and the rest of the project team is responsible to load, 
fire, and aim the artillery.

Military equipment has advanced to the point where targets are identi-
fied and smart missiles fire upon a target. There is no longer leader inter-
action to direct this kind of fire. This fire and forget technology is akin to 
complexity theory. Targets are identified by technology regarding which 
are friend or foe, and then the individual, assisted by technology, fires 
upon the largest threats or targets where they are most likely to eliminate. 
Program managers must learn to turn loose their teams upon problems/
tasks/duties and then allow them to solve them and move on (U.S. Army & 
Marine Corps, 2007). The overriding assumption is that individual proj-
ects within the program are completed and not left incomplete. Leaders 
need not follow up with others on the team to know if assigned tasks are 
done. Assigned tasks are completed on time, and the team moves on to the 
next task. This is the new paradigm that embraces complexity.

What disturbs most people is that this kind of thinking makes a team 
appear to be in total chaos. Since individuals are expected to do their best 
work for the program, some work teams may experience a catastrophic 
failure of some sort; however, they are allowed to resolve it on their own. 
Making the team handle its own failures will force the team to accomplish 
this task quickly and efficiently (Hass, 2009). This appears to go contrary 
to standards suggested for linear program managers who want to be con-
sulted with problems in order to offer their expert input. The weakness 
with that is that problems cannot be addressed as quickly as they arise, 
because people feel the need to explain the options. This gives the appear-
ance that a program is totally out of control, because teams are not alert-
ing the program manager of potential issues. Furthermore, when there 
is no formal reporting structure to ensure that all matters are handled, 
people feel that they are being excluded; however, one must foster an envi-
ronment where professionals are addressing problems and moving on to 
the next task without intervention (Hass, 2009).

To sum up, to be successful with complexity, the program manager must 
completely understand the theory and implementation within the scope 
of program management. The program manager must also make sure that 
he or she has the right people in the right spots, because having a linear 
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thinker who is always waiting for direction will be problematic on many 
levels. The program manager must understand the integration of the pro-
cesses and must have self-confidence in his or her ability as a leader as 
well as confidence in the people to always do the right thing (Hass, 2009). 
Once the right people are in place, then the program manager is ready to 
embrace the ability to allow chaos on the project. If the program manager 
is not willing to let go to this level, then it is not recommended to move 
toward complexity.

PHOTOGRAPH 3.1
A sunset offers a complex view of the different wavelengths of light.
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PHOTOGRAPH 4.0
Archway of knowledge of leadership.
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INTRODUCTION TO LEADERSHIP

Leadership has been an evolving art since people have recognized the 
importance of organizing, be it for mutual defense to preserve a people 
or to organize people into an efficient work group. To understand leader-
ship, one must review the historical context of leadership and the way that 
leadership has evolved to the modern day. The history of leadership can 
be viewed with a perspective of eras and theories. In order to capture the 
different leadership trends throughout the ages, different leadership eras 
have been defined.

The eras are: Early Leadership, Industrial Leadership, Modern 
Leadership, and Post-Modern Leadership. This review of the evolution of 
leadership is based upon a combination of leadership eras proposed by 
Chemers (1995) and those described by Bass (1990). Chemers (1995) pro-
posed three periods of leadership: the Trait theory period from 1910 to 
World War II, the behavior period from World War II to the 1960s, and the 
Contingency theory period from the late 1960s to the present (Chemers, 
1995, p. 83). The Early Leadership and Post-Modern Leadership group-
ings are defined by leadership research from Bass (1990), while Industrial 
and Modern Leadership are based upon Chemers’ model. Table 4.1 defines 
these different eras of leadership.

Early Leadership

Authoritarian leaders dominated the Early Leadership era. Authoritarian 
leaders ruled through right and privilege, based upon the leader’s duty and 
obligation (Bass, 1990, p. 3). Early leaders emerged for mutual protection. 
Egyptians used leadership to construct pyramids, and Romans used it to 
control their vast empire (Dessler, 2001, p. 29). Religious leaders, chiefs, 
and kings were not only the heads of early government, but they also 

TABLE 4.1

Eras of Leadership

Leadership Era Time Period Leadership Theory

Early Leadership Early civilization to 1920 Great Man
Industrial Leadership 1920–1948 Trait
Modern Leadership 1949–1984 Contingency
Post-Modern Leadership 1984–Present Transformational
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served as role models who embodied the culture of early society (Bass, 
1990, p. 3). From the early days of civilization until the industrial age, the 
existing theories of leadership revolved around the Great Man theory.

The Great Man theory explained leadership as a right of birth, station, or 
caste. In this theory, leaders are born, not made. According to the prevail-
ing leadership theory of this era, individuals were born with leadership 
ability, and those of the highest stations of society were the best leaders. 
Bass and Galton both studied the hereditary backgrounds of men in an 
attempt to defend this theory (1990, p. 38). Woods studied 14 nations and 
their rulers over a period of ten centuries and found that the kings and 
their kinship were powerful and influential, and he linked this to their 
natural abilities at birth (Bass, 1990, p. 38). The industrialists of the early 
twentieth century did not all come from the highest class of society. In 
order to explain the emergence of these industrial leaders, a new theory 
evolved based upon the belief that certain individuals had inherent lead-
ership abilities. Much like a musical protégé who displays great musical 
aptitude at a young age, leadership was thought to be a similar quality.

Industrial Leadership

Modern Leadership theory began to emerge in the early Industrial Age, 
when many individuals deserted their roles in agrarian society and were 
forced to seek income in the urban centers of society (Jacques, 1996). This 
created a displaced workforce of individuals longing to return to their 
rural roots. Workers migrated to urban centers in order to make enough 
money to buy a farm and return to an agrarian lifestyle.

During the Industrial Leadership period, workers and managers clashed 
as the expectations of labor grew.

A government study shows that state troops were called out to calm unrest 
nearly 500 times between 1875 and 1910. This figure does not include the 
actions of private mercenary groups, such as the Pinkertons. The reigning 
mood during this period was one of terror. (Jacques, 1996, p. 60)

As the industrial era progressed, people began to migrate voluntarily 
from these farms to seek their fortunes elsewhere. These individuals 
expected to work daily in factories in order to receive payment for their 
physical production. During this transition, a decided shift occurred from 
inclusion in the community to exclusion from the community. When 
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America shifted away from a society where one had to be successful within 
the community, the country moved toward an industrial, opportunistic 
society (Jacques, 1996, p. 26).

During this time, there is the emergence of Trait theory, which becomes 
the dominant leadership theory of this era. Trait theory is an extension 
of the Great Man theory, because in both theories, leaders are born. Trait 
theory states that traits occur naturally regardless of station or caste. 
According to Trait theory, leaders are born with certain leadership tal-
ents regardless of social status. Trait theory ascertains that leaders’ char-
acteristics are different from those of non-leaders (Kirkpatrick & Locke, 
1995, p. 134).

A study in 1948 by Stodgill reviewed over 120 traits in an attempt to 
discern a pattern to Trait theory; however, this research was inconclusive 
(Chemers, 1995, p. 84). Without conclusive evidence to support the the-
ory of leadership as trait-driven, it brought a shadow of doubt toward this 
theory of leadership. Stodgill’s inconclusive evidence effectively ended the 
Trait theory era. As people began to search for other leadership explana-
tions, the concept of Contingency theory emerged.

Modern Leadership

By 1949, workers had accepted their wage earner roles as agrarian work-
ers were on the decline. Individuals who expected to live and die as wage 
earners mark the Modern Leadership era. Individuals began to expect 
that they would live their lives working for a company as a wage earner 
(Jacques, 1996, p. 96). Because of this change individuals expected fair 
treatment, and leaders could no longer rule with an iron fist, fearing that 
followers would strike, or worse. During this time of the cold war between 
capitalist and communist societies, some of the predictions of Marx and 
Engels began to emerge:

Thereupon the workers begin to form combinations (Trade Unions) against 
the bourgeois; they club together in order to keep up the rate of wages; they 
found permanent associations in order to make provision beforehand for 
these occasional revolts. Here and there the contest breaks out into riots. 
(Marx & Engels, 1978, p. 480)

In response to these actions by labor, the government began to guarantee 
the rights of individuals who toiled in organizations.
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In the Modern Leadership era, management and labor had to learn to 
communicate and work together effectively in order to maintain order 
and peak productivity. In 1954, Gibb proposed that leadership is actually 
an interactive phenomenon emerging from group formation (Bass, 1990, 
p. 40). This new concept of group theory leads to the development of the 
contingency theory of leadership. Contingency offers leadership as a func-
tion of task-oriented and relationship-oriented situations, which relate 
to group performance (Bass, 1990, p. 40). Fiedler’s Contingency theory 
dominates much of this era. Although Fiedler’s Contingency model was 
subject to considerable scrutiny, his personality measure of the esteem for 
the least preferred coworker offers a relationship-motivated perspective on 
leadership (Chemers, 1995, pp. 86–87).

Post-Modern Leadership

The Post-Modern era of leadership offers the model of effective leader-
ship. Leaders of this era were valued for their effectiveness and knowledge, 
rather than their abilities to relate to groups. During the transition from 
the Modern Leadership era to the Post-Modern Leadership era, the over-
all education of the general population increased. This rise in educational 
service supports the idea that the knowledge worker was on the rise.

In 1920, 9% of the population engaged in knowledge and education 
services, while in 1995 the percentage had risen to 29%. Furthermore, in 
1975, the percentage had increased to 50% (Bass, 1990, p. 881). From 1982 
to 1992 the number of management schools had grown from 545 to 679, 
representing a growth of 23%. The number of MBAs granted from 1982 to 
1992 had gone from 60,000 to 80,000, a growth of 33% (Nohria & Berkley, 
1998, p. 201). During this period, new data began to emerge regarding 
effective management. Organizations of the information age that support 
collectivism, tradition, and androgyny are proving to be more effective 
than organizations that favor masculinity and autocratic behavior (Bass, 
1990, p. 912).

This era of leadership saw the emergence of transformational leader-
ship. Transformational leaders transform followers into leaders. Bennis 
(1994) was able to identify 90 transformational leaders and found evidence 
to support the following elements of leadership: competence to manage 
attention and meaning, the communication of a possible vision, and the 
empowerment of those working toward a collective goal (Bass, 1990, 
p. 53). Bass (1999), Cohen and Tichy state that transformational leadership 
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is a “behavioral process capable of being learned and managed. It’s a lead-
ership process that is systematic, consisting of purposeful and organized 
search for changes, systematic analysis, and the capacity to move resources 
from areas of lesser to greater productivity” (1986, pp. 53–54).

TRANSFORMATIONAL LEADERSHIP

“The force creating success is the leadership that creates a fusion of pro-
cess and entrepreneurship” (Andraski, 1998, pp. 9–11). This quotation 
captures the essence of the style of the modern transformational leader. 
The entrepreneurship of the leader is the ability to have a vision of a new 
organization that can evolve beyond the current organization. According 
to William Kieschnick, former CEO of the Atlantic Richfield Corporation, 
the biggest problem faced by a multibillion-dollar corporation is the abil-
ity to infuse an entrepreneurial spirit at every level of leadership (Bennis & 
Nanus, 1997, pp. 208–209). This vision consists of a “central concept ‘sys-
tem’ which embodies the idea of a set of elements connected together which 
form a whole, thus showing properties which are properties of the whole, 
rather than properties of the component parts” (Checkland, 1999, p. 3). 
These values are the foundation of the organization and must become the 
shadow of the leader. The communication of the vision becomes the voice 
of the leader. In summary, vision, value, and voice define a leader’s style.

Vision

A leader is an individual who has a vision of a new reality and the internal 
motivation to achieve the goals of this desire. This passion of vision offers 
inspiration, empathy, and trustworthiness (Bennis, 1994, p. 140). When a 
leader has a compelling vision of a new world order, that leader can dis-
play “courage under fire” (Useem & Harder, 2000, pp. 25–36) in order to 
reach that distant goal. This new view must not only be understood by the 
leader, but must also be communicated to others who are touched by the 
vision. Vision within a company involves all leaders, no matter at what 
level (Collins & Porras, 1997, pp. 1–2). The leader must shape the organi-
zation in a creative manner in order to accomplish a new order of reality. 
A good vision is one that has the capacity to create and communicate a 
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new paradigm, context, and frame that invoke commitment and clarity of 
action (Bennis, 1994, p. 378).

Values

Core values are important to a leader. “To be able to manage oneself, one 
has to know: What are my values?” (Drucker, 1996, p. 175). What beliefs 
the leader finds important are critical to becoming effective in an orga-
nization. Leaders must translate values into action (Badaracco, 1998, p. 
91). Leaders must have values that reflect the organization while reflecting 
their own spirit. Useem and Harder (2000) found that the most impor-
tant values of leaders were strategic thinking, deal making, partnership 
governing, and managing change. According to John Sculley, as cited by 
Bennis, “leadership revolves around vision, ideas, direction and has more 
to do with inspiring people as to direction and goals than with day-to-day 
implementation” (1994, p. 139). Once the group shares these values, then 
the leader must maintain the values of the organization.

The one value that is difficult to maintain is the value of change. Most 
organizations do not value change, and some organizations fear change. 
An example of this resistance can be seen by the reaction that employ-
ees have toward outsourcing. “Outsourcing is frequently accompanied by 
employee resistance. For most hourly employees and many managers, out-
sourcing is synonymous with job loss or change” (Useem & Harder, 2000, 
pp. 25–36). Rather than view change as an entrepreneurial opportunity, 
most organizations view change as an “evolution and revolution” where a 
“management sprawl leads to a series of confrontations among the layers of 
management” (Brown, 2000, pp. 52–55). Leaders must attack change head 
on, through aggressive educational training and solid assurances to their 
followers. Transforming leaders must embrace change so that it becomes 
another accepted process, akin to promotions and the development of new 
managers. The transforming leader commits people to specific actions. A 
transforming leader creates leaders out of followers and can convert lead-
ers into active agents of change (Bennis & Nanus, 1997, p. 3).

Voice

Voice is the ability to persuade others to the new calling of the organiza-
tion. Leaders who communicate a vision and values offer the followers a 
road map that will give guidance regarding the decision-making process. 
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Since leaders will not always be present, followers must be prepared to 
make critical decisions based upon the vision and values of the leader. 
“The best leaders are perceived as having highly developed interpersonal 
skills. They are warm, open, and forthright, and their attitude toward 
employees is characterized by words like ‘empowering,’ ‘supportive,’ and 
‘benevolently paternalistic’” (Hemsath, 1998, pp. 50–51). Interpersonal 
skills become the ‘voice’ of the leader. These interpersonal skills allow 
the leader to issue edicts and orders, but they are also the vehicle to offer 
advice and to support the decisions of others.

Leaders must learn to make a difference by instilling ownership and 
camaraderie. “Leadership that emphasizes negotiation and coordination 
over authoritarian strategies to facilitate the internal and external com-
munication” (Kent-Drury, 2000, pp. 90–98) will create the successful 
organizations of the future. Leaders must successfully listen to the voice of 
the organization, and to then echo these ideas in their own organizational 
voice. Giving voice to others is important to any organization that is will-
ing to learn and change (Heifetz & Laurie, 1998, pp. 190–191).

As discussed, voice is important to all communication, and vision and 
values can be summarized into the meaning of communication. If com-
munication is meaningful, then it has vision and values. Consider the 
matrix presented in Figure 4.1 for any message that is being sent to a pro-
gram or a project.

Transformational Leadership and Teams

True leaders understand the value of blending the culture of the orga-
nization with their own distinct philosophy. Culture is a construct that 
contains all the norms of the tribe. Business philosophy is based upon the 
leader’s vision to go beyond the clever spreadsheet and market forecasts 
to develop new beliefs that motivate employees, customers, and stake-
holders. “Leaders are the most results-oriented individuals in the world, 
and results get attention” (Bennis & Nanus, 1997, p. 26). A leader must 
learn to value the individual while instilling a successful philosophy upon 
the business venture. “As long as we regard people in terms of earning 
power or specific expertise, we do not see their character. Our lens has 
been ground to one average prescription that is the best suited for spotting 
freaks” (Hillman, 1996, p. 255). Leaders must learn the “skill of adapt-
ing—being able to adjust or fit your behavior and your other resources to 
meet the contingencies of the situation” (Weiss, 1999, pp. 6–9).
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New forms of teams and the distribution of knowledge are being heralded 
as the innovative culture of the future. Leaders must remain informed 
about business culture norms in order to perform their duties. The age of 
the Internet has brought about new techniques and technologies, includ-
ing asynchronous collaboration and communication, which has become 
a necessary element of today’s geographically dispersed business (Elkins, 
2000). Understanding the changing cultural forces that influence custom-
ers, employees, and stakeholders is critically important in business growth. 
The companies that understand the evolving expectations of employees, 
customers, and stakeholders will flourish. Those companies that can meet 
these requirements will become successful in the future, while those that 
fail to do so will shrivel (Duarte & Snyder, 1999, pp. 3–4).

Effective leaders have a business philosophy that is clearly understood and 
communicated. The philosophy must be composed of articulated values that 
support the goals of the business organization. “It is assumed here that if core 
values are neglected in the policy deployment process, it will never be pos-
sible to achieve business excellence” (Dahlgaard, Dahlgaard, & Edgeman, 
1998, pp. S51–S55). Leaders should strive to stand out in a crowd by under-
standing the business culture of the organization. Leaders should instill a 
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FIGURE 4.1
Meaning and Voice Matrix.
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philosophy that supports their business goals and objectives. Hillman offers 
the acorn theory as an example of this philosophy of self-expression. The 
acorn theory states, “that every person bears a uniqueness that asks to be 
lived and that is already present before it can be lived” (Hillman, 1996, p. 6). 
Leaders must strive to discover their inner vision or inner voice, and then 
have the courage to express these thoughts within their business organiza-
tion. Hillman contests that this inner vision is the discovery of our daimon, 
which we have been given before we are born (Hillman, 1996, p. 8). Bennis 
claims that this inner voice is what gives internal direction to great lead-
ers (Bennis & Goldsmith, 1997, p. 24). Direction comes from those who 
stand apart from the crowd, which means to embody values that may not fit 
today’s fashion. Leaders who stand apart from others offer a different view 
of the future, a view that others might find appealing.

Transformational leaders must master “the skill of communicating 
clearly—being able to communicate in a way people can easily understand 
and accept” (Weiss, 1999, pp. 6–9). Unlike business culture, which is a 
learned skill, a company business philosophy must be modeled to those 
within the organization. Leaders who persuade individuals to attain 
greater productivity will always lead corporations that offer stakeholders 
greater value.

Leadership and teams revolve around the harnessing of the synergies 
of organizational commitment, communication, and technology. Leaders 
who master different forms of communication will have an edge in the 
virtual environment. Leaders who learn to generate greater commit-
ment to roles and companies will also flourish. Leaders who understand 
the importance of funneling trust to meet the needs of the program will 
be more successful (Figure 4.2). When a leader can combine time, belief, 
credibility, respect, and understanding, then the leader can really build 
trust in a manner that can influence the entire program.

Finally, the evolving technology must become part of the leadership of 
the workplace in order to achieve a successful virtual strategy.

In summary, leadership is about influencing others through credibil-
ity. In the end, leadership is a highly personal matter, and everyone must 
decide on his or her best method. Leadership requires a learning strategy 
and must engage people in confronting daily challenges, adjusting their 
values, changing perspectives, and learning new habits (Heifetz & Laurie, 
1998, p. 197). Regardless of what defines a leader, a great leader will be 
instantly recognized by others when he or she is in action. Leaders get 
things done, and programs are all about getting the possible done.
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MEGA-PROGRAM LEADERSHIP

Regardless of the program size or scope, success is always defined as ful-
fillment of program benefits in a certain period of time while remain-
ing under a certain budget. The theory of constraints explains that scope, 
schedule, and budget are three important aspects of any program or 
project, and if one of these elements changes then it will likely have an 
impact upon another aspect (Guide to the Project Management Book of 
Knowledge, PMI, 2013a). Many program managers believe that the impact 
is proportional to the change; however, understanding best practices may 
offer insight into reducing these impacts. In some cases, the fundamental 
ideas need to change in a program in order to achieve these best practices, 
while in other cases these best practices can be superimposed upon a pro-
gram in order to achieve greater success. The program manager is left to 
address program culture as each program culture is different. However, a 
resourceful program manager should try to apply different best practices 
in order to achieve greater mega-program success. The objective of the 
program manager should be to apply different best practices to mitigate 
issues pertaining to scope and schedule through the application of best 
practices of the virtual program management office (VPMO) and com-
plexity theory (CT).

Virtual Program Management Office (VPMO) 
Best Practices: Scope Management

For those unfamiliar with the definition of a VPMO, it is a management 
team that is not co-located and that is responsible for a program or project 
team (Gordon & Curlee, 2011, pp. 3–4). In a mega-program, the VPMO is 
tasked with having to manage a large and complex program with multiple 
component projects and likely with multiple strategic stakeholders. The 
complex nature of a mega-program increases the responsibility of the pro-
gram manager who will find that he or she must address all of the needs of 
stakeholders while having less time for internal people issues.

Program managers of mega-programs need to be masters of time man-
agement, and they must learn to effectively manage and maintain trust and 
positive communication in a VPMO. Since a virtual program manager does 
not have first-person daily contact with team members or stakeholders, it is 
important that other methods be used to maintain positive communication 
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and to continually build trust. Research has shown that the virtual environ-
ment is the hardest environment in which to build trust (Duarte & Snyder, 
2006; Gordon & Curlee, 2011; Tavcar, Zavbi, Verlinden, & Duhovnik, 2005), 
and a mega-program increases this challenge considerably. Furthermore, 
communication by phone and other online communication are not as 
robust as face-to-face communication (Duarte & Snyder, 2006) which often 
leads to a personal disconnect to the program. Additionally, the increased 
use of email does not always result in positive communications and trust 
(Curlee & Gordon, 2010). Without trust-reinforcing contact between the 
VPMO and program members and stakeholders, and robust communica-
tion, individuals can lose touch and people will often feel isolated from the 
mega-program. Thus, two VPMO best practices are building and maintain-
ing trust and positive effective organizational communication.

VPMO Building and Maintaining Trust Best Practice

Although it is not easy, it is important that a VPMO invest in creating and 
maintaining trust in a mega-program. Research has consistently supported 
that trust is an integral part of a successful virtual team (Anderson et al., 
1998; Curlee & Gordon, 2010; Duarte and Snyder, 2006; Lipnack & Stamps, 
1999; Tavcar, Zavbi, Verlinden, & Duhovnik, 2005). As trust is so important 
in a virtual organization, one important best practice that has emerged with 
regard to mega-programs is the establishment of a federation in order to 
unify all those involved with the mega-program. The federation concept is 
creating a participatory relationship for the program team and stakeholders.

This concept makes everyone involved with the program an account-
able element in the final deliverables. If everyone is directly invested in 
the program, then people are more apt to do their best for the success 
of the program. This would mean making people socially, fiscally, and 
culturally invested in the program. This participation should include all 
mega-program stakeholders, because if everyone is seen to have valu-
able input toward major decisions, people will become more invested. 
This does not mean that every employee has a voice, because that would 
become unwieldy in a mega-program; however, one should consider the 
U.S. federal government method where representatives are identified as 
the individuals to represent the needs of any particular constituency. This 
type of representative decision-making process can help manage scope in 
a manner that allows everyone into the process. It will not guarantee that 
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the agreed upon scope will make everyone happy, but it can help everyone 
understand what will be done and why.

It is common in mega-programs to create a federation brand. A brand 
might include slogans such as “5989 on time!” or mega-program logo-wear 
such as shirts, hats, or pins to better define and improve the cohesiveness of 
the federation or the simple creation of a program goal card. Creative slo-
gans are low-cost options because anyone can repeat a slogan and include 
it as a tagline for emails; the logo-wear option might represent large invest-
ments that might not allow for logo-wear to be possible for all programs. 
If the budget allows and if the program is appropriately funded, then a 
logo-wear option helps create the feeling of a federation. However, a low-
cost alternative to logo-wear would be to create a program goal card that 
can be distributed to everyone involved. The simple creation of a business 
card that includes an image of the final mega-program deliverable with the 
program name and the top goals and/or values of the program that is dis-
tributed to everyone involved can create the feeling of inclusion (Gordon & 
Curlee, 2011). What is important with this route is that the more personal-
ized the card, the more likely it is to create the feeling of inclusion.

Boudreau, Loch, Robey, and Straud (1998, ¶ 13) found that virtual orga-
nizations that leverage the notion of a federation are more successful than 
those that do not. The federation concept as defined by Boudreau et al. (1998) 
is virtual partnerships, joint ventures, consortia, and other alliances that are 
managed by a group that are designed to change with a program. A federa-
tion may include alliances with other outside organizations or stakeholders 
involved with the success of a program (Boudreau et al., 1998). The feder-
ation concept has been applied successfully to the B-1 Bomber program, 
which had over 2,000 corporations working together, most of these whose 
primary interaction was virtual. Other successful corporations that utilize a 
federation concept include Sun Microsystems, Nike, and Reebok (Boudreau 
et al., 1998). A federation can help build a community that is focused upon 
the success of a mega-program. A federation that works together will be able 
to work out scope details better than an organization that lacks a process 
that involves all participants with the scope of the mega-program.

VPMO Positive Effective Organizational 
Communication Best Practice

Since trust and communication are a major part of a successful virtual 
team (Dani, Burns, Backhouse, & Kochhar, 2006; Handy, 1995), the 
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leaders of a VPMO must establish, maintain, and evolve consistent val-
ues and boundaries in the organization and continually communicate 
those values to all stakeholders. One manner to communicate these values 
and boundaries is to advertise the successes and failures of the program. 
Honest success leads to more trust and communication as stakeholders 
have something positive to celebrate. A successful program will grow new 
fans when the milestone success of the program is seen by others. The 
VPMO must recognize that if program success is the panacea for trust, 
then program setbacks are its nemesis.

Program setbacks, if not properly managed, can undermine trust and 
communication faster than any other factor. When a program is faltering, 
people will try to distance themselves from the program (or organization) 
in order to avoid being associated with the failure. This becomes a challenge 
for the VPMO, and the best way to meet this challenge is to communicate 
the failure and explain the implemented solution. If the program is behind, 
the VPMO must communicate to everyone the strategy to get back on track. 
The VPMO must explain what scope will be changed or modified in order to 
meet the schedule and budget and realize the intended benefits. The VPMO 
must also explain how it will accelerate or decelerate components in order to 
meet the new challenges of the mega-program. This must be done through 
multiple communication means because the attitude of “failure is not an 
option” must permeate the mega-program in order to find solutions rather 
than be stopped by obstacles (Gordon & Curlee, 2011).

VPMO Summary

Virtual program managers involved in mega-programs are often too busy 
to focus on the fundamentals; however, Abraham Lincoln said it best 
when he stated, “A house divided against itself cannot stand.” The funda-
mentals make any program successful, and this is even more important 
for a mega-program. When program managers forget the basic building 
blocks of success, then success becomes more elusive. Social skills are just 
as important as strategic goal alignment and benefit realization. If people 
do not feel included and do not feel that they are being led correctly, there 
will be strife, confusion, or worse, conscious or unconscious sabotage. 
Achieving and maintaining trust and effective communication is the only 
way to achieve success. When people are involved and invested in a pro-
gram, then they are willing to work together to find solutions rather than 
to accept an impasse that slows or halts the program until it is resolved. 
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Having a rapid resolution process because people want the program to 
succeed will make people more flexible with regard to scope.

To sum up, if there is time to make status calls and write update reports, 
there is time to maintain a positive and trusting relationship with stake-
holders of the program. People agree that trust is earned and the VPMO 
must work toward earning the trust of others (MacPhail, 2007; Tavcar, 
Zavbi, Verlinden, & Duhovnik, 2005) so that when scope challenges 
arise people strive to find solutions. Communication and building trust 
must be part of the daily agenda rather than be addressed when there is a 
problem, because when addressed daily, it will never become a problem. 
Consider this new paradigm for a successful program: instead of using the 
yardsticks of scope, schedule, and budget, use the yardstick of did you feel 
glad or sad when the program came to an end? Gladness implies that one 
could not wait to get out of that program team, while sadness implies that 
one trusted the group and enjoyed the program (Gordon & Curlee, 2011). 
If people are sad when the program is coming to an end, then people have 
worked hard together toward success and acceptable compromises with 
scope have been made along the way while still preserving the essence of 
the program. Thus, trust and communication are imperative to the overall 
successful perception of the final deliverables of a program.

Complexity Theory Best Practices: Schedule Management

Complexity theory has its roots from Edward Lorenz, a meteorologist, 
who explained that to understand highly complex systems one must take 
into account all forces involved in the system, and no small element can 
be ignored because even the beating of the wings of a hummingbird could 
have an impact on the weather on the other side of the globe. Even mod-
ern techniques of weather prediction can only approximate the movement 
of significant weather. Since this could not be calculated, this was origi-
nally believed to be randomness, and many have attempted to discount 
these smaller forces as irrelevant due to their relatively small impact, but 
Lorenz found that the atmosphere never reached a state of equilibrium; it 
is always in a state of chaos.

Chaos theory has moved past the realms of math and science into social 
sciences and business. The butterfly effect can be applied and used effec-
tively for large-scale virtual programs (Samoilenko, 2008). From a pro-
gram management perspective, when a program is moving forward, it is 
best to put all the forces together to work in the same direction. Just as the 
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flapping wings of a butterfly in Japan can be a contributing force to the 
creation of a hurricane in Florida, even a small impact in a program can 
have a great effect when magnified over time and distance.

From these ideas about chaos, complexity theory has emerged as the 
management belief that total order does not allow for enough flexibility 
to address every possible human situation. People are inherently skepti-
cal of less order because it is believed that it leads to less control. A recent 
example of where complexity theory worked at a level never before tested 
was with the investigation of air traffic controllers after the 9/11 tragedy. 
Once it was known that an unknown terrorist group was hijacking planes 
to attack buildings in the United States, it became a national priority to 
have every plane in the airspace of the United States land at the closest air-
port. Since this kind of crisis had never existed, there was no procedure or 
process in place to allow this to happen. Researchers wanted to determine 
the best process or procedures to address this type of widespread domestic 
crisis were it to happen again. The researchers examined how each set of air 
traffic controllers managed the situation. In the end, the study concluded 
that the best way to handle such a crisis would be to allow each region to 
dynamically manage the situation. In other words, the creation of a single 
set of processes or procedures to handle such a situation would be a detri-
ment in achieving the goal of landing all the planes. Accepting that there 
was no one set of processes that could handle such a crisis showed that a 
linear solution is not always the best solution to what would be consid-
ered a linear problem. This was an awakening for program managers as 
it brought to the forefront the underlying assumption that there is always 
one right solution or procedure to a problem inherently flawed.

According to complexity theory, humans exist together in an open sys-
tem. What makes complexity theory different from a traditional open sys-
tem is that complexity theory accepts that there are parts of the system 
that cannot be explained and that a certain degree of randomness exists 
(Byrne, 1998). Traditional human thought is to break down the system 
into its smallest parts to explain the whole. This is seen in atomic theory 
that attempts to explain all matter in the universe as based upon the small-
est elements. Western thought seems content to understand the universe 
as discrete systems rather than a holistic interconnected system. This is 
clearly not always the case, because we cannot learn the inner workings of 
a colony of ants by studying a single worker ant.
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Complexity Leadership Best Practice

Programs are always about people although the key deliverables might 
be some final product or item that did not exist previously. Because peo-
ple behave in a complex non-linear fashion, complexity theory is ide-
ally suited to apply to program management. Although the Guide to the 
Project Management Book of Knowledge (PMI, 2013a) and the Program 
Standard (PMI, 2013b) prefer a linear approach to directing a program, a 
leader of a mega-program must understand that his or her leadership style 
will have an impact on the program. The program manager needs to have 
the self-confidence to understand what areas of the complexity or chaos 
need focus and which areas need to be allowed to be resolved by those on 
the team. The team needs clear direction but not always detailed instruc-
tions, as micromanagement is not a successful best practice.

Seasoned program managers realize that all parts of the programs can-
not be controlled, so a successful leader will need to be able to delegate in 
an effective and creative manner. Program managers realize that creativity 
occurs on the fringes of complexity or chaos, because sometimes it means 
giving more authority to individuals who might lack direct organizational 
authority. Linear thinkers can only consider evolutionary improvements 
where one process connects to another sequentially with the potential of 
incremental improvement, while complexity-based thinkers can create 
revolutions and introduce new systems with the potential for enormous 
improvements.

A single leader can motivate each individual in a program through direct 
and indirect actions. As explained in complexity theory, small actions and 
deeds can lead to large changes in a distant system, so a leader should take 
time for small changes to assist in creating a controlled hurricane that can 
achieve complex tasks. Too often people do not realize that even small 
contributions, such as compliments or recognition of a job well done, can 
build to create something greater for the mega-program. A leader who 
can motivate and offer small praises that matter can help move a program 
forward faster. The more that a program manager, particularly one that 
operates virtually, can harness this kind of organization, the more effec-
tive the program will become.

As a means to become a better Transformational leader, consider taking 
the self-assessment presented in Figure 5.1 for future improvement.
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FIGURE 5.1
Transformational leader self-assessment.
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Complexity Theory Showing Results Best Practice

Unfortunately, programs fail. Programs and projects, whether they are vir-
tual or traditional, large or small, become troubled for various reasons. One 
example of how complexity can be applied to a troubled program is when 
the program manager finds himself or herself in a situation where he or she 
must show results before the program has attained necessary milestones. An 
impatient client might form a negative impression due to the lack of results. 
An experienced program manager will agree that stakeholder impatience 
and haste can often create the necessity for non-sequential activities. A linear 
program manager might find himself or herself paralyzed by this need which 
may result in the program manager pushing back upon the customer. The 
program manager may offer excuses or explanations which do not help the 
program, but may represent reality. This may cause the customer to express 
concern about the program, even when there is no real cause for alarm.

At this time, complexity can assist by offering the program manager a 
more value-driven perspective than a milestone-driven (linear) perspec-
tive. Program managers can be pushed to resolve and handle issues out 
of the typical sequence in order to achieve certain milestones which are 
important at a higher level (Weaver, 2007). This kind of pressure can be 
exerted upon a program manager in order to achieve certain milestones 
faster in order to achieve quicker results. This means that the program 
team must explain how the completion of later tasks can mean time saved 
in the future. It could also mean that a new process or system is being 
implemented that will accelerate the speed of completion in the future. 
Innovative ideas can keep a program on track, and those kinds of innova-
tions might not appear on a static Gantt chart.

Complexity is the manifestation of empowering and delegating tasks to 
allow individuality to support the hive. A program manager must know that 
delegating groups of task can lead to synergistic creativity rather than empha-
sizing linear progress. This kind of thinking permeates human culture, and 
even television ads of insurance companies focus on bundling or combining 
different types of insurances for reduced rates while statistical risk analysis 
indicates that there is no correlation between different kinds of risks.

Complexity Theory Summary

Complexity is applicable in all areas of program management; however, 
applying these best practices in areas that are ambiguous can give a 
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program manager a new tool that can be used to address these kinds 
of situations. Given that change is not always totally clear, the pro-
gram manager would be better served to provide high-level goals and 
visions to better drive the leaders charged with organizational tasks. 
Rather than the program manager being personally involved with every 
change, the program manager should allow the organizational change 
team leaders to coalesce and come up with creative solutions to any 
given schedule challenge.

These best practices work best with the concept of a federation. As dis-
cussed before, a federation can assist with allowing everyone a voice in 
the program while still allowing for people to develop creative solutions. 
The program manager should ensure the schedule allows enough time and 
consequently enough flexibility for this important aspect of a program. 
Too many in leadership do not pay enough heed to the changing sched-
ule of a program. So, a program manager must take care to monitor the 
changing schedule, but the program manager should learn to keep a dis-
tance to avoid becoming embroiled in the minutiae of change.

PHOTOGRAPH 5.1
Just as knowledge has grown, the castle on the hill has grown.
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Just as birds about to roost at sunset appear to be a mass of chaos, the same 
can be seen initially of leadership and complexity. People should observe 
the openness and rhythm of the birds starting off as chaos and ending up 
in a new order.

LEADERSHIP AND COMPLEXITY

It may be said that leadership is simple while complexity is difficult; both 
are difficult, and leadership just adds to the complexity of a program 
(Figure 6.1). When discussing leadership there are as many definitions as 

PHOTOGRAPH 6.0
Chaos of birds.
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there are individuals in the room. Academics cannot agree among them-
selves, and certainly, practitioners bring as many different flavors. Those 
who have served in the military learn early in their training that people 
are led and things are managed. Others believe that management is a part 
of leadership. This book is not to debate who is right or wrong but to offer 
just another hint at the complexity of humans in trying to articulate how 
we lead and what is better in the world of programs.

Many leadership and management theories exist. Complexity leader-
ship theory is one of the emerging theories complementing program 
management. Complexity leadership theory studies the different aspects 
of leadership surrounding complex adaptive systems (CASs) (Uhl-Bien & 
Marion, 2009). Complex adaptive systems can be described in academic 
terms, but when it comes down to it, human beings fit nicely. Humans 
generally solve problems creatively, learn from situations/mistakes, and 
adapt (Lichtenstein, Uhl-Bien, Marion, Seers, Orton, & Schreiber, 2006; 
Uhl-Bien & Marion, 2009).

Waltuck (2012) studied three types of leadership within a complex envi-
ronment, reviewing the type of control and the success. The styles were 
dogmatic, innovative (allowing for creation), and anarchistic (virtually no 
leadership). Waltuck (2012) plotted social data on statistical control charts. 
Team members on complex programs with dogmatic leaders were the 
least creative. Humans do not react in a linear fashion (Curlee & Gordon, 
2010). To be creative in a complex, dynamic program, a change agent 
leader comfortable on the brink of chaos provides just enough guidance 

• Machiavellian 
• Transformational (may work well with complexity) 
• Authoritarian 

Traditional
Leadership
�eories 

• Adaptive 
• Delegate (willing to let others lead) 
• Cultural respect 

Program
Manager

Leadership Traits  

• Free fiow of information 
• Adapting/Growing/Learning 
• Reacting to uncertainty 
• Dynamics of individuals in an organization 
• New organizations (Waktuck, 2012; Uhl-Bien & Marion, 2009) 
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FIGURE 6.1
Leadership and the program manager.
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for the emergence of new ideas, adaptability, and growth (Waltuck, 2012). 
Being in chaos consistently showed that opinions and information were 
exchanged but no one would yield to compromise (Waltuck, 2012).

Program managers need to understand the art of influencing which is a 
soft skill of communication. An overarching leadership theme in the U.S. 
military is to be resourceful, to influence, to motivate, and to provide direc-
tion and purpose to ultimately accomplish the stated mission (Department 
of the Army, 2006). Not too long ago a leader’s power was somewhat lim-
ited by physical proximity. Leaders not physically present lacked the ability 
to exert command and control within organizations. While these organi-
zations do exist today, there is a transition to virtual leadership, which nor-
mally is an essential component to most programs. Uhl-Bien and Marion 
(2009) and Lichtenstein, Uhl-Bien, Marion, Seers, Orton, and Schreiber’s 
(2006) studies of Complexity leadership theory support the philosophy of 
driving leadership to the lowest level and allowing each person to own his 
or her leadership. In turn, this allows the formal leaders to “identify stra-
tegic opportunities, developing unique alliances, and bridging gaps across 
the organizational hierarchy” (Lichtenstein et al., 2006).

The program manager provides strategic guidance, develops alliances 
(internally and externally), and fills a gap across the organization for the 
program. The project managers, team leads, functional managers, con-
tract managers, purchasing managers, and others are the leaders within 
the program. Some have formal leadership while others will take advan-
tage of complex situations to take informal leadership. The program man-
ager needs to prepare each individual with the skills to take a leadership 
role and also the team to help the emergent leader. This is one of the main 
concepts of Complexity leadership theory (Lichtenstein et al., 2006).

Complexity leadership theory would advocate a structure similar to com-
mando groups or in a negative aspect, terrorist cells. Both the commando 
groups and the terrorist cells are small autonomous groups which enact 
great change without daily direct involvement with a leader (Marcinko 
& Weisman, 1997). Program managers should take note of the success of 
these teams. These micro-organizations’ leaders imbue the teams with a 
common culture that helps direct them toward a mutual goal. The teams 
come and go, but the culture and goals are imparted to the commandos or 
the terrorist cells with precision.

Complexity leadership theory is similar to the autonomy of a commando 
team. Program managers who can master injecting a micro-culture into 
the program become the ambassador of the culture. As the ambassador, 
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the program manager then allows the project teams and other compo-
nents to develop their own path toward program success (Curlee & 
Gordon, 2010; Marcinko & Weisman, 1997; Schein, 2004). Technology has 
increased the power of communication within the commando teams and 
with their leaders.

Program leadership and effectiveness have been limited by distance. 
Technology has helped to make the globe one large village. Leadership 
has failed to realize that there is still an issue with a common language. 
Companies may “edict” that English must be spoken; this inhibits indi-
viduals communicating in their native tongue which leads to miscommu-
nication. Program managers, as leaders, need to have plans in place to 
mitigate these situations until real-time, global translations are available 
to each individual.

Leaders, managers, and followers all require communication. Without 
effective communication, any one of these elements becomes ineffectual or 
may even cease to exist. Leaders need to be able to communicate effectively 
for the situation. Many times the power relationship is about the commu-
nication relationship. The program manager must understand that he/she 
is limited by the communication technology. Face-to-face communication 
is normally the best, unless there is a language barrier. Of course, this bar-
rier increases as technology is introduced as there are no visual clues by the 
speakers and no body language by the receiver which can account for up 
to 80% of the message. When there are communication barriers, and this 
will occur in a complex environment, the program manager must ensure 
that “barriers to communication are marginalized, and the redundancy of 
the communication is increased” (Curlee & Gordon, 2010, p. 111).

Technology is in transition and is changing and evolving programs, 
leadership, and program managers. Technology is increasingly simulating 
physical proximity. Once communication technology replicates physical 
proximity and those organizations and leaders that adapt to the new func-
tionality harness this new power, a new dynamic can be created between 
leaders (program managers) and followers (program teams). Chance does 
not play into this new dynamic. The program manager must understand 
complexity theory, communication, and implementation of programs. The 
program manager needs to integrate the three to have confidence in his or 
her ability as a leader (Curlee & Gordon, 2010). Chaos may only be embraced 
at this point by the program manager. At this point, the program manager 
sees complexity taking place but is not taking advantage of its power.
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Both in academia and in the practical world, individuals have come to 
realize that one type of leadership does not fit all occasions. This is cer-
tainly true for programs, especially the various parts of programs. Not 
all parts of programs are complex, and hence not all parts need adaptive 
or complexity theory types of leadership. Program managers may need 
to revert to directive leadership for those that are junior and need more 
hands-on leadership. For others, it may be a more mentorship-type lead-
ership. There will be day-to-day work on a program. Do not fall into the 
trap of over-leading on those activities. Let individuals learn leadership on 
activities that are relatively safe.

Transformational leadership is another leadership theory that needs to 
be explored within the realm of complexity and program management. 
In the past, it was thought that there was one way to lead or manage peo-
ple. Modern thought has radically changed. Transformational leadership 
is one of the modern theories that reflect society, culture, and business. 
Transformational leadership is a system whereby leaders and followers 
help each other reach higher levels of motivation. Bass and Riggio (2006) 
would further add an element of moral character. These characteristics of 
mentorship and learning align well with complexity.

A complexity sub-theory program managers should understand and 
embrace is the butterfly effect. The butterfly effect in a non-linear form is 
the understanding that all forces are connected (Curlee & Gordon, 2010). 
The program manager has the unique dilemma of meeting strategic ben-
efits which may delay project components but yet still having to moti-
vate these same project managers. Therefore, the program manager must 
communicate what is the best way to move the program forward. This 
involves rallying and emphasizing that all forces need to work in the same 
direction. This message is communicated to senior management as well 
as to functional management and the components. The program manager 
should think of the butterfly flapping its wings in Argentina and having a 
small effect. Over time and distance, this minute disturbance may cause 
a mighty hurricane in the Atlantic. The program manager’s small motiva-
tions may create a tornado or hurricane within an individual or team to 
overcome a complex task or achieve a complex task. How many times have 
we seen people give up because they feel their contribution is not good 
or large enough? Or we have seen those small contributions initially be 
ignored and in the end they were the impetus to the solution. The program 
manager needs to positively feed the chaos to enhance creative solutions.
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Change is inevitable in a program, and the program manager must con-
nect often with governance, component, and functional leads. Complexity 
theory is not just a leader waiting for the chaos to happen and then issu-
ing some orders; it is creating purpose and training individuals to take 
over the chaos and solidify its purpose (Curlee & Gordon, 2010). Without 
instilling confidence, a cadre of leaders within the team, and a defini-
tion of purpose, complexity will go unrecognized or if recognized will be 
ignored. Without the cadre of leaders and definition of purpose, the pro-
gram manager potentially misses the opportunity for creativity, increas-
ing revenue, decreasing costs, increasing morale, etc.

By their sheer size, many programs are virtual, where at least a part of 
the program is not co-located with the rest of the team. This may be a 
major subcontractor/vendor, one of the project components, a functional 
team, or the program or governance team. Virtual program leadership is 
different than traditional leadership. Good communications practices are 
a must in a virtual environment, as in most cases there is a lack of visual 
cues and there may be a language barrier.

There is anecdotal evidence to suggest that those program managers 
who incorporate a virtual communication plan within the work break-
down structure (WBS) and schedule have succeeded more often. These 
tasks address the extra needs for communication, the need to standardize 
technology, and the need to energize the team.

Virtual programs are about communication and leadership. For success, 
these two elements are necessary. The project teams, project managers, 
and program teams must be trained in virtual leadership, and ultimately 
the program manager must enforce it (Curlee & Gordon, 2010; Jarvenpaa 
& Leidner, 1999; Maznevski & Chudoba, 2000). Virtual leadership is 
based on communication and trust. The program manager adapts rules 
and regulations to increase the relationships and trust among the mem-
bers, and between leader and member. Culture is a driving force as well. 
The program manager is wise to respect the culture(s) as much as possible 
for the diverse areas that may be represented. When respected, most team 
members will be motivated to provide a positive contribution.

Studies (Jarvenpaa & Leidner, 1999; Maznevski & Chudoba, 2000; 
Saynisch, 2010) show trust is an essential component to a virtual team; 
without it the team is likely to fail. Program managers who have earned 
the program team’s trust normally succeed. The program manager’s lead-
ership style needs to establish a means to promote trust and collaboration 
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in an environment with no body clues and many cultures. The program 
manager must be adept at building trust in challenging circumstances.

Lack of visual cues makes conflict more likely. The program manager 
must emphasize to the component leaders the need for effective commu-
nication, especially in the realm of technology. The program manager 
should ensure the communication plan accounts for language barriers, 
a common language, technology, an acronym dictionary, the need to be 
clear in emails and why, and other issues about virtuality. This needs to 
be driven down to the components. A training session on communication 
and trust, self-paced and self-taught, should be encouraged. Remember, to 
date, technology is not a replacement for poor communication. Also, the 
latest communication technology is not necessarily the best for the pro-
gram. The program manager must understand the needs of the program, 
the geographic locations, and the capabilities of all participants. All must 
be included in the communication. If one component is left out, then the 
trust is broken. Leadership must be willing to support the virtual aspect 
of the program.

PROGRAM MANAGEMENT LEADERSHIP

Programs are larger organizations that involve many people in many 
locations. Few programs are limited to a single geographic area, and so a 
program leader must be comfortable working in the virtual environment. 
Given this, program managers should have some virtual experience in a 
leadership role in order to achieve long-term success. As a complex leader, 
a program manager must accept the fact that there can always be multiple 
solutions to any given problem. All of these solutions are not all equal, and 
so a program manager must be able to lead as well as to evaluate the differ-
ent alternatives in a fashion that makes the best sense for the organization. 
The leader cannot lose sight that a program must meet the goals of the 
organization while reducing costs.

To this end, a program manager must learn to lead while leveraging 
technology. Since programs will often be dispersed throughout the world 
along with operating in different time zones, the leader cannot hope to 
micro-manage a program as to be omnipresent, as it was possible in the 
past with co-located programs. Technology can empower a leader to bet-
ter monitor a greater number of people. Leaders must be willing to accept 
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their role as farmers of their programs, because leaders of dispersed groups 
are impacted by natural events and the market forces in much the same 
manner as farmers.

The new leaders of programs must understand that the success of the 
group is the success of the individual. As groups grow into more social 
tribes, leaders must understand that they must leverage technology in 
order to address the needs of the program. Leaders must become more 
versed in directing the movement of their organization by working 
together within the environment rather than trying to reshape the envi-
ronment. Thus, leaders must learn the importance of being in harmony 
with the environment rather than being in continual struggle against 
the elements.

Programs normally have large teams that involve many people in diverse 
locations. Few programs are limited to a single geographic area, and so a 
program manager must be comfortable working in the virtual environ-
ment. Given this, program managers should have some virtual experience 
in a leadership role in order to achieve long-term success. As a complex 
leader, a program manager must accept the fact that there can be multiple 
solutions to any given problem. All of these solutions are not equal, and so 
a program manager must be able to lead as well as to evaluate the different 
alternatives in a fashion that makes the best sense for the organization. 
The program leader cannot lose sight that a program must meet the stra-
tegic goals of the organization while realizing benefits.

A program manager needs to lead while leveraging technology. Since 
programs will often be dispersed throughout the world along with oper-
ating in different time zones, the leader cannot hope to micro-manage 
a program and be present for all on the program, as was possible in the 
past with co-located programs. Technology can empower a leader to bet-
ter monitor a greater number of people.

The new program manager understands that the success of the team lies 
in the success of the individual, and as the group grows into more social 
entities, the leader must understand how to leverage technology in order 
to address the needs of the program. Leaders must become more versed in 
directing the movement of the organization by working together within 
the environment rather than trying to reshape the environment. Program 
managers learn the importance of the harmony of the environment rather 
than continually struggling against the elements.

Program managers operating in the virtual environment constantly 
operate in complexity. Many social systems may be explained by complexity 
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without limiting the explanation to linear logic. Often leaders and team 
members demand an explanation for happenings within the program to 
duplicate it on future programs. Complexity provides for diverse solutions 
to a problem rather than the conventional single variable understanding. 
As organizations continue to become leaner, the program manager has to 
be flexible and adapt. The program manager cannot be omnipresent, as it 
was possible in the past. Technology has helped the leader, but the leader is 
no longer an engineer of people. The program manager should be a men-
tor to his or her team.

Teams within a program are similar to social tribes. The larger the pro-
gram or the more cultures represented, the more social tribes one may 
expect. The program manager needs to understand that social tribes can-
not be led in a traditional manner. The program manager needs to be 
adept in helping individuals understand the nuances of the organization’s 
environment and how it affects the program. This affects the complexity of 
the program. The more tribes or teams inherent within the program will 
drive the different types of culture which in turn increases complexity and 
more fringes of chaos.

These program managers need to understand that they are not leading 
just a collection of individuals; they are leading various teams toward a 
common purpose. A program can become much more than its compo-
nent parts if complexity is harnessed properly. Leaders must understand 
that teams are not just groups of people that happen to work together on 
the same program. A true team is a community of individuals that are 
driven toward success, and the leader constantly encourages and drives 
the team.

In order for the leader to start leading teams to their greatest poten-
tial, the leader first needs to “forget” what he/she knows about leader-
ship and consider that no one leader can cover all aspects of the program. 
Think about an aspect of human knowledge. All the knowledge could not 
be concentrated into a book or taught in one course. We as individuals, 
especially as leaders, need to embrace that we are constantly learning and 
accept that no program manager can ever hope to have all the answers to 
all the programs on which he/she participates. The best a leader should 
hope for is answers to some dilemmas, good recommendations for some 
situations, and offering brainstorming for others. Leaders need to paint a 
compelling image of the new future that makes people want to travel to 
the new destination.
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PHOTOGRAPH 6.1
Footprints in the sand: traveling from the known to the unknown.

In order to even consider utilizing complexity, one must inventory the 
team and take a hard look at the team dynamics. If the group is just about 
the program and they are only together for that purpose, then it is unlikely 
that complexity or any other team process will garner the type of produc-
tivity that program managers crave. The team must be motivated toward 
success. Team greatness is more than just spreadsheets, timelines, and 
milestones. Consider if the team operates as a family, as a neighborhood, 
or as a tribe. As a program manager, one must consider if the team is about 
working together and being a part of a greater whole.

This team camaraderie is often easy to spot as one can tell when individ-
uals are actively engaged and the people are passionate about the program. 
Team members must enjoy what they are doing. They must see the future 
of the program and want to be a part of it, regardless of the outcome.

Program managers who communicate and collaborate instead of forc-
ing agendas and issuing orders have been shown to be more successful. 



Complexity and Program Management • 71

The program manager must help the team reach a new level by collabo-
rating with the program team to achieve mutual success. Being part of a 
successful program is good for one’s career; however, individual success 
needs to be achieved as well. The symbiotic relationship is important and, 
at times difficult, since projects within the program may be delayed or 
terminated for the benefit of the program. The program manager needs to 
understand that individuals from the component project have individual 
fulfillment and individual pride as well. They want to be part of the greater 
effort, but when their objective has been undermined it is hard to keep 
focused. When situations of this sort occur, redirect the individuals to 
other parts of the program where feasible. These individuals have knowl-
edge of the program that is most likely useful on another project compo-
nent or within the program.

How does the program manager know how the team is performing? 
Metrics should be established. As noted previously, programs can be 
expected to be virtual. The metrics should demand high expectations 
to overcome the communications hurdles. High expectations and per-
formance metrics should also have the secondary effect of diminishing 
any negative conflict. Metrics should be tied to important milestones and 
should be tied to incentives and celebrations. The incentives and celebra-
tions do not have to be large. It might be recognition of the team in a 
newsletter, taking the team to lunch, enjoying a celebratory cake, award-
ing T-shirts for a larger milestone, etc. The incentives and celebrations will 
depend on the budget of the program and sometimes on laws and legis-
lations. Program managers should always try to determine a manner in 
which to recognize individuals and teams that are meeting or exceeding 
metrics. Without it, the program manager will be considered a taskmaster 
rather than a leader.

Stretch goals are the high expectations metrics for the team and indi-
viduals. Stretch goals are the goals that are exceptional. On a program, 
metrics may be dynamic depending on the complexity, the strategic goals, 
the interdependencies, and the external influences. The program manager 
may have to work with each component to develop metrics that are mean-
ingful and stable. On a program, it may not be advantageous to demand 
early completion for each project component. The program manager may 
delay a project in favor of another component to enhance the program’s 
benefit realization. The delayed project metric cannot be held against the 
project component team.
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A review of the Project Management Institute’s Program Standard (PMI, 
2013b) recognizes the importance of leadership of the program manager. 
Throughout the standard, almost exclusively when program manager was 
stated some form of the word leader was used within the sentence or at 
least within the paragraph. The Program Standard (PMI, 2013b) under-
stands the program manager must be able to demonstrate leadership up 
and down the chain of command.

Communicating to the program strategic stakeholder community 
demonstrates leadership in action. The program manager must have the 
expertise to understand the politics, dynamics, and interrelations of the 
stakeholders and the influence each of them has on the program. The art 
of communication and influence will help the program manager man-
age the stakeholders. Depending on how well the program manager has 
researched each stakeholder’s influences, needs and relationships may 
very well determine how successful he/she is with a successful negotiation 
with any one stakeholder. For example, the program manager has done 
some analysis and realizes that slowing down project A and accelerating 
project B will increase benefit realization for the program twofold. Both 
of the project sponsors sit on the governance board for the program. The 
stakeholder for project A needs to be in favor of slowing down his/her 
project for this suggestion to be successful. A tactic to achieve stakeholder 
A’s approval would be to speak to the stakeholder prior to the governance 
board’s meeting and demonstrate to the stakeholder the benefits to the 
program and the company. Following the meeting with the stakeholder, 
a meeting should be held with the program’s sponsor so there are no sur-
prises at the governance board meeting.
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PHOTOGRAPH 6.2
Finding the new destination.
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PHOTOGRAPH 7.0
Can you build a successful organization without having a sound foundation?
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CLASSROOM MATERIALS

Case Study #2—Building and Leading Successful Organizations

You have been hired as a new vice president in charge of the Drone Program 
for a growing midsized company that specializes in the manufacturing of 
military electronics. The company has a number of issues, but the own-
ers have decided to bring in a new person to take on the task of heading 
up a new program that is to design, build, service, and maintain the next 
generation of drone technology. This next generation of drones will have 
limited artificial intelligence capabilities to operate independently. This 
will allow the drone to operate without the need to remain in contact with 
the soldiers in the field so that these drones can avoid being disrupted 
by either battle damage or enemy infiltration. The owners now recognize 
that the competition is improving, and so they have brought you in to 
head up this high-profile program. Their hope is that you will be able to 
improve productivity in order to enact sweeping changes throughout the 
organization.

Company Details

The company is called Sterling Defense Systems, and it is a manufactur-
ing company of military-grade electronics and guidance systems. Sterling 
specializes in high-end, highly reliable, and cutting-edge-type items. The 
company has a 25-year tradition of producing reliable items. Sterling does 
some retail-type electronics business, but the primary business has been 
with military work both in the United States and internationally.

The company is based in Los Angeles, and there are also offices in 
Rotterdam and Rome. The Los Angeles office handles sales, distribution, 
as well as customer service. The Los Angeles facility houses manufactur-
ing, research and development, marketing, supply chain, distribution, and 
reverse logistics. All manufacturing is done in the United States, but many 
components are purchased overseas. The offices in Rotterdam and Rome 
are primarily for sales, but they also do some logistics for European parts.

This program will have three major project implementations: the design 
project, the build project, and the service and maintain project. The com-
pany has a number of different people available to head up each of these 
component projects, all of whom will report to you.
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Summary of Employees

Kate Coffee

Kate has been with the company for 16 years and has been the project head 
of several successful projects. She is well liked and well regarded in the 
organization. She is considered to be organized and driven. She does not 
work well with William White because she feels that he is too focused on 
the numbers rather than on the needs of the customer.

Dieter Dime

Dieter has eight years with the company and is considered by many to be 
a good engineer. He is known for finding low-cost solutions to difficult 
problems. Most people can work with him, and he can be a good mentor 
to younger engineers. He does not work well with Terry Zach.

Andy Green

Andy has been with the company for 30 years and is looking toward retire-
ment. Andy is looking for one more great project to end his career at Sterling. 
He is a good engineer and has been on many successful projects, most of 
them related to design. He is respected by most people in the company, and 
he is often consulted by others in the company due to his vast experience. He 
is a great leader and although some people do not agree with his style, they 
all respect him. He can be stuck in his ways at times and sometimes resists 
change. He does not work well with Dieter Dime, because he views Dieter 
as always looking for cheap solutions rather than ones that are built to last.

Sam Jackson

Sam has 10 years with the company and has been involved with several 
successful projects. He is considered a great cheerleader of successful pro-
grams and often can garner stakeholder support. He is not afraid to spend 
a lot of money marketing a program, and some view him as not fiscally 
minded. Sam is a good transformational leader and is well liked and can 
work with most people, but he prefers not to work with new employees 
as he finds them a drain as he has to spend a lot of time explaining basic 
company matters to them.

John James

John is new to the company and has little experience with projects. He is 
just out of college and was a part-time intern with the company during 
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college. John is eager and willing to learn. John is a nephew of Susan 
Johnson.

Susan Johnson

Susan has eight years with the company and has been a successful project 
manager for a few midsized projects. She has five years of experience as 
a project manager, and although she has done well, she is not well versed 
with international projects. She has a total of 10 years of experience with 
projects and programs (two years with a competitive company). She is 
great working with clients, and she has a very positive and enthusiastic 
leadership style. She works well with most people and has been trying to 
mentor her nephew, John James.

James Kowalski

James has been with the company for six years and has no other experi-
ence as he started here right after college. He is very technology minded 
and has a good mind for logistics. He has done well supporting programs 
but has expressed interest in leading a project. James is willing to work 
with anyone except Tim Topper.

Tom Lee

Tom has been with the company for four years and has an additional year 
of experience with another company. Most of Tom’s experience has been in 
production, and he has assisted with several successful programs. He is con-
sidered enthusiastic and organized and most people enjoy working with him. 
He is very gregarious and tends to socialize well with others. All of his clients 
have always had positive reviews about his project performance. Tom can 
work with anyone but prefers to work with Todd McNulty or Rich Ready.

Ralph Marigold

Ralph has eight years of project management experience and has been 
with the company for 10 years. Ralph is good at motivating people and 
knows how to get people to work hard toward deadlines. Ralph has a good 
reputation with the company and is seen as a person who will help with 
any project that needs help. He tends to be moody, which puts some peo-
ple off, but he has solid skills and has had a few projects that were so suc-
cessful that people still talk about them. Ralph is a laid-back leader who 
does a good job delegating. Ralph likes to work with William White as he 
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feels that William always watches the numbers and helps make the project 
very successful.

Todd McNulty

Todd has 15 years of experience with programs and has led many success-
ful projects. His last project was cancelled after budget overruns in the 
engineering phase, but most people felt that he did a good job. Todd can 
be very demanding, and he tends to make people work hard at all times. 
Most people find his leadership style to be straightforward. He likes work-
ing with Dieter Dime.

Pat Nathanson

Pat has two years of experience with projects; however, his last project was 
cancelled. Everyone said that he did a good job with that last project, and 
they felt that Pat was part of the reason that the project was not cancelled 
sooner because the client felt that Pat did all the right things to keep the 
project on track. Pat is a relatively untested leader, but most believe that he 
will do great things in the future.

Tim Topper

Tim has seven years of project management experience, five of those with 
the company. Tim is seen by many as unlucky because most of Tim’s proj-
ects have been cancelled before they are completed. Due to this, some call 
him the cancel man and do not like to work on projects with him. Tim is 
good with timelines and organization and has been known to do a fair job 
with numbers. He is a very motivated individual and is always looking to 
push his team to do more. Tim found working with Pat Nathanson a good 
fit, because they have very similar leadership styles.

Rich Ready

Rich has 12 years of experience and has been with the company for 10 of 
those years. He is considered to be a detailed and driven individual who 
is very safety conscious. He works well within a team environment and 
always keeps safety in mind. He is very social and can help move projects 
along safely. He has headed up a few successful projects but does not mind 
working with others who have more experience. Rich prefers not to work 
with Tim Topper, due to some personality clashes during some heated 
project meetings in the past.
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George Samson

George is right out of college and people have high expectations of him. 
He joined the company just a few months ago and was recommended to 
work at the company by Terry Zach. He graduated at the top of his class, 
and people think that he will move quickly in the company. People already 
find him to be very organized and bright, and he tends to pick up technol-
ogy very quickly. He is interested in doing more in engineering as that was 
his field of study in school.

Shannon Smart

Shannon has four years of project management experience and is good with 
creative finance. She is very focused on the financial health of a project but 
can find new ways to squeeze out good value for clients. She is a tough nego-
tiator, and people find her very good with following up and with meeting 
deadlines. She prefers not to work with Kate Coffee, as she felt that Kate did 
not reward her as much as she deserved in the last successful project.

Kathie Smith

Kathie is a new employee to the company, but she has 10 years of pro-
gram management experience. She is considered strong willed and deter-
mined, and although people feel that she will contribute in the future, she 
is untested with others in the company. She is a great transformational 
leader and in the past has been known to turn around failing projects. She 
is a good manager of people, and she is very keen to begin her first chal-
lenge with the company.

Michelle Thomson

Michelle has been with the company for a year and is seen as very enthu-
siastic and very interested to work on any project. She is seen to be a real 
go-getter and is very social and good with people. She has made some mis-
takes on some important documents in the past, so many do not see her as 
good with those types of details. She is eager and people find that she has 
a creative mind and can often find creative solutions to difficult problems.

William White

William has 10 years with the company and is very financially driven. He 
is good with numbers and is seen as an asset by many due to his ability to 
handle accounting problems. He is a professional and organized project 
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manager but tends to be more of a financially driven leader. He can be 
socially shy at times and does not always do well with very social clients.

Terry Zach

Terry has 20 years with the company with all of those years heading up 
projects and programs. Most of his projects have been successful. For the 
few that were cancelled or not successful, he still managed to earn the 
respect of others in the company and of the clients. He is feared by some 
because he is very politically minded and will act in his own best interest 
at times. He has been known to blame others at times, which makes him 
an average leader. He has a good mind for numbers and also keeps a strong 
watch with regard to the financial health of a project.

Assignment

 1. Given the three projects that are needed in this program, identify the 
project manager and an alternate for each project.

 2. Justify your decision and explain your rationale for each appointment.
 3. Identify at least two others who should be part of each team.
 4. Justify your decision and explain your rationale for each team.

SECTION QUIZ

This section is separated into three parts. Section 1 has multiple choice 
questions, Section 2 has true/false questions, and Section 3 provides 
answers to the questions in Sections 1 and 2.

Section 1

Multiple Choice

 1. What are the four eras of leadership?
 a. Early, Industrial, Modern, Advanced
 b. Early, Late, Industrial, Modern
 c. Early, Industrial, Modern, Post-Modern
 d. Transformational, Early, Late, Trait
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 2. What four leadership theories have dominated throughout time?
 a. Great Man, Trait, Type A, Contingency
 b. Great Man, Trait, Contingency, Transformational
 c. Trait, Contingency, Transformational, Stewardship
 d. None of the above

 3. Which leadership theory works best with complexity?
 a. Trait
 b. Contingency
 c. Linear
 d. Transformational

 4. What best practice can assist in everyone having a voice within a 
program?

 a. Non-linear thinking
 b. Federation
 c. Contingency
 d. None of the above

Section 2

True/False

 1. A single leader has the potential to motivate everyone in a program.
 a. True
 b. False

 2. Program managers should not use a schedule because it is too linear.
 a. True
 b. False

 3. A good program manager will be in control of all aspects of a pro-
gram at all times.

 a. True
 b. False
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Section 3

Answer Key

Section 1

 1. C
 2. B
 3. D
 4. B

Section 2

 1. True
 2. False
 3. False

DISCUSSION QUESTIONS

Short Discussion Questions

What is leadership theory based upon?
What type of leadership works well with complexity theory?
Explain the different eras of leadership.
Explain which era of leadership is most beneficial to you.
Explain which era of leadership your organization operates from.
Give an example and explain a successful leader for a program or project.
Give an example and explain an unsuccessful leader of a program or project.
Explain how technology can assist leaders with program management.
Give some examples of complexity theory being applied by leaders 

within a program.

Long Discussion Questions

Define and discuss the evolution of leadership theory. Give examples 
of each and indicate the significant impacts of the history of both. 
Explain how and why modern leadership theory is important in pro-
gram management.

Give an example of a successful program that was able to leverage 
transformational leadership. Explain the importance of the human 
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factors in the deployment of transformational leadership within an 
organization. Support your position.

Research complexity theory and transformation leadership and offer 
recommendations on how both could have been deployed success-
fully in a previous program. Defend your answer and use support 
to show how this approach would have been more successful than 
another methodology.

Define program management. Offer a potentially successful linear 
method to lead a program, and then offer a potentially successful 
non-linear method to lead a program. Compare and contrast the two 
positions and offer your recommendations on both.

SUMMARY

Seasoned program managers realize that a complex program has so many 
parts that it is impossible for even the most detailed micro-manager to 
control it (Jaafari, 2003). As projects have become larger and more diverse, 
programs have evolved to being even more diverse and complicated. A 
single manager does not have the time in a day to manage every aspect and 
element of a program. This has forced individuals to realize that there are 
limits to control; however, they must then deploy new methods to orga-
nize the program. The program manager must become more creative in 
monitoring the fringes of complexity or chaos.

Some program managers who have coped with edge of chaos situations 
have often leveraged conventional linear thinking with practices such as 
delegation, empowerment, and stewardship. The difference is that these 
named management theories are about taking action or controlling sin-
gular actions or tasks. Employees can be delegated authority to handle 
tasks, employees can be empowered to make certain decisions, and a 
leader might position himself or herself as a steward of the organization; 
however, all of this falls short of complexity. These theories and manage-
ment ideas are important and effective; however, the difference between 
complexity and these others is the role of the manager. In all of these prior 
theories, the leader was always the final authority in the paradigm. The 
program manager was the only authority, and the program manager set 
the rules and his or her rules were the law (Bass, 1990).
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A linear program manager is one who followed the example of the leader 
of an artillery team. In a linear organization, artillery fire was handled by 
a team of individuals who were focused on loading and firing the artillery. 
The artillery team was directed by a single individual who would monitor 
and gauge the effectiveness and accuracy of the projectile. The forward 
observer would then direct the team in order to modify the direction of 
the fire. The forward observer’s decision was then executed by the artillery 
team (U.S. Army & Marine Corps, 2007). This is the template for a classic 
linear program. In this case, the program manager assumes the role of 
the forward observer, and the rest of the project team was responsible for 
loading, firing, and aiming the artillery.

Military equipment has advanced to the point where targets are identi-
fied and smart missiles fire upon a target. There is no longer leader inter-
action to direct this kind of fire. This fire-and-forget technology is akin to 
complexity theory. Targets are identified by technology regarding which 
are friend or foe, and then the individual, assisted by technology, fires 
upon the largest threats or targets where they are most likely to eliminate. 
Program managers must learn to turn loose their teams upon problems/
tasks/duties and then allow them to solve them and move on (U.S. Army & 
Marine Corps, 2007). The overriding assumption is that individual proj-
ects within the program are completed and not left incomplete. Leaders 
need not follow up with others on the team to know if assigned tasks are 
done. Assigned tasks are completed on time, and the team moves on to the 
next task. This is the new paradigm that embraces complexity.

What disturbs most people is that this kind of thinking makes a 
team appear to be in total chaos. Since individuals are expected to do 
their best work for the program, some work teams may experience a 
catastrophic failure of some sort; however, they are allowed to resolve 
it on their own. Making the team handle its own failures will force 
the team to accomplish this task quickly and efficiently (Hass, 2009). 
This appears to go contrary to standards suggesting a linear solution 
or program managers who want to be consulted with problems to offer 
their expert input. The weakness with that is that problems cannot 
be addressed as quickly as they arise, because people feel the need to 
explain the options. This gives the appearance that a program is totally 
out of control, because teams are not alerting the program manager 
of potential issues. Furthermore, when there is no formal reporting 
structure to ensure that all matters are handled, people feel that they 
are being excluded; however, one must foster an environment where 
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professionals are addressing problems and moving on to the next task 
without intervention (Hass, 2009).

To be successful with complexity, the program manager must completely 
understand the theory and implementation within the scope of program 
management. The program manager must also make sure that he or she 
has the right people in the right spots, because having a linear thinker who 
is always waiting for direction will be problematic on many levels. The 
program manager must understand the integration of the processes and 
must have confidence in his or her ability as a leader as well as confidence 
in the people to always do the right thing (Hass, 2009). Once the right peo-
ple are in place, then the program manager is ready to embrace the ability 
to allow chaos on the project. If the program manager is not willing to let 
go to this level, then it is not recommended to move toward complexity.

PHOTOGRAPH 7.1
Will you build a good team or will you walk alone?
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Communication and 
Program Management

INTRODUCTION TO COMMUNICATION

Organizational communication is complex and important to the vir-
tual organization. No organization is fully co-located with all of its 

PHOTOGRAPH 8.0
A foggy beach at sunrise is like communication in program management. A program 
manager can try his or her best to communicate, but there is always a fog of distractions 
that get in the way of good communication.
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stakeholders, customers, suppliers, and employees. Organizations are no 
longer housed in a single building or area, and technology is making it less 
likely that this will ever be the case again. Although many organizations 
strive for greater face-to-face communication, there are other technology-
based communication methods that perform the same function as these 
face-to-face meetings. The continuous monitoring of team members that 
organizations of the past felt was essential is no longer seen as an orga-
nizational priority. Individuals involved with a program are expected to 
perform their tasks with others in mind so that the program can achieve 
the stated objectives.

Technology cannot replace poor communication; in fact, effective 
communication is one of the most critical elements of a virtual team. 
Communication is moving away from the point-to-point, face-to-face 
communication of the past. Face-to-face communication is being replaced 
by different methods of communication. Telephones and electronic mail 
have replaced face-to-face communication with regard to passing along 
stories that support organizational lore. These methods of communication 
are informal and more readily simulate an oral mode of communication.

The contemporary organization must learn to communicate better so 
that messages are received and comprehended. The communication distri-
bution system has emerged as an important force in effective internal and 
external organizational communications. This is particularly important 
in virtual organizations because one needs to be sure that people involved 
in a program not only receive the necessary information but understand 
the current and future intent of the program.

Communication Summary

The virtual environment continues to evolve, and because of this evolu-
tion, there is great speculation about the future direction of virtual orga-
nizations. The new organizations that can adapt to change will become 
even more important, and this is essential for program management. 
Programs are not static units that will remain the same throughout 
the life of the program. Programs must have built-in adaptability, and 
they must be designed with the future in mind. Program managers who 
understand that technology will be changing rapidly and have a plan to 
be able to upgrade incrementally will do far better than those program 
managers who design programs for a set, fixed purpose without an eye 
toward the future.
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Virtual Organization

A virtual organization is a group of individuals who work across space, 
time, and organizational boundaries. This group is brought together to 
perform interdependent tasks, while occupying geographically different 
locations which are united by communications technology and a common 
purpose. Or, more succinctly, a virtual team is a boundaryless networked 
organization assembled to perform a task where the team is coordinated 
through trust and shared communications. The virtual environment com-
bines elements of virtual teams and virtual organizations; hence, the vir-
tual environment is the boundaryless, networked work setting that binds 
geographically distributed individuals by communications technology.

Economic pressures and the desire to hire the best talent drive com-
panies to use virtual organizations. The need for flexibility within the 

PHOTOGRAPH 8.1
A virtual organization is like a spiral staircase into the sky.
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organization also drives the need for virtual teams and virtual organiza-
tions. It is feasible that in our lifetime, virtual organizations may become 
more commonplace than brick-and-mortar organizations. In the future, 
organizations may have to justify the need to bind their organizations 
and teams to one location when it might be expected to deliver the same 
function, with fewer resources, at a lower overhead, and with higher 
morale from a virtual organization.

Organizations should expect to have virtuality be a part of the business 
landscape. Virtuality needs to be embraced. Leaders need to start thinking 
in this manner and applying technology to solve the problems of virtual 
teams. The technology cannot just be adapted from traditional brick-and-
mortar and made to work in the virtual environment. The social environ-
ment is constantly moving—one only has to look at a Facebook® account. 
Teenagers have taken social media to another level of communication. 
Teenagers and young adults can conduct an entire day of business with-
out ever verbally communicating. They effectively use instant messenger, 
email, texts, tweets, and other social media. Personal and business lives, 
if not careful, can blend into one. Leaders of virtual organizations need 
to harness social media to creatively capture the chaos of business in the 
virtual environment.

Today, a virtual organization could be described as more than 50% of 
the team members not resident in the same physical location but not nec-
essarily dispersed over different time zones. The team depends on technol-
ogy to communicate, rarely or never meets face to face, and team members 
make decisions among themselves (Kelley, 2001; Maznevski & Chudoba, 
2000; Townsend & DeMarie, 1998). The team members rely on technol-
ogy to communicate with each other, the customer, the leader, and other 
external parties to accomplish the organization’s objectives (Reinsch, 
1999). Virtual teams or organizations may also be known as telecommut-
ing, distributed, disbursed, among others.

Before continuing the discussion of virtual organizations of today, let’s 
discuss the history of virtual organizations. Virtual organizations were 
seen with Moses in the Bible, the Romans, and the British Empire. In 
the Bible, Jethro chided Moses for not delegating daily tasks to able men 
(Exodus 18:17–23, King James Version). Moses does as his father-in-law 
advises and chooses responsible men and makes them leaders throughout 
Israel (Exodus 18:25, King James Version). This is management by excep-
tion (Shafritz & Ott, 1996), and this continues through history. Caesar 
used it throughout Rome and it was used through the British Empire. 
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Communication extended virtually through the placement of rulers in 
outlying lands and their human messengers.

Virtual organizations are different today since there is use of technology 
and communication is almost instantaneous. Other differences are that 
leaders are worried about organizational budgets, diminishing risk, and 
meeting timetables. These differences from a project management disci-
pline drive the organization to portfolios, programs, and projects.

Programs are risk laden by their nature, and by adding the virtual 
aspect they become even more risky. Risk in ancient times was not a con-
sideration. Resources were plentiful; schedule and costs were not an issue. 
Program sponsors were dictators or tyrants which allowed them to take 
control. Today’s Western business world’s law and culture would prevent 
one person from taking absolute control (Gordon & Curlee, 2011).

There are seven virtual teams identified by Duarte and Snyder (2006). 
The networked and project teams identified by Duarte and Snyder (2006) 
are similar. The other five virtual teams do not have the commonalities 
to a program. The network and project (which can be extrapolated to the 
component projects) teams cross geographic and organizational boundar-
ies and time, and both have a common purpose. The component projects 
maintain cohesiveness for a set period of time and perform tasks for the 
program. The networked team has a less defined life span (the program), 
and tasks may be more predictable and routine (the management of the 
program) (Gordon & Curlee, 2011).

The program manager deals with networked and project teams on a con-
tinual basis. The astute program manager enhances the communication 
between the component project teams and the program team (network 
team). This enhanced communication process helps the overall success of 
the program and creates an understanding for the project team when the 
program does odd things to the component project. The odd things may 
accelerate the project or slow or even stop the project. The program leaders 
need to communicate the “why.” Networked teams and project teams have 
individuals come and go and both are working toward a goal. Each needs 
to understand why each other’s goals may be in conflict.

Virtual organizations must be ready to work on the edge of chaos 
as complexity is more inherent in them than with traditional teams. 
Managing technology, geographical boundaries, time zones, and organi-
zational boundaries are some of the difficulties facing the disbursed team. 
Duarte and Snyder’s studies (2006) also found that collaboration of virtual 
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teams is difficult due to differing working environments, culture clash, 
incompatible technologies, and incompatible goals.

Companies of all sizes with programs that have a virtual aspect should 
review their policies and procedures. A virtual program is not a traditional 
brick-and-mortar program just with some resources in a disbursed mode. 
Studies indicate that technology is only one factor to make a virtual orga-
nization or team successful. Duarte and Snyder succinctly encompassed 
the other factors in six areas: human resource policies, training and on-
the-job education and development, standard organizational and team 
processes, organizational culture, leadership support of virtual teams, and 
team leader and team member competencies (2006, pp. 12–13).

Reinsch’s (1999) studies of virtual organizations indicated that a strong 
and stable relationship with a supervisor greatly increased the success of 
the environment. Within a virtual program environment, this stability is 
not the norm. Most programs consist of a team of individuals who may or 
may not know each other, and who are assigned to a program in a matrix 
management relationship.

Roberts, Kossek, and Ozeki (1998) found that executives dealing with 
virtual organizations had three common issues: ensuring the correct 
skills were in the correct region/area when needed (¶ 13), disseminat-
ing innovative and “state of the art knowledge and practices” (¶ 14), and 
identifying the talent throughout the organization (¶ 15). English was the 
business language for all the companies within the study. However, this 
hindered the virtual organization because of the different English gram-
mar, English not being a native language, and the nuances of the various 
English versions.

Boudreau, Loch, Robey, and Straud (1998) found that virtual organiza-
tions that leverage the notion of a federation are more successful than those 
that do not (¶ 13). The federation concept as defined by Boudreau et al. 
(1998) is virtual partnerships, joint ventures, consortia, and other alliances 
that are managed by a group are designed to change with a program. A 
federation may include alliances with other outside organizations or stake-
holders involved with the success of a program (Boudreau et al., 1998). 
The federation concept has been applied successfully to the B-1 Bomber 
program, which had over 2,000 corporations working together, most of 
which had primary interaction that was virtual. Other successful corpora-
tions that utilize a federation concept include Sun Microsystems, Nike, and 
Reebok (Boudreau et al., 1998). A federation can help build an organiza-
tion that is focused upon the success of a program. A federation that works 
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together will be able to work out scope details better than an organization 
that lacks a process that involves everyone within the scope of a program.

The seamless integration of the technology within the organization and 
among the federation members (Boudreau et al., 1998) allows the program 
to have the support of a worldwide virtual organization, and the client 
does not realize that the product is a result of several companies or orga-
nizations. A well-run virtual organization should be able to function with 
very little regard to geographical distance and time barriers. According to 
Boudreau et al. (1998), a well-run federated virtual environment must be 
technologically seamless, responsive to local needs, and have the central-
ization necessary for efficiency.

Technology may be the downfall for a virtual organization. When con-
ducting a technology gap analysis for the infrastructure, the projects, pro-
grams, accounting, and other systems, leadership may fall into the trap 
that the latest and greatest may be the best for the company. This may 
not be the case. A thorough analysis of the company’s industry, where the 
company does business (such as in developing countries), what type of 
laws and legislation have to be embedded in the systems (such as Sarbanes-
Oxley or host country laws), and how the technologies have to integrate 
with other companies or partners on projects or programs or for procure-
ments or with clients, needs to be thoroughly assessed.

When dealing with developing countries, those making decisions must 
understand that the infrastructure may not be stable. The Internet may not 
be able to handle streaming video. There may not be steady voice availabil-
ity. Even dealing with various companies within one country may present 
an issue with a mundane thing such as email. Consider Lotus Notes and 
MS Outlook. The two are not compatible in many areas and even email 
messages can be lost. This technology has caused many an issue for many 
organizations working with each other because the incompatibility was 
not addressed.

Organizations today are normally hybrid. Parts of the organization are 
virtual and parts are traditional brick and mortar. Within the same day 
a person could be a virtual employee and a brick-and-mortar employee. 
The leaders of the organization need to have policies in place to help the 
employee not be hindered from transitioning from one role to the other. 
For example, consider local travel between sites, is it reimbursable? How 
about parking if the employee had to travel? How about the law? How 
does the Racketeer Influenced and Corrupt Organizations Act (RICO) 
or the Federal Corruptions Practices Act (FCPA) affect the employee? If 
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employees need to know about a certain law, how do they find out about it 
if they are not at the traditional brick-and-mortar location? Is there train-
ing? Is it implemented in the processes/methodology/procedures? These 
are areas where a human resources specialist or a general counsel can help 
with training or guidance.

Virtual organizations are difficult for some individuals to adjust to as it 
can be a lonely transition. Training must be provided by the organization 
to help the individual cope, and tips should be provided on how to adjust. 
Not everyone may be ready to work without the daily interaction of his or 
her colleagues just an office or cubicle away. The shift to telecommuting and 
having to reach out via IM, social media, email, or phone may be lonely for 
some. These individuals may need to think hard before switching to the 
virtual environment. The organization may have the technology to pro-
vide face-to-face meetings which may appease the loneliness. Supervisors 
may need to reach out more often to those in transition. Leadership needs 
to assess the loneliness of its workforce and also understand that there is a 
learning curve to moving to the virtual environment.

In summary, virtual organizations are the new business landscape and 
will continue to grow. Those leaders able to harness social media into the 
virtual landscape will exponentially make their businesses grow as they 
are able to harness the edge of chaos. These visionaries understand that 
technology and using it in new ways will capture niches of their markets 
that others had never envisioned. Technology and virtual organizations 
are changing at such a rapid speed that academics and practitioners are 
finding themselves constantly behind in trying to give sage advice. The 
best advice is to brainstorm when complexity provides the edges of chaos.

Why Companies Are Going Virtual

Organizations must become chameleons in order to survive in business 
today. This creative metaphor offers a view of the proper relationship of a 
future organization. The organization of the future must morph into an 
adaptable organism. Its color, shape, size, and appearance will change as 
its environment and the demands placed on the organization evolve. This 
distinctive metaphor describes the elements of virtual organizations. The 
organization is flexible and adapts to the environment rather than making 
the environment adapt to the organization.

Another metaphor for the virtual organization is that of corporate con-
dominiums. Implying that the companies of the future are condominiums 
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is an excellent example of using a metaphor to describe this new model 
of business. Virtual organizations are more than just temporary brain 
trusts, they are organizations of greater ownership than those that just 
exist to work in an organization. Real ownership implies a sharing of the 
wealth and a sharing of the information of the organization. The sharing 
of knowledge can happen in a virtual organization where every person 
can feel that he or she is a valuable member of the whole. Virtual organi-
zations are going to be very different from the organizations of the past.

Building Trust in the Virtual Organization

For a virtual organization to be successful, trust must be part of the foun-
dation of the organization. Trust demands boundaries and learning. Trust 
requires bonding and leaders who have a certain touch to management. 
Trust includes such factors as competence, integrity, and a concern for 
others (stakeholders). These elements of trust are necessary to make an 
organization successful. Trust must be visible at all levels of an organiza-
tion in order to achieve greatness. No virtual organization can be success-
ful, let alone effective, without the individuals involved having a high level 
of trust at all levels.

There are many elements that go into trust (see Figure 8.1). One should 
consider all the elements mentioned in the puzzle so that they can be inte-
grated into a program.

The program manager’s leadership style benefits by promoting trust and 
collaboration in a faceless environment. Creative manners and commu-
nication help the program manager establish trust. The effective program 
manager establishes trust between himself or herself and each team mem-
ber individually. A program manager must also promote trust within the 
group. Devoting time to building relationships with each team member is 
a must for the program manager. The program manager must learn how 
to interact with each team member and to keep track of their individual 
progress. A program manager must be interested not only in the pro-
gram, but in the person. This will make a difference when building trust. 
Individuals trust those who know them.

Trust does not end with the individual; the program manager must build 
trust as part of a group. Group members must learn to trust each other 
and to trust the judgment of the group. Trust is created when individuals 
respect one another. Trust must be visible at all levels of an organization in 
order to achieve greatness. No virtual organization can be successful, let 
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FIGURE 8.1
Trust puzzle.



Communication and Program Management • 97

alone effective, without the individuals involved having a high level of trust 
between one another: A program manager should avoid solely using strat-
egies that create trust for a group. This is a common error made by leaders 
of virtual organizations. For example, a team meeting will not build trust 
when people report only on their progress. A staff meeting does nothing 
to build trust if trust is not on the agenda. If a program manager wants to 
use this time to build trust, then put trust at the top of the agenda and stick 
to it. Talk to the team about trust and have team members talk to each 
other about what trust means to them. Communicate about how effective 
trust is (or is not) being built in the program. The results might surprise 
you once you have a group talking about trust. A program manager must 
remember that building trust is not an either-or proposition. Trust must 
be built individually, and it must be built as a group. Studies have clearly 
shown that without trust, a virtual team is more likely to fail.

One study found that executives in eight major U.S. corporations agreed 
that it was difficult to establish trust in a multi-cultural environment. 
This lack of trust led to the companies establishing duplicate processes 
and procedures and different systems, which results in many interna-
tional companies instead of one cohesive enterprise. If supervisors do not 
already trust and respect virtual employees, then they need to build trust 
and respect for virtual employees. Many managers need visual clues and 
interrelationships to be comfortable. A virtual program manager needs to 
learn how to move past this managerial limitation and how to rely upon 
other cues for security.

Trust and Communication

Organizational communication is complex and important to the virtual 
team. Organizations are no longer visible, tangible places where manag-
ers can wander around to learn about what is happening. Management by 
walking around is no longer a viable option in the virtual world. Virtual 
workers need to learn to better communicate because there is less contact 
time for individuals. As technology improves and becomes less expensive 
to implement, virtual organizations will become the norm. People are not 
connected only by phone, fax, and email. The continuous monitoring of 
team members that organizations of the past felt was essential will no lon-
ger be necessary. Work will be done in a manner where no one can see it 
happen. Individuals in organizations of the future will learn to make a few 
bold strokes and then pass the brush along to someone else who will then 
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add his or her own perspective to the growing work of art. To meet this 
new way of conducting business, a program manager will need to increase 
the level of communication.

There are three views to communication. In the end, all of these styles of 
communication can be effective. A program manager has to decide which 
one(s) they will use consistently and then use them. Communication 
builds trust when there is predictability. First, one can approach com-
munication as evolving from the face-to-face communication necessary 
in hierarchical structures to a vehicle to convey culture through stories. 
Some managers feel that if they can tell a story that parallels the current 
situation with a positive outcome, they can help individuals deal with the 
current situation. In the past, managers would build this trust through 
face-to-face communication; however, that option is no longer possible.

Second, those who enhance communication and trust building can be 
seen as gatekeepers, individuals who control the flow of communication to 
others. This view addresses the virtual relationship of individuals as medi-
ators in a dynamic communication system—a relationship of cause and 
effect. Gatekeepers in the virtual environment can either restrict informa-
tion or mediate communication. Either form can be altruistic; however, 
these gatekeepers can be far more insidious as they can be skilled politi-
cians who control knowledge to maintain their expert status. Although 
a manager might feel more in control when he or she uses this method, 
this form of restricted communication will always be seen by others as 
negative. When information becomes a medium of exchange, it can create 
some relationships that are not founded in trust. The program manager 
must use this kind of communication carefully.

Third, in contrast to these views about gatekeepers, others believe that 
the virtual organization is not about the single steward whose actions con-
trol the organization’s destiny. Leading a virtual organization requires a 
single individual who harnesses a personal and business network in order 
to achieve impressive results. Virtual teams require that leaders shift from 
a focus on personal ability to a focus on group results. Individuals who are 
interested in leveraging the strengths associated with virtual work must 
increasingly follow this pattern of success through networking in the future.

Ultimately, organizations must learn to communicate better in order 
to build trust and to ensure that their messages are received and com-
prehended. The communication distribution system has emerged as an 
important force in effective internal and external organizational commu-
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nications. This is particularly important in virtual teams because of the 
potential impact upon the virtual team.

Trust and Change in the Virtual Organization

The important reason for building trust in any organization is the need 
for trust in order to enact change. Change requires planning, organizing, 
controlling, and leading. Planned change never happens in a vacuum. 
Managers who want to implement change must learn to lead. Leading for 
change takes a good leader and good followers. The leader must not only 
know his or her followers, but a leader must trust them and vice versa. So 
how does this lead to change?

Effective change comes when leadership plans it; however, the largest 
obstacle to change is always resistance to new ideas. A leader must have 
the respect of his or her followers and must remain steadfast whenever 
encountering resistance. Anyone can steer a ship when the seas are calm, 
but it takes a true leader to maintain a steady course when the seas are 
rough. To implement change, one must learn to lead. To overcome resis-
tance to change, the leader must understand certain realities associated 
with any change. The reality is that the manager must modify his or her 
style to accommodate the situation. There is no one right form of lead-
ership, just as there is no one right organization. The more techniques a 
person can learn will offer that person greater flexibility in meeting the 
ultimate goal of leading change. Review the flow of change in Figure 8.2 in 
order to improve trust within an organization.

Leadership, Competency, Technology

Leaders must support the team as well as help them move toward the 
desired goal. However, task leadership was not sufficient for success in the 
virtual environment. Leaders who only communicated tasks and time-
lines were not as successful as those who truly led the team. Leaders not 
only had to help the team toward the new goal, but they had to identify 
and garner support of the extended network of experts who supported 
the group. The program manager identified these stakeholders and gained 
their support in order to make the program successful.

One successful strategy observed was the creation of a stakeholder 
matrix outlining level of participation, roles, and contact information. This 
was important to allow all team members to understand what resources 
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were available to the team. This not only communicated to team members 
the listing of stakeholders, it also helps them understand the important 
participants in any program. A team that becomes a tool of positive com-
munication to stakeholders can become a powerful tool in program suc-
cess. Furthermore, successful virtual program managers were skilled at 
gaining support of customers and stakeholders. Program leaders must be 
able to not only rally the troops, but they must be skilled at rallying sup-
port from all areas of the organization toward the program. The program 
manager must build a stakeholder matrix and communicate this informa-
tion to appropriate team members. Ask team members if they ever pass 

Trust

Virtual Program Improvement

Earn Trust

Build Trust

Grow Trust

Change
Explain the change

Review the change

Sell the change

Communicate

Use di�erent types of communication

Make contact multiple times

Leverage di�erent media

Improve
Improve the people

Exceed the expectations of the client

Improve the program

FIGURE 8.2
Virtual program trust improvements.
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along information regarding the program to these stakeholders. Creating 
positive marketing of a program will help ensure its success.

The successful program manager understands the needs of the members 
and adapted rules and regulations to increase the relationship and trust 
among the members and between leader and member. A best practice for 
a virtual program leader is to adapt the competencies of different cultures. 
Trying to go with the flow rather than fighting the current is a wise move 
for a program manager. Understanding and then leveraging each team 
member’s strengths is critical. Team members will be motivated to con-
tribute positively to the group, and they will be proud to have the oppor-
tunity to contribute to the group.

Other successful leadership strategies for successful programs are as fol-
lows: developing and transitioning team members, developing and adapt-
ing organizational processes to meet the team’s needs, allowing leadership 
to transition when appropriate, and ensuring the team received appropri-
ate training for virtual communications and technology and skill sets.

A program manager must consider if he or she has the ability to develop 
and transition team members as the program requires. All programs have 
a degree of transience, and this means that team members will shift in 
and out of the program as the various milestones are reached. Given that 
all team members will not be active throughout the program, a program 
manager must expect that team members will enter and exit the program. 
Being able to transition these team members rapidly and effectively will 
assist in making the program successful. Although this may not seem 
directly related to the program timeline, it will affect the overall morale, 
trust, and feelings of the team members.

A program manager should review the changes that will be required by 
the program and then map out the new organizational processes that will 
be able to meet these new requirements. Leadership transition is impor-
tant to the success of a virtual program. The program manager will not 
always be the person who is best suited to lead the team at all times. There 
will be times when it would be better to allow someone else, perhaps with 
more technical ability, or perhaps an influential stakeholder, to lead the 
team on an interim basis.

The program manager should also establish metrics that measure team 
performance. These metrics should institute high expectations to encour-
age the extra effort required to overcome the communication hurdles 
(Duarte & Snyder, 2006). As the team becomes familiar with the expec-
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tations and the performance metrics, the amount of undesirable conflict 
should be reduced.

Strategies of Successful Program Managers

From a host of potential strategies available in the current literature, the 
experts most commonly recommended four winning strategies. The vir-
tual program managers must be aware of the team process that occurs 
within a virtual team, they must be able to handle conflict in the virtual 
environment, they must be able to build trust within their team, and they 
must apply appropriate leadership strategies. In addition, the virtual pro-
gram managers must ensure that an appropriate level of technology and 
resources are available.

Experts agreed that one team-building model was applicable to the vir-
tual environment. As several experts found this model to be highly appli-
cable, this model will be reviewed in detail as a winning strategy for the 
virtual environment. Several experts identified the Tuckman model as a 
team model that applies to a virtual program (Curlee & Gordon, 2010; 
Duarte & Snyder, 2006; Joy-Mathews & Gladstone, 2000; Lipnack & 
Stamps, 2000). A program manager can apply this model to his or her 
virtual team in order to predict what will happen during the program and 
then prepare for conflict during those points in the team process.

The second strategy was how to resolve conflict once it arose within a 
team. Since the team process might cause conflict within a team, a suc-
cessful program manager must be able to resolve conflict when it arises. 
Negative conflict results in both wasted time and lost productivity for a 
program, because conflict costs the organization money and is a contrib-
uting cause of program delays. It is estimated that the cost of conflict, 
when including ineffective managing of interpersonal situations, conflict 
avoidance, and lost program days accounted for $20,000 per employee, per 
year. In addition, 20–25% of a manager’s time was spent dealing with team 
disagreements (Johnson & Johnson, 2000, p. 337). The virtual program 
manager must identify potential periods of conflict as well as understand 
strategies to cope with destructive conflict.

The third strategy was how to create trust in virtual organizations. 
Building and maintaining trust was found to be a significant factor. 
Many experts identified trust as a significant factor in any successful vir-
tual group. Although trust has already been identified as important, it is 
critical to recognize this as a successful strategy. Building trust within a 
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virtual organization is a means for success. A trusting organization will 
always outperform one where there is mistrust and people only looking 
out for their own goals, rather than the goals of a program.

The fourth strategy was the identification of expertise in programs 
and prior successful leadership strategies. Successful program managers 
were those who had expertise in virtual programs, those who were able 
to mobilize internal support and resources for a program, and the lead-
ers who set high expectations for team members (Curlee & Gordon, 2010; 
Duarte & Snyder, 2006).

Utilize the Virtual Communication Self-Assessment tool presented in 
Figure 8.3 to improve your communication within a virtual program.
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FIGURE 8.3
Virtual communication self-assessment.
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PHOTOGRAPH 8.2
Finding the forest from the trees. A virtual organization is often hidden under technol-
ogy, different agendas, and motivations.
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9
Technology-Based Communication, 
Complexity, and Program Management

TECHNOLOGY-BASED COMMUNICATION

Social Networks

Technology-based communication relies upon the complexity-based six 
degrees of separation. This theory is the foundation of the success of social 

PHOTOGRAPH 9.0
Flowers have several different complex social meanings. They can be used to celebrate 
new life, to convey feelings of love, or to mourn the passing of a loved one.
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media websites such as Facebook®, Plaxo®, LinkedIn®, and others that indi-
viduals and companies may use for personal or professional reasons. The 
expansions of these networks have caused many companies to restrict 
these sites; however, some organizations are beginning to understand 
the advantages they offer in certain areas. These websites create a unique 
opportunity to help the forward progress of a program.

Complexity theory is based upon the management belief that total order 
does not allow for enough flexibility to address every possible human 
interaction or situation. The problem is people are inherently skeptical of 
less order and flexibility because they believe there is less control. There is 
evidence to show that virtual programs do better when a program man-
ager uses aspects of complexity theory to lead the program. Six degrees 
of separation is the belief that people are connected by no more than six 
degrees, and so if one were to reach out randomly into one’s network, one 
should be able to reach anyone after about six connections.

Recently, social media has touched many lives in our professional or 
personal network. Many have used instant messenger to communicate to 
friends, colleagues, or loved ones. Most would agree that it is a fast and 
efficient means to resolve problems or find the right individual to resolve 
the problem at hand. In fact, many companies have implemented their own 
instant messenger system to ensure intellectual property is not compro-
mised. Companies are more apt to create private and public Facebook pages. 
The private Facebook pages may be for employees to collaborate, while the 
public Facebook is normally for commercial or marketing purposes.

By leveraging social media sites, a program manager can leverage one’s 
meta-network in a manner to expand one’s support and to improve com-
munications. A well-run virtual program verges on controlled chaos since 
there are many lines of communication and a lack of visual cues. A social 
network is the same, as one can post or communicate to everyone in the 
meta-network by leveraging one’s normal network.

It is common in business today for a program manager to never have 
met the team leaders or the majority of the program members. Despite 
this lack of connection with everyone involved, the program manager is 
expected to ensure a program meets its expected benefits and strategic 
goals. The lines of communication (n(2n/2 + n – 1)) can become daunting 
especially since there is the added complexity of no body language which 
may account for 80% of the message (Roebuck, 2001). Understanding that 
a virtual project may result in more chaos, it is wise for a program manager 
to have certain contingencies in order to maintain the balance of control.
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Leveraging Social Networking Sites

One practical way to maintain this balance of control is to leverage these 
social networking sites in a way that supports the program and its compo-
nents. A program manager should consider creating a social networking site 
that distributes information. In the past, organizations looked to distribute 
this kind of information through an intranet or via the corporate website. 
However, these sites tend to restrict information in a manner that is not 
productive. Studies have shown that if people need to sign on to another site 
to garner information, they are less likely to use those sites (Cooke-Davies, 
Cicmil, Crawford, & Richardson, 2007).

A parallel to this is email spam. Although there are laws against aggres-
sive spammers, there is no doubt that it can be effective as companies con-
tinue to use this kind of guerrilla marketing to sell their wares. Just as a 
good program manager should be able to reach out to the entire team, 
a good social network will merge elements of one-way communication 
(examples include the intranet, spam, and the corporate website) with 
more robust two-way communication (instant messaging, chat rooms). 
This merging of communication media while leveraging a meta-network 
will be the vehicle of the future virtual organization.

Trust and Accountability

Trust and accountability are key to allowing monitored complexity to go 
forward within an organization. Consider when there is a disruption to 
one of the teams of the program. Given the size and scope of a program, 
the program manager might not be aware of every situation in every pro-
gram component. Hence, the program manager cannot automatically 
insert himself or herself to resolve it unless made aware of the situation. 
The better decision is to let the team/component resolve it with its network. 
The team will be more adept at resolving conflict if allowed to resolve it on 
its own. In fact, depending on when it happens, it may be resolved before 
the program manager can even find out that there is a problem. If the 
organization is trained to have the program manager correct the problem, 
the team will learn to wait rather than to take corrective action. This is not 
the most efficient type of organization as it forces the organization to have 
intermittent pauses when the program needs to be continually moving 
toward the ultimate goal.
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Social Teams and Complexity

Entrepreneurial teams that will be able to embrace the growing strength 
of social networking will be the admired companies of the future. The 
social networking boom has been supported by the development of many 
different websites that offer to help people connect to others of similar 
background or interests. These social teams will be able to reach out to 
others in order to embrace a greater web of people who could become 
important stakeholders of the team. These networked people can assist 
in the development, planning, launch, or even sale of whatever product or 
project is underway. Consider the strength of having at hand the resources 
of a host of different individuals with varying backgrounds, all of which 
have an interest in a program. These people can serve as anything from 
cheerleaders to beta testers.

Entrepreneurial teams will be able to create teams of fans, followers, and 
friends who could offer perspective to any program. Imagine the strength 
that a small team would have if each team member had a secret cabinet of 
wise advisors. Every aspect of the project and of the team can be improved 
by invisible advisors that appear to be available to the team.

Entrepreneurial teams will also be able to flex the local community to 
assist with the goals of the team. A social and gregarious team can lever-
age everyone around them to be of service to the team. It does not require 
a great commitment by anyone, but the fact that they can reach out across 
boundaries to garner assistance from others will certainly give them an edge 
over a team that is tied to whatever available resources are available. More 
makes for positive improvements as even Napoleon recognized that victory 
would favor the heaviest battalions. Entrepreneurial teams will always have 
heavier battalions when compared to similar-sized rules-based teams.

Rules-based teams will be unable to leverage either a social network or the 
local community as they will be tied by rules to keep all information, whether 
important or not, a secret. Furthermore, rules-based teams will never ask for 
more help for fear of being replaced or supplanted by others. A rules-based 
organization discourages individuals from asking or giving help to others 
because by doing so would be to proclaim that their team is either too inad-
equate or too lazy to achieve their appointed project. Rules-based teams will 
march to their certain doom rather than ask for help from others.

Entrepreneurial teams are considered open teams, while rules-based 
teams are considered closed teams. The difference is simple: entrepreneur-
ial teams are willing to open up to others, while rules-based teams remain 
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closed to others. This disclosure to others can help gain support for an 
entrepreneurial-based team. After all, which team would an outsider trust 
more—the team that is willing to disclose information about the program 
or the team that is purposefully secret? The open team certainly has the 
advantage at communication and trust building not only to the outside 
world, but to the team itself. If a team has a culture of openness, the entire 
team will benefit as everyone will understand that openness is the norm 
and secret behavior is discouraged (or outright punished).

Open teams will also be able to manage the team as replacement mem-
bers become easier to develop and implement. Consider if a member of a 
closed team were to suddenly leave the team (a new job). That team mem-
ber takes all the information of the program or component with himself 
or herself and then it becomes the challenge of the remaining team mem-
bers to replace the missing team member. The problem is that the experi-
ence of the team member who left is not sufficient by the documentation 
on the program.

With open teams, since information is more fluid and available, the 
replacement of a team member is easier. It still might not be seamless, 
but it certainly will be easier as more information is available and others 
will be able to fill in any missing information. This becomes a significant 
advantage as it allows for the efficient replacement of team members (even 
the team leader) with fewer problems.

When compared to other teams, entrepreneurial teams have signifi-
cant advantages over rules-based teams. Perhaps in the time before the 
information revolution, where information was power, a disciplined rules-
based team had an advantage, but now where communication is power, a 
flexible entrepreneurial open-network-based team rules supreme.

The opportunity here is that program managers need to learn to harness 
these networks in order to become successful in the long term. Too often 
the program manager clings to what he or she knows and what he or she 
must know is intervention rather than allowing for a good network to gen-
erate good results. A futurist once described that the manufacturing plant 
of the future would consist of the factory, one man, and one dog. The man’s 
duty is to feed the dog, and the dog’s duty is to keep the man from tinker-
ing with the machine. It would appear that the future of program manage-
ment is more about the program manager letting go and letting a network 
develop to support the program rather than continually intervening in the 
belief that the program manager is the sole source to make things happen. 
In conclusion, six degrees of separation is not just a good idea, it is a critical 
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concept that will drive program management in the future. The sooner that 
a program manager can integrate technology and social networking into his 
or her programs, the more successful the manager will be.

PHOTOGRAPH 9.1
Just like a windmill works in harmony with the environment, communication and com-
plexity can work together to achieve impressive results.

COMMUNICATION AND COMPLEXITY

Organizational communication is complex and important to every pro-
gram. The virtual organization is not about the single steward whose 
actions control the organization’s destiny. Leading a virtual organization 
is about a single individual who harnesses a personal and business net-
work in order to achieve impressive results. Virtual teams require that 
leaders shift from a focus upon personal ability to a focus on group results 
(Cascio, 2000). Individuals who are interested in leveraging the strengths 
associated with virtual work must increasingly follow this pattern of suc-
cess through networking in the future.

Given the amount of emails, phone calls, meetings, and other commu-
nication happening in any program, a program manager must focus his or 
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her efforts on real communication. Real communication is the only way to 
challenge this glut of information. Leaders must perform actions that sup-
port communication, while including the appropriate tone along with the 
message of the words. Effective distribution and comprehension of data to 
all levels of an organization are the essential elements of real communica-
tion. Thus, the contemporary organization must learn to communicate 
better so that messages are received and comprehended. The communica-
tion distribution system has emerged as an important force in effective 
internal and external organizational communications.

Trust in Complex Communication

For a virtual organization to be successful, trust must be part of the foun-
dation of the organization. Trust must include the following elements: 
competence, integrity, and a concern for everyone involved as well as the 
environment. These elements of trust are necessary to make an organiza-
tion successful. Trust must be visible at all levels of an organization in 
order to achieve greatness. No virtual organization can be successful, let 
alone effective, without the individuals involved having a high level of 
trust between one another.

Trust must be addressed daily through competence, integrity, and the 
concern for program members and the environment. Trust can only form 
when people have the opportunity to interact enough to the point that 
people feel that they know and respect each other. Only with respect can 
come trust, so, one must remember to be reinforcing respect in order to 
support the atmosphere of trust. Research has concluded that trust is an 
integral part of a successful virtual team. The challenge for the program 
manager is how to build trust and confidence with groups of people who 
lack any form of direct communication. Furthermore, it is hard to build 
trust within a program when there are difficult times where individuals 
will have to trust the leader and continue along a path, even when the path 
is blocked and the goals are unclear.

The program manager must learn to maximize the interactions so that 
each one counts toward building trust. One needs to consider if each inter-
action (think of an interaction as an email, a phone call, a program-wide 
memo) is building or destroying trust. The interactions that create trust 
are desired over those that do not create trust. One other important con-
sideration is the actions of the program manager. The program manager 
must remember that the actions taken will be remembered and retold 



114 • Successful Program Management

to others who were not present. If the program manager takes a strong 
stand to protect the environment and to make that part of the goals of the 
program, then people will remember that; if the actions of the program 
manager support the statements, then people will remember that and tell 
others about those interactions.

Beyond what can be done to build trust through the direct actions of 
the program manager, the program manager can also build trust and 
confidence through team (program) success. Success leads to more trust 
and communication as people have something positive to celebrate and to 
discuss. A successful program suddenly has new fans and generates trust 
in the program. Fans of The Deadliest Catch will recognize that noth-
ing brings a crew together like catching full pots of crabs. All differences 
and issues fade away as the group works to haul up crabs and reap a big 
paycheck.

The program manager must recognize that if program success is the 
panacea for trust, then program failure is its nemesis. Program failure 
will undermine efforts of building trust and communication faster than 
any other factor. When a program is faltering, people will try to distance 
themselves from it in order to avoid being associated with the stink of 
failure. This does not always happen, but it happens more often than not.

The reason for this is that real trust is generated when a program 
manager completes and honors his or her promises and commitments. 
Achieving milestones is an organizational promise, and the currency that 
rises or falls is the trust in the program manager. The program manager 
must understand that once a positive or negative impression is formed, it 
is hard to change. Since perception rapidly becomes reality, the program 
manager needs to actively promote and celebrate publically as many suc-
cesses as possible. Consider looking at one’s ability as a face-to-face man-
ager by using the self-assessment tool presented in Figure 9.1, or by using 
the Virtual Program Review in Figure 9.2.

Benefits and Challenges of the Virtual Organization

A virtual organization is a group of individuals who work across space, 
time, and organizational boundaries that are brought together to perform 
interdependent tasks, united by communications technology and a com-
mon purpose. Furthermore, a virtual organization is usually a geographi-
cally distributed society bound by a common goal and whose members 
communicate via information technology.
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FIGURE 9.1
Face-to-face communication self-assessment.
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The virtual organization can be a vehicle for programs by offering alter-
natives and additional business and environmental justifications. Business 
justifications include documented increased productivity of virtual orga-
nizations, better access to global markets by crossing national boundar-
ies, fewer managers, and the positive environmental impact of reduced 

Team

Trust

Date:

Virtual Program Review

Vision Technology

Complexity

Mission Motivation

Rank from 5 (highest) to 1 (lowest) regarding each element listed in the program.
Note that this can be done by the program manager or it can be distributed to
program members and filled out anonymously. One could also create this as a
survey on any number of Internet sites to collect data from team members at
different locations. Include any relevant comments to support the ranking.
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FIGURE 9.2
Virtual program review assessment.
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automobile emissions (Cascio, 2000; Elkins, 2000). Business shortcomings 
to virtual programs include the high cost to set up and maintain indi-
vidual employees in home offices, communication challenges, as well as 
workers feeling isolated from the organization; however, these shortcom-
ings are more than offset by productivity gains.

Increased productivity has been measured by internal IBM studies with 
regard to virtual employees. Productivity increased between 15 and 40% 
for virtual employees when comparing them to typical office employees 
(Cascio, 2000). Productivity increases in customer service have also been 
documented. Arthur Andersen cites an increase in 25% of face-to-face 
time with customers in those salespeople working virtually (Cascio, 2000). 
Other studies have documented problem-solving productivity gains in 
individuals working virtually.

Virtual organizations require fewer leads and managers. Virtual organi-
zations make use of shared leadership, where every individual is required 
to perform some role of leadership. Leadership will shift according to the 
requirements or objectives of the organization, as team members each 
have to carry the burden of leadership occasionally.

Reduced automobile emissions are a direct environmental impact of 
telecommuters. If more companies were to adopt virtual teams, vehicle 
emissions would drop dramatically. In an example from Georgia Power, 
150 telecommuters were able to reduce automobile emissions by 35,000 
pounds annually (Cascio, 2000). If this example is scaled upward, the 
environmental impact is dramatic. If there were 100 million U.S. work-
ers telecommuting, the reduction in emissions would be over 23 million 
pounds of emissions across the United States. Virtuality will redesign 
society with fewer skyscrapers and fewer commuters, making for a quieter 
world (Handy, 1995). The opportunity to reduce emissions on such a scale 
can have a significant environmental impact.

Communication challenges can arise as people lack the robust per-
sonal contact of day-to-day physical proximity and interaction. Technical 
challenges can occur that can serve to exacerbate communication issues 
(Cascio, 2000; Karl, 1999). Working across great distances can also involve 
working with people in different time zones, countries, cultures, and lan-
guages (Karl, 1999). All of these issues will create communication chal-
lenges that do not occur in a traditional office environment.

Isolation issues can occur in virtual teams because these teams lack 
social interaction, which typically occurs around the water cooler in tra-
ditional companies. These social interactions include, on the positive side, 
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the passing on of vital organization information of the activities of oth-
ers, and on the negative side, the passing on of organizational rumors. 
Both types of communication are necessary as even the seemingly nega-
tive interactions create an atmosphere of connectivity to the organization. 
In order to avoid such instances of isolation, team leaders must harness 
technology to amplify the necessary community contact to keep individu-
als in the loop (Cascio, 2000; O’Connor, 2000). Leaders must communi-
cate and create relationships based on trust, because leaders who do not 
remain in contact with their groups have the potential to lose the trust and 
effectiveness of their teams (Cascio, 2000; Handy, 1995; O’Connor, 2000; 
Platt, 1999).

SUMMARY

Program managers are being pinched from all sides for results, and proj-
ect managers gravitate toward using the same individuals and resources for 
similar tasks; however, over time even these kinds of relationships can fail. 
A finely tuned machine will ultimately fail if maintenance is not regularly 
done. This is even more apparent in people when relationships are ignored 
or taken for granted for too long. Program managers might not grasp the 
importance of trust on a program when everyone is focusing upon results 
without looking further to find out why the people were not successful. 
Budgets, deadlines, stakeholders, and other situations become the daily pri-
ority, and then the program manager finds himself or herself without time 
to devote to building trust. Trust is built over time and is done through 
positive communication. There is no sure way to create trust, but if a virtual 
program manager is attentive to the communication and social needs of 
the project team and social needs of the program team trust is established 
throughout the program. If a program manager has time for making calls 
to find out status, the program manager has time to maintain a positive and 
trusting relationship with everyone that he or she contacts. People agree that 
trust is earned, so the virtual program manager must always consider what 
he or she does on a daily basis to continually earn the trust of others.
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PHOTOGRAPH 9.2
Rainbow over building. When the conditions are right, the rainbow will appear. Just like 
when the conditions are right, a successful program will emerge.
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CLASSROOM MATERIALS

Case Study #3—Communication in Program Management

Military Technologies Inc. vs. Guidance Systems LLC—Part One

Jack Smith works for Guidance Systems LLC. He enjoyed his position 
as contract manager for the Military Technologies Inc. account for 10 
years. Guidance Systems LLC is currently the subcontractor to Military 
Technologies Inc. for guidance systems for the new generation of military 

PHOTOGRAPH 10.0
MQ-9 Reaper. (Courtesy of the Air Force News Service.)
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support ground vehicles. These vehicles are state of the art and have con-
siderable technology on board to move the vehicle as well as to notify the 
driver of friends and foes. This vehicle is under development for ultimate 
use by the U.S. military. Jack understands that there has been a lot of work 
put into this agreement, and he is very proud of how far it has come along.

Jack had worked the contract for three years when it came time for a 
contract modification to start to integrate some proprietary technology 
that Guidance Systems LLC wants to include in the next phase of this pro-
gram. As he prepared for the contract meeting, he sat down with the new 
sales manager from Guidance Systems LLC, Graham Garnet.

“Graham, I know you’ve never dealt with Military Technologies Inc. 
before, and I want to make sure that you understand what you’re up against. 
They are very demanding and they never want to hear no,” Jack explained.

Jack leaned forward, “You don’t know Military Technologies Inc. They 
want everything yesterday, and if you show any weakness they are going to 
hand you your lunch and ask you to pay for it. This proprietary technology 
appears to be the solution to a lot of problems that we have been having, 
so it is very important that we get this deal done.” Jack handed a list of 
other items that would be great to include in this new contract revision. 
The largest one would be for an exclusive for this technology to give the 
company a leg up on the competition.

“You think I’m going to give away the company?” Graham asked. “I have 
dealt with a lot tougher companies than this little subcontractor. I would 
think that you would know that I have more experience than to just hand 
them the store.” “It isn’t that at all, I am sure that you have worked with 
other subcontractors before, but we really need to get an exclusive on this 
proprietary technology,” Jack responded. “Over the past few years, we’ve 
learned that Military Technologies Inc. underestimated the costs of this 
project, and they have been strapped to make it work. They are dedicated 
to the program, but in the short term they are really pinched to make a 
dime. We try to work with them on some change orders, but we need to 
make sure that the program is a success and on budget. This program 
means a lot to the company, and I believe that this is going to keep the 
company afloat for years into the future.”

Graham responded, “I brought along some interesting data on other 
similar technology that is available through others.” He passed the file 
across the desk to Jack. Jack looked briefly at it and shook his head no. 
“None of these options are going to work and they know it.” Graham dis-
agreed. “If Military Technologies Inc. shops around we can find something 
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else, and if Guidance Systems does not wake up to this fact, they are going 
to find themselves replaced.”

“Graham, none of those options will fill our needs, and we don’t even 
have an agreement with any of those other companies! It will take time 
to build up a relationship, and it would take them time to get to the same 
level as Guidance Systems and that time is going to cost money.” Jack was 
visibly annoyed and found that Graham was ignoring him and his experi-
ence with this account.

“Look, Jack,” said Graham, “I know Military Technologies Inc. well 
enough to know that if we start talking to others that they will go sell 
their technology to someone else. They are a small company but I know 
that they still need to make money. If they know that this new system is 
better than the rest, they will be working to sell it to others,” Graham said. 
“When we go to negotiate with this company, we really need to have a 
strong position to get the best price. I think that you want to show up and 
beg for a good deal. I do not agree with your approach because they have 
more to lose than we do.”

“I think that this discussion is over,” said Jack. Jack then stood and 
walked toward the door. “Honestly, Graham, I think that you have more of 
the interests of Guidance Systems LLC, rather than Military Technologies. 
You need to keep your focus on the company, because we are here to make 
money. I cannot help it if they did not plan properly and they are strug-
gling. If they are struggling as much as you say, they will be happy to get 
more business from us.”

Later that day, each of these people comes to you as the program man-
ager to complain about each other. They tell you more or less the same story 
about how it went down. You know that you have already promised the cli-
ent that your company has a great relationship with Guidance Systems and 
that you are just about to lock this proprietary technology down and it will 
be the cornerstone of the next generation of this project. They do not know 
that you have promised this to the client, but now you feel that their actions 
are really going to make this promise difficult to keep.

Case Study Questions

 1. How should Jack, as the contract manager, and Graham, as the 
sales manager, prepare for the negotiating session with Military 
Technologies Inc.? Explain how you will direct them both to ensure 
that they achieve the necessary goals.
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 2. What concerns do you have and how will you address them in the 
negotiation? You know that both of them must be present, because 
you have already told the client that there is a new sales manager who 
is the new go-to person. You will not be present because you will be 
at a supplier meeting with the U.S. military. How will you ensure 
that they are able to close the deal?

 3. As a leader, what will you do to remedy this situation quickly and to 
get them both on track for this upcoming negotiation? Describe your 
communication plan for the two of them.

 4. Explain how you will improve communication in the program to 
make sure that these two continue to work together in the future?

PHOTOGRAPH 10.1
Finding the right answer among the forest of sameness.
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SECTION QUIZ

Section 1

Multiple Choice

 1. Which styles of leadership theory are more appropriate for a com-
plex situation?

 a. Complexity leadership theory; transformational leadership theory
 b. Complexity leadership theory; autocratic leadership theory
 c. Complexity leadership theory; Machiavellian leadership theory
 d. Complexity leadership theory; flexibility leadership theory

 2. Social media is based on what complexity theory?
 a. Anthill theory
 b. Butterfly wing theory
 c. Six degrees of separation theory
 d. Chaos theory

 3. Complexity theory states that humans are:
 a. Closed systems
 b. Chaotic systems that cannot be relied upon
 c. Systems of opportunity
 d. Open systems that are affected by their surroundings

Section 2

True/False

 1. Facebook, Plaxo, and other social media sites are examples of the 
butterfly theory.

 a. True
 b. False

 2. Transformational leadership is a type of leadership that should be 
used by program managers.

 a. True
 b. False

 3. Creativity occurs at all stages of the program.
 a. True
 b. False
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 4. A program happens in a linear fashion.
 a. True
 b. False

 5. Program managers demonstrate leadership by communicating to 
the program’s stakeholders.

 a. True
 b. False

Section 3

Answer Key

Section 1

 1. A
 2. C
 3. D

Section 2

 1. B
 2. A
 3. B
 4. B
 5. A

DISCUSSION QUESTIONS

Short Discussion Questions

Discuss the similarities between the Transformational Leadership and 
Complexity Leadership theories.

Discuss the various Modern Leadership theories and how they would 
or would not apply to complexity.
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SUMMARY

Program managers not only must learn to leverage the traditional organi-
zation, but they must also be savvy with regard to using social networks 
and other technologies that are available. It is important that the program 
manager stay in touch with the program and with all the stakeholders 
involved. A program manager must be able to multi-task in a manner to 
keep the program, the program team, and the customer all in focus. It is 
not easy to achieve, but by leveraging different communication technolo-
gies, the program manager has the possibility of success.

PHOTOGRAPH 10.2
The road less traveled. Program managers need to learn how to take the road less traveled 
in order to achieve unique success.
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PHOTOGRAPH 11.0
Applying program management and complexity may appear to be as difficult as climbing 
up a glass staircase; however, with knowledge, experience, and practice it can become 
seamless and successful.
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APPLICATION OF PROGRAM 
MANAGEMENT AND COMPLEXITY

Experienced and successful program managers intuitively jump from lin-
ear to non-linear (complexity theory) thinking at the appropriate points 
in the program. Scheduling and cost management normally will be lin-
ear activities, while conflict management would be in the realm of edge 
of chaos or non-linear thinking. New program managers may attempt 
to handle all situations in a traditional mentality of step two only comes 
after step one, and situations can only be handled in a strict chain of com-
mand. What these inexperienced or rigid program managers may find is 
that the program personnel become disenchanted because there is no per-
ceived trust to handle situations at lower levels. Or the program manager 
may find that he or she is doing nothing else but the program, which may 
mean handling crisis upon crisis. Complexity is not a simple delegation. 
Complexity is about empowering teams and individuals to act.

Programs normally last for many years since they have a strategic impli-
cation. Programs also have component projects. Some may argue the 
three highlighted programs throughout the book are not programs, but 
no one would argue their complexity. Let’s review each for its worthiness 
as a program.

The attack on the United States on September 11, 2001, was coordinated 
by several hijackers (the exact number is unknown, at least in unclassified 
articles) crashing commercial passenger jets into large commercial build-
ings, one federal building, and one unsuccessful hijacking that crashed in 
a field in Shanksville, Pennsylvania. Once the U.S. leadership realized the 
country was being attacked, the governance structure was quickly put into 
place. An overall authority was assigned by the President of the United 
States. The strategic goals were to defend the country and prevent any fur-
ther attacks. The component projects were to land all planes and divert 
any that were not in the continental United States, put the Air Force and 
Navy Air Assets in the air and on alert, have the Coast Guard protect the 
borders, and find the hijackers. There are strategic goals and component 
projects. Some projects lasted longer than others, and the strategic goals 
were refined as time passed.

The Gulf oil disaster was initially viewed by BP as a project. The steps taken 
by BP were tactical in nature—there did not seem to be a strategic mindset 
except to minimize the bad press and the monetary damages against the 
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company. As time passed, BP implemented a governance structure, most 
likely demanded by the U.S. Coast Guard, who took control of the day-to-
day activities at the height of the spill. The Coast Guard’s program man-
ager and de facto program manager for BP until BP could show stability 
was Admiral Allen. In essence, anything that BP did that was related to the 
disaster was approved by Admiral Allen or his governance staff.

While there were no published organizational charts or work breakdown 
structures (WBSs) of the overall program, a program of this magnitude 
would have component projects, component programs, and component 
activities. Figure 11.1 presents a high-level hypothetical WBS for a portion 
of the BP oil disaster.

Japan was struck by two natural disasters almost simultaneously which 
devastated many towns, killed many people, destroyed families, devastated 
20 of Japan’s prefectures, and caused a nuclear power plant to have several 
meltdowns. The Japanese government has emergency services in place to 
respond to quakes and tsunamis but not to the devastation presented by the 
9.0 quake and tsunamis that were as high as 133 feet. Entire towns disap-
peared, infrastructure disappeared, and logistics was shattered as the north-
ern part of Japan has much of the manufacturing for the country.

Japan at that moment could not even think about the country’s long-
term stability. The government had to quickly respond to the needs of the 
survivors, look for survivors, bury the corpses (which broke culture), deal 
with the mounting urgency of the Daiichi nuclear plant, coordinate the 
domestic disaster relief equipment and the international equipment, coor-
dinate personnel domestically and volunteers from other countries, take 
care of the newly orphaned, provide shelter, and the list continues.

All these projects and programs have to do with the survival and recon-
struction of a nation, which is the strategic goal. Bringing them together 

BP Disaster Recovery
Program (Level 0) 

Macondo Spill Containment
Program (Level 1)  

Top Kill Project (Level 2) 

Containment Dome Project
(Level 2) 

Safety Program (Level 1) Water Vessel Safety Project
(Level 2)

FIGURE 11.1
Hypothetical WBS.
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under one program provides synergies and allows the program manager(s) 
to establish benefits that the individual projects/programs would not be 
able to realize individually.

These three programs demonstrate how complexity can be used to help 
a program achieve momentum via non-linear thinking.

• U.S. FAA Towers and September 11, 2001—Individuals overcoming 
insurmountable communication and coordination complexity

• BP Gulf oil disaster—Complexity with cleanup efforts, coordinating 
vessels, maintaining safety, and capping the ruptured line

• Japan’s earthquake/tsunami/Fukushima Daiichi nuclear disaster—
Complexity with mass casualty, nuclear disaster, foreign government 
assistance, and still running a government

Once the decision was made not to use command and control to land all 
planes in the United States on 9/11, the personnel in each control tower had 
to determine how to land the planes. Remember each control tower’s situa-
tion was different, and the environment was dynamic. Planes were entering 
and exiting the tower’s control space, and there may not have been enough 
room at the airport to land the planes flying in the control tower’s air space. 
The control tower’s personnel had to negotiate to land these planes at other 
airports, understanding that these planes may still have hijackers on board. 
At the time, the United States did not yet fully understand the situation.

The control towers also had to deal with Canada and Mexico to divert 
some aircraft that may not have space to land in the United States. Some 
flights that were heading to the United States but could not be turned back 
to their destination such as flights from South America, Europe, and Asia 
may have all been diverted to Canada, Mexico, or Iceland, returned to their 
point of origin, or returned somewhere in between their destination and 
point of origin. Remember this was done dynamically. Also, for planes that 
did not conform to the instructions of the air traffic controllers, military jets 
had to be scrambled. Although the public may not ever know (due to need-
to-know and classified information), it is hard to fathom how many more 
commercial aircraft may have had hijackers, how many more military air-
craft scrambled on civilian aircraft, and how many safety issues there may 
have been because of the sheer chaos between and within airports.

To put it in perspective, on any one day of aviation, there are approximately 
87,000 flights in the United States. These include commercial passenger flights, 
air cargo, private planes, general aviation, and military. In relative terms, it 
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would take 460 monitors to show all the aircraft being monitored at any one 
time during the day (National Air Traffic Controllers Association, 2012).

There have been simulations done on the 9/11 terrorist attacks and the 
U.S. response. To date, no other simulation has yielded a better response 
than the one undertaken, which utilized complexity. Many of the other 
scenarios demanded command and control or a hybrid of command and 
control. There was no freedom to work the situation as needed with the 
most up-to-date information with those closest to the event—those in the 
control towers directing the planes.

BP staff and management addressed the Gulf oil spill in the traditional 
manner outlined by the company’s published spill response plan. Once the 
crisis occurred, BP moved forward with an organized response as outlined 
by the plan. The plan was underdeveloped to address a situation of this mag-
nitude, and the situation quickly overtook the individuals involved. The pro-
cess showed that initially the response seemed to follow a normal, formal risk 
plan, but it was improbable that such a system would be successful. Once the 
magnitude of the spill was accepted, BP and other organizations needed to 
mobilize a vast armada of equipment, people, and materials to combat the 
spill. The spill was larger and more complex than anything that had been seen 
prior in the United States, and so it became necessary to develop new systems 
and processes in order to be successful in the shortened amount of time.

Four critical findings were discovered regarding the BP response to the 
Gulf oil spill:

 1. The amount of people and equipment involved in the process was 
an unprecedented buildup in an amazingly short period of time, a 
situation that was not covered in the existing BP response plan. This 
required a complexity-based system to mobilize and de-mobilize the 
vast resources necessary to combat the oil spill.

 2. Traditional risk planning was abandoned in favor of on-the-spot 
response where management was able to respond dynamically, as the 
BP spill response plan was very poorly conceived and written and 
unable to cope with the magnitude of the Gulf spill.

 3. BP now acknowledges the need to move the center of operations 
from a static base in Houston (as outlined in their response plan) 
to on-the-spot management empowered to make rapid decisions as 
new information came to light.

 4. Communications locally were identified as critical to the success of 
the spill cleanup (Curlee & Gordon, 2010).
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There is sufficient data to support the buildup of people, material, and 
equipment in a very short time. Part of this buildup has been from the poor 
initial estimates of the magnitude of the spill. Early estimates were show-
ing that the maximum amount of the spill was 5,000 barrels (National 
Commission, 2011) which was shown to be a completely inaccurate forecast. 
This initial forecast hampered the increase of the response, because the BP 
spill response plan requires that an estimate be used as a first step (BP, 2010). 
These rigid elements hindered the initial attempts to contain the spill. The 
estimates were entrenched as fundamentally accurate which caused further 
delays in the deployment of additional equipment and material.

Since the original high estimate was 5,000 barrels per day (which was 
externally confirmed outside of BP), BP responded and deployed dis-
persant material to handle the 5,000-barrel-a-day spill. When the initial 
deployment of dispersant was found to be inadequate, the only two pos-
sibilities were that the dispersant was defective or there was substantially 
more oil in the water as to make the quantity of dispersant ineffective. 
Because it was assumed that the estimate was correct, precious time was 
wasted because the dispersant was being blamed as being defective. Once 
the dispersant was found to be in good working order, the only possible 
alternative was that the 5,000-barrel estimate was inaccurate.

At this juncture, BP should have considered both possible options 
instead of pinning hope on the dispersant defect. Also the two options 
were the dispersant was bad or the estimate of the number of barrels was 
incorrect. BP stood behind the number of barrels being correct and the 
dispersant. The decision to look linearly at the problem rather than work 
on multiple possibilities shows how the limited risk plan hampered the 
initial attempts at spill containment. Early failures like this helped BP 
move from following the entrenched risk plan to a more dynamic method 
of addressing the issue. The sad point is that it took so long for BP to real-
ize this deficiency, and only later did they accept the magnitude of the spill 
and moved to respond appropriately.

“Complex systems almost always fail in complex ways” (National 
Commission, 2011, p. vii). In the end the risk plan developed by BP was 
fundamentally flawed (if one were to ignore the obvious glaring mis-
takes, such as information on how to handle sea lions and walruses in the 
spill plan, and the fact that the environmental consultant identified was 
dead years before the spill plan was submitted) in that the plan spends 
too much time discussing a very linear approach to an oil spill (National 
Commission, 2011).
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The plan includes pages of flowcharts on how and when to deploy dis-
persants for an oil spill. Furthermore, the deployment of dispersant is 
only considered if the oil is heading toward shore or colonies of sea birds. 
No other wildlife is considered as part of this process. If the flowchart 
allows for dispersants to be used, there is an internal requirement where 
approval must be sought in order to apply dispersants. This linear require-
ment seems to ignore that on-the-spot action might serve better than a 
hierarchical and linear response. Only after the spill is flowing out of con-
trol and national attention has been attained does BP start to move with 
more alacrity.

It is interesting to note that even after BP submitted paperwork as the 
responsible party on April 24, 2010, the mobilized response was quite 
small. On April 28, 2010, when the U.S. Coast Guard identified BP as the 
responsible party, the mobilization effort began in earnest. Within two 
days, BP moved from 500 people deployed (mostly for call centers to han-
dle claims) to 2,000 people and 75 vessels deployed on April 30, 2010. It 
is clear that a shift occurred within BP management that the Gulf spill 
was no longer a simple matter of closing the well, applying dispersants, 
and deploying skimmers. The leak was larger than anyone had ever antici-
pated, and the process to clean up the spill and to close the well would take 
months. No simple risk plan flowchart would be able to cover a situation 
of this magnitude.

Japan’s government knew how to deal with tsunamis and earthquakes; 
however, dealing with two natural disasters of disproportionate magni-
tudes that were so far reaching taxed the government’s response system. 
Compounding the issue was the Daiichi nuclear disaster. This series of 
events will be studied for years to come, but what is known is that there 
were many areas on the edge of chaos and those that had slipped into 
chaos. Many were struggling to survive, and others were trying to save 
others from certain death (for instance if the Daiichi reactors had gone 
in to total meltdown). There were those who were able to overcome the 
shock of their situation and bravely gather survivors and help to ensure 
their safety until proper authorities arrived. This could be seen through-
out the various devastated prefectures. Companies that could match sur-
vivors with relatives helped as soon as possible. The Japanese government 
appeared to be helping as quickly as possible, but TEMCO, the owner of 
the Daiichi plant, was not forthcoming. TEMCO initially took the same 
stance as BP in the oil disaster. The company wanted to protect the repu-
tation of the company, minimize the losses to the company, and provide 
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a campaign that twisted the actual disaster that was happening with the 
reactors within the plant. Once explosions started happening and radia-
tion was leaking, it was hard to mask the truth.

How do these three programs help the program manager understand 
complexity for his/her program? For the 9/11 program and the Japan 
disasters, the individuals involved were taught how to deal with the unex-
pected. Air traffic controllers have to respond to aircraft with emergencies 
and planes entering restricted air space. There is not a process or pro-
cedure for every foreseeable event that a plane or pilot may encounter. 
Because of the events of 9/11, many things have changed within the cock-
pit of the commercial aircraft. Pilots no longer cooperate with a hijacker, 
the door to the cockpit is locked and the door is fortified, and air marshals 
are randomly assigned to aircraft. While changes were made, complexity 
maintains that there is more than one answer to any given event.

For Japan’s tragic natural disasters, the communities had been prepared 
to respond. All knew to go to higher ground as soon as the earthquake hit. 
Most of those who did survived. Those who did not perished. Many who 
did not go to higher ground were the elderly who did not have anyone to 
help them. In many places the first tsunami hit within 10 minutes. This is 
not much time to respond. The survivors knew to wait and started to help 
as soon as possible. These individuals had been provided the tools to be 
leaders in the areas of chaos.

BP leadership took much longer to equip its program team to react to 
complexity. Why? The BP structure was established for command and 
control. Not until the U.S. Coast Guard took control did the harnessing 
of complexity take over. The Coast Guard equips its cutters and units to 
act independently and forced BP to start doing so as well. When this hap-
pened, complexity momentum started to occur.

In business, the program manager needs to equip his/her program staff 
and component activities to recognize complexity and to have the courage 
to deal with the edges of chaos opportunities. The program manager must 
lead from the front. Shying away from complexity opportunities will dem-
onstrate to the team that tackling chaos is not encouraged. The program 
manager needs to assess the success/failure of these opportunities. They 
need to be learning experiences for the entire team, not times to berate or 
demoralize. Remember that there will be failures when complex situations 
are taken on, but let the team fix the failure. Stepping in may actually hin-
der the team, so tread lightly in these situations.
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Complexity offers explanations for social systems without limiting the 
explanation to a single variable understanding. People want to have an 
explanation for all matters within a program in order to replicate the solu-
tion at a future time. Complexity is not about creating a single style solu-
tion. Complexity is about accepting that there are multiple solutions.

PHOTOGRAPH 11.1
Coastal marshland was of high concern after the Gulf oil spill as many species use these 
areas as breeding grounds. The impact in such areas is still not known. Coastal marsh-
lands are also complexity-based systems where experts understand that they are impor-
tant areas for breeding; however, it is not understood what could happen to hundreds of 
species if these marshlands were destroyed.
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PHOTOGRAPH 12.0
Integrating technologies and program management may seem as difficult as using solar 
panels on a cloudy day; however, with time and practice one can successfully leverage 
technology.
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INTEGRATING TECHNOLOGY 
INTO PROGRAM MANAGEMENT

Complexity theory in some respects is a stimulus behind social media. Six 
degrees of separation is a sub-theory of complexity and is the driver of the 
social media sites. Most of us would like to think we are just six people 
away from being buddies with a rock star, the CEO of a company, or the 
person who can get you the next job. Whatever the enticement is, social 
media has taken off.

Several of these social media sites were created by college students, 
including Facebook founder Mark Zuckerberg. These students wanted to 
find a better way to collaborate with their fellow students. Some may have 
been introverts and did not make friends easily, others may have wanted 
help with a certain subject, and others may have wanted something else, 
the list is endless. Imagination and creativity are the only limiting fac-
tors on what can be done with these social media sites. The darker side of 
humanity has also been seen on these sites.

Businesses initially pushed social media sites to the side. Companies do 
have a legitimate concern that intellectual property may be lost, there may be 
a concern as to the way employees may conduct themselves, and there may 
be the concern that sensitive data other than intellectual property may be 
lost. Some companies did start to see the potential and started to mimic the 
sites internally. This typically did not maintain traction in many companies.

The reasons were varied. The platform the company may have created 
probably was not as nimble as those that were created for social media. The 
majority of the employees most likely were not avid users of the sites when 
social media first become popular. Those employees who did use the social 
media sites at home were hesitant to use it for work purposes. Companies 
found that maintaining these platforms was expensive, and many companies 
were not quite sure what to do with them. Most companies found that using 
the actual commercial social media site with security protections or using an 
unprotected site for commercial purposes was the best of both worlds.

Prior to social media sites, companies adopted instant messenger, wikis, 
blogs, texts, video teleconferencing, and some now even have introduced 
Twitter. Some of these technologies come and go depending on how well 
the company is able to integrate them into the culture of the company. 
The technology savvy of the company, the median age of the employees, 
the appetite for change, and the amount of churn will drive how all the 
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various technologies are accepted. The program manager should have 
an organizational change management work stream in order to help end 
users with accepting and understanding the program, and timing train-
ing to coincide with the implementation.

Three of the most studied natural and manmade disasters have been 
discussed throughout this book. Technology was integrated into these 
three programs at various degrees and will be discussed further:

• U.S. FAA Towers and September 11, 2001—No state-of-the-art com-
munication technology was used.

• BP Gulf oil disaster—State-of-the-art communication technology to 
the commonplace (such as face-to-face communication, walkie talk-
ies, mobile phones, line of sight, and others).

• Japan’s earthquake/tsunami/Fukushima Daiichi nuclear disaster–
State-of-the-art communication technology to the common place.

The terrorist acts committed on September 11, 2001, led to a program 
that U.S. leadership had never had to deal with before. Commercial pas-
senger jets were hijacked and being used as suicide vehicles to fly into 
high-valued targets, such as the New York Twin Towers and the Pentagon. 
A third plane was headed for another strategic location in Washington, 
DC but never made it. Leadership was facing unanswered questions. Were 
there more hijackers? If so, were the hijackers only on the East Coast of the 
United States? Were any hijackers coming in on international flights? The 
decision was made to ground all flights and divert international flights.

There were no processes in place for this scenario. There were flights com-
ing from Canada, Mexico, South America, and flights over the Atlantic and 
Pacific that had to be diverted or turned around and sent back home. Then 
there were planes flying all over the United States that had to be identified 
and told to land. Airports had to prepare for an influx of planes that were 
never supposed to be there. International flights landed at airports that may 
not have sufficient resources to handle customs and immigrations.

Initially, it was decided to control, monitor, and land all aircraft from 
one central authority, but the FAA soon realized that air traffic control 
is a series of spider webs which are handed off at appropriate points with 
some overlap. Once the emergency was declared through the system, each 
tower coordinated the landing and diverting of planes that was in their 
responsibility at that time. Granted this is a somewhat simplistic view of 
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what took place, but once the decision was made, communications on the 
edge of chaos took over.

Each tower and its personnel communicated with each aircraft (civil-
ian, commercial, military, foreign) and other towers until all aircraft had 
landed. Tower personnel did scramble fighter jets on occasion, as some 
aircraft did not respond to the Tower’s command. In this heightened state 
this is understandable. What should be noted is that standard technology 
was used throughout the entire event. There was no time to bring in an 
untested method or a technology that might have been able to view every 
aircraft flying over and into the United States. The people in the middle of 
the chaos did what they had to do with what they had.

Scenarios were run after the fact, and it was found that the best way to 
handle a situation of this magnitude in the future is to do it the same way. 
In other words, to let the “on-scene commander” handle his or her area. 
That is exactly what each tower did when identifying and grounding each 
plane. Were there more hijackers on any of the other planes? We will never 
know; however, it does not matter because of the thinking out of the box 
of each of the control tower personnel who landed those planes safely in a 
chaotic environment and in a record time.

The BP oil disaster was not as quick to respond to the complexity, and 
communication technology was advanced in this case. BP had an oil rig 
in the Gulf of Mexico that had a catastrophic failure that resulted in an 
explosion with loss of lives and a massive oil spill. Initially, there was much 
finger pointing as to who was responsible for the disaster. With major oper-
ations of this sort, there are many companies involved, and BP wanted to 
shift the blame. BP quickly settled with the families of those who died, and 
again BP viewed this in a manner to minimize the company’s loss. This 
was a marketing and political disaster for BP and meanwhile thousands of 
gallons of oil were pouring into the Gulf.

Once the United States put the onus on BP, there was a shift in its 
approach to handling the situation. After the initial disaster, BP was tak-
ing a tactical approach of putting out fires (figuratively), circling to protect 
the reputation of the company, and minimizing financial damage to the 
company. As the company realized the disaster was not subsiding but was 
indeed becoming worse, a program-focused approach was taken.

The program took some missteps, but this can be expected since the gov-
ernance had to be put together so quickly and there were so many stake-
holders with such diverse needs. As the program began to take shape, it 
became clear that command and control could not be centralized because of 
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the diverse set of component projects. The need for 24/7 updates and safety 
was compelling because of the number of vessels (airborne and waterborne). 
The waterborne vessels ranged from small craft to large tankers and many 
times they were in close proximity, within feet of each other. This could be 
compounded with a helicopter causing the small craft to shift because of the 
tremendous force given off by the helicopter’s rotors.

For this program, advanced technology was a must. There were over 
5,000 vessels at the height of the BP cleanup operations. Many of the ves-
sels were equipped with Automatic Identification Software (AIS). This 
allowed the “on-scene commander” to understand where his/her vessels 
were in relation to the other vessels in the area. Additionally, it relayed 
information to the overall commander for all vessels and to the onsite 
safety officer. Everyone was also expected to use the first line of safety, his 
or her eyes, scanning constantly to make sure that each person and vessel 
was safe, as technology can always fail.

Traditional technologies were used on the program as well. There were 
dashboards, the U.S. Coast Guard used its technologies to communicate, 
hand radios were used for the many volunteers, email, the U.S. Navy used 
its communication, and commercial vessels had their communications. 
The program also established a mechanism to communicate with the pub-
lic. There were radio and television advertisements. There were also ways 
to handle the media.

During all of this, communication technology was being used outside 
of the program which affected the program. There was a social media site 
dedicated to scientists where a problem would be posed and various scien-
tists would debate one or more conclusions. During this trying ordeal the 
mediator of this site offered scientists the problem of the BP oil “gusher” 
and its solution. These scientists were from all over the world and are some 
of the most brilliant minds living today. When the solutions were offered 
to the U.S. President and to BP, they were all discounted or ignored by 
both parties. Could it be there was an overwhelming amount of com-
munication, or that scientists do not command the same attention as the 
actors and politicians who became involved? When a communications 
plan is developed by the program manager, the plan must have response 
strategies for the media, dignitaries, internal and external stakeholders, 
and other communications that might affect the program.

Japan has a history of earthquakes and tsunamis. Earthquakes have 
been known to trigger tsunamis. In 2011, Japan had a massive earthquake 
which triggered tsunamis as high as 130 feet. These events happened almost 
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simultaneously and wiped out the infrastructure of the areas affected and 
killed tens of thousands of people. When it happened it created a chain of 
reactions at the Daiichi nuclear power plant that caused three of the reac-
tors to partially meltdown. Had the plant been affected by just one or the 
other event, Daiichi most likely would have survived with some structural 
damage and possibly some minor radiation leaks.

After some investigation, TEPCO’s (Japan’s Power Company) leader-
ship acknowledged poor preventative maintenance, maintenance, and 
management at the power plant. The power plant was not designed to 
withstand a one/two punch—an earthquake followed by a tsunami. There 
were many within the power plant who did some heroic deeds at the risk 
of their own safety to save those in the surrounding area, because they 
understood the gravity of the situation even before management was will-
ing to say anything.

Japan’s government had to establish a difficult program to reestablish a 
part of its country and stabilize a nuclear power plant. While the Japanese 
government and TEPCO leadership were stating everything was alright 
with the nuclear power plant, other countries’ governments were telling 
their citizens to return home from Japan. Japan was slow to react to advise 
its own citizens to move from the hot zone around the plant, although a 
U.S. carrier docked in Yokosuka over 100 miles from the Daiichi plant 
detected radiation 12 hours after the disaster. This is advanced technology 
in action, but it was ignored.

Technology was provided by France and the United States to help with 
the nuclear plant. Numerous other countries, including France and the 
United States, provided technology, people, and aid to help with the ini-
tial disaster relief and post-disaster help efforts. Communication was 
extremely important and complex in this disaster because of the severity, 
the amount of the population affected, and the impending nuclear situ-
ation. The Japanese government needed to establish a communication 
tactic similar to BP and 9/11 but with a focus on safety and the needs of 
the people. There were many lines of communications and many edges 
of chaos. There were many miscues with communication. Infrastructure 
was gone in this area of Japan. Survivors can be expected to be in shock, 
and post-traumatic shock may ensue if proper medical care is not estab-
lished. All communications’ infrastructure was overwhelmed, but there 
may have been other avenues available. As mentioned before, a U.S. carrier 
was approximately 100 miles from the epicenter of the disaster. A carrier 
is normally the center of the world when a group of naval ships deploy. 
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The carrier may have served as an alternate communications and logistics 
infrastructure for the area affected until the Japanese government was able 
to cohesively bring all parties together. This or another strategy may have 
been utilized but to date is not readily available in open source literature.

The lessons learned from these three programs are that technology needs 
have to be evaluated for the program and component projects. What may 
work for one program may not work for another program. Advanced tech-
nology may be required for a program for safety concerns, while another 
program would flounder with state-of-the-art technology.

Most are not working under the time constraints, disaster conditions, and 
tremendous stressors that the above programs placed on their program man-
agers. We normally have the time to plan the program and the technology that 
makes sense or to adapt the technology as the program matures or changes, 
as component projects come and go, and as benefits need to be adjusted to 
meet the strategic goals of the program and ultimately the company.

PROGRAM VERSUS CONSTITUENT 
COMMUNICATION AND COMPLEXITY THEORY

Senior project managers and program managers have always realized that 
stakeholder engagement and communication are part of the project man-
agement discipline. This was formally confirmed in 2013 when the Project 
Management Institute (PMI) published the fifth edition of the PMBOK 
and included a tenth knowledge area, Stakeholder Management.

PMI’s core team writing the Program Standard (2013) also acknowl-
edged the importance of stakeholders. This core team realized at the pro-
gram level it was not managing the stakeholders but rather it was a matter 
of engaging them. The section in the Program Standard is aptly titled 
Program Stakeholder Engagement (PMI, 2013b). An individual cannot be 
managed, as the standard points out, only a stakeholder’s expectations can 
(PMI, 2013b, p. 45).

Within the Program Stakeholder Engagement Domain the three activi-
ties are as follows:

• Program Stakeholder Identification
• Stakeholder Engagement Planning
• Stakeholder Engagement (PMI, 2013, p. 46)
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Throughout the program, the program manager is constantly reviewing 
the stakeholder list (or register). During the planning phase, the program 
manager typically interviews the most likely stakeholders (program spon-
sors, component project sponsors, functional managers, other program 
managers, project managers, governance board, team members, funding 
organization, performing organization, customer, subcontractors, and so 
forth). During this interview, the program manager should always ask who 
else should I speak to or who else does the program affect? Another key 
question might be who else might have key information about this program 
or any of the component activities? This activity should happen periodically 
throughout the program. Periodically does not mean once or twice a year 
but would depend on the volatility of the stakeholders and the program.

The interviews should then be mapped to understand the stakeholders’ 
influence on the program, how much monitoring must be done with the 
stakeholders (PMI, 2013b), and where they may help in areas of complex-
ity. Complexity is about areas where the program is on the edge of chaos.

For example, company X and company B have an established rela-
tionship and currently are working on a major RFID upgrade program. 
Recently, company X instituted and required all its suppliers to use radio 
frequency ID chips. Think for a moment if company B, a supplier to com-
pany X, were using the RFID chip technology and a natural disaster came 
through and wiped out the infrastructure for the company. Company X 
has a warehouse intact but no way to ship because the company does not 
have a means to scan the RFID chips. In order to stay popular in the eyes 
of public opinion and to keep a good supplier going, theoretically com-
pany X should loan or even buy company B at least the RFID scanners 
to move the supplies in the warehouse. Complexity may present itself in 
many forms. By mapping the stakeholders and having it available to the 
program team, this information is readily available if necessary.

Complexity mapping needs to be part of stakeholder planning (Byatt, 
2013). How will the stakeholders be communicated with and when are 
essential questions to be addressed in the planning process; however, as 
shown in the example above planning at a high level needs to be done 
for complexity. One trap to avoid is over-planning. Identifying stakehold-
ers with skill sets and how they may help the program is all that may be 
needed, for example, for a global program identifying internal and exter-
nal stakeholders, where they are located (Europe, Asia, North America, 
Africa), expertise, and the internal role on program and level within the 
company. This information would be useful when a program team might 
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be isolated, such as network outage for a section of Europe. The program 
team in the United States, Asia, or Africa in most cases would not be able 
to help. Depending where the program manager is located, he/she may be 
of assistance. In many cases, the program manager should not step into 
these cases of complexity. The program manager should have provided 
the teams with the tools to solve the situations. One such tool is the map-
ping of stakeholders, and another is the stakeholder engagement plan. 
This network outage in Europe should be dealt with by the program team 
in Europe, possibly with the assistance of stakeholders in Europe. These 
stakeholders may be the IT functional manager, governance stakeholder, 
outside IT vendors, and others. The types of stakeholders will be highly 
dependent on the situation, type of program, and type of stakeholders.

Stakeholder engagement is a critical element to the success of a program. 
The program manager is continuously testing soft skills when engaging 
program stakeholders. As with any program, stakeholders may or may not 
have the best interest of the program. The stakeholder may be the com-
ponent project manager sponsor. Program managers may accelerate and 
slow or stop component projects for the benefit of the program. This may 
not go over well with the component project manager sponsor and creates 
a complex situation with his/her organization, including budget, schedule, 
and even personnel issues.

The program manager in these instances needs to ensure that the 
affected stakeholder understands the goals of the program, working with 
the stakeholder to re-deploy resources, to accurately reflect risks to the 
stakeholder’s organization, and to provide accurate and honest communi-
cations. When stakeholders perceive the communication is open and hon-
est, done well, and the good of the program and ultimately the company 
is at the heart of the plan, most stakeholders will support the needs of 
the program. The support may not happen immediately and may even 
take the program manager several weeks of negotiation and engaging the 
stakeholder.

In a complex environment, the messaging needs to be simple: there 
should be an ownership (logo/phrase), the objectives/goals need to be 
understood by everyone on the program, the message must be believable, 
and stories should be used for messaging (Byatt, 2013; Gordon & Curlee, 
2011). A program is a culture, and the program manager needs to instill 
a sub-culture of complexity. Culture is a system of shared assumptions. 
Assumptions help guide the program team toward resolving internal and 
external challenges. The culture provides a framework for the program 
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to interact, judge, and even intimidate external organizations and forces. 
Understanding a foreign culture allows an individual a paradigm to inter-
act with it (Schein, 2004). Cultural complexity is the understanding that 
shared assumptions offer a means to judge guidelines and principles that 
define and guide a group (Curlee & Gordon, 2010). The framework is not 
formal or hierarchical but is one developed through leadership, experi-
ence, observation, and organizational folklore.

Shaping culture would appear to be a missing component in address-
ing complexity theory in dealing with the many stakeholders. The pro-
gram manager cannot be present to address every challenge or deal with 
every stakeholder (Krajewski & Ritzman, 2001). The program manager 
must have the vision of what the program needs to look like to mesh with 
the organization and succeed with the stakeholders. Culture takes time to 
shape, and the program manager does not impart the culture overnight. 
Merging culture with vision needs to occur to allow the program to move 
forward in unison. The component projects need to adopt the vision as 
well as the program. The culture and vision are occurring from the top 
down and the bottom up.

A complexity-based leader cannot be limited in expressing ideas and 
concepts. Successful complexity-based leaders when establishing cultures 
on their programs use myths and metaphors. By combining with icons, 
symbols, slogans, and other codes, the leader can drive the program team 
to above-normal achievements. The complexity culture drives the pro-
gram to a more social culture.

Myths and metaphors may be used to leverage a team and even stake-
holders toward a higher level of change. They are expressions of the com-
plexity of human systems. Myths and metaphors have been known to 
move teams and programs toward greater success. Great program manag-
ers may use an organizational myth as a central theme for a program to 
transform it beyond the actual needs of the program. Think of 9/11, the 
BP oil disaster, and the natural disasters in Japan. The leaders of these 
programs did not have to go far to design organizational myths to have 
the nation pull together to help. These organizational myths bring about a 
social phenomenon that is as great as the butterfly example in complexity. 
The flapping of a single butterfly’s wings (or actions of a single person) can 
create a great change or effects elsewhere or later in time. Think of all the 
flights that were safely landed in a record amount of time in the United 
States on 9/11.
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Most organizations have stories to tell. This is the making of the myth. 
The program manager must craft the details and make sure the impor-
tant elements are retained and the message is maintained. The program 
manager can take a pertinent program milestone, how an individual was 
effective, or how the complexity was overcome, and talk about the obstacle 
with a few team members. Good news travels just as fast as bad news. 
Create myths about people on the team and about the program itself. Soon 
the stakeholders will be supporting the program, even when there are 
hard times. Remember that people are social creatures, so there is nothing 
wrong with creating positive myths about good people on the program.

A military officer learns early in his/her career to present several options 
to the senior officer. The junior officer also should present his/her recom-
mended option. The senior officer may have two or three junior officers 
present the same scenario and not every junior officer will provide the 
same recommendation. Is only one officer correct? Possibly, if the sce-
nario presented is a linear-type scenario. On the contrary, if the scenario 
is complex, the answer most likely is they were all correct. Why? It would 
depend on the rationale, assumptions, and the complexity at the time. The 
next time it happened all the same officers may present entirely different 
answers. Complex problems do not have only one right way to succeed. 
Too often leaders, hence stakeholders, become set in how it was done in 
the past rather than in looking how it could be done successfully in the 
future. There may be elements that are similar to past situations, so the 
program manager should look for those (and other leaders on the program 
as well), but those similarities should not be the primary course of action.

Stakeholders with experience may attempt to replicate their experience in 
every new situation. Rather than learn what could be done, too often indi-
viduals do what has worked in the past. The program manager should help 
stakeholders on the program (e.g., component projects, component activi-
ties, component programs) to learn and then apply a solution, and then the 
program is ruled by complexity. If there are pressures upon the program 
leaders to seek the best solution rather than apply a new solution, then the 
organization is truly embracing complexity. A culture of complexity should 
supersede the individual, and the culture should be driving change.

Program managers must help the stakeholders realize that everything is 
connected on a program. This is related to the butterfly effect as mentioned 
earlier. Benefits realization is one of the program fundamentals. A minor 
change to the company’s environment or the program’s internal environ-
ment, or even a shift in the industry (the flapping of the butterfly’s wings) 
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may cause a ripple effect that forces the program manager to stop some com-
ponent projects. Complexity represents elements of unknowns. The program 
manager needs to review and understand what variable caused the change 
to understand the trend and how it affected the program. The variable may 
cause changes in other areas of the program not normally expected.

Program managers pay attention to the interdependencies of the com-
ponent projects and programs. The environment that made the program 
successful might change in such a way to make a program fail or no longer 
be necessary. Failure should never be an option for a program manager. 
Cancellation of the program may be necessary, but it should never be a 
surprise, especially for the stakeholders.

When creating the program culture, program managers should blend 
it with their own distinct philosophy. A culture has the similarities of a 
tribe. Upon understanding this, program managers can drive their ideas 
into programs and thereby expand their sphere of knowledge. Program 
managers impart their beliefs through intellectual and non-intellectual 
means. Business culture in the Western world is based on free enterprise 
and has a strong basis on survival of the fittest (Curlee & Gordon, 2010).

Complexity-driven leaders understand that their role as a modern leader 
means they will have limited time and limited contact with everyone on 
the program. Given that the leader will not always be available for the 
team and stakeholders, there must be a way that a surrogate leader can 
be consulted. In the past, this was accomplished by having multiple lay-
ers of leadership and the program manager would delegate authority and 
responsibility to others. This situation is limited and often more expen-
sive than a program can allow. The most important aspect of complexity-
driven leadership organizations are the utilization of a clear leadership 
philosophy that offers direction, guidance, and clarity to questions others 
might have about the program. Complexity-driven program managers 
understand the social system of individuals and realize there is not a direct 
relationship for critical social concepts, such as learning, knowledge, and 
understanding (Curlee & Gordon, 2010).

Complexity leadership is difficult but intuitive for many program man-
agers. Organizations need to provide the program manager the leeway to 
effectively utilize complexity. For complexity to be successful in an orga-
nization, it requires that there already be a culture and system of solid 
leadership supported by the culture. Furthermore, the program manager 
must be an individual who is respected by the program and is considered 
the correct person for the job. Having a solid footing to start will assist in 
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allowing the program manager to be successful and earn the respect of the 
various stakeholders.

Politics is endemic in any organization and normally extends to the pro-
gram. Humans are not machines like cars or computers. People can always 
choose to make a difference or to be a roadblock, depending upon their polit-
ical disposition. Widgets in a machine have no such free will and will always 
perform their assigned duty. The widget will either be 100% or 0%. People 
simply do not operate the same way. People will offer productivity between 
0% and 100%, and this productivity will depend upon a great number of 
variables. Unlike the widget that has two states, working and productive, or 
broken and non-productive, people have a wide range of productivity.

The program manager must understand that he or she must learn to 
navigate the political infrastructure of the organization and the program. 
There is always an unwritten dynamic among the strategic stakeholders of 
the company and those of the program. While some individuals will have 
agendas, either hidden or apparent, the goal of the program manager is to 
mobilize the stakeholders into action to realize the benefits of the program.

Consider the program as a set of small teams that are interdependent 
and the program manager is expected to synergize the teams to increase 
the benefits. Small teams support complexity for communication, acceler-
ated learning, and achievement. The small teams create networks that are 
helpful later. These are external stakeholders that assist the program in 
times of complexity to help with the success of this small team and ulti-
mately the program.

Programs have become more complex and will rely upon fewer individu-
als to produce greater results. Complexity theory simply stated is there are 
systems too complex to define but appear to have patterns with some mean-
ing. As stated before, the program manager must keep in mind certain 
previously discussed tangential theories that form the basis of complexity 
theory, such as the butterfly effect and six degrees of separation (Cooke-
Davies, Cicmil, Crawford, & Richardson, 2007).

A successful strategy is for the program manager to calculate the formal 
and informal lines of communication (LOCs). Understanding how infor-
mation flows within the program makes for an important exercise for the 
program manager. Keep in mind that there will always be formal, hier-
archical lines of communication and informal, non-hierarchical lines of 
communication. It is best to map out these lines in order to better under-
stand how information is disseminated within the program. Mapping out 
these LOCs between the strategic stakeholders helps the program manager 
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understand the relations among the stakeholders and the complex nature 
of the program.

As a program manager, consider using the engagement form to iden-
tify and map out every relevant stakeholder. This can offer a profile about 
each person involved and can be used as an area of focus and concern. 
Understanding stakeholder concerns and identifying them in advance 
is important for effective stakeholder engagement and communication 
(Figure 12.1).

Name, Title, Concerns of Stakeholder

Positive Impact Negative Impact

Stakeholder Engagement

FIGURE 12.1
Stakeholder engagement.
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A white castle and flowers symbolize the marriage of war and peace.
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INTRODUCTION

Programs are an amalgamation of different projects that are connected 
with a strategic goal. Complex programs require a variety of concepts in 
order to address the economic issues related to the program. Ultimately, 
a successful program is one that realizes its benefit and is completed on 
or below budget. Although time is a consideration, if the target budget is 
achieved, this is a major achievement for any program. In order to achieve 
successful economic results in a program, one needs to consider all the 
life-cycle costs of the program. Most programs consider the costs of the 
program, but one must always consider the recovery costs associated with 
any long-term program. To this end, one needs to consider both the for-
ward logistics and the reverse logistics of a program.

Reverse logistics management is about the handling of materials after 
they have been sold to the end user—in this case, this would be materials 
that were used for the program but were not fully used or consumed in the 
process. How this impacts a mega-program is that within any program 
there will be materials purchased, modified, and used to finally build 
and complete the program. Given that so much material will be acquired 
during a program, it is important that attention be paid to the forward 
logistics as well as the reverse logistics. An analysis of the waste stream 
and recycling should be completed to address not only any environmental 
concerns but also potential economic savings.

The three essential areas of reverse logistics are returns, reclaimed goods, 
and recycling (RL3), and a properly engineered reverse logistics department 
within a program will allow all of these areas to work together while every-
one has visibility of these processes throughout the organization. Visibility 
is about allowing everyone in the organization to be able to retrieve, review, 
and analyze the information about reverse logistics. Complete visibility is 
important because then there can be a true economic analysis regarding 
returns, reclaimed goods (waste management), and recycling. Information 
is the first step to achieving better outcomes, because since many of these 
elements are typically ignored, if one can design an organization that can 
leverage these areas it can lead to savings throughout the program.

In a mega-program, such as the launching of the Disney Cruise line 
that included the construction of two large modern cruise ships, the con-
struction of a dedicated terminal in Port Canaveral, a fleet of buses, and 
the acquisition and development of a private island was a billion dollar 
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investment (Hemmingway, 1998). If one were to make a conservative esti-
mate and consider that 1% of a billion dollar program consists of waste 
and recyclables, then a billion dollar program has a $10 million opportu-
nity, if managed properly.

If one were to start in the planning phase of a program to consider this 
opportunity and to develop systems and management that would maxi-
mize these kinds of opportunities, it could certainly offer considerable 
program savings. Given the current economic situation, no business can 
overlook this kind of potential and so it must plan for addressing these 
economic and environmental realities.

Returns Best Practice

The reported value of U.S. returns is estimated at $100 billion per year 
and consists of approximately 4% of the U.S. gross domestic product 
(GDP) (Blanchard, 2012; Li & Olorunniwo, 2008; Stock & Mulki, 2009). 
This statistic alone shows the importance of the management of returns. 
Further studies have shown that the rate of returns can vary between 
5 and 50% (Rogers & Tibben-Lembke, 1998), and so even at a modest 5% 
rate, this level of returns is significant. Given this level of potential, any 
mega-program should start with a manageable process to address returns. 
What often happens is that returns have many more processes or steps and 
so are less effective than traditional forward logistics which leads to more 
money lost through inefficiency.

The returns process is the most commonly identified aspect of reverse 
logistics. This is not surprising, because all retail organizations need to 
have some manner of returns process. What was found in much of the 
reverse logistics research was the organizations that did not have a solid 
defined process for their returns had the most room for improvement 
(Blanchard, 2012). If the returns process is not done properly, an orga-
nization can lose the value of these returns. A best practice in returns in 
a program is to use a tracking number, such as a purchase order is used 
for supply chain and forward logistics, and this internal return number 
allows the return to be better tracked (Gordon, 2011). The consistent use of 
this kind of tracking number was found to help improve the returns pro-
cess as it moved through the organization. Keep in mind that if a product 
is not returned, the loss is 100%. Incorrect, damaged, or otherwise unus-
able product can be a drain upon a program if not managed properly.
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Another best practice is to appoint a person to oversee the reverse logis-
tics process within a program. The establishment of the reverse logistics 
department is an important way to make sure that material recovery is 
part of the program. Depending upon the size of the program, it might not 
mandate a full-time position, but making someone responsible and hav-
ing someone skilled in negotiations will certainly assist with savings in the 
area of returns. Organizations have long understood that having a highly 
trained and professional supply chain group will yield organizational ben-
efits beyond the cost of these professionals, and organizations are only 
beginning to realize that applying the same level of training and profession-
alism to reverse logistics can yield the same level (if not greater) of benefits. 
Furthermore, another best practice in returns is the policy and customer 
service. Given that no process will be 100%, a manager in a program must 
understand that there will be incorrect, broken, or otherwise unusable 
materials that will end up on the loading dock. Since the mega-program 
will have to manage hundreds or thousands of suppliers, it becomes impor-
tant to have a reasonable returns and customer service process. Without 
having this requirement to start, the program might find itself overspend-
ing just to acquire the necessary materials to complete the program.

Reclaimed Goods Best Practice

To clarify, since there are many competing ideas in this area, recycling in 
this context is any program that reuses material by returning to locations 
that reuse material in a similar fashion. Examples are cardboard recycling, 
aluminum recycling, and plastic recycling. These materials are recycled 
and reused in a manner that was similar to the original item. Some of 
these materials might also include a bounty for returning the items for 
recycling (such as CA redemption value) which is a cost taken at the time 
of the sale and is returned if the product is returned to an approved recy-
cling center. Reclaimed goods are materials that are either re-sold in a 
used state to gain back some value, such as selling old computers or mate-
rials that are sold for scrap, such as the sale of old cell phones where if the 
model is too old the item is reduced to usable pieces or even to the point 
of extracting certain rare trace elements used in such technology. Both of 
these areas are important in a program, but each could be handled differ-
ently, depending upon the program or the volume of the particular areas.

The management of the waste stream has become more important as 
the public has become more aware of organizations that do and do not 
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take steps toward preserving the environment. There are economic issues 
that should be pushing program managers of mega-programs to make 
sure that all of their stakeholders are environmentally conscious but also 
fiscally conscious of waste. The United States is by far the most wasteful 
nation in the world, and although we have taken steps to reduce waste and 
to recycle more, the United States is still far behind other nations.

To understand the potential untapped recycling potential in the United 
States, if we take a state like Ohio that has a strong recycling industry, 
it can offer potential to a program. The Ohio Department of Natural 
Resources reports that Ohio’s recycling industry generates $22.5 billion 
in direct sales and employs more than 100,000 people. Recycling in Ohio 
accounts for $650.6 million in state tax revenues, and the numbers pre-
sented make it clear that Ohio has been successful in tapping the potential 
of recycling. Ohio is a leader in both employment and sales derived from 
the recycling industry. Furthermore, to understand the scale of the suc-
cess, 4.3% of the workforce is involved with recycling. This percentage far 
exceeds neighboring states of Indiana, Pennsylvania, and New York. The 
average annual salary earned by Ohio recycling workers is $36,600. This 
average salary is higher than comparable jobs in nearby states despite the 
cost of living being higher in New York.

Despite political and social pressures, some companies still actively 
resist moving toward programs and solutions that preserve the environ-
ment. Although there is no clear solution for every program, there are 
certainly three important steps that any organization should take to make 
sure that they are addressing and potentially saving money through recy-
cling and reclaiming goods. There are three best practices that stand out 
with regard to recycling or reclaiming material.

The first best practice is to appoint a responsible person who has a pas-
sion for this kind of work. If a program manager does nothing else in this 
area, appointing someone accountable will at least help move the organi-
zation in the right direction. It is not necessary for a top-level manager to 
be appointed the environmental manager, but what is important is that 
the person believes that it is important and is passionate about making 
sure that it gets done. Too often organizations are satisfied with putting 
colored bins out and leaving the responsibility to the employees to prop-
erly sort. Without any kind of accountability, these kinds of programs 
never amount to much and probably end up costing the company more 
money than they save. Making a passionate person responsible will often 
lead to remarkable results.
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The second best practice is to require that all areas have a recycling and 
reclaimed goods program in place that is sound and sustainable. When a 
program is required it forces people to think about the best way to do it, and 
if the group is forced to bear the economic impact they will try to make the 
program as cost effective as possible. Too often a program is set up at too 
high a level and does not take into account the correct information. A pro-
gram will have resources on a global level, and a recycling program in New 
York City might not be the same approach to take as a recycling program 
in Tokyo. One also needs to take into account the scope of the recycling or 
reclaimed goods; if the volume is high then one should consider utilizing a 
liquidation company that would be able to assist with locating buyers for the 
recycled or reclaimed goods (Rogers & Tibbens-Lembke, 1998).

The third best practice is to examine the carbon footprint of the program. 
This might seem a lofty goal because there is no requirement for such a 
review, but if a mega-program can incorporate such awareness, then it will 
help encourage more awareness of the environment and the mega-program. 
Depending upon the program, there could be opportunities with energy 
efficient buildings, energy efficient technology, and the use of alternative 
energy sources to attain a carbon zero footprint (Gordon, 2011).

SUMMARY OF REVERSE LOGISTICS 
AND PROGRAM MANAGEMENT

Reverse logistics management is important to a program because it can 
better utilize the acquired resources for a program. Since a program 
will typically span years, a longer time horizon must be considered. 
The more time that the program will take, the more resources will be 
used and the more resources will be obsolete by the end of the program. 
By considering these long-term issues such as returns, recycling, and 
reclaimed goods, the more efficient the mega-program will be. In one 
building in London that was built in 1870, through effective management 
of resources, leveraging alternative energy sources such as solar and the 
harvesting of rainwater, the building was able to achieve through renova-
tions a 60% reduction in energy and water requirements (Gordon, 2011). 
Such optimization shows that construction of a new building or develop-
ment of new technology is not required for an organization to achieve 
remarkable savings.
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Programs have significant opportunities in so many areas. There are 
multiple best practices that can achieve significant savings in scope, time, 
and budget. Any program manager tasked with being involved with a 
mega-program can apply many of these best practices in order to improve 
the area or perhaps even the entire mega-program. Opportunities exist 
not only in process and people but also in programs. Process improve-
ments exist by applying the best practices to programs, while unrealized 
savings can be found through efficient recycling or reclaiming goods that 
otherwise would have been wasted. Given that programs will span longer 
periods of time, it is important to understand what can be achieved and 
to understand that economic impact and savings can mean the difference 
between success and failure of a program.

PHOTOGRAPH 13.1
There is still so much to be written about program management. The field is wide open!
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There is a narrow road between success and failure. The case study presents a difficult 
situation where a program manager can show that he or she has the ability to navigate 
even the most treacherous paths in life.
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CLASSROOM MATERIALS

Case Study #4

Military Technologies Inc. vs. Guidance Systems LLC—Part Two

Re-read and review the case study in Chapter 10 as a point of reference for 
this case study. You are the program manager for Military Technologies 
Inc. and Guidance Systems LLC is currently the subcontractor to Military 
Technologies Inc. for other guidance systems for the new generation of 
military support ground vehicles. These vehicles are state of the art and 
have considerable technology on board to move the vehicle as well as to 
notify the driver of friends and foes. This vehicle is under development for 
ultimate use by the U.S. military.

The negotiations that were discussed in Chapter 10 have already taken 
place, and this case study is taking place about a week after that negotia-
tion meeting. From that meeting, a verbal agreement has already been dis-
cussed that sounded like it would meet everyone’s expectations. Although 
the agreement to utilize the new proprietary technology between Military 
Technologies Inc. and Guidance Systems LLC has not been signed, most of 
the agreement was concluded in the last negotiation. Jack Smith was given 
the responsibility to complete the contract details, but then without much 
notice, Jack Smith resigned from Military Technologies Inc. and took a 
job with a competitor. Jack Smith did not have a confidentiality agreement 
and did not have a non-compete clause in his contract, and this new situ-
ation could potentially be an issue.

What is interesting is that Jack Smith has taken a new role with one of 
the companies that had been put forward as a potential alternative sup-
plier by Graham Garnet. Graham feels that this was a planned move by 
Jack Smith and feels that Jack can use the information from the negotia-
tion as well as from the file that Graham had compiled to destroy all the 
hard work that has gone into the negotiation. You are not sure what Jack 
might be up to; however, you wish him well.

As you are working to complete the contract between your company 
and Guidance Systems LLC, you get a call from Jack Smith. Jack lets you 
know that his new company, Seatech Industrial Inc., can actually pro-
vide the same technology at half the price of what the deal with Guidance 
Systems LLC was going to be. He advises you that now that he works at 
Seatech Industrial, he has reviewed their specifications in detail, and he 
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is sure that Seatech could do the same thing for a lot less money. You are 
unsure of what to do because the savings would represent a lot of money 
to your company.

Later that day, you get a call from the head of Guidance Systems LLC, 
Edward Saturday, and he advises that they got a call from Jack Smith 
that you are considering an alternative offer from Seatech Industrial 
Inc. Mr. Saturday tells you that he feels upset that at this late stage in 
the negotiation you would consider an alternative offer, from an infe-
rior company. Edward Saturday speaks about the long history between 
the two companies, and how the offer that you have made to Guidance 
Systems LLC is a lot of money for a small company, and it means a lot 
of new jobs. Backing out now would not only mean no new jobs, but it 
would result in putting dozens of people out of work. He mentions to 
you that he knows that the U.S. military has been promised this new 
proprietary technology from Guidance Systems LLC, and he would per-
sonally go to his contacts there to tell them about how you purposefully 
misled everyone involved.

Mr. Saturday advises that you may have worked with Jack Smith for a 
long time, but he says that working with him was not easy. He found Jack 
to be deceptive at times in the relationship between the two companies. 
He would hope that you would do the right thing and send over the con-
tract at the agreed upon price. You close the discussion that you will call 
him in the morning after you have had some time to discuss the matter 
internally. Mr. Saturday was not happy but advised that he will look for-
ward to your call.

Case Study Questions

 1. What do you do? Will you consider the new offer or will you move for-
ward with the contract as verbally agreed with Guidance Systems LLC?

 2. Do you use this opportunity to re-open negotiations with Guidance 
Systems LLC? It is obvious that they are worried, so do you use this 
as a way to get a better price?

 3. You feel that given the politics involved in this now, you will likely get 
a call from the president of your company to ask about the status of the 
contract. What will you prepare as a response to the company president?

 4. What will you cover in your call to Edward Saturday at Guidance 
Systems LLC in the morning? You know that you need a solid posi-
tion with whatever you decide to do.
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 5. Will you include Graham in this discussion? Why or why not?
 6. Do you contact Jack Smith? Why or why not?

SECTION QUIZ

Section 1

Multiple Choice

 1. Words account for a small part of communication. What are two 
other aspects that account for communication?

 a. Tone and the way the person is dressed
 b. Body language and the way the person is dressed
 c. Demeanor and the way the person is dressed
 d. Tone and demeanor

 2. Technology and several other factors help the virtual organization. 
Name two others.

 a. Training and processes
 b. Training and face-to-face meetings
 c. Processes and face-to-face meetings
 d. Organizational meetings and face-to-face meetings

 3. English is considered the international business language. Which 
one of the following is a barrier of the English language?

 a. English’s nuances
 b. English’s various written forms
 c. English slang
 d. All of the above

Section 2

True/False

 1. Modern virtual organizations can only exist with technology.
 a. True
 b. False
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 2. Program managers have a strong, stable relation with their direct 
supervisor and this helps with the stability of the program.

 a. True
 b. False

 3. Always use the latest technology for the program.
 a. True
 b. False

 4. An employee may suffer from loneliness when shifting from a tradi-
tional organization to a virtual organization.

 a. True
 b. False

 5. LinkedIn® is an example of social media.
 a. True
 b. False

Section 3

Answer Key

Section 1

 1. D
 2. A
 3. D

Section 2

 1. A
 2. B
 3. B
 4. A
 5. A
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DISCUSSION QUESTIONS

Short Discussion Questions

Technology can help a virtual organization succeed or fail. What are 
some of the areas that a virtual organization may overlook when it 
comes to technology?

As a program manager, discuss how you would harness the power of 
social media for your program.

PHOTOGRAPH 14.1
Everyone admires success.
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The Future of Program 
Management and Complexity

COMPLEXITY THEORY AND COMMUNICATIONS

Communication is instrumental for the success of any program. 
Intertwined with this success is understanding how to use communication 

PHOTOGRAPH 15.0
Modern technology vs. nature’s tranquility. Birds have adorned the skies longer than jets. 
Birds instinctively know where to migrate; humans use technology to migrate for busi-
ness, to relax, and to move.
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effectively in a complex environment. Adapting communication leader-
ship skills to complexity theory and arming the program team with tools 
and techniques to take advantage when faced with complexity will lead 
to teams that are ready to tackle the unexpected. To achieve this goal, the 
program manager must learn to leverage communication technology, 
maximize face-to-face contact, and send important messages in multiple 
formats to ensure reception by all stakeholders.

Communication must not be limited to any one media; multiple media 
formats are preferrable to ensure that the message is communicated. This 
redundancy of communication is not easy to accomplish, but it should be 
applied whenever possible. Program managers must understand that com-
ponent projects will span many different groups and that additional commu-
nication is necessary. An important factor along with this communication 
is accountability of all stakeholders involved. Communication must not 
only be clear on expectations, it must be clear on consequences. Program 
managers must be even more diligent about holding parties accountable 
to their responsibilities (schedule, quality, statement of work), because the 
programs that they manage might not be seen as the largest priority at the 
time. The day-to-day program tasks might consume the component project 
manager, but from an organizational goal or success standpoint the suc-
cess of the program is a direct reflection upon the organizational image. 
Successful programs benefit the organization, and the more programs that 
become successful, the more people will want to participate.

Communication at multiple levels and through multiple media can assist 
a program to become successful. One successful program can assist a pro-
gram manager in gaining additional support in other programs and projects. 
For example, if a recycling program is successful, other project managers 
will seek to be involved on component projects in order to share in the orga-
nizational success. The only way that people can know about a successful 
program is through good organizational communication. Communication 
is more about passing along information to help shape the opinions of oth-
ers than about forcing compliance from unwilling parties.

Gordon Moore, the co-founder of Intel, astutely predicted that comput-
ing power would double every two years (1965). In his paper (1965), he also 
stated that integrated circuits would double in capacity every 18 months. 
There were other accurate forecasts about technology that add to the cred-
ibility of the paper, and Moore’s predictions became known as Moore’s 
law. Overall, he was correct.
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Assess potential Moore’s laws issues by examining different technologies 
in the program and use a flowchart similar to that shown in Figure 15.1. 
The assessment should review risks and costs.

Whether the advances made in technology will be those of Star Wars 
or Star Trek, holographic images and robots with feelings speaking with 
humans, or communicators translating on the spot, only the future will 
dictate, but there is no doubt that technology will advance program com-
munications. Technology has helped program managers implement com-
plexity theory on their programs.

Social media is based on the complexity sub-theory of six degrees of sep-
aration. Without the bright minds of college students meeting the needs of 
how to socialize and share information, social media would not have been 
born, or at least not in the form we have today. Business may not always 
be as creative as college students meeting a need for themselves and their 
fellow students.

Consider cell phones and smart cards. Both technologies were created 
by the same phone company that had no idea how to market it. Both were 
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abandoned, and the ideas were given to the open market. History shows 
what enterprising, out-of-the-box thinkers can use with technology that is 
not yet used. Where would you be today without your smartphone?

Enterprises have business plans, competing funds, and milestones that 
must be met for new technologies to be created. Creative program man-
agers adapt or push the limits of existing technologies to meet program 
needs. Global programs are faced with some of the following technologi-
cal issues which hamper complexity:

• Language barriers
• Lack of virtual reality/simulation
• Time zones/geography
• Dependence on hardware (e.g., must stay linked to one device for 

video conferencing)
• Bandwidth
• Email volume

Other issues exist, and each program manager, depending on his or her 
situation, can add or subtract from this list. Each program is unique but 
will have commonality with other programs. The above matters will be 
evaluated for emerging technologies.

Language barrier continues to be an ongoing challenge on programs. 
There are several official English languages (United States, Australian, 
Great Britain, etc.), and the nuances between them are many. There are 
also many nuances within the English language. This creates difficulty for 
the individual who is not a native speaker. The program manager also must 
establish a program communications plan that establishes clear guidelines 
on the use of the English language in emails, during conversations, and 
so forth. This can stifle creativity during complex events if individuals are 
not using their native language.

A new technology being tested is augmented reality. This would be an 
app that resides on a smartphone or in special glasses. It would allow the 
user to interact with an individual in real time while each is speaking his 
or her own language. Each person would need to have the app loaded on 
the special glasses or smartphone. Some businesses already require their 
employees to upload certain apps onto their phones, so it would not be a 
stretch for companies to require this particular app.

Augmented reality may be taken a step further, for a virtual water cooler 
break. This would help prevent the loneliness that often develops for those 
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who first transition onto a virtual program/project. Think of the potential 
for those incidents on the edge of chaos. Small teams could actually meet 
in a lab, where the disaster occurred, at the construction site, or in a con-
ference room, and each person would speak in his or her native tongue to 
resolve the crisis at hand. Think of the possibilities this technology has for 
those who might be able to adapt it for other program uses. Training could 
be done globally, and resources may not have to be redeployed.

In the 1990s, video teleconferencing was one of the premier technolo-
gies. Companies that could afford the technology were proud to demon-
strate its use. The technology was difficult to use, employees had to be very 
still during the conference, sometimes they had to travel to a central loca-
tion, and many times it did not work or was not compatible with another 
company’s system. Video teleconferencing soon fell out of favor by many 
companies as expensive and not worth the trouble.

In the late 1990s and 2000s, PC webcams became the next technology 
wonder, and many laptops come equipped with them installed. Program 
managers may use webcams on occasion to host video conference calls to 
add a personal touch and help the team members get to know one another. 
The issue with the webcam is that the person is also tied to the laptop. 
As tablets and some smartphones provide the ability to have face-to-face 
chats, then we are no longer tied to a laptop to have a video chat. This lack 
of a tether to a laptop would allow the employee to roam to the location 
needed to have the video chat to resolve the complex situation. One person 
from the team may be at home where it is 2 a.m. and he needs to move to 
the study so as not to wake the family; another member is at work in a lab 
but moves to a conference room to have some silence; and the third person 
is the team lead. This would be even better if this team was using the aug-
mented reality app, especially if there were a language barrier and if they 
were resolving an edge of chaos situation.

Program managers can become overwhelmed with emails quickly and 
fear that they may overlook a critical email from the client, program spon-
sor, or team member. Many program managers try to find an hour or two 
of quiet time each day to quickly go through the vast amounts of email, but 
in reality most emails are just scanned. Program managers in the future 
may be able to directly link to a computer. So during those sleepless nights, 
when the brain had that brilliant solution for the perplexing problem on 
the program, or the brilliant answer for the client, the thoughts would tele-
pathically transmit to the computer. This technology may not cut down on 
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the number of emails that need to be read, but it will capture the creative 
thoughts that we lose in our sleepless or drifting off to sleep moments.

Social media sites are addressed in this chapter. Without social media sites, 
complexity theory might have stayed in the area of mathematics. Social media 
has skyrocketed and has been accepted by businesses. Those businesses that 
understood how to harness the power of the social media sites have been able 
to extend their reach officially and unofficially. Officially they have expanded 
by having a company site. The company also receives tangible marketing and 
advertising with each employee who has a profile with a resume containing 
the name of the company as a current or previous employer. Employees also 
may tweet about the company. This may be at the request of the company, or 
the employee may be responding to some event. In either case, the company 
is receiving publicity (it may be positive or negative).

Internet of things (IoT) is another interesting technology that will aid 
the program managers as teams become more adept with smartphones 
and IoT becomes more readily available (Grier, 2013). IoT is the ability to 
manage “things” such as making a cup of coffee, accessing data from the 
laptop, and so forth from a smartphone. This technology is just starting 
to become evident in the marketplace. There is a car advertisement where 
a spouse wows her husband by locking the car remotely while boarding 
a plane. There is another commercial where a parent activates the home 
security system remotely using the smartphone.

Eventually this technology may allow program managers who are leading 
disaster recoveries to move rubble that is trapping survivors, or at least to 
send a locator beacon. Or this technology may be able to network and ana-
lyze the various structures that have damage. The analysis can then be sent 
back to the appropriate parties with the next steps or safest steps for cleanup.

IoT would have many uses for complex business applications as well. IoT 
technology may be able to help the program manager predict the likeli-
hood for the edges of chaos on programs. If this technology is able to do 
this with some accuracy, then automated tools designed to react to com-
plexity can be incorporated within the IoT and integrated into augmented 
reality. New technology is only limited by the imagination.

Knowledge is power, but many disciplines and companies have so much 
knowledge/data, the question becomes how should it be managed and 
accessed? What should be done with perishable data? Many companies have 
knowledge management systems, but few of the systems are intuitive to the 
user, many become dumping grounds for data, information becomes dated, 
and searched data are not returned in any rhyme or reason. Companies’ 
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internal knowledge systems are not Google® or Bing®. The end users become 
frustrated. Program team users may remember something that could help 
with a complex solution but go to the company’s knowledge system and 
become frustrated because the information cannot be found. A new tech-
nology for harnessing knowledge is visualization of data (Grier, 2013). There 
is promising visualization research that demonstrates essential information 
and data analysis is found much quicker and is more accurate than in tra-
ditional methods. For large, complex programs, extracting and analyzing 
current and historical information is essential. For most companies, this is 
time consuming and laborious. Visualization promises to decrease the labor 
and time needed to find and analyze the data.

No one would dispute the power of social media. Throughout the book it 
has been noted that social media is based on the complexity sub-theory six 
degrees of separation. As previously explained, any person in the world is 
no more than six people away from being connected to any other person in 
the world. Such a powerful social medium should be considered an essen-
tial tool for all programs. Yet a McKinsey Global Institute research report 
(Chui et al., 2012) found that companies vastly underuse the capabilities of 
collaboration and communication available in social media. Social media 
technologies include the following:

• Blogs
• Wikis
• Discussion forums
• Collaboration sites
• Social networks
• File sharing

McKinsey suggested that to harness the power of social media across the 
enterprise, a company “must be open to information sharing and create 
cultures of trust and cooperation” (Chui et al., 2012, p. iii). Social media is 
trending to smartphones versus laptops. Facebook’s SEC filing noted that 
by 2015 mobile Internet users will overtake wired Internet users (Holmes, 
2012). Social media has now taken care of integrating just about all the 
social mediums. What does this mean?

A Facebook account allows the owner to link the following:

• Email address books
• Tweeter feeds



174 • Successful Program Management

• Blogs
• YouTube® videos
• Flickr®
• Links to URLs

Think of all this data on individual accounts, and then there are groups, 
and there are individuals sending messages to each other as well. There is an 
enormous amount of social data. Some companies have started experiment-
ing with social media command centers (Holmes, 2012) to harness the data. 
GE has used it to speed repairs to the electrical grid, Wall Street to predict 
stock prices, and Nestlé to try to boost customer sentiment (Holmes, 2012).

Using social media command centers on programs could help the pro-
gram manager in a variety of ways. First, the program manager could 
monitor social data external to the program, which would affect the stra-
tegic goals of the company/organization and would cascade to the pro-
gram. Second, the social data may provide alerts to internal company/
organization situations that will affect the program which the program 
manager or someone on the program needs to understand and develop a 
plan (Grier, 2013). Third, the social data provides alerts about complexity 
happening within the program. The social data would then be sent to the 
appropriate leader to deal with the situation as needed.

The McKinsey report (Chui et al., 2012) found that there is a potential to 
raise productivity of highly trained workers by 20 to 25% by leveraging social 
technologies correctly. Many people rely on social networks for professional 
and personal advice. They have never met many of the individuals who they 
get advice from. McKinsey’s report noted that businesses understand that 
social media drives revenue and is a valuable tool for understanding custom-
ers; however, “only 5 percent of all communications and content use in the 
United States takes place on social networks” (Chui et al., 2012, p. 2)

As social media technologies become more interconnected, it is pos-
sible that email will slowly disappear and the smartphone/tablet will com-
pletely replace the laptop. Since communications will be documented on 
the social media site, there is no need to worry about a record of the data. 
A company that keeps a social network site and encourages its employees 
to use it to its full potential will have created security and backup routines. 
Employees will be communicating instantly and finding information on 
the social network instead of on the company’s outdated knowledge shar-
ing site. IBM has an internal social media site (Chui et al., 2012). One 
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IBM executive decreased his email volume by 98% by using IBM’s various 
social media avenues (Chui et al., 2012).

Eventually, by using a mobile app for the social networking site, the use 
of laptops will most likely become something of the past. Some people 
speak to their smartphones now to make or answer a call or to text or chat. 
In the future, speaking may be an option for social networking as well.

Programs normally function at the enterprise level. The McKinsey 
report (Chui et al., 2012) saw social technologies adding value across the 
enterprise by improving intra- or interorganizational collaboration and 
communication and matching talent to tasks. By increasing the commu-
nication and collaboration through social media, McKinsey (Chui et al., 
2012) estimates this would reduce email by 25% and searching time by 
35%, which should increase productivity for other tasks by 13 to 14%. The 
other advantage is that communication via social media is now search-
able, whereas on email it was not. The communications and collaboration 
on social media will quickly define someone’s expertise and match the 
resource to the task. This most likely can be done through communica-
tions posted on social media sites.

Program managers struggle with the program communications plan 
and who should receive what communication. Social media can target 
the correct program audience. This is a variance on the marketing com-
munication, but it can be tailored and can be highly effective. This com-
munication may also be bundled with social data from the social media 
command centers for highly effective and targeted messages to stake-
holders or the client.

Many of the technologies presented above are not new, but we continu-
ously learn new ways to use them. Some technologies such as social media 
need to be used in different ways, such as in lieu of email. Social media 
may also be able to create tools to analyze the vast amount of social data 
generated within the media, which then leads to targeting communica-
tions to a specific stakeholder group within the program.

Implementing new tools does not resolve bad practices or create new 
cultures. Most companies that now use social media did so from the bot-
tom up. The younger generation coming into the company somewhat 
forced the company to adopt the practice of using social media. It may 
have started with instant messenger and then slowly went to wikis, blogs, 
social media sites, and Twitter. More progressive companies may even 
have Facebook sites.
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Even these more progressive companies have not fully harnessed the 
full power of social media. Social media is a relatively new set of technolo-
gies that allow for open communication and collaboration. This openness 
allows for searchable information since all communication is in an open 
forum and not locked in individuals’ emails. For programs working in an 
open collaborative company, a piece of information needed during a crisis 
would not be locked on email, the information would be available on the 
company’s social media. Open and collaborative companies would have 
all communications, especially for programs/projects, carried out on col-
laborative sites, with an appropriate search engine.

These companies with open communication cultures do not just happen 
because the social media technologies are put into operation. Leadership 
must endorse it and use it. In other words, leadership must walk the talk. 
Processes and procedures must be changed to address social media, train-
ing must be provided and updated as the social media changes, incentives 
must be provided, and there must be something gained by the employee. 
Some companies have established communities of practice that help to 
resolve difficult problems/issues, provide best practices, hold discussion 
forums, answer questions, and post content. Companies that ensure these 
sites remain lively by having a community manager are successful.

An organizational culture shift nominally takes three to five years to 
be fully implemented. There are ways to make the adjustment quicker. 
Leadership may choose to let go of middle managers who do not actively 
endorse the new culture and replace them with those who do. Senior 
managers may also be replaced. There are downsides to this approach as 
the organization is going through a radical change, and changing middle 
management and senior leadership can substantially decrease morale.

With the increased collaboration and communication, there are risks 
that a company may face with new technologies, especially in social 
media. Cyber security needs to be at the forefront whenever informa-
tion technology is involved. The company’s data must be secure and the 
employees’ data must not be able to be compromised. During training, 
employees should be warned about handling of the company’s intellectual 
property, and about proper behavior on social media. In the future, more 
companies will be moving away from email and running their programs 
on social media. For the protection of all, for the increased success of the 
program, and for increased productivity, the rules of engagement need to 
be understood.



The Future of Program Management and Complexity • 177

COMPLEXITY THEORY AND PROGRAM MANAGEMENT

Programs are done in a matrixed environment which adds to the com-
plexity of the program, as there is a lack of visual cues during commu-
nication. Communication becomes more important to the success of the 
program. Eighty percent of communication relies on face-to-face interac-
tion; however, communication is shifting to social media and other forms 
of electronic media which adds to the complexity of a program. Therefore, 
the program manager needs to adapt communication leadership skills to 
complexity theory and equip the team appropriately with tools and soft 
skills. The program manager should be the mentor and advisor to the 
team but not the problem solver.

Social media needs to be incorporated as part of the program’s commu-
nication. Social media sites take advantage of the complexity sub theory, 
six degrees of separation. Six degrees of separation means that any one per-
son is not separated from any other person by more than six connections. 
Theoretically, a person who has no connections with President Obama 
would be able to meet the president within six “connections.” Many com-
panies have adopted social media but do not completely understand the 
power that LinkedIn, Facebook, Twitter, or other sites can provide their 

PHOTOGRAPH 15.1
Complexity is the narrow road between applying ideas from the natural world and human 
constructs.
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companies. Program managers should adopt social media as part of the 
program to help the teams and individuals solve issues and problems that 
lie on the realm of complexity. 

Complexity theory for a long time was a game for mathematicians. Then 
Edward Lorenz, a meteorologst, was able to graphically display that there 
is order in chaos, or butterfly wings (Wheatley, 1999). His now famous 
Lorenz attractor graphic which graphs atmospheric disturbances con-
sistently maps owl eyes or butterfly wings. The graphic was published in 
the article “Predictability: Does the Flap of a Butterfly’s Wings in Brazil 
Set Off a Tornado in Texas?” that he presented in 1972 to the American 
Association for the Advancement of Science. For many years, the paper 
was overlooked because Lorenz was a meteorologist, and hard-core scien-
tists (math and physics) did not review this paper.

Program management has been around since civilization began. There 
is evidence of program management with the Incas, the Egyptians, and in 
the Bible (Curlee & Gordon, 2010; Levin, 2012). The Project Management 
Institute (PMI®) first published a Standard for Program Management in 
2006. In 2007, PMI recognized the first 31 program managers to attain a 
Program Management Professional (PgMP®) status. PMI saw the increas-
ing number of programs in organizations and responded to the market.

Levin aptly noted in the preface of her edited book that “as the profes-
sion has been formally recognized, more books and peer reviewed journal 
articles in the field have been published . . . However, much remains to be 
learned and shared about program management” (2012, p. xii). There is so 
much that practitioners want to share, and independent studies need to be 
done by academia.

Complexity has just made the leap into the business world. Some people 
from the world of mathematics would claim the business world is using 
terms incorrectly and that complexity does not truly fit in the realm of 
business. People in project management at times do use terms from other 
industries loosely.

Program/project management borrowed from the financial industry 
when naming portfolio management. This became confusing, and within 
the program/project management domain there are now two terms pro-
gram/project portfolio management and portfolio management, both 
meaning the same thing. When speaking to a non-project audience, it is 
important to distinguish the types of portfolio one is discussing.

As complexity starts to find itself within the realm of program manage-
ment, the project management discipline needs to stay true to complexity 
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theory by ensuring the terms are understood and adapted correctly into 
program management. When developing terms, they should be unique to 
the program management field. This will minimize confusion for those out-
side of the field, and especially those in the social sciences who may want to 
study program management and become confused with dual terminology.

Complexity theory and program management are relatively new in 
the world of business. Complexity, as mentioned before, has just recently 
been recognized in the business world, especially for non-linear thinking 
aspects, and program management has been recognized as a field in project 
management. PMI has committed to keep the Program Standard current 
by publishing a new edition approximately every three years. The Program 
Standard was published in 2006, 2009, and the most recent in 2013.

PMI sponsors research in the field of project management to further the 
body of knowledge. The monographs published by PMI and available for 
download by any PMI member in the areas of program management and/
or complexity are the following:

• Situational Sponsorship of Project and Programs: An Empirical 
Review (2008), Lynn Crawford, Kay Remington, Terry Cooke-
Davies, Brian Hobbs, and Les Labuschagne

• Aspects of Complexity: Managing Projects in a Complex World 
(2011), Terry Cooke-Davies

• Early Warning Signs in Complex Projects (2010), Ole Johnny 
Klakegg, Terry Williams, Derek Walker, Bjorn Andersen, and Ole 
Morten Magnussen

• Exploring the Complexity of Projects: Implications of Complexity 
Theory for Project Management Practice (2009), Svetlana Cicmil, 
Terry Cooke-Davies, Lynn Crawford, and Kurt Richardson

PMI’s current research is as follows:

• Global Perspectives on Project, Program, and Portfolio Management 
in Government, Young Hoon Kwak

• Rethinking Project and Program Stakeholder Management, 
Martina Huemann

As program managers and advanced practitioners, understanding the 
latest research is important in developing a person’s career. Research pro-
vides clues as to how the discipline is molding to the environment: Are 
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there new theories to explain the changes that are happening? Was that 
gut feeling just you, or is it a trend that research is seeing as well?

A search of PMI’s knowledge center on the complex* yielded 1,650 
results. This is a combination of PMI’s Marketplace (bookstore) (652 hits), 
PMI.org (245 hits), the various communities (671 hits), and articles and 
papers published by PMI (PMJ, PM Network, congresses, etc.) (605 hits). 
The discrepancy of the breakdown is expected as PMI sells articles and 
papers from PMJ, PM Network, and congresses in the bookstore and this 
would account for duplicate count.

Since the word complex may include hits for projects that are difficult, a 
further search was done for “complexity theory,” and the total results were 
48. The categories can be further divided into complexity theory and com-
munications management for which there were a total of seven hits and 
complexity theory and program management for which there were 15 hits.

A search for “social media,” a part of complexity, on PMI’s knowledge 
center returned only 154 hits. The results were almost exclusively for proj-
ect management with just a mention of program management in one arti-
cle. The Academy of Management was reviewed as well. Searching social 
media in quotation marks did not receive any results. Deleting the quota-
tion marks returned over 1,000 hits. Quick review of the results was more 
in the area of social behavior rather than in project/program management.

As expected, when the PMI knowledge center is searched for program 
the results are much larger (5,076). Of those results, 1,265 are articles or 
papers. Academy of Management and IRNOP are two sites that publish 
peer-reviewed articles.

The Academy of Management search yielded surprising results. A 
search of “complexity theory” for the Academy of Management Journal 
had 45 hits. None of the hits was specifically about program or project 
management, although one article related to teams and another was about 
stakeholders. There were no articles resulting on a search for “program 
management.” For the “program” search there were articles but none were 
related to the discipline of program management.

IRNOP has several publications linked to its site. A search of several of 
the publications had a hit rate of 52 journal articles. This included a search 
of program/program manager/complexity theory. There were only five 
articles that were program management and complexity theory.

A review of the ProQuest dissertation database demonstrates an uptick 
in universities approving doctoral candidates studying in the area of pro-
gram management. Universities granting practitioner-based doctorates 
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appeared to have more doctoral dissertations in program management. 
Some of these studies combined complexity theory as part of the thesis.

There are practitioner research companies as well. These are companies 
such as McKinsey, Forrester, Gartner, and Standish. They are different 
from academia in that they are funded by industry, so bias plays into their 
research. However, their research is focused toward business and is written 
to be understood by the practitioner. These studies are also very expensive 
to buy. Standish does the infamous Standish Chaos Report which reviews 
the health of IT projects and why the projects fail. In the future, Standish 
may consider adding programs to its research list.

A search for complexity theory on Amazon.com in the book section 
resulted in 18,876 hits. Complexity theory and project management 
yielded 17 hits, and complexity theory and program management yielded 
1 hit. Much is written about complexity theory and its jump into the busi-
ness world, but there is relatively little about its contribution to project/
program management.

Levin (2012) was astute to bring SMEs together to write about various 
aspects of a program. She knew there was a void, and a hunger for knowl-
edge among program managers. She also realized that program managers 
did not have time to wait for the years it takes for academics to do research. 
Levin astutely asked respected and certified (PgMP) program managers to 
each write a chapter in her book. Each chapter takes the reader through the 
life cycle of a program, from why programs are good for businesses to why 
programs should think about sustainability, and everything in between.

The program managers of today are the future of program management. 
Each of the practicing program managers is laying the groundwork for 
what the discipline will look like 5, 10, 15, and 50 years from now. PMI’s 
Standard for Program Management and other project management stan-
dards are done by a consensus of volunteer experts. These experts drive 
the standards which then provide the framework for the methodologies 
that are used by industries.

These same experts must stand up to be the leaders within program 
management. These leaders need to do the following things to mature pro-
gram management and increase the body of knowledge:

Drive research funding toward program management
Help universities understand what program management is
Mentor up-and-coming program managers
Drive project management culture into the organization, as appropriate
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The future can be influenced by volunteering at the various proj-
ect management associations, but the most influential is the Project 
Management Institute. Writing articles and papers for the Congresses, 
Project Management Journal, trade publications, university alumni maga-
zines/newsletters, speaking at local project management chapter events, 
and many other opportunities will drive the future of program manage-
ment. Remember the butterfly flapping its wings; all these contributions 
are small disturbances that will create an avalanche of knowledge to take 
program management forward in the realm of discovery.

That means that program managers need to be open to new ideas and 
try new strategies such as complexity theory. At this point, complexity 
theory is still being tested to see what parts really do work in business and 
furthermore in project/program management. No one will dispute that 
social media (a sub-theory of complexity theory) has helped business, but 
companies have only scratched the potential of social technologies (Chui 
et al., 2012).

Academics need to have access to practitioners to research theories/
hypotheses in the realm of program management. This list may include 
but would not be limited to program frameworks, leadership, communica-
tions, conflict management, interaction between components, stakeholder 
management, benefit realization and management, program failure versus 
success, globalization and distributed teams, forming programs, sustain-
ability, and so forth. Researchers/academics in their fields of study find 
problem sets, wrap an appropriate methodology around it to study the 
problem, and then the hurdles come.

The researcher is limited by two significant issues: funding and par-
ticipants. Research is not free but in the scheme of what it provides, the 
information can be invaluable, as long as the researcher is doing sound 
studies. Companies have been hesitant to participate. The reasons can 
vary. Companies may believe that intellectual property may be compro-
mised, liabilities may be at stake, or the company may just be embarrassed 
to demonstrate failed programs/projects.

Ethical researchers take great pains to aggregate the data so no one com-
pany can be identified. In many studies, the companies are not revealed 
unless the company provides permission. What is provided in the study 
is only the type of company. This is needed so the reader can understand 
and extrapolate what areas of study apply to him or her. For instance, the 
researcher may state the study consisted of 10 companies, three manufac-
turing, four IT, and three mining. This is quite a diverse set of companies 
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and would provide the researcher with data for the industry, but it may 
also show if there are trends that are not industry specific.

Academic studies take time because they are grounded in quantitative/
qualitative research and are on a shoestring budget. A professor heads the 
study and may have a colleague or two to help, or more likely a graduate 
student. These individuals also are conducting the research and teaching 
university classes; hence the study may take several years to complete. 
Increase in funding normally will minimize the length of the study.

Practitioners have a difficult time with application of the studies to the 
real world. There needs to be a compromise. Academia is mired in tradi-
tion and many times this needs to be done to maintain unbiased research. 
An academic study should follow the traditional steps for sound research 
methodology; however, good researchers with previous practitioner expe-
rience have taken the step to show how the research affects the practice 
or helps the practitioner. This should be done with all studies in the pro-
gram management field. This will help the practitioner base become more 
accepting of the research community, and the future may be more collab-
orative between academia and business.

Social media is about collaboration and communication. Trust is par-
amount in the social media culture. To promote the future of program 
management and complexity theory, what better way to do it than with 
social media. Social technology is already being used by PMI to foster 
open and honest dialogue. PMI might consider using social media to 
enhance communications between the academic community and prac-
titioners. Even within PMI there is a chasm between the two. PMI does 
promote a Research Congress but this is attended mainly by researchers, 
advanced practitioners who are underwhelmed by the regular Congresses, 
and by practitioners with terminal degrees.

By overcoming the perpetual academic/practitioner divide, PMI will 
have taken a major step toward conquering the fear of practitioners to 
collaborate with academia. Without this collaboration the future and 
understanding of program management and those theories, including 
complexity, will never be thoroughly understood. In fact, the discipline 
may be using them incorrectly and in a misguided fashion.

PMI, companies, and other associations offer their practitioners social 
media avenues commonly called communities of practice (COPs). These can be 
wonderful avenues to move the program management community forward. 
These sites tend to work most effectively when moderated by someone who 
will keep the site lively and will maintain decorum among the participants.
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These sites offer participants the opportunity to share ideas, post prob-
lems or issues that have been troubling the program, post best practices, 
post documentation, obtain training, find links to other sites, and so forth. 
As these sites become more commonplace and individuals become more 
adept, the possibilities will grow. The one major flaw is that these com-
munities are closed. Companies only let employees join the communities 
in the company. The Project Management Institute’s (PMI) Community 
of Practices’ are only open to PMI members, and this may be extrapolated 
to other associations. While discussions, disagreements, and even argu-
ments where the moderator must step in occur, these are generally like-
minded individuals.

PMI, companies, and associations would benefit by allowing outsiders 
into the fold. Look at the LinkedIn® model. Anyone can apply to join any 
group. Some groups allow everyone, while others have a vetting process. 
The groups that have an active moderator are more vibrant and tend to 
have active discussions. LinkedIn groups tend to be global and hence 
diverse, which provides various perspectives on a topic. PMI, companies, 
and associations should consider actively opening and moderating groups 
to further the practice of program management and complexity.

Individuals should be vetted into the communities of practice at any 
company or association. Persons wanting membership into these commu-
nities must be willing to provide some limited data about themselves. The 
company and/or association should be able to have private areas on the 
community to protect sensitive data or intellectual property. Companies 
can also provide training to their employees on the rules of engagement 
for discussions on the public part of the community; however, companies 
need to think about the fact that with too many rules, trust will start to 
erode, discussions will be stifled, and the community will die. Associations 
must think about the same thing with its volunteers.

This openness may seem uncomfortable for leaders at first, but social 
media helped the BP oil disaster with many of the solutions. Complexity 
comes from being on the edge of chaos. By presenting situations to the 
social media group, the discussion may result in the edge of chaos because 
of the diverse cultures, but the program manager or program team lead as 
a result will have many different solutions.

All of these communities are ripe for an academic to join and research 
program management and complexity. Since the communities are public, 
the academic researcher would be able to join and have a new avenue for 
research.
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The program managers of today need to collaborate via social media with 
each other, with academics, and with associations to drive program man-
agement forward. The practitioners who understand the latest research 
along with what is being published in trade journals should be the ones 
to give back to program management. How? They should drive setting the 
new standards, collaborate with academics to write articles that provide 
the practitioner’s perspective, write trade journal articles, write books, 
mentor journal personal, and constantly watch for new trends. Critique 
if it is a fad, but embrace and keep an open mind should a theory have 
applications to move program management to new horizons.

Now that you have learned more about complexity, you may want to 
try using the form presented in Figure 15.2 (Figure 1.1 in Chapter 1) to 
fill out your new personal concept of complexity and how it can apply to 
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a program. List more details about the elements below the definition, and 
compare this to when the form was filled out earlier (at the start of the 
book) and see how your ideas have changed or evolved.

PHOTOGRAPH 15.2
Program management is about harnessing nature with technology. One needs to be able 
to connect the natural with the virtual.
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The protection of pristine beaches became a significant issue during the Gulf spill.
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INTEGRATION OF PROGRAM MANAGEMENT, 
COMPLEXITY, AND COMMUNICATION

Introduction

This chapter addresses program management, complexity, and communi-
cation. To explain how all three of these elements can integrate together, 
the example that will be used is the BP oil spill in the Gulf of Mexico. This 
massive undertaking that combined so many different people, companies, 
and resources can only be described as a program. The program’s overall 
goal was to restore the Gulf to its former level while preserving the envi-
ronment. However, BP clearly had the additional goal of controlling the 
massive oil well that was a source of revenue.

Initially, BP staff and management addressed the Gulf oil spill in the 
traditional manner outlined by the company’s published spill response 
plan. When the crisis first occurred, BP moved forward with an orga-
nized response as outlined by the plan. However, the plan was under-
developed to address a situation of this magnitude, and leadership lost 
control of the actual work streams occurring in the field. The process 
showed that initially the response seemed to follow a normal, formal 
risk plan, but ultimately it was improbable that such a system would be 
successful. Once the magnitude of the spill was realized, BP and other 
organizations had to mobilize a vast armada of equipment, people, and 
materials to combat the spill, which was larger and more complex than 
anything that had been seen before in the United States, and it became 
necessary to develop new systems and processes in order to be successful 
in the shortened amount of time necessary to mobilize all resources in 
an environment that provided for safety, proper communications, and 
environmental cleanup.

Four critical findings were discovered regarding the BP response to the 
Gulf oil spill:

 1. The amount of people and equipment involved in the process was 
an unprecedented buildup for the U.S. Coast Guard to command 
and BP to oversee in an amazingly short period of time, a situation 
that was not covered in the existing BP response plan. This required 
a complexity-based system to mobilize and de-mobilize the vast 
resources necessary to combat the oil spill.
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 2. Traditional risk planning was abandoned in favor of on-the-spot 
response where management was able to respond dynamically, as the 
BP spill response plan was very poorly conceived and written and 
was unable to cope with the magnitude of the spill.

 3. BP acknowledged the need to move the center of operations from a 
static base in Houston (as outlined in their response plan) to an on-
the-spot management team empowered to make rapid decisions as 
new information came to light.

 4. Local communications were identified as critical to the success of the 
spill cleanup.

In support of these findings, a review of the formal situation was 
done as well as a review of open-source literature, including newspaper 
articles, journal articles, trade journal articles, blogs, and other sources. 
All of these materials were examined to help understand the circum-
stances surrounding the incident. Considerable material has been writ-
ten regarding the incident; however, much of the material focused on 
the sensational aspects of the event rather than on what could actually 
be learned from the event. In this regard, the authors of this book have 
chosen to maintain the focus on complexity, communication, and its 
application to the program.

Complexity to Support the Buildup 
of People, Materials, and Equipment

There is sufficient data to support the buildup of people, material, and 
equipment in a very short time. There was a smaller buildup at the begin-
ning because of the inaccurate initial estimates of the magnitude of the 
spill. Early estimates were showing that the maximum amount of the 
spill was 5,000 barrels (National Commission, 2011), but this was shown 
to be a completely inaccurate forecast. This initial forecast hampered the 
response, because the BP spill response plan requires that an estimate be 
used as a first step (BP, 2010). These rigid elements hindered the initial 
attempts to contain the spill. The estimates were considered to be fun-
damentally accurate, which further caused delays in the deployment of 
additional equipment and material.

Because of the original estimate of 5,000 barrels per day (which 
was externally confirmed outside of BP), BP responded and deployed 
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dispersant material to handle this size of a spill. When the initial deploy-
ment of dispersant was found to be inadequate, the only two possibilities 
were that the dispersant was defective or there was substantially more oil 
in the water that made the quantity of dispersant ineffective. Precious time 
was lost because the estimate was thought to be correct, and therefore the 
dispersant was being blamed as being defective. Once the dispersant was 
found to be in good working order, the only possible alternative was that 
the 5,000 barrel estimate was inaccurate.

At this juncture, BP should have considered both possible options instead 
of considering only the dispersant defect. The decision to look linearly at 
the problem rather than work on multiple possibilities shows how the lim-
ited risk plan hampered the initial attempts at spill containment. Early 
failures like this helped BP move from following the original risk plan to a 
more dynamic method of addressing the issue. The tragedy is that it took 
so long for BP to realize this deficiency and only later did its leadership 
accept the magnitude of the spill and move to respond appropriately.

“Complex systems almost always fail in complex ways” (National 
Commission, 2011, p. vii). The risk plan developed by BP was fundamen-
tally flawed (even if one were to ignore the obvious glaring mistakes, such 
as information on how to handle sea lions and walruses in the spill plan, 
and the fact that the environmental consultant identified was dead years 
before the spill plan was submitted) in that the plan spends too much time 
discussing a linear approach to an oil spill (National Commission, 2011).

The plan includes pages of flowcharts on how and when to deploy dis-
persants for an oil spill. The deployment of dispersant is only considered if 
the oil is heading toward shore or colonies of sea birds. No other wildlife is 
considered as part of this process. If the flowchart allows for dispersants to 
be used, there is an internal requirement where approval must be sought 
in order to apply dispersants. This linear requirement seems to ignore 
that on-the-spot action might serve better than a hierarchical and lin-
ear response. Only after the spill was flowing out of control and national 
attention had been attained did BP start to move with more alacrity.

It is interesting to note that even after BP submitted paperwork as the 
responsible party on April 24, 2010, the mobilized response was quite small. 
On April 28, 2010, when the U.S. Coast Guard identified BP as the respon-
sible party, the mobilization effort began in earnest. Within two days, BP 
moved from 500 people deployed (mostly for call centers to handle claims) 
to 2,000 people and 75 vessels deployed on April 30, 2010. It is clear that a 
shift occurred within BP management that the Gulf spill was no longer a 
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simple matter of closing the well, applying dispersants, and deploying skim-
mers. The leak was larger than anyone had anticipated, and the process to 
clean up the spill and to close the well would take months. No simple risk 
plan flowchart would be able to cover a situation of this magnitude.

Abandonment of Traditional Hierarchical Communication

The order of magnitude of the spill and the escalation of the response are 
shown in Figure 16.1. This shows the rapid buildup of people and vessels 
involved in the cleanup efforts. In addition, BP deployed anywhere from 
24 to 120 aircraft to assist with spotting spills in order to direct the vessels 
toward the oil.

It is important to reflect on Figure 16.1 to appreciate the magnitude of 
this situation. BP had a limited presence in the U.S. Gulf, mostly regarding 
the exploration of oil in the region, and because of the oil spill grew to be 
the single largest employer in the region, with up to 46,000 people involved 
with spill response. Not only did it have this large human resource, but BP 
also had to contract and charter over 5,000 vessels and over 100 aircraft at 
the peak of the incident (BP, 2011). Consider how large of a task this would 
be to be able to flex to a point that an organization with a limited presence 
would go to engaging 46,000 people all focused upon a single task—the 
containment of an oil spill.
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FIGURE 16.1
Rapid buildup of people and vessels involved in the cleanup efforts. (Curlee and Gordon, 
2011. With permission from PMI.)
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To understand the magnitude of the number of vessels deployed, con-
sider that according to 2009 estimates, China had approximately 300 ves-
sels in its navy and Australia had 51 vessels in the Royal Navy (Measuring 
the Chinese fleet, 2010; Royal Australian Navy, 2009). This means that BP 
had to move from no ability to manage a fleet of vessels to being able to 
mobilize, outfit, and organize a fleet of over 5,000 vessels. As the example 
of China and Australia shows, nations normally have considerably more 
time, tradition, and resources to organize a surface fleet, while BP had to 
find a way to command a fleet of over 5,000 vessels almost overnight.

Furthermore, consider the de-mobilization requirements necessary 
to address this change. Clearly, a complexity-based system needed to be 
developed in order to address these requirements. There is no doubt that a 
traditional system of hiring and chartering had to be abandoned in order 
to support such a huge buildup (Deepwater Horizon, 2010).

Very quickly the hierarchy of BP was overwhelmed by the multitude 
of requirements imposed by the national, state, and local governments, 
coupled with the negative press and ill feeling generated in the area. BP 
became vilified for the spill, and the company was seen as uncaring to the 
plight of those affected. To combat this public relations disaster, it required 
a complex and dynamic system to address all the communication chal-
lenges encountered. BP not only had to address the media, but they had to 
spearhead the capping of the spill and coordinate the environmental relief 
efforts associated with the spill.

Example of How Complexity Was Deployed 
to Replace Traditional Communication

BP employed complexity because they were forced to show results before 
the project team might be ready. This was seen with the media coverage of 
the Top Kill project. The project is the process of pumping a thick liquid 
into the leak, followed by cement. Top Kill was also unsuccessful with 
another spill, but the impatience of public opinion forced this component 
project to move forward. Any veteran program manager will agree that 
stakeholder impatience and haste can often create the necessity for non-
sequential activities. A linear program manager might be paralyzed by 
this need to show results. In this case, the program manager at BP offered 
excuses that represented reality, but the need for action was seen as more 
important than the more likely solution, drilling a relief well.
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Program managers can be pushed to resolve and handle issues out of the 
typical sequence in order to achieve certain milestones which are impor-
tant at a higher level (Weaver, 2007). Political and media pressures exerted 
upon the company will flow to the program manager to achieve certain 
milestones faster. BP fell into this trap and was forced into a situation 
where inputs lead to outputs (results) (Figure 16.2).

BP eventually used a complexity-based strategy by starting a campaign 
to address the negative press. BP started advertising its organizational 
values to better explain how the situation would be addressed. It began 
leveraging its network in order to address this troubled project. There is 
no doubt this is a difficult decision for the organization, as it exposes it 
to potential short-term failure, but if the organization is expecting soci-
ety to offer open and honest communication, then the organization must 
be guided by that same value (Duarte & Snyder, 2006). The result of 
not adhering to the value of open communication is far worse than any 
smaller issue which may arise from this type of problem. If one expects to 
use complexity to assist with these types of systemic and social challenges, 
one must be certain the organization, in this case BP, continues to model 
and share the values of the organization.

Local Deployment of an Incident Communication Center

To support this massive buildup and scale back, it was necessary for BP to 
establish an incident command post (ICP) in Houma, Louisiana. As the 
situation evolved, additional ICPs were established in order to manage the 
scale and uncertainty (complexity) of the spill. Over time, the response 
teams altered the established response structure to ensure support and 
authority flowed rapidly to local leadership and communities. This was 
critical as it allowed leveraging the local community in the cleanup 
efforts. A complex and comprehensive view of the location of the surface 
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FIGURE 16.2
Inputs lead to outputs. (From Curlee, W. & Gordon, R. (2010). Complexity theory and 
project management. Hoboken, NJ: Wiley. With permission.)
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oil coupled with robust communication among leadership, airborne units, 
and responders on the water became the most effective way to deploy the 
necessary resources. As the spill continued, there was considerable con-
cern regarding hurricane season approaching, and the local team needed 
to flex its long-term plan to address such issues as boom and skimmer 
supply and placement and inclement-weather operations (Deepwater 
Horizon, 2010).

Considering what needed to be done, it is not surprising that BP would 
give up centralized operations in Houston for a local system to support the 
local efforts. Since communication and location identification of deployed 
vessels were not easy to coordinate, it was better to have a local command 
post to address the local situation (Deepwater Horizon, 2010). In addition, 
allowing for a local command post with local support and resources was 
better accepted than having some distant operations dictate decisions. It 
is conceivable with ample communications and vessel location identifica-
tion that a central location such as Houston might have been effective. The 
issue was that having a distant central authority gave the appearance of a 
lack of addressing the local issues at hand.

Consider that finding the spilled oil was difficult, and in turn deploy-
ing the right vessels to address the situation became equally challeng-
ing. Then contemplate balancing supply chain and human resources 
issues that come with any large-scale, unplanned deployment (BP, 2011; 
Deepwater Horizon, 2010). Trying to control such a monster at a great 
distance would be considerably difficult under the best of circumstances, 
and it would be completely impossible in any kind of unexpected circum-
stance. Departing from a linear and hierarchical system in favor of a local 
management structure empowered to make quick decisions became a key 
learning and necessary element in the future.

Figure 16.3 illustrates how the response escalated over time. The initial 
response hampered by poor information about the spill and the lackluster 
response by BP are clear by the lack of oil skimmed or burned. Figure 16.3 
shows that clearly the stride of the response efforts came about 30 days 
after the initial sinking of the Deepwater Horizon. One can see the rela-
tionship between the change to a distributed, local management and the 
spill response effectiveness. As BP responded locally, the efforts became 
more focused and directed. A dispersed management team that was 
focused locally became the most effective management methodology to 
combat the spill.
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The New Communication Model at BP

One of the crucial lessons learned was that in order to be effective in 
locating and cleaning up the oil, there had to be an effective manner with 
which to coordinate the vast amount of equipment and resources neces-
sary to combat the spill. Since spill containment requires a variety of tasks 
(application of dispersant, booming, locating oil, moving equipment to 
the located oil), a local containment team needed to be present and in con-
tinuous communication. Also, the support fleet surrounding the spill site 
required coordination of drilling rigs and multipurpose support vessels, 
from fireboats to tugs, all operating in close proximity under hazardous 
conditions due to the presence of volatile hydrocarbons in the water.

Since all prior BP operations have involved only three or four ships in 
proximity to a platform, considerable planning had gone into any time BP 
entered into a situation that required simultaneous operations. Since ves-
sels would have to operate within 40 feet of one another, the positioning of 
vessels was critical, and all movements were planned out well in advance.

In order to cap the Macondo spill, (the Deepwater Horizon oil spill) the 
ultimate operation required the simultaneous operation of up to 19 major 
vessels, each up to 825 feet in length, within a 1,650 foot radius of the 
wellhead, and up to another 50 vessels operating in a one mile radius. If 
this were not complicated enough, there would be times that vessels would 
be operating within 25 feet of one another. Given the complex nature of 
vessel operations, it was critical for vessels to continually understand each 
other’s location as well as to carefully coordinate all of the movements and 
actions of these vessels (BP, 2011).
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BP spill response effectiveness (as measured by barrels skimmed/burned). (Curlee and 
Gordon, 2011. With permission from PMI.)
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Since planned movements were not possible in advance, this complex 
operation required a new system that would allow the dynamic move-
ment of vessels in a safe and expedient manner. One of the improvements 
that assisted in the simultaneous movement of equipment was the estab-
lishment of a rotating on-site branch director. The on-site director was 
responsible for the 24/7 operations and worked in coordination with the 
Houston-based team. Simultaneous operation also leverages the continu-
ous use of storyboarding to allow team members to visualize the precise 
positioning and maneuvering of vessels. This process is not new and is 
commonly used in military operations where generals and admirals are 
given a better understanding of military operations by being able to visu-
alize the movement of equipment.

A technology innovation that was identified as important to the simul-
taneous operation was the Automatic Identification Software (AIS), where 
an on-site transponder is placed on vessels to allow individuals involved 
to have real-time visualization, identification, tracking, and positioning of 
vessels on graphical displays (Deepwater Horizon, 2010). Many but not all 
of the vessels in the incident area were equipped with this relatively new 
technology. BP clearly identified that need for this type of equipment to 
be installed on all vessels operating in a situation like this, as this type of 
technology would support the relief efforts. This improvement in identifi-
cation and tracking allows for operations to evolve without pre-planning, 
as those in command of the operations would be able to move about ves-
sels operating in close proximity with a degree of certainty and safety. This 
allows for vessels operating in difficult conditions to work together with 
less risk. This is a more complexity-based solution where vessels are offer-
ing positioning information rather than the traditional and hierarchical 
method where the vessel would radio in its position and movements.

Risk Management, Communication, and Complexity

Program managers and component project managers must deal with risks 
and opportunities that will continually have to be planned throughout 
the life cycle of the program. In addition, the program manager will have 
to provide the team with the tools and confidence to react to the unex-
pected in order to be successful in changing circumstances (Pritchard, 
2005; Weaver, 2007). The Gulf oil spill was a program of an order of mag-
nitude not seen before. Although BP started with a very linear approach, 
it became clear that rigid restrictions were not in the best interest of the 
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program. The Gulf spill became a program that quickly attained global 
significance along with a need to show rapid results. Complexity theory 
recognizes that such complex programs require an open system, such as a 
beehive or an anthill, that can react to the unexpected quickly and revert 
back to the norm or to a new norm. An open system like an anthill is more 
likely to survive long term, as the open system is fundamentally better at 
adapting to new circumstances.

What was seen was that the program needed to integrate the unex-
pected into the program and that the role of the leader is to provide guid-
ance in order to have the program completed in the shortest possible 
time. The program manager has to balance risk management between the 
traditional risk management process and preparing the team to expect 
the unexpected. Program managers understand risk planning does not 
prevent the unknown unknown (PMI, 2013a).

As a result, BP has updated its risk management plan that now incorpo-
rates the following elements of complexity theory:

 1. The implementation of robust, proven systems and tools for plan-
ning and implementing the management of large numbers of vessels 
at extremely close quarters, including storyboarding and a central-
ized, onsite control regime (Deepwater Horizon, 2010).

  This dynamic and continuous communication is designed to avoid 
a static hierarchical system of communication. Instead of relying upon 
a hierarchy and chain of command, a complexity-based network com-
munication is necessary for success (Curlee & Gordon, 2010).

 2. The deployment of AIS as an enabling technology for real-time visu-
alization and management of offshore marine operations (Deepwater 
Horizon, 2010).

  Dynamic technology to allow real-time visualization and man-
agement of the offshore fleet is critical to success. This is another 
manifestation of a network communication where vessels are auto-
matically communicating their position, speed, and location with-
out any hierarchical or linear communication.

 3. Demonstrated protocols for directing vessel traffic in the presence of 
flaring, even with the continuous incidence of VOCs and the need 
to ensure that levels were below the lower explosive limits (LELs), as 
well as new techniques for managing the presence of these hazards 
(Deepwater Horizon, 2010).
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Command moves from being solely an order-driven organization to one 
that looks holistically at the efforts. Command can offer direction, not 
only for traffic, but also for hazard avoidance, as it can offer information 
that can assist vessels to avoid hazards in the area. This global perspective 
is required in a complexity-driven organization.

Conclusion

Complexity is everywhere, and more than ever complexity can assist busi-
ness in achieving greater results with fewer resources. The more manag-
ers can apply complexity, the better they will be able to manage others. 
Complexity is about understanding the small in a way that it can be applied 
to the large (Curlee & Gordon, 2010). The BP spill has shown that pro-
grams will become larger and more complex, and program managers who 
learn to leverage complexity will be able to handle larger mega-programs 
(McKinnie, 2007). Project management as a whole needs to recognize that 
complexity theory is now a force in program management, even though 
the PMBOK Guide (PMI, 2013a) and Program Standard (PMI, 2013a) cur-
rently lack information about complexity theory. There are many com-
peting leadership techniques currently available to program managers; 
however, none offer the same applicability and flexibility as complexity. 
The Gulf oil spill disaster has shown that even large organizations can 
learn to successfully apply complexity theory to a program. The more that 
organizations can learn from their mistakes, the more successful they will 
be in the changing global environment.

APPLYING FUTURE TECHNOLOGIES

To understand where complexity and program management will be in the 
future, one needs to consider where they have been in the past. Complexity 
has moved from being a fringe theory to one that is going mainstream 
in project management and program management circles. As people are 
looking for development to improve organizations, cutting-edge leaders 
are finding the principles of complexity can be applied to any complex 
undertaking. Program management is being understood for both com-
mercial undertakings and for the military.
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Advanced program managers understand that skills and abilities beyond 
linear thinking are required to make a dispersed program successful. Linear 
control is no longer possible for large complex programs, so a leader must 
learn to be flexible and to harness the available technology to communicate 
through different time zones and over great distances. Technology has cer-
tainly changed, but more importantly the understanding of social media, 
online tools, and other technologies will shape program management and 
complexity in the future. It is no longer possible to manage a program with 
just face-to-face contact or a co-located group. Programs will have stake-
holders, suppliers, and other participants that will be based at various loca-
tions not always at arm’s reach of the program manager.

There is still much knowledge to be discovered with technology and com-
plexity (Strickland, 2013). For example, the use of social media has shown 
how a single individual can impact thousands to millions of people as blogs, 
pictures, and videos go viral. Who would have expected that a dancing baby 
or Chum-Ninja would have millions of hits by casual Internet users looking 
for entertainment? Even with modern science, we may have theories on how 
the mind works and how ideas are formed, but we still have no answers as 
to why the mind can drive individuals to click a mouse to what we would 
normally would perceive to be silly, a dancing baby.

What we see now are program managers trying to harness this same 
technology to improve programs. Just as a program manager can work 
with a solid reclaiming, recycling, and re-using plan to save money with 
technology, different technology needs to be utilized to improve leader-
ship and communication. In the end, the success of a program is based 
upon its people.

Good technology can assist with these goals, but if good people are not 
in charge, the technology will be squandered. A high-tech mobile phone 
with the capacity to use a wide variety of applications has the potential to 
organize and keep people in touch; however, if one does not use the appli-
cations, then it is still just a phone.

Similarly, Wal-Mart understood early on the potential of radio fre-
quency identification (RFID) equipment and integrated it early into its 
supply chain process by requiring the use of this technology by its suppli-
ers. This early adaptation forced suppliers to move with technology as well 
as it forced Wal-Mart to find the best ways to leverage this technology. This 
symbiotic relationship made for the technology to multiply in usefulness 
rather than lay dormant on the sidelines. Making new technology part 
of the process is one way to improve the process. The complexity to this 
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is that Wal-Mart saw the potential but did not know exactly how it could 
be used. Once the technology was there, it was able to be used in multiple 
ways previously not conceived. Had the technology not been there and 
available, then it would not have evolved, but since it was required, it made 
sense for everyone to harness the technology in manners that made the 
entire process more efficient. In this same manner, program managers and 
complexity will evolve in the future.

Once program managers learn to use complexity and deploy it in their 
programs, others will learn to use the theory more strategically and it will 
be used further. New technology based upon social media will be utilized 
to support complex use, and it will continue to grow by leaps, rather than 
being pushed by certain individuals.

Technology will be leveraged by the younger generation in ways that the 
older generation could never have imagined. One must learn to embrace 
this change in order to be ready for the future. If one does not make the 
change, then one can expect that the competition will make the change 
and surpass the individual. The most dangerous strategy is to wait. 
Waiting means letting others take the strategic initiative and letting them 
dictate the new terms of engagement. If one is not willing to change and 
change quickly, then one will always be giving up the strategic initiative to 
others and they will be forced to try to catch up.

The more in depth one examines the complexity and program manage-
ment, the more one needs to accept new technology, new ideas, and most 
of all the new leaders who will be willing to take the risks to meet the 
future. Tomorrow’s leaders will communicate faster, be better understood, 
and be followed by millions. Consider how texting shorthand evolved over 
time without being taught in any school. For those who remember, short-
hand was once a secretarial skill that was taught in schools, to quickly put 
spoken words to paper. Now millions of people worldwide understand text 
shorthand to a degree that it transcends language, nations, and cultures. 
That achievement cannot be explained without complexity.

ADVANCING COMPLEXITY

Complexity offers new solutions; however, it can also offer new challenges. 
Figure 16.4 shows how forward can be a matter of perspective more than 
an absolute.
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Keeping in mind that leadership needs to always communicate the 
absolute direction, review the advancing complexity tool presented in 
Figure 16.5. This can be applied to an existing program or to a potential 
program. One should also consider asking other stakeholders on the com-
ponent projects to review and provide feedback on the tool to the project 
manager and the program manager.

Forward Forward

Forward Can be a Matter of Perspective

Fo
rw
ard

Forward

FIGURE 16.4
Which way is forward?
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FIGURE 16.5
Advancing complexity tool.
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Castle Industries—Building the strongest vessels for the future.
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CLASSROOM MATERIALS

Case Study #5—The Future of Program 
Management and Complexity

You are a program manager for a large established company called Castle 
Industries that does a lot of military subcontracting. Your company has 
been engaged to design the next generation of supply vessels to support 
military operations in other nations. However, this vessel needs to be 
designed with two important differentiations from a normal warship. 
First, it needs to be designed so that it can convert from a supply vessel to a 
troop transport to a medical vessel to a vessel to support relief operations. 
Second, the vessel needs to be designed in a manner that it can be built in 
modules in different shipyards and then assembled in one location. Due 
to the complexity of the design and engineering of this vessel, the United 
States has commissioned a five-year design program to develop the vessel 
that accommodates these needs.

As the program manager for this company, you have been tasked with 
building a team of ten professionals from any part of the company to han-
dle each of the following aspects of the engineering program (Figure 17.1):

Lead engineer
Contract manager
Financial manager
Creative design
Client support

Program
Manager

Creative
Design

Client
Support

Financial
Manager

Lead
Engineer

Contract
Manager

Alternative AlternativeAlternative Alternative Alternative

Program Organization Chart

FIGURE 17.1
Organizational chart.
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You will need to select a primary and a secondary for each role in the 
event that some of the key people leave the company or are pulled from 
the project. Since this design will span five years, your experience tells you 
that you need to have a primary and a secondary to make sure that there 
is continuity throughout the five years of the program. This program is 
considered high profile, and so you need to have someone in client support 
to assist with making sure that the client is kept appraised of progress. 
Although this is your permanent assignment, you know that you will also 
be tasked with other requirements by the company.

Company Details

The company is called Superior Ship Design, and your company special-
izes in multipurpose military vessels. The company has 15 years of service 
to the military and other shipping companies. The primary business has 
been with the military, and the company does work in the United States 
and internationally.

Superior Ship Design is based in the Houston area, but some of the 
employees are located in other areas as the company has a tradition of 
hiring home-based employees to gather the best talent available without 
relocating them. This strategy has proven very successful as they can keep 
costs down while keeping employee satisfaction up. The company has a 
number of people available to work with you; all of them will ultimately 
report to you. You are based in Houston and the company has given you 
this role as long as you remain in Houston, as the owners want to be in 
continual contact with you to ensure that this program is successful.

Summary of Employees

Jason Anders

Jason has been with the company for 10 years and has been the project 
head of several successful projects. He is well liked and well regarded in 
the organization. He is considered organized and driven. He has a strong 
customer focus, and he is known to be able to handle the toughest clients. 
He can have a short temper with others internally, but he is known for 
getting the tough jobs done. He does not get along with Cindy Jolive and 
is vocal about not wanting to work on the same project as her. He is cur-
rently located in Seattle, Washington.
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Bob Bennancourt

Bob has five years with the company and is considered a great engineer. 
He is known for finding good solutions to complex problems. Most people 
can work with him, and he can be a good mentor to new engineers. He has 
been known to overdesign ships and sometimes needs to be monitored 
closely. He has worked for NASA and often refers to that experience. He is 
based in the Houston area.

Carl Clear

Carl has been with the company for 10 years and is considered a top engi-
neer. He has been on many successful projects, most of them related to 
design. He is respected by most people in the company and is a great team 
player. He can resist change to his design for cost reasons, but he is known 
to be good for completing the job on time. He is based in the Dallas area.

Dom Franks

Dom has nine years with the company and has been involved with several 
successful projects. He is considered a good financial controller and can 
garner stakeholder support. He is not afraid to spend money to save it in 
the long run. He is a hard worker and is dedicated, but he can get dis-
tracted with pet projects. He works well on his own and sometimes resists 
being part of a team. He is based in Orlando, Florida.

Tom Gardener

Tom has only been with the company for two years and has little experi-
ence with leading a full program. He has done some contract management 
work with another company for five years and is considered a good nego-
tiator. He has clashed with Carl Clear in the past over some engineer costs 
and vendor selection. Tom is based in Houston.

Cindy Jolive

Cindy has 10 years with the company and has been a successful project 
manager for a number of larger projects. She has five years of experience 
as a contract manager with another company, and although she has done 
well for the company she can be very direct with people. Her demeanor 
has put off some clients in the past, but she always gets results. Cindy and 
Jason Anders do not get along and will actively avoid one another. She is 
based in Houston.
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Tammy Mason

Tammy has been with the company for four years and is mostly involved 
with creative design. Her designs have won several awards in the past. She 
is considered to be well organized, and most people enjoy working with 
her, except Carl Clear. She can be very social, and she has many positive 
reviews from clients. Tammy is currently based in New York City.

Ron Nieber

Ron has eight years of contract management experience and has been with the 
company for 10 years. He started in finance but quickly worked toward con-
tract management. Ron has a good reputation within the company and can 
work with everyone. Ron likes to work with Carl Clear, and the two of them 
have been on some successful programs together. Ron is based in Houston.

Todd Morison

Todd has 15 years of experience with programs and has led a few success-
ful programs. He was a contract manager during his last program, and in 
addition to this role he did a good job filling in for the program manager 
when he was unavailable. Todd is very easygoing but can come down hard 
on poor performers. Todd can accept things running a little late, but he 
cannot accept people who do not put in long hours. He feels that people 
who don’t put in the long hours are lazy, and this has put off several people 
in the past. He is based in Atlanta.

Paul Paulson

Paul has four years of experience with the company as an engineer. He has 
worked with a couple of other competitors prior to joining the company, 
and he has some diverse experience. He is considered creative and can 
work with everyone. He can be financially focused if directed that way but 
can overdesign if left unmonitored. Pat is a relatively untested leader, but it 
is felt that he could do well given the right team. Paul is based in Houston.

Sam Roberson

Sam has seven years of client services experience with the company and 
another five years with another company. He is viewed as a good client 
services support person and has worked on several large programs. Sam 
is good with smoothing things over with clients, but he tends to overcom-
municate with the customer. He is a very motivated individual, and he 
thinks highly of Paul Paulson. Sam is based in Dallas.
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Rod Smith

Rod has 12 years of experience with the company in finance. In addition to 
his financial background he is focused upon safety. He has been involved 
with a few successful programs and enjoys working with Carl Clear. He is 
a driven employee who is seen as getting results. He is based in Houston.

Larry Tandle

Larry has 10 years in finance with the company and is considered a financial 
wizard by many people in the company. He is known to be better than anyone 
else at making the numbers look good to the client. He has worked hard to 
keep his reputation solid and is well liked within the organization. He is based 
in San Diego but has spoken about moving to Houston in the near future.

Julie Tyler

Julie has four years of design experience with the company and has also 
served as a financial manager in the past. She is very focused on the finan-
cial health of a program but also enjoys design. She has done some solid 
design work, but most of her work recently has been in finance. She prefers 
not to work with Rod Smith as they did not work well together on the last 
program. Julie is based in Erie, Pennsylvania.

Linda Vera

Linda is a new employee and was doing design for a competitor for 10 
years before moving to the company. She is considered strong willed and 
determined, and people feel that she will contribute great new designs in 
the future. She has not been part of a team yet in the company, but most 
people like her. She is based in Houston and has expressed a keen interest 
in being part of this program.

Thomas Walters

Thomas has 10 years with the company and is very financially driven. He 
is good with numbers and is seen as an asset due to his ability to handle 
accounting problems. He is a professional finance person but has been 
known to get involved with contracts. He is shy in meetings but is good 
at working behind the scenes to get things done. He is not always good 
with clients because they see his shyness as an inability to communicate. 
He does not like to work with Bob Bennancourt because he feels that Bob 
brags more than he works. Thomas is based in Houston.
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Assignment

 1. Given the program, identify the people and the succession plan for 
the following roles:

 a. Lead engineer
 b. Contract manager
 c. Financial manager
 d. Creative design
 e. Client support
 2. Defend your selections and offer clear points as to why certain peo-

ple were chosen over others.
 3. Explain the leadership plan that you will use to lead this team.
 4. Explain the communication plan that you will use to communicate 

with the team and the client.
 5. Detail how you will manage, control, and maintain the virtual orga-

nization if your entire team is not based in Houston.
 6. What elements of complexity would you deploy to assist the success 

of the program team?

PHOTOGRAPH 17.1
Putting it all together.



210 • Successful Program Management

SECTION QUIZ

Section 1

Multiple Choice

 1. British Petroleum changed their communication during the Gulf oil 
spill because:

 a. The president insisted that they cover the costs of the spill.
 b. The Coast Guard required the change.
 c. The amount of people was unprecedented.
 d. Technology could not handle it in the prescribed manner.

 2. Complexity theory recommends communication become:
 a. Centralized
 b. Controlled
 c. Local
 d. None of the above

 3. Complexity theory offers a change in perspective in risk manage-
ment in a manner that recommends:

 a. Planning tools and proven systems
 b. Technology
 c. Off-site management
 d. All of the above

Section 2

True/False

 1. British Petroleum kept and maintained a proven communication 
system.

 a. True
 b. False

 2. Program managers can learn from the mistakes of prior programs.
 a. True
 b. False

 3. The latest technology is always best for quality communications.
 a. True
 b. False
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 4. Complexity theory recommends a holistic approach.
 a. True
 b. False

 5. A complexity-based project should always maintain a static center 
of operations.

 a. True
 b. False

Section 3

Answer Key

Section 1

 1. C
 2. C
 3. A

Section 2

 1. B
 2. A
 3. B
 4. A
 5. B

DISCUSSION QUESTIONS

Short Discussion Questions

Can complexity theory and program management work together to 
achieve greater results?

Will complexity theory be applied more or less to program manage-
ment in the future?
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PHOTOGRAPH 17.2
The future of complexity and program management is about making synchronous and 
positive programs in a rapidly evolving asynchronous world. Working together toward a 
common goal can yield impressive results.
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Complexity theory is a great, untapped resource in the field of management. 
Experts agree that it can be a powerful tool for managing complex and virtual 
programs, but there is little material available to guide program managers on 
how to use complexity theory to effectively communicate and lead. 

Filling this void, Successful Program Management: Complexity Theory, 
Communication, and Leadership identifies the best leadership types for 
complex program environments. It goes beyond what is currently available in 
program management standards to outline powerful solutions to the macro and 
micro program issues facing program managers.

Using language that is easy to understand, the book describes practical complexity 
theory techniques for establishing clear and effective communications in a 
virtual environment. It explains what it takes to communicate strategically to 
all parties involved and addresses the communication issues common to most 
programs, including stakeholder communication, project team communication, 
and shareholder communication. 

The information presented in this book is supported by peer review research. Each 
section includes a case study, section quiz, and discussion questions to reinforce 
learning. The book includes numerous tools, templates, and techniques that can 
be helpful to the seasoned program manager as well as program managers who 
are leading for the first time. 

Clarifying the nuances of complexity theory, the text will help you focus  
your strategic energies on the right things and arm you and your team with  
the skills, tools, and techniques needed to succeed in today’s program 
environment.
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