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Foreword

I believe that the purpose of this book is to provide the aspiring engineering leader
with an understanding of the criteria required to be an exceptional leader in his or
her group or company. The difficulties in the current world of work are the high-
level requirements and complexity of the work itself that manifests the functions in
the projects, programs, and services that must be provided. The requirement is only
a piece of what the engineer must endure in putting together the overall project. The
four components of the ELITE Leadership Model provide the reader with most of
the tools to complete their functions and requirements in a more orderly manner. In
addition, the other tools that are presented in this text will help the aspiring engi-
neering leader as well to see the disorganized world in a more organized way and to
provide the means for attacking the problems with more wholesome ideas of
resolve.

The author begins this book with a look at the ‘‘Columbia’’ disaster and what
may have gone wrong. In themselves the NASA programs were very complex sys-
tems that required large crews of people to organize and coordinate the activities.
With that promise comes the obvious confusion. It is believed that there is some
resolution for the reader to be had by following the ideas presented in this volume.
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Chapter 1

A good process gone bad: setting the stage
with the Columbia disaster

There are few people in the world today who are not familiar with the disaster that
consumed the Space Shuttle Columbia on its return to earth on 1 February 2003. It
captivated the world’s television viewing population at the time and was probably
one of those events that will be remembered in memory snapshots of where you
were or what were you doing when the ‘Columbia disaster’ was announced.

NASA reported:

Columbia re-entered Earth’s atmosphere with a pre-existing breach in the
leading edge of its left wing in the vicinity of Reinforced Carbon-Carbon
(RCC) panel 8. This breach, caused by the foam strike on ascent, was of
sufficient size to allow superheated air (probably exceeding 5,000 degrees

Figure 1.1 Shuttle Columbia blasting off from Kennedy Space Center
[Source: NASA]



Fahrenheit) to penetrate the cavity behind the RCC panel. The breach
widened, destroying the insulation protecting the wing’s leading edge
support structure, and the superheated air eventually melted the thin alu-
minum wing spar. Once in the interior, the superheated air began to
destroy the left wing. This destructive process was carefully reconstructed
from the recordings of hundreds of sensors inside the wing, and from the
analyses of the reactions of the flight control systems to the changes in
aerodynamic forces. . . . By the time Columbia passed over the coast of
California in the pre-dawn hours of February 1, at Entry Interface plus 555
seconds, amateur video show that pieces of the Orbiter were shedding. . . .
Analysis indicates that the Orbiter continued to fly its pre-planned flight
profile, although, still unknown to anyone on the ground or about
Columbia, her control systems were working furiously to maintain that
flight profile. Finally, over Texas . . . the denser levels of the atmosphere
overcame the catastrophically damaged left wing, causing the Orbiter to
fall out of control at speeds in excess of 10,000 mph. [1]

Seven astronauts were tragically lost. It must be clarified that this book does not
intend to point fingers or find blame (Figure 1.3). As an author interested in the use
of tested processes, I only want to examine the processes used in NASA at the time
of the disaster; I will later generalise them as they relate to all types of organisations.
These ideas consider the problems which occur when processes are set aside or
changed because of some outside influence or assumption of immediate or assumed

Figure 1.2 Columbia to orbit [Source: NASA]
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need. It is worth examining why these assumptions inform the management deci-
sions made under the circumstances and what immediate consequences may result. It
is the current complexity of the changes to effective processes and the subsequent
difficulties which these actions produce for those involved or affected, this is the
focus. Columbia was selected as a jumping off point, not because of NASA’s pro-
blems, but because of their visibility in the world of complex systems and the
resulting very complex management decisions that were made.

By their very nature, high-risk technologies are exceptionally difficult to
manage. Complex and intricate, they consist of numerous interrelated
parts. Standing alone, components may function adequately, and failure
modes may be anticipated. Yet when components are integrated into a
total system and work in concert, unanticipated interactions can occur that
can lead to catastrophic outcomes. [5]

Figure 1.3 Columbia crew [Source: NASA]
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1.1 Effective use of process: the name of the game, this occurs in
more than just the space race and the Shuttle Program

Before any craft leaves its berth, its captain makes a detailed checklist walk around
and about the equipment, to assure that everything is ‘shipshape’ and that everyone
has done their job to assure a sound vehicle for the ensuing trip. Spacecraft are no
different. We are sure that the captain of the Columbia went through his checklist
to assure a safe journey on its flight from and its return to Earth (Figure 1.1).
However, something went wrong or someone did not do their job. Our purpose in
this chapter will be to offer some resolve, using the Columbia Accident Investi-
gation Board’s report on the disaster to emphasise the value of following processes
and of not taking systematic short cuts for any reason.

In today’s increasingly complex world, more complicated processes are
necessary to accomplish difficult manufacturing and production operations. A good
example is those used to manufacture computer chips. Services also are becoming
increasingly complex, as with the Internet, credit card processing and the dis-
tribution of products and services over long distances. Today, businesses are really
pushing the envelope of complexity. Systems are as complex as analysts, engineers
and researchers wish to make them. And whenever anyone invents a new way to
manage increased complexity, it is snapped up by a multitude of our businesses,

Figure 1.4 Columbia at berth for check out while another Shuttle goes into orbit
[Source: NASA]
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their executives and the resultant leaders or managers. This energy and desire for
more complexity cannot be terminated; it is driven by a simple concept known as
the profit motive. Profit is the ‘psychic’ energy that drives our businesses, moti-
vating those who are driven by this complex motive and the results it provides them.

The risks inherent in these technical systems are heightened when they are
produced and operated by complex organisations that can also break down
in unanticipated ways. [5]

Increasingly complex operations become dangerous when they are run by a
management structure that was created during or shortly after the industrial revo-
lution, hundreds of years ago. The chain of command, a silo form of management
structure often used today, cannot handle the difficulties created by the current
complex systems. Traditional bureaucratic structures were designed to control
stable operations, producing fairly simple products. Today’s complex operations
and increasingly complex products cannot be satisfactorily managed by the old
management structures. Noticeably, the CAIB report points out that NASA uses a
traditional structure to manage a complex process. Because it is totally funded by
the United States Federal Government, it also takes its orders in light of the incli-
nations of Congress and those in power.

As this author did his research on the 2003 crisis it was interesting to find an
article written in 1987 that pointed out some of the characteristics that would rear
their head again on 1 February 2003. The title of the article is ‘Disaster by Design
and How to Avoid It’; its authors point to four organisational styles that phi-
losophically deal with disasters: Inactive, Reactive, Proactive and Interactive
philosophies. The article considers the Shuttle Challenger disaster and the reasons
for a technological failure on that occasion. The failure of the ‘O-rings’ was
traced to what the authors called a breakdown in NASA’s chain of command.
They pointed out that prior to the Challenger accident, there had been a long
string of messages warning of the possible failure of the O-rings, but the warnings
did not seem to make it through the organisation for them to be able to fix the
problem [12]. The authors go on to say that while the O-rings were one of the
major causes of the accident, they were not completely responsible for the tragedy
that followed. The investigation showed that there was a complex web of con-
tributing factors – technological, managerial and political – all of which needed
attention if this disaster and any subsequent disasters were to be prevented in
future [12].

These are some of the same issues and consequences that were discovered
regarding the Columbia disaster. The authors of the 1987 article go on to say that
the ‘point at which the chain of events leading to the crisis can be broken depends
upon the immediate situation, but also can be consciously chosen as a part of the
overall management strategy’ [12]. There is no question in the present author’s
mind that the safety factors involved in the NASA Space Shuttle Program were
being grossly ignored and disregarded in favour of other factors.

The Columbia Accident Investigation Board (CAIB) attempted to discover the
conditions that produced the tragic results of flight STS-107, and therefore is an
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invaluable resource for anyone studying and managing complex operations. The
author highly recommends reading it. One of the Board’s questions was how were
the signals (of foam damage) missed? ‘How could NASA have missed the signals
the foam was sending?’ [2].

This had been true not only during the Columbia flight, but in all previous
Shuttle flights. What the board found was probably more than it set out to: a
fundamental flaw in the organisational structure of NASA.

The investigation revealed that in most cases the Human Space Flight
program is extremely aggressive in reducing threats to safety. But . . .
detecting of the dangers posed by foam was impeded by ‘blind spots’ in
NASA’s safety culture. [2]

In the final report, an entire page was devoted to an analysis by Dr Edward
Tufte, condemning the use of PowerPoint slides used for the engineering analysis

At many points during its investigation, the Board was surprised to receive
similar presentation slides from NASA officials in place of technical
reports. The Board views the endemic use of PowerPoint briefing slides
instead of technical papers as an illustration of the problematic methods of
technical communication at NASA. [9]

Tufte summed up the CAIB analysis appropriately stating that ‘The marked
paragraph is astonishing, as members of the CAIB clearly had enough of the
PowerPoint (Slides) from NASA. Serious analysis requires serious tools’ [10].

It should be pointed out that Dr Tufte had performed a similar analysis on
viewgraph use prior to the Columbia incident with respect to the Challenger acci-
dent of 1986, and had stated how this had contributed to the Shuttle’s destruction
by obscuring the relationship between temperature and the O-ring sealing. The
warnings and his reports to NASA were disregarded without reason.

1.2 The Columbia Report: a short review

I do not wish to find fault with any person’s decisions; instead I want to look at the
processes in place that possibly led to the inevitable problem or problems that
resulted in this disaster. I will try to highlight how some processes or the lack of
them may make it inevitable that errors would occur.

To put this in perspective, we must start at a beginning. What is the mission of
NASA? NASA was originally created to generate technology necessary to explore
space, to take on the ‘final frontier’. This has been a valid mission for the majority
of NASA’s lifecycle from the Mercury and Apollo missions, to the Shuttle Pro-
gram. However, with the transition to the Shuttle Program the mission of NASA
changed. In order to prove that the programme was a viable way to access space,
NASA’s mission became one of launching Shuttles on schedule and producing
regular flights to a space station located in orbit. That change from its original
organisational mission fundamentally changed NASA.
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The heads of NASA and Congress effectively now wanted to run NASA like a
business. Like most businesses, their primary goal was the R & D phase, where the
new product was developed, before moving into the production phase, where in a
for-profit company the product moves from experiment to a producer of cash or
income. Management then shifted to a priority of reducing cost and maximising the
resulting profits. This works if your product is mature, such as a car, refrigerator,
aeroplane, etc. However, the Space Shuttle was still a highly experimental space-
craft. NASA and Congress, respectively, must have thought that just by changing
NASA’s mission they could force the Shuttle into product maturity. This was
considered a big mistake by many.

When a business is moving into production, management looks to reduce
overhead expenses. Usually, training is reduced, except that which is needed by
customers, and safety is likewise reduced, that is other than that required by OSHA.
This became NASA’s accepted and operational approach.

Despite periodic attempts to emphasise safety, NASA’s frequent reorga-
nisations in the drive to become more efficient reduced the budget for
safety, sending employees conflicting messages and creating conditions
more conducive to the development of a conventional bureaucracy than to
the maintenance of a safety-conscious research-and-development organi-
zation. Over time, a pattern of ineffective communication has resulted,
leaving risks improperly defined, problems unreported and concerns
unexpressed. [5]

Figure 1.5 Shuttle linked to Sky Lab [Source: NASA]
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1.3 What do we think went wrong and what can be done about it?

In reviewing the operational processes that failed, questions were asked of what
was bypassed and why were some of the safeguards and responsibilities neglected
or not assigned. Failures often occur due to oversight of a required process. Our
interests should be as to whether the oversights were due to the lack of perceived
need, or were they just ignored?

NASA management was not conducting itself in a dangerous or malicious
manner. They were working hard to accomplish the mission Congress had given
them: regularly scheduled flights into space with the required tests and projects.
The problem appears to be that a safety mentality interfered with the regular launch
and project production directed by their new mission. Safety focuses on making
sure everything is conducted according to the accepted processes, correct according
to established protocol and then appropriate to the standard launch. Deadlines are
not important to safety. Safety departments have a disdain for deadlines, and vice
versa; production departments have a disdain for safety restrictions. Each makes
life more difficult for the other. It may be considered that NASA saw safety as in
conflict with its primary mission of regularly scheduled flights and the planned
projects, in spite of the dangers cited by its safety engineers.

This conflict was pointed out by the Challenger investigation team and very
well illustrated in the article by Mitroff and McWinney [12]. NASA’s management,
while not conducting itself in a malicious manner, were acting in support of what
they believed were their political obligations to the programme. They didn’t take
the necessary action to develop preventive solutions because they had pushed the
safety requirements so far down the ladder of requirements and configuration that
they didn’t show up on their radar [12].

Mitroff and McWinney point to four cells of preventive action that can be
taken when dealing with disaster prevention. The first two cells are: (1) technical
and (2) economic. In cell 1, they suggest that the available preventive actions
include better detection, tighter system security and tighter internal controls, which
include management, the chain of command and design changes. In cell 2, it is
suggested that expert monitoring systems along with wider system-wide monitor-
ing and mandated reviews be established [12].

The second two cells are (3) people and social and (4) organisational. In cell 3
Mitroff and McWinney suggest that detection training take place along with more
social support groups and media relations training. The fourth cell deals with the
organisation where there are more preventive measures established to reduce the
potential of any possible disaster. The recommendations are to establish crisis
management units that look for potentials (safety?) and establish a group that looks
at the organisational culture for any redesigns that can be encouraged. This
encouragement is believed to be a means of reducing potential future crisis and
research into any potential problems [12]. All of these avenues for the reduction of
potential crisis were not brought to the forefront or even examined by NASA.
Instead they continued on as though nothing had happened and continued to ignore
the safety issues.
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To meet its primary objective, NASA began to protect itself from the
Safety examinations. The Shuttle Program’s complex structure erected
barriers to effective communication and its safety culture no longer asked
enough hard questions about risk. [Safety culture refers to an organisa-
tion’s characteristics and internalised by its members – that serve to make
safety the top priority.] . . . The safety organisation moved from the dri-
ver’s seat, in the early launches, to the rear seat, it moved to an advisory
capacity. NASA management did not want safety to have veto power on
launches. NASA’s current philosophy for safety and mission assurance
calls for centralized policy and oversight at Headquarters and decen-
tralised execution of safety programs at the enterprise, program and pro-
ject levels. Managers are subsequently given flexibility to organise safety
efforts as they see fit. [3]

Safety was taken from mahogany row – or the executive suite – to the field
headquarters for each launch programme. It was put under the responsibility and
authority of the very management it was supposed to oversee. This placed safety in
direct conflict with the launch and its fundamental requirements.

A more independent status for safety would have been a conflict of
interest with NASA’s primary purpose. . . . No one office or person in
Program Management is responsible for developing an integrated risk
assessment [plan] above the sub-system level that would provide a com-
prehensive picture of total program risks. The net effect is that many
Shuttle Program safety, quality and mission assurance roles are never
clearly defined. [6]

The focus of safety was on operations at the shop floor; however, quality in
producing the flight-ready Shuttle and preparation of the products and projects for
each flight was the real operational objective. Safe components could be ensured
and with proper planning and quality control not affect schedule. However, safety
concerns prior to launch and especially after launch could cause a schedule delay – a
definite conflict of interest for management. By making safety an advisory capacity,
NASA could still have a safety department, but keep it from interfering with its
primary mission, scheduled production and projects with a scheduled space flight.

The Board believes that although the Space Shuttle Program has effective
safety practices at the ‘shop floor’ level, it’s operational and systems
safety program is flawed by its dependence on the Shuttle Program
[management]. Hindered by a cumbersome organisation structure, chronic
understaffing and poor management principles, the safety apparatus is not
currently capable of fulfilling its mission. [4]

While not a conscious action of NASA management, pushing safety down to
the programme and shop floor level effectively eliminated the safety effort and its
oversight function. It had become merely an advisory group, which management
could accept, reject, or ignore as it wished.

A good process gone bad: setting the stage with the Columbia disaster 9



As the review Board found,

during STS-107 Flight Readiness Review, the failure to mention an out-
standing technical anomaly, even if not technically a violation of NASA’s
own procedures, desensitised the Shuttle Program to the dangers of foam
striking the Thermal protection system, and demonstrated just how easily
the flight preparation process can be compromised. [8]

Potential foam strikes became just a warning, not a mandate to fix the problem,
which was not seriously looked at while the crew was in space at their docking
location at the Sky Lab.

The premium placed on maintaining an operational schedule, combined
with ever-decreasing resources, gradually led Shuttle managers and engi-
neers to miss signals of potential danger. Foam strikes on the Orbiter’s
thermal protection system, no matter what the size of the debris, were
‘normalised’ and accepted as not being a ‘safety-of-flight’ risk. [8]

Figure 1.6 Columbia lifting into orbit [Source: NASA]
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Because foam had struck the Shuttle during prior lift-offs, it was considered no
longer a concern.

Safety is discussed here because of its published role in the Columbia accident.
However, complex operations have many issues which can impact productivity.
These are managed through several engineering approaches. One of which we shall
discuss is risk analysis. Every technical or engineering organisation uses a risk
assessment process to examine the likelihood of a failure. In NASA this is called
‘Hazard Analysis’. NASA contracted preparation of the Shuttle for launch to a
private company called United Space Alliance. It is important to look at the United
Space Alliance, which is responsible for both orbiter integration and Shuttle Safety
Reliability and Quality Assurance. The alliance delegates Hazard Analysis to the
Boeing Company. However, for some reason, as of 2001, the Shuttle Program no
longer required Boeing to conduct integrated Hazard Analyses. Instead, Boeing
was instructed to now perform Hazard Analysis only at the sub-system level. In
other words, Boeing analysed hazards to components and elements, but was not
required to consider the Shuttle as a whole.

[Boeing] cannot effectively support the kind of ‘top-down’ ‘Hazard Ana-
lysis’ that is needed to inform managers on risk trends and identify
potentially harmful interactions between systems. [6]

The business of making sure components are as safe as possible was being
carried out. However, Boeing was not in charge of safety of flight for the Shuttle,
and as a whole disregarded the very essence of the Shuttle Program. The inter-
action of all of the components which could cause an accident was still under
the control of those whose primary responsibility was to prove the Shuttle was
as safe as an airliner, could maintain a schedule and could conduct projects in
space.

A total of 4,222 Critical Item List (CIL) items are tracked, the loss of any of
which could result in the loss of the orbiter and crew.

A waiver is granted whenever a CIL component cannot be redesigned or
replaced. More than 36 percent of these waivers have not been reviewed in
10 years, a sign that NASA is not aggressively monitoring changes in
system risk. [7]

NASA had tried to address the CIL items. However, those that could not be
addressed were redefined as non-critical as a matter of course, without any rea-
soning or reports provided. As budgets became tighter no further technical efforts
were made to address CIL items by anyone at NASA. Risk management was to all
intents and purposes whitewashed, non-existent, out of the picture for the remain-
ing flights.

NASA told the investigating board after the Columbia accident that there were
no safety of flight issues about which it could have done anything anyway. Because
NASA could not address these issues, for budgetary or any other reasons, they
decided they were not an issue and let them slide. Safety should not be ignored
simply because it cannot be handled under current budgets, timelines or personnel.

A good process gone bad: setting the stage with the Columbia disaster 11



You identify a safety issue and then get the resources to resolve it; this is what risk
mitigation is all about. Engineering should never have agreed to this approach. The
lives of the astronauts and life cycle of the equipment are of too great an impor-
tance. However, here the reverse happened. In a later chapter we will discuss the
fundamental concept of requirements analysis and management; this was grossly
ignored in this process.

Even after the Columbia launch and NASA had become aware of the foam hit,
it still refused the damage assessment team’s request for photos of the wing and
underside of the Shuttle. Again, the thinking was more concerned with schedule
than the safety of the crew and the equipment.

When managers in the Shuttle program denied the Debris Assessment
Team’s (DAT) request for imagery [of the shuttle in orbit], the DAT was
put in the untenable position of having to prove that a safety-of-flight
issue existed without the very images [and proof] that would permit such
a determination. This is precisely the opposite of how an effective safety
culture would act. Organisations that deal with high-risk operations
must always have a healthy fear of failure – operations must be proved
safe, rather than the other way around. NASA inverted this burden of
proof. [8]

Again, because NASA’s mission was to produce regular flights into space
and the resulting research of projects, it had to subvert and displace the safety
culture that would have shown the problems that existed. The Shuttle was not yet
operational for its return to earth, but no one, especially not NASA, was willing to
accept this fact, dooming the crew and the Shuttle itself. As a result of this
decision, it would lose all of the results and materials from its projects during this
mission.

The investigation uncovered a troubling pattern in which Shuttle Program
management made erroneous assumptions about the robustness of a sys-
tem based on prior success rather than on dependable engineering data and
rigorous testing. [2]

The fact that the Shuttle had flown before under what were considered similar
conditions was enough reason to believe it was safe. The safety culture had to prove
fault, rather than require a safety analysis of the existing conditions.

Within the reorganised NASA, safety operations became dependent on pro-
duction for their resources and survival. If safety became too critical, then pro-
duction management could simply indicate its displeasure by reducing its budget,
cutting headcount or reducing resources. This powerful message was not lost on the
safety department managers.

In reality, such a process demands a more independent status [for safety]
than NASA has ever been willing to give its safety organisations, despite
the recommendations of numerous outside experts over nearly two dec-
ades. [3]
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Since the Challenger accident, outside experts have recommended to NASA
that safety have its independence. However, even after the Columbia accident,

it is the Board’s view, shared by previous assessments, that the current
safety system structure leaves the Office of Safety and Mission Assurance
ill-equipped to hold a strong and central role in integrating safety func-
tions. NASA headquarters has not effectively integrated safety efforts
across its culturally and technically distinct Centers. In addition, the
practice of ‘buying’ safety services establishes a relationship in which
programs sustain the very livelihoods of the safety experts hired to oversee
them. These idiosyncrasies of structure and funding preclude the safety
organisation from effectively providing independent safety analysis. [4]

Safety had been effectively hobbled. It was not able to do its mission.

Given that the entire Safety and Mission Assurance organisation depends
on the Shuttle Program for resources and simultaneously lacks the inde-
pendent ability to conduct detailed analyses, cost and schedule pressures
can easily and unintentionally influence safety deliberations. [5]

The NASA organisation structure:

places Shuttle safety programs in the unenviable position of having to
choose between rubber-stamping engineering analyses, technical efforts,
and Shuttle program decisions, or trying to carry the day during a com-
mittee meeting in which the other side almost always has more informa-
tion and analytic capability. [5]

Figure 1.7 Material debris for the review team to assess [Source: NASA]
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The safety managers had lost the position and weight they needed to influence
production. They could not correct safety problems, only make recommendations,
which could be easily ignored by production management and disregarded as unne-
cessary. Production management’s mission was regular scheduled space flight with
projects as committed, at reduced cost. They set about accomplishing their mission.

The flight readiness process, which involves every organisation affiliated
with a Shuttle mission, missed the danger signals in the history of foam
loss. . . . The same conclusions, repeated over time, can result in progress
eventually being deemed non-problems. An extraordinary example of this
phenomenon is how Shuttle Program managers assumed the foam strike
on STS-107 was not a warning sign. [8]

Complex processes require a management approach different from the typical
production environment assumed by NASA. In a production environment like this,
cost reduction or profit enhancement works. Operations that do not focus on safety
can have devastating results, such as that which occurred in the Columbia accident.
We hope to provide a focus on the challenges of managing complex operations, as
well as insight into potential approaches to address these difficult issues.

Complex organisations require a leadership style that embraces four funda-
mentals: (1) an applicable personal leadership capability, made up of the self;
(2) people leadership characteristics that will encourage others to follow them in an
acceptable manner; (3) an operational style that will provide the tools to develop
effective and applicable processes and the necessary operations; and (4) an orga-
nisational style that will use the tools provided by the organisation to implement the
processes into the functional culture.

These skills can best be described by a presentation that the author was privy to
while working for the University of Tulsa, in April of 2010 at the commencement of
the ELITE Program Class of 2010. The ideas and descriptions used were taken from
an approach developed by Brian Guderian, Vice President of the Williams
Exploration and Production organisation of the Williams Companies, and his staff in
Tulsa, Oklahoma. The model was called the Williams Leadership Model [11], and
was presented as an incentive to the graduating class in the ELITE Program in 2010
to succeed in their endeavours. While the Williams Model does not specify the
components of each of the fundamentals, it was a good start and approach for eval-
uating and embracing management applications from an organisational viewpoint.

Subsequent chapters will add concepts and approaches that can be used with
this approach. Each of the fundamental skills itemised by the Williams Model has
been more effectively transposed to a new model with four leadership skills and/or
concepts now used in the ELITE Leadership Program at the University of Tulsa for
all the factors of an essential leadership approach. These four skills or concepts will
be covered in more detail in subsequent chapters of this book.

Obviously, things were changing at NASA. It is not the author’s place to
question the logic used by each of the leaders within that organisation, or even
those within the sub-contracting structure, but we can question the operational
leadership and the people leadership functions. A huge safety question was raised
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by the CAIB when it assessed both the Columbia event and the Challenger incident.
That question raised by the CAIB was of the position and emphasis NASA placed
upon the safety review of the Shuttle mission, the crew and the Shuttle itself. An
analysis by this author shows that the new requirements now placed safety as a low
priority for management and operational review. There is no question about that.
Congress, in the minds of the NASA administration, wanted more scheduled effi-
cient take-offs and landings and they wanted missions conducted in a frequent and
orderly manner. Without question this changed the configuration for NASA’s mis-
sion orders and operations. What was not acceptable was that safety was placed so
low in the order of importance and operation, or, as in many cases pointed out by the
CAIB, why it was not heeded or considered a major item of discussion and interest.

Sub-contractors to NASA itemised their frustration that when the issue of
safety was listed, it was often set aside and totally disregarded. So here we have two
items in the overall plan being disregarded: the change in requirements and the
configuration. This leads us to believe that the Shuttles’ plan was devoid of the
safety issue and that sub-contractors were led to believe that it was not an issue for
discussion or concern, now that quality had come into focus. Only the number of
missions and the ability to get the Shuttle into orbit and land it seemed to be in that
arena. If the safety of the crew, the mission and the Shuttle were not an issue, then
what happened to the quality of that mission and its operation? The failure of
Columbia was certainly an issue of quality; however, there was none at all.

To illustrate this disregard for the issues of safety, one only has to read the
articles released shortly after the tenth anniversary of the disaster. One of the clo-
sest associates of the crew wrote an article for the Aviation Week and Space
Technology magazine [13]. In it he stated that the whole incident had come as a
surprise to him. While he promotes the idea that the crew be honoured as heroes
there is no mention of the CAIB study and the evidence that shows that NASA was
neglecting its responsibility to the safety of the crew and the vehicle. While it is
important for us as a nation to allocate our funds and efforts towards a viable space
venue, we cannot ignore the fact that we were once such an entity, and that we
disregarded safety for the mere fact of launch and study. The original configuration
that included safety in its processes must be restored if the effort is to be successful
in the future, no matter what kind of vehicle we choose to use [13].

Much in the following chapters returns to a lot of what we are discussing here.
Processes such as requirements, configuration, planning, quality, sub-contractor
management, tracking and oversight all fall into the third component (operational
processes) of the ELITE Leadership Model under the concept of Process or Pro-
gram Management (Chart 1.1).

These items under the ELITE Leadership Model are adapted from the Capability
Maturity Model Version 1.1 (CMM) concept called Process or Program Management,
and should be a concern for any leader. The other arenas in this component of the
ELITE Leadership Model are Project and Systems Management, which I am sure the
NASA management will feel they did well in, and Business Acumen. However, it
would not be uncommon for the reader to see this author questioning that. The last is
good judgment, which is obviously not one of the good points for NASA
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management, as noted in the CAIB Report. By putting safety into a subordinate and
often non-existent position for the decisions of ‘go-or-no-go’ on the mission they were
certainly not using clear and concise judgment that would be necessary for a quality
Shuttle flight. It was evident that NASA had learnt nothing from the Challenger
disaster many years earlier. Events such as these are supposed to be learning experi-
ences, yet safety had been excluded because someone saw the changing requirements
placed by Congress as being more important, both informational and financially.

Of course there are a lot of other questions that need to be answered. But for now
let us be content that NASA may have caused some major problems with its decision
to reduce the effect of safety concerns. Let us also realise that many of you will see
leadership very differently when you have finished this book. Leadership today
requires more than a seat of the pants assessment of a situation under any condition.
Any situation is almost mathematical or exponential; that is to say, quantum physics
is alive and well in our current environment. One decision can ripple throughout each
of the operations and functions in today’s complex organisations, with devastating
effect. Without a plan and a real set of working key processes in hand the results may
be as devastating as the Columbia disaster was for NASA.

Questions for the reader

1. Can you provide some reasons why you think high technologies as we see
them today are so difficult to manage?

2. What would you have suggested to NASA that would have improved their
safety operations, reduced the incidents and provided an answer to their needs

Self Leadership

•  Self Awareness
•  Social Awareness
•  Relationships
•  Self Management

Operational Leadership

•  Process Management
•  Business Acumen
•  Project & Systems
•  Business Judgment

People Leadership

•  Developing People
•  Effective Teams
•  Functional Courage
•  Motivating Others

Organisational Leadership

•  Vision, Strategy, Mission
•  Enterprise Perspective
•  Change Leadership
•  Organisational Alignment

Chart 1.1 The ELITE Leadership Model [Source: Reprinted with permission of the
University of Tulsa, ELITE Program [14]]. Note: See Appendix section
for full page image
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in providing for more successful launches? Under the existing current con-
ditions, as cited in the chapter, do you think your suggestions would have had
any effect?

3. What role do you feel organisational leadership, as cited in the ELITE Lea-
dership Model, plays in the overall NASA project plans and how would these
key elements help in their ability to provide for success?

4. What role do you feel operational leadership, as cited in the ELITE Leader-
ship Model, plays in the overall NASA project plans and how would these key
elements help in their ability to provide for success?

5. What are your feelings or opinions about the comments made by the
researcher regarding the use of PowerPoint slides by the staff working for
NASA? Do you personally feel this had an impact on the disaster or the
problems in operations?

6. When one considers that operational leadership is required to guarantee suc-
cess in NASA and the Space Shuttle Program, where do you feel they may
have failed?

7. Can you discern from previous reports whether there was evidence that
damage was being done to the shuttle in their missions, and not only to this
one (STS-112)?

8. NASA has stated that the existing budget would not allow them to deal with
the safety issue. First, do you really believe this statement and what would
you suggest to them as an Engineer on the Shuttle project, regarding this
situation?

9. What role did the various projects have in the decisions that NASA made
about the Shuttle launches?

10. Describe how you would deal with the Columbia’s issues using the ELITE
Leadership Model? Use each of the four segments (Components).

11. Can the ELITE Leadership Model provide you with a solution to the NASA
situation or does it confuse you more? Can you tell us why you’ve come to
this conclusion?

12. Why do you think the NASA leadership decided to ignore safety and the
potential of a ‘G0 No GO’ situation in each of their launches?

13. With all the data that was collected after the Challenger disaster, what do
you think was the reasons they didn’t see the Columbia disaster as a
potential?

14. With all of the data staring the NASA management in the face, why do you
think they were reluctant to allow the crew and the Sky Lab to do its due
diligence on checking out the damage to the wing?

15. What specific items in the operational leadership side of the ELITE Leader-
ship Model do you think might have had a more effective result if it had been
used by NASA?

16. How well did NASA do on all the items in the ELITE Leadership Model
when dealing with the issues at hand and the issue of the foam damage on
previous shuttle flights? Is there something that you would have done to
change that?
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Chapter 2

The importance of processes

Processes really are important. They are the ‘what’ that needs to be accomplished
to successfully complete a job relating to the project, production or service effec-
tively and efficiently. But then again, it may be thought that for detailing every-
thing what you have to do is a simplistic and unnecessary exercise; it may also be
considered unnatural and too matter-of-fact. If we were pessimistic, we might say,
‘Any mature or sane person would know that this is the way this job should be
done’. However, the most effective engineers, especially those in NASA, now
know that ignoring a process is not always the wise choice! Many processes are
developed through the painstaking efforts of many experienced engineers or prac-
titioners (often a systems engineer) who have worked with the same function, task
or activity, studied it and attempted to make it more practical, meaningful and
productive. In most business operations, the results are defined, but in too many
cases the ‘how’ required to achieve the results of the ‘what’ are loosely defined and

Figure 2.1 Boeing P-6 ready for flight



left to the employee’s initiative. Ignoring what we know to be true, such as the
‘how’, can lead to chaos and gross errors of monumental proportion, as seen in the
previous Columbia case study.

A process in engineering can be best described as a sequence of steps per-
formed for a specific purpose. It can also be a set of interrelated activities that
together transform inputs into outputs; where a set of activities, methods, practices
and transformations that individuals use to develop and maintain a product are
applied in their most realistic sense. The associated products, such as project plans,
designs, documents, test cases and work packages result from the inputs provided
by the requirements through the stakeholder to produce the product, project, service
or output.

Therefore, the process itself has several elements. First are the specific tasks,
steps or activities that must be done. This is where the task can be assigned to a
person, stakeholder or employee to execute with the responsibility and authority to
control and complete the required activity. Here the task may have several sub-
tasks as a part of its activity. The methods and tools used to execute the activity
are the second element. These set specific guidance and direction to the activity
where the method or tool criteria prescribe a systematic, repeatable technique to
support the tasks further. Tools might include the scheduling methods used such as a
Gantt, or PERT charts, and other automated tools like Microsoft Project. The last
element of the process is the work product, project or service itself that results from
the work packages identified. This is where the data is collected or the product is
finished for subsequent activities or final assembly of the unit.

This is why you will hear experienced systems engineers insisting on knowing
what the requirements are for a particular product, project or service operation. The
same engineers might also ask what the ‘baseline’ is for the current process,
thereby wanting to know what determined the existing tasks or functions and the
activities that incorporate this process and how they are put together. With this
knowledge the engineer can see what is intended, what requirements analysis was
conducted, what configuration might be required, what tools and methods are being
used to function and the work packages or outputs needed or intended.

A knowledgeable chief engineer, systems engineer or engineering project or
programme manager will instinctively know that there are six key processes that
they will have to work with from inception of the product to its eventual comple-
tion as a work product or package, and then to the first article in its production.
Those six key processes are:

1. requirements management,
2. configuration management,
3. subcontract management,
4. quality assurance,
5. project planning and
6. tracking and oversight.

Without these key operational processes in place and functioning, the project,
programme or service will not have repeatability in terms of its output and final
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results. In other words, every time that the specific processes, functions or services
are conducted as a work package, the product will be different in outcome due to
the lack of consistency in its function, or it will be non-existent because of non-
application of these key processes. These six key processes are commonly known
as the key engineering operational processes and fit well with the ELITE Leader-
ship Model as the skills required for an effective leader. These are specific controls
that flow from the leader as applicable skills that are developed overtime and from
the experience gained in working with or doing the key processes of project or
programme management. They help reduce risk and aid the company’s definition
of the projects, product or service operation or function.

2.1 A brief history of process engineering

Before setting out definitions for the six operational and most important key pro-
cesses, it should be of interest to the reader to know where this process knowledge
has come from and what spurred research into what we now call process engi-
neering. The venture into the actual development of processes and their applications
in engineering began in the arena of software engineering. Writing ‘correct’ pro-
cesses for software development was recognised early on as the major challenge
affecting the computer revolution in the early 1960s. A breakthrough came in 1969,
when Professor Edsger W. Dijsktra wrote a letter to the Journal of the Association
for Computing Machinery (ACM) suggesting that the GOTO statement was a major
reason for unintelligible, unreliable (‘buggy’) code, as referenced by Humphrey [1].

In the software engineering world, emphasis was immediately placed on
developing more powerful, yet easier to use programming languages. After Dijsk-
tra’s paper, programming languages began to stress Computer Assisted Software
Engineering (CASE) structures and run-time error checking as tools for fixing the
problems. Frustrated by a profusion of languages, the Department of Defense
(DoD) sponsored a major project initiative with several major engineering uni-
versities and the National Labs to develop a standard programming language that
might reduce the confusion and incorporate the program instructions into the
actual programming process. The result was the Ada programming language, used
successfully by the US Military.

On the methodology front, Dijsktra’s paper triggered the onset of top-down,
‘structured’ programming (championed by IBM’s Harlan Mills). Yet after another
15 years, programming was still more of an art form than an engineering discipline.
To address the importance of the need for a true software engineering discipline the
DoD now funded the Carnegie Mellon University (CMU) to develop a software
engineering ‘best practice’. This resulted in CMU and its constituents creating the
Software Engineering Institute (SEI); the resulting methodology became the Cap-
ability Maturity Model (CMM), which has been in use since the early 1990s [1].

The SEI was the first to produce a framework document for software devel-
opment in early 1993. This document later became the ‘software’ CMM Version 1.1
(Chart 2.1) [3], which focused on developing software projects that would be

The importance of processes 21



efficient due to their reduced flaws [1]. Much of this was based on work done at
IBM by Watts Humphrey and others. Since then, other CMMs have been produced
to address other aspects of the engineering and product development lifecycle. Most
importantly for software, the SEI has since developed two models by combining the
other lifecycle models (specifically systems) with the software CMM to become the
Capability Maturity Model Integrated (CMMI) and the CMM Staged. This book
will emphasise the initial model (CMM 1.1) developed by Watts Humphrey at
CMU for the Software Productivity Institute (SPI). The author believes that
the original CMM 1.1 has, through its use in several organisations in the United
States, proven to be the foundation for effective engineering processes overall; see
Humphrey [2].

The resulting six key processes for the second stage of the original CMM were
generated by the framework of the CMM and the SEI to focus on repeatability and
to emphasise a foundation for the overall engineering process. Thanks to the work
of Humphrey at IBM and others who have since recognised the importance of
repeatability to the engineering discipline, it was only a matter of time before many
systems engineers began to use, establish and institute the key processes into their
engineering operations for standard operating procedures. For the sound purposes
of engineering and the operational skills of that field, the present author has

Improvement initiatives must increase market share
and/or profitability in order to have business value!
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retained CMM Version 1.1 as the operational model for all engineering fields in
reducing risk and increasing definition for the overall project, product or service.

The following five levels of capability maturity used in this chapter come from
CMM 1.1:

1. initial,
2. repeatable,
3. defined,
4. managed and
5. optimised.

The author will attempt to focus on those key processes, which provide the field
of project and programme engineering and project management leadership with the
greatest return on investment. All of the writings in the SEI on the five levels or
stages repeat the importance of the second level. This level is consistently called the
‘project management’ or ‘programme management’ stage in relation to CMM 1.1,
although current SEI publications describe it as the repeatable level [2]. In engi-
neering we recognise that repeatability is a major function of our work and devel-
opment of the products that result from our projects through the management of
process and through the leadership role. This can only be referred to as the pro-
gramme or project management role. Keep in mind that there are five levels of
capability maturity and six key processes at the second level of the CMM. These
will be used throughout this book.

2.1.1 Applying the principles of process engineering
When you analyse the project management (or repeatable) level of CMM 1.1, it can
be seen that it truly emphasises the fundamentals or requirements of engineering
project management. The requirements process is a fundamental starting element
for any engineering project, so for that reason we have chosen to follow the lea-
dership of the SEI and proclaim that the six key processes in the repeatable level
are indeed the fundamentals of (and focus for) engineering project or programme
management for operational leadership (an element cited in the ELITE Leadership
Model). The purpose of requirements management is to establish a common
understanding between the customer and the project executors so that the inherent
needs of the project will be addressed. This involves establishing and maintaining
an agreement between all the parties involved regarding the specific project or
system needs that covers both the technical and non-technical delivery items and
work packages that will satisfy these requirements. The agreements drafted form
the basis for estimating, planning, performing and tracking the engineering project
or product throughout its lifecycle. The goals of the requirements management
process are to control the system needs in order to establish a baseline for the
engineering project and provide management with a tool to use in assessing the
progress of that project, programme or service. These requirements in turn will be
consistently used in the engineering project’s plans, products, configuration and
activities whether it is a product, service or project piece of a larger operation.
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Note that in Chart 2.2, the Key is the analysis of the customer, the mission and
the system requirements. Many go wrong in not defining the verification methods
that will be used, performing that verification and, through the analysis of the results,
verifying that the requirements are really being met. It is not that the other steps are
not important, but the needs must be analysed and verified to make an effective
project, programme or service available to the customer. This is where the impor-
tance of the planning process must be imposed. Part of the planning process is of
course the tracking plan and the chosen oversight that will be put into place. These
items will be described and their use explained later as a part of the overall capability
maturity. The architecture provides the configuration plan and the quality assurance.

The activities, functions, tasks and processes for a product most often originate
from an initial proposal or idea, developed to justify the need for that product. This
is either done for the company by their product development organisation or
developed by the responsible parties in response to a customer’s desire or request
for a solution to some problem operation or concern. All the activities and tasks to
produce this product are determined so that cost and budgets can be estimated and
determined to justify the production and to show that a profit can be made from the
proposed venture. To establish that cost, all aspects of the requirements, the product
development and the manufacture are examined through the use of a ‘work
breakdown structure’ or WBS. The WBS is the first established document and
results in the statement of work (SOW). It is the documented foundation for the
product and should always be considered in this manner. In his research and his
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experiences with industry, the author has found that this is not always the case. For
example, where has the WBS been hidden in the careful consideration of require-
ments or operational needs for the Columbia or Challenger disasters, and where is
NASA’s resulting resolve for solutions that would have alleviated the resulting
disasters or catastrophes. Maybe it was there, but was never mentioned by the
Committee?

Chart 2.3 illustrates how the WBS fits into the overall product planning pro-
cess. If the WBS is not part of your current process, the author suggests that you
assess this concept and the ‘fit’ of the processes suggested in Chart 2.3 to enable a
more appropriate approach to completion of the necessary guides, policy and
directives needed to support effective management of the production of products in
your organisation. The WBS, as a piece of the overall foundation document of
requirements, establishes the flow of work in a company and also allows man-
agement to review its policies, procedures, methods and tools. The WBS also
allows for an efficient writing of the SOW. It enables all involved to see the origins
of the concept, where they have been and where they want to go. In addition, it
allows for corrective action, change management, planning, project tracking and
the configuration that all together manage an effective and productive project and
organisation. On the short side, it reduces the chaos and indecision that may be in
place about the product as it reaches its development and production stages. This
use of the WBS is a part of the ELITE Leadership Model that fits into the category
of process management, judgment and business acumen, for without the project or
programme experience to know how things work and fit together, a person would
be clueless about developing the WBS. Project and systems management principles
also fit well at this step. Now we need input from the organisational side, such as
the product’s operational definition. This input includes the company vision,
strategy and mission and the enterprise perspective that incorporates the product
into its activities.

Before an organisation starts to develop the WBS, it must understand the
operational definition of this product. That is, what is this product, what is it
expected to do, how will it work and what can the customer expect from it? This
operational definition establishes the first steps towards understanding what it is
that the company is trying to do, what it wants to build, service, manufacture, or
establish, and the need for preliminary requirements that will be the beginning and
the criteria upon which the rest of this product will be built. The operational defi-
nition sets the stage for the requirements, the WBS, the configuration and many
more factors that will be worked into the overall product lifecycle. The operational
definition also encompasses the use of the company’s rules (vision, strategy, mis-
sion and goals) and planning process, and aids in the development of the scope and
deliverables expected of the product [7].

Now you get to work on the step one of the WBS. In the pre-planning stage, the
operational definition is shared with all those who are working on this project and
the development of the product. The process of concurrent engineering is also
suggested at this stage. This is called many things in various organisations, such as
integrated product Development (IPD) and, where teams are established, IPTs (or
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IPDTs) for integrated product development teams. The importance of the systems
engineer as part of the concurrent team can also not be emphasised too highly. They
are integral to the team in the concurrent process because they maintain the focus
on the requirements, SOW, risk mitigation, scope and deliverables that support the
initial operational definition. Systems engineers help the team look at the risks
involved and their overall analysis, and develop the risk assessment and mitigation
plans necessary to assure a viable product, a profitable outcome and a meaningful
result for the company through the deliverables and work packages.

Requirements analysis is a specialty of a systems engineering organisation.
They are best suited to assist the IPDT through the traps and hoops of the real
requirements. The project or programme team has to analyse the needs of the
customer and how to best meet those needs, and put in place all the mechanisms
that will provide a solution. Product projects or programmes must include this
thorough analysis if they are to function properly, with each solution having suf-
ficient risk assessment and mitigation resolve to meet its needs. With a full
knowledge of the deliverables and work packages the configuration can now be
developed and shared with the players from the team. This gives each member of
the team the opportunity to assess their involvement and any problems that might
be inherent with the concept. The resulting requirements should then be a full
consensus of agreement from all team members and a suggested configuration by
all as to the deliverables and work package arrangement for operations.

The systems engineering lifecycle has seven developmental processes. It
begins with the user requirements and then reviews the system requirements.
This will generally provide input for changes to the overall requirements. Once the
changes are reviewed, the architectural design is made and then reviewed against
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the requirements. Using the refined design the components are developed and
reviewed against the new design parameters. After further review the components
are tested and integrated into the system where they are verified as being usable
and correct. Again changes are assessed and the overall system is tested for
acceptance and installation. If the acceptance tests are verified the product will be
forwarded to operations and maintenance where again it is reviewed and changes
suggested if needed. These seven steps are required to ensure that the product,
project or service is a valid function [8].

2.2 Stop ‘fixing’ that broken process for the umpteenth time

Processes get fixed over and over again, but in many cases with actual change to the
end result. No process should go through a fix without having a thorough review by
an appropriately charged and knowledgeable change control group. This group must
have the authority to institute the changes if acceptable, meaningful and effective.
To factor in the need, the workers, managers and affected personnel who work with
the process must see change as an important function of their job. Therefore change
must be an accepted process and condition in the company. Policy needs to be in
place that encourages meaningful change, improvement and cost savings. People
must be incentivised to encourage change and they must receive rewards rather than
just be seen as maintaining the existing process. In addition, changes should not be
made without them having gone to this suggested control group, and they should not
be recorded as having a positive end result without scrutiny by the group. The
recording process should be part of the overall change element so that it is docu-
mented as a process. The result of the assessment should be issued to all who use it.
This is why it is so important for these reward elements to be involved in recom-
mending change, supporting the change, documenting it and then using it in its new
state to provide greater return to the company and the product.

I mention the above because it is why key process number two is so important.
Configuration management has encouraged us to put things into their accepted
architecture – that structure is based on the requirements as currently accepted and
baselined known by all and from which all operate. Configuration management
establishes the guidelines and structure by controlling the baselines and maintains
the integrity of the product over time through an established process. Configuration
management provides the system that controls the changes, maintains the integrity
of the product and traceability of changes throughout the product’s lifecycle. It is
suggested here that the configuration system establish a baseline data operation or
library collection that functions with the controls on the overall product config-
uration, the changes and the auditing processes that are necessary for all involved,
and where the baseline and any changes to it can be recorded and shared with
anyone dealing with the product or project.

The goals of configuration management are to have planned processes that
identify the product, control the changes and inform all affected groups and indivi-
duals of the status and content of the existing baselines. This is the control that keeps
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outside change from happening until all are informed via the final approval from the
change control organisation or group. Everyone will then be working from the same
baseline model towards developing of the final product. This prevents someone from
having a brilliant idea at some point and changing the configuration halfway through
the project, leaving others to wonder what happened when the final outcome didn’t
look like what everyone expected or what was really approved. This type of event
can have a devastating effect on any outsourced work packages or unsuspecting
subcontractor who has taken on a product development phase for the company.

The questions that must be asked as the company begins the project or the
development of the product are based on a requirements list. Are the requirements
baselined and under some sort of configuration control? As the engineering
requirements change, are adjustments made to the engineering plans and the
associated work packages or products? Does the project follow a written organi-
sation policy for managing the system requirements? Are measurements taken to
determine the status of the proposed changes to the baselined requirements? Is there
a documented engineering configuration management plan? Are the work packages
(products) under configuration management control? Does the company follow a
documented procedure to control changes to the work packages? Are standard
reports on baselines and change requests (e.g. Change Control Board Minutes)
distributed to the affected groups and individuals? Using these data points as
guidelines will help the Project or Product Engineering Leader execute the appro-
priate steps and processes throughout the entire project (see Chart 2.4).

Broken processes exist because there either is no configuration to begin with, or
there are no controls on the existing product integrity processes that require change
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management, or there was no consideration for the project at all within
the configuration system. Again, without these controls and appropriate answers to
the questions above, the result can destroy a good product, project or service agree-
ment. The change control board or group (CCB or CCG) is an effective part of the
third leadership component; this is characterised as an organisational skill. Change
leadership is a strong skill that can only be developed over time through experience.
It is developed as a result of seeing and experiencing the failures of the past due to a
lack of requirements or configuration management. With this skill, one often allows
the company to alleviate embarrassing situations and events. Change leadership uses
the developed components of the operational leadership skills that function as busi-
ness acumen and judgment (experience based) using the skill of configuration man-
agement and analysis. This capability comes from experience and time on task and
cannot be written off as a known experience; it must be acquired.

There are many systems in which an industry reviews its processes and makes
suggestions to change and improve their operation. Unless this procedure is
established to look at the entire relationship of the product baseline to the organi-
sation, a simple process change may have little or no effect on improvement or may
result in a total change in direction for the product. This is also a good example of
what was happening in NASA as the Shuttle Program matured. For example, a fix
mechanism such as value stream analysis is often applied to one sub-process of an
overall organisational operation. If the company does not assess how the identified
change will affect the overall operation (i.e. the whole process), a simple change
may have little or no effect and may even increase the problems faced by the
company. A good example is the term used often in industry of looking for ‘low
hanging fruit’, where the fruit often turn out to be sub-processes that are part of a
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bigger process. When the sub-process is changed, it changes the configuration to
such an extent that it may throw the entire process out of whack, costing the com-
pany more money and resulting in errors that might not be able to be fixed, such as
the conditions in the Space Shuttle’s operational processes. This is why the author
supports the establishment of CCBs and the establishment of a policy for config-
uration management where people who are knowledgeable and experienced about
the company and its processes can look at the overall effect, and can encourage the
appropriate changes necessary. Along with the necessary institutionalisation of
those changes throughout the company, this will provide for effective results to
overall operations. This step can also reduce the effect a minor change would have
to an overall system and would bring about a broader change that is really needed.

CCBs can be an effective and efficient means of baseline control through the
configuration management system if they are a key process for effective product or
project management with the desired result of a positive nature (see Chart 2.6). The
Challenger and Columbia incidents would never have happened with an effective
and efficient review of the safety issues involved in a change of process that
involved a CCB as opposed to a simple management decision.

The third key process in the project management stream is one of the most
overlooked of all. Subcontractor management can make or break a project. Today
we are hiring more subcontractors and outsourcing more operations than ever
before. With this reality, many companies are still not effectively looking at the
requirements that make subcontracting a workable process. The leadership and
management of the subcontractor cannot simply be a search for the best proposal or
lowest cost from a prospective contractor. This approach is most often used because
the finance or accounting organisation seems to be the key processor of the sub-
contractor’s proposal. While cost and schedule are important, good engineering and
systems analysis must also be criteria. This includes the risk assessment by the
systems engineers of using certain contractors and their manufacturing methods,
past history for success and product reliability based on good engineering analysis
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and review. Again, we see that the systems engineer can be your best friend in this
assessment.

Choosing the best qualified personnel for the various roles is of paramount
importance. It can only be done if the project managers have done their homework
to focus on the exact tasks, activities and operations they expect to be carried out.
Incorporated in that assessment needs to be the knowledge, skills and abilities
expected from that subcontractor, as well as the processes, methods and tools they
will be using. These factors, along with their past history of producing the expected
work product for another client, will establish the best qualified. The factors that
determine the best qualified should not be trumped by the cheapest or the best
constructed proposal. Someone who can write a great proposal and puts the right
words in place may not be the person who is best qualified to do the job.

The aim of subcontractor management should be to select the most qualified
contractor and finalise in writing the commitments by both parties that follow the
processes established at the host or prime company. These commitments will follow
the requirements and configuration management processes established by the prime
as necessary procedures for the subcontractor to follow in producing the required
parts or services. Quality should also be a big component of the contract with the
subcontractor. The subcontractor should expect the host company to track and review
their performance based on the documented contract, using a collective focus on the
non-technical as well as technical requirements to which they must adhere.

Both parties should commit to adhere to a communications requirement that
maintains ongoing interchanges concerning the commitments, corrective actions
and changes to requirements and configuration as they are approved. This type of
focus will ensure that the results from the subcontractor will be more predictable,
the assembly of the end product will be more precise and the relationship between
the subcontractor and the requestor will be more respected and accepted by all
parties. Again, the questions to ask are: Is there a documented procedure for
selecting qualified and reputable subcontractors? Are periodic technical inter-
changes held with the sub-contractors? Are the results and performance of the
subcontractor tracked against their agreed to commitments? Are the activities
reviewed with the product leader on both a periodic and event-driven basis? Are
there quality and precision points in place for the subcontractor to follow? Keeping
these points in mind as part of the agreement, and then following them, provides for
a most effective result between the prime company and the sub-contractor.

The real issue is that the leader and their staff are managing according to the
configuration established for the event or activity. Whether it is the company or
the IPDT organisation, the same consistency needs to be supported throughout the
operation and according to the agreed-to stipulations.

2.3 Business process re-engineering only works when applied
and supported

Business process re-engineering (BPR) has often been touted as the answer to all
the ills that a company can experience. Books have been written to demonstrate
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how the process is done and why it should be applied. During the 1990s, BPR was
embraced by many companies as the best approach to improve their operations.
However, despite the emphasis placed on this concept, there has been very little
improvement in many of the organisations who have claimed to have used the
technique. Usually, there is a lack of attention to the appropriate preparation or
follow through by top-level management to implement BPR. As a result, projects
flop. As so often, a lack of ‘walking the talk’ or top-level management support for
the process leaves workers feeling that things are being done to them, rather than
improving the processes or operations for them and the company as a whole [4].

In order to focus on ‘walking the talk’, we need to introduce the fourth key
process in project management. This is quality assurance (QA). This key process
gives a company the ability to verify it is doing what it says it is doing or will do;
that is, to ‘walk the talk’. QA provides the company with all the processes and
methods to review and audit the tasks, functions and activities to verify they
comply with the stated procedures and standards. To be sure that the processes
will be used, a QA group should be involved in the early stages of the project to
help establish the plans, standards and procedures that will add value and satisfy
the constraints of the project or product following the organisation’s policies.
Again, the company here needs another policy to establish such a group and to
give it the teeth it needs to function effectively. The author realises that this is a
hard issue to swallow, but without an appropriately designated and authorised QA
group the whole idea of ‘walking the talk’ is a sham. From its inception it is the
responsibility of the QA group to verify that the processes are being used and that
they appropriately fit the needs of the project. In some cases the group might be
the first to point out that the tasks, functions or activities as originally designed
might not be the best available, and would be actively getting them changed
through the CCB.
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The goals of the QA group are to have planned activities to assure adherence of
the project activities and products to the applicable standards, procedures and
requirements, and to objectively verify the appropriate actions. Additionally, all
affected groups would be informed of the group’s activities and results, and of any
corrective action that was required. If issues are not resolved, senior management
would be informed for them to conduct the appropriate action. QA Should not be the
policeman who verifies appropriate action or punishes offenders. It is the member of
the IPDT that helps workers and staff correctly execute their job according to the
correct procedure and standards. QA helps employees, leaders and managers make
the changes necessary when a policy, process or procedure is hindering effective
product operations. It provides employees and the system with the resources to
support their arguments for change when it is appropriate and necessary.

The QA group also supports employees when a subcontractor is not meeting
their agreed-to commitments or requirements. Product quality is highly dependent
on the processes and their appropriate execution. Repeatability, remember? If a
process or procedure is hampering the correct and efficient execution of a project,
then the QA group is expected to work with the appropriate people to re-engineer
the process and improve the activity to meet the requirements more efficiently and
effectively. This is a key area, and the following questions should be asked by
management or the leadership when getting the QA group involved: Are there a
documented engineering QA plan and policy that include the activities for process
evaluation? Is there objective evidence of engineering QA activities? Have the
results of the QA reviews and audits been provided to the affected groups and
individuals? Does the project/product follow an operational and organisational
policy for implementing QA? Are the engineering QA group’s activities reviewed
with senior management on a periodic basis? Answering these questions appro-
priately provides the project or product leader with good feedback on the quality
issues and senior management’s interest in them.

The fifth key process is project planning, the sixth is tracking and oversight. As
shown previously, knowing the project’s requirements, configuration and sub-
contractors is not enough. The plans must be reasonable so as to perform their
function and meet the requirements and configuration of the project, product or ser-
vice. Estimates are developed for the work to be performed that will allow the project
or product manager to establish the necessary commitments and define the plan to
perform as expected. As stated earlier, everything starts with an SOW based on the
WBS. The planning process will include the steps shown in Chart 2.3 for estimates,
size of the project, resources needed, schedule, risks and appropriate mitigations,
along with the necessary commitments. This plan format provides a basis for effec-
tive performance, and it addresses the commitments and activities required. It is
worth restating the importance of informing all affected members of the project team
of how the leader expects the team to be aware of the plan, its estimates, activities
and commitments, and how they must be able to relate to these activities as the means
by which they will track and oversee the projects’ progress to completion.

The tracking and oversight of the project is based on the data generated from
the plan. The documented plan is the basis for verifying the results, adjusting the
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schedule where necessary and taking any corrective actions required. It is the
project management leaders and their designated specialists who track the perfor-
mance against the plan. When corrective action is taken, that action is managed to
closure for the desired results, especially when deviations from the plan are found.
As changes to the original plan are required, the project manager works the
configuration changes with the QA group to verify the rationale and present
the requests to the CCB for adjustment or agreement. Key questions that help the
leader guide the project, product or service through the hoops are as follows: What
are the actual schedule, size and cost compared to the original estimates? Is cor-
rective action taken when actual results deviate significantly from the plan? Is a
policy written for the organisation that enacts the tracking and oversight activities?
Are changes to the engineering activities agreed to by all the affected parties? Are
the performance results, open issues, risks and action items reviewed with senior
management on a periodic basis?

2.4 Taking the time to plan and fix processes

Time needs to be set aside to plan out a BPR event and to establish the actual
process through a training effort that includes all the workers, stakeholders and
employees involved. It is always possible to change a process and train the workers
to do it differently. However, if you don’t take the time to instruct and emphasise
through training the proper way something now needs to be done the process will
not get implemented by the stakeholder in an appropriate way or in a timely fash-
ion. In addition, if top-level management is not ‘walking the talk’ and demon-
strating that the process needs to be done the way it has been revised or newly
implemented, then the changes will not happen. Employees need to know that the
changes are important to the company as well as the leaders and top-level man-
agement, and that the changes are supported for the good of all the participants –
that management not only supports the change, it emphasises it.

This is why it is important for all management levels to be upfront and clear in
their explanations to employees and stakeholders. Many employees do not know
what the management focus is in the company, so this needs to be made clear
through some form of informative mechanism. For example, most managers know
intuitively that in today’s business climate, customer satisfaction is one of the
prime objectives. This goes hand in hand with a focus on positive revenues and
sales objectives, with the unstated goal of significant returns to shareholders.
However, if management does not share these essential goals in its discussions with
employees, knowledge of these objectives will never be a reality in the company or
on behalf of the employees’ actions for the company. The importance of satisfying
the customer must be communicated whether the company is a service producer or
a product manufacturer. This is part of ‘walking the talk’ [4].

Management uses four forms of concepts when working through processes:

1. philosophical,
2. humanitarian,
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3. logical and
4. technological.

Unfortunately workers, stakeholders and shareholders outside the company
hierarchy have very little knowledge of these concepts and have no way of asking
the questions that would help them to understand. The material in this chapter is
intended to provide that understanding and the concepts that management must
communicate. The four concepts are used to consider the requirements of the three
stakeholders in the business: the shareholder, the customer and the employee.
Philosophically the manager wants to support the three stakeholders with a positive
approach that will give each the most positive results and make the manager feel
good about what they have done with the product; that is, something good for the
customer and shareholder/employee alike. The manager wants to be profit-oriented,
customer-driven, partner-assisted, employee-centred, and environmentally and
ethically conscious. On the humanitarian side, the manager realises the need to
convince the company’s top management and its employees and partners and the
need to continuously reinforce its objectives to each of those parties. The logical
side focuses on the planning, organisation, company direction, control and assur-
ance. The technological side looks for the best approaches to get the job done,
exercising BPR, lean management, value stream analysis, continuous improve-
ments and other methods as necessary.

2.5 Are there stakeholders in each action plan for
the processes?

Who are the stakeholders? They are the customer, the investors or shareholders, the
employees and all levels of leadership and management. Once the focus is flow of
the product, profit and improvement, many people who would have taken credit are
no longer involved. Instead, the immediate stakeholders may be those who provide
the direct input, throughput and output essential to productivity. This comes about
if you accept the model presented in Chart 2.8. A company’s management will
consider the four forms of concepts if you accept that there are three major stake-
holders involved in Chart 2.8: the customer, the shareholder and the employee.

How are the four concepts involved? Management’s philosophy may be
profit-oriented, customer-driven, employee-centred, partner-oriented or envir-
onmentally or ethically oriented. What do we need to do about their involvement
to make sure they have a feeling of ownership in the processes and their
improvement?

On the basis of Chart 2.8, we can see that the managers’ viewpoint is not one
that we see often or might be the perception of the average company stakeholder.

The manager or leader is beset with large considerations right from the very
beginning of their involvement in the company’s operations. With all of the phi-
losophical considerations – especially pleasing the stakeholders – the leader must
be concerned with those stakeholders who have diverse interests and random
requirements of the company. In order to establish a positive company climate for
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all the stakeholders, the philosophical approach will have to focus on who can do
the job best and accomplish the most with the available skills, abilities and
knowledge and resources. Intuitively management knows that a loyal, well-trained
and educated employee is the key to a successful company. But at the same time
they must be convinced that the employee is a true partner in the company, sup-
porting and developing the products for the good of the customer. This could be a
concern whether the company provides a service or system for their use. This is
probably the hardest concept for the management (but not the leader) to accept and
translate for all to understand and know. Most managers see their employees as a
‘pair of hands’ to do the work. They often fail to see the partnership necessary to
influence positively the development of the work product.

To establish a positive climate for the development of a truly effective product it
is important to have the employee put all their skills and abilities squarely behind the
management’s ideas, efforts and plans. The author researched this concept for a
model that might be used to support the CMM protocol, and the ELITE Leadership
Model presented earlier definitively answered that question. The approach that is
needed in order to formulate a relevant and true planning process that anyone can use
is inherent to these models. We were also fortunate to find a model developed by the
Society of Automotive Engineers (SAE) that has been widely used since 1994. The
SAE has developed and supported many models and standards for a variety of
engineering fields, especially automobile and aeronautical systems worldwide. This
model is called the ‘SAE Total Quality Management Process Map’ and was first
introduced through the SAE Notes in December of 1994 [6]. Over the years it has
continued to grow in relevance and is used by engineers throughout the world. It has
become the mainstay in those engineering fields that insist on customer satisfaction.
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36 Maintaining effective engineering leadership



Starting from a focus on customer satisfaction the process map develops a
planning approach around seven fundamental ideas. These are:

1. select the critical few missions/goals/strategic issues,
2. identify and document your key customers,
3. identify and document your customers’ key needs based on real data,
4. identify and document performance measures and key processes to support

those needs,
5. document opportunities for process improvements,
6. develop and document action plans and
7. implement, monitor and recycle [6].

This model is illustrated in Chart 2.9.
The model provides a viewpoint that supports the customer, employee and

shareholder, as well as the ELITE Leadership Model, towards an appropriate
strategy for success and planning. It also represents the often-overlooked impor-
tance of customer satisfaction with the product and the importance of keeping the
customer in the loop to support the product as well return to purchase or secure the
new product or service when it is developed.

Each of these items in the process map has been developed to provide the
customer with the best return on their investment. When each has been applied,
the company also finds it easier to please the customer [6]. Notice as you review
this model that there is a leadership component that easily refers back to the
ELITE Leadership Model for the organisational, operational and self-leadership
issues. Each of the leadership items has a fit with the SAE model and can be seen
on an emphasis basis. In addition, the CMM also has a place in this model when
the emphasis can be seen to fit the needs of the customer and the output for the
product.
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2.6 Developing a management plan

Planning has been proven to reduce manufacturing, production or development time
by 50 to 75%. This has been proven over and over again in all kinds of engineering
and management research at numerous universities. The classic negative situation the
author has seen is, ‘We have no time to do the planning, but all the time in the world
to fix what doesn’t work’. We all know this statement is not true. Why is it that we
continue to fail to allocate the time to planning or establishing a well-thought-out
plan before we execute? Either many of our leaders have failed to get the information
about the planning phenomena or they still don’t believe it. What we are suggesting
and ultimately must do to get the message across to our leaders in management of
industry is to allocate planning time to an operation or organisation as it is shared in
this chapter. To be successful management must see the benefits of planning and
allow leaders to provide a focus on the elements of the process map described above.

The key words in the process map (Chart 2.9) are ‘Select the Critical Few’.
Missions, goals, vision, strategies and objectives are the critical few from which to
choose. Satisfying the customer means understanding their real needs. As most
buyers look for products that satisfy those needs, are they durable over time and are
they as reliable as they need to be to work every time the product is required to do its
thing. Selecting the critical missions, goals and strategic issues will force manage-
ment to consider only those things that have to be done, as opposed to what one might
consider ‘the nice to haves’. For example, some of the things we don’t often think
about are the effects of many of a company’s administrative operations on the cus-
tomer. When we force these activities upon the customer, what type of problems or
difficulties are we creating that affect the sale of the product, its use and its resulting
distribution to the interested population? Putting a manager with a checklist in charge
of the customer service bureau is a sure way to target the company for going out of
business. The customer has to be put first and listening (customer service) needs to do
just that, listen to the problem or complaint and attempt to come to the customers’ aid
with some sort of resolution. Saying ‘I’m sorry but we can’t help you’ may be a

•  Based on a vision of the company’s future
    –  A blueprint for the action & results
•  Everyone should be involved and informed
    –  Everyone should get involved
•  Based on specific and measurable processes
    –  Real inputs and outputs are discussed
•  Objectives at every level support overall
   goals
    –  Fulfilment of the company’s goals

Chart 2.10 What a Plan Should Be. Note: See Appendix section for full page
image
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solution for the responder, but helping the customer to find a true resolution is the real
solution that keeps the customer coming back for more of the company’s products.

The administrative operations or procedures in question might be the com-
pany’s order entry, credit, billing and order processing systems. One has to ask, are
these processes causing problems for the sale of the company’s products? How
often do we ask similar pertinent questions about the internal processes? Can these
processes be improved from a customer viewpoint? How about the location from
which we disperse the product? Should other outlets or means be assessed? Has the
marketing group done an effective job of assessing the outlets for an appropriate
company and product image? Can the product be provided to the client in what they
consider a timely fashion? A great example of a good outlet is Amazon.com. They
attempt to handle the products their customers are looking for and they make it easy
to order and reorder new or used products.

So, the very first step to take in this model is to look at all the mission state-
ments, goals and strategic issues that have been identified. What are the critical
few? Focus on those with the right employees to set the climate for success and
completion in the planning period. The second step is to identify and document the
key customers to whom you are trying to reach. What do we know about them and
their needs? Are there things that we are doing that frustrate them, and are there
things that they would like us to do that we have ignored? These items should
be added to our requirements package and clearly communicated to those who are
dealing with the product, the customer and the other ancillary connections to the
lifecycle of the product. That’s why the third step in the process is to identify,
gather and document the customers’ key needs. This is important data and it should
be shared with the affected stakeholders as well as the personnel and those who can
help the customer with this information.

Now that we know what needs to be done and to whom we are going to be
doing it, we need to take the fourth step and establish the identity of the perfor-
mance measures. What do we consider to be meaningful performance issues and
how will we measure them? These activities and results should be documented and
posted alongside the key processes so that we know what we are doing and how
well we are doing it. If we don’t know what we should be doing, then that is what is
known as ‘Not knowing what you don’t know’. It is from the meaningful perfor-
mance measures that we begin to identify the opportunities for improvement. As
those opportunities present themselves we should be documenting them and
assigning people to take on the roles for meaningful process improvement.

With that in mind, the variations discovered as a result of the processes should
be given consideration for improvement; what are the value-added processes, the
mainstream processes and the support processes? Of course the value-added pro-
cesses should be given the highest priority while the activities in the mainstream
and support processes are given a cursory look to make sure they are really needed.
This can be done using a ‘value stream analysis’. Remember that only some of the
mainstream processes are providing some value-added activities, and each of these
have varying value. The highest value goes to manufacturing and product design
(which are the value-added processes); billing, shipping, stocking, receiving,
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purchasing, order entry and credit evaluation are of lesser value. However, these
are mainstream processes and should be scrutinised to reduce waste while
improving customer satisfaction. The support processes require even more severe
scrutiny; these are accounting, personnel, facilities, finance and the company
cafeteria. While systems is often considered a support process, it should be given
more latitude than most leaders or management realise: it coordinates the processes
as a support, focuses on QA, establishes the mitigation plans for risk and helps
reduce activities that are wasteful and cost ROI. Systems to the leader should be a
key operative in the organisational structure. It is productive to the organisation and
serves as an organisational skill required by the leader and the company.

2.6.1 Adding value to the value-added processes
What can you do to add value to the value-added processes of product design and
manufacturing? Adding value to the value-added processes would include a focus
on customer-driven design, rapid response to a customer need and the manu-
facturing involvement in the design where design for manufacturability is para-
mount. Reduction of waste, reduced set-up times, short time from design to
product, and rapid inventory turn-around, order demand and order response would
all be good examples of manufacturing issues to be reviewed for added value.

The best way for a leader to instigate the need for review of the value-added
processes is through training and education of both management and operations/
design personnel. Each must be informed and educated in why evaluation and
review will help manufacturing and design become better, more efficient and more
cost effective. The actual activity of reviewing the processes and looking for
improvements does not come naturally; it has to be developed through coaching,
mentoring and teaching. The participants in this process also need to understand
that this is expected by the leader, management and the company with the aim of
cost effectiveness. The most common development programme is that of under-
standing variability in the actual production operation. This development assists the
company in providing its philosophy, viewpoint and expectations, which are often
only assumed to be understood by the employee, but are not really explained or
provided in anything other than a printed handout that is never read. Developing the
supervisory staff and production staff to understand variability, how to control it,
while instilling the company philosophy is the best expenditure of company time
that can be provided. Yes, this activity will cost money and production time;
however, in the long run the savings that are realised are double the cost of actually
doing the training.

Mainstream processes also need to be assessed. These processes have gone for
a long time without evaluation, basically enjoying a life of total abstinence from
examination or even simple improvement. These processes are order entry, credit
evaluation, purchasing, receiving, stocking, shipping and billing. In many compa-
nies they were established as a means of control, to manage and reduce business
losses. Today we can no longer allow them to simply operate at will without
examination. These processes, often considered simple, must become part of the
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overall BPR, to reduce waste that detracts from the customer’s satisfaction and to
improve the efficiency of service to the buyers. Each of these processes, without
exception, must become more effective and efficient to provide customer satis-
faction. Again, it must be said that these are not naturally assessed processes; it is
only through coaching, mentoring and training that the skills and abilities will be
developed for the employee to do what is necessary and to bring improvement to
the mainstream operations. What one is looking for is variability and detraction
from the central theme of meeting the customer’s needs. Learning to recognise this
in the everyday work structure is not often understood or appreciated by main-
stream stakeholders or process workers.

Support processes can only be described as a mixed bag. Some, based on
control bureaucracy, were established to serve as control systems for management,
while others were put in place to support the company’s employees. Where they
were established as controlling operations, the skills and abilities are not easily
acquired for what are now the necessary efficient and lean budgets with which we
operate today. Efficiency and reduction of waste are again learned skills and
effective training and education programmes that include coaching, mentoring and
teaching must be put into place to reduce the inadequate approaches one often takes
to do the job as well as the need for efficiency. These training and development
programmes would focus on appropriate, expected and efficient accounting,
finance, personnel, facilities and food services. What can these services do that will
improve the results of the product and satisfaction of the customer? What are the
expectations of the company and how can these organisations be instructed to ‘walk
the talk?’ Good question – and one that is not easily answered. One source would
not be sufficient to provide suggestions. However, the most important suggestion
would be to encourage reviewers to look for ways to assess the variations that
occur in all the processes. The reviewers must also come from the actual cadre of
stakeholders or workers, and from customers who are willing to share their frus-
trations with the inadequate approaches often taken by a company.

To facilitate a meaningful business process re-engineering programme, the
company needs to focus on key process design rules that reduce cycle times. These
would include re-work reduction, non-value added activities, poor performance
feedback, hand-offs and reduction in work complexity, all of which eat costs and
waste the company’s hard-earned profits. All are variance-loaded operations. These
are also bad for business and reduce customer satisfaction, yet we often just ignore
the effects and continue on our merry way! Research has shown that cutting cycle
time by 50% improves a company’s productivity by 20 to 70% [5]. Processing
orders, turning over inventory and responding to customer needs more quickly all
improve the business, customer satisfaction and the image of the company in its
clients’ eyes. Research has shown that fast cycle companies react to the market
place much faster and institute change in their organisations much quicker [5].
Again these are all items that must be taught as they do not come intuitively to
employees or management.

In order to focus on the re-engineering process design elements of cycle time
reduction and improvement to fast cycle applications, the author would like to
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introduce some BPR ‘Golden Rules’ and ‘Commandments’ for approaching the
process effectively. The Commandments are:

1. Design the organisation around the company’s core processes.
2. Design the operations for continuous flow of work.
3. Avoid formalised activities as a matter of company rules.
4. Combine steps, integrating low-value into the direct-value steps.
5. Avoid intra-organisational and shared dependencies/responsibilities.
6. Don’t design assembly lines, reduce linear formalised dependencies.
7. Design activities to run in parallel paths to speed up production.
8. Don’t mix process types.
9. Design a modular organisation – parts to be re-directed as needed.

10. Co-locate operations for product proximity.
11. Design workgroups to be temporary (changing work packages).
12. Develop multi-skilled workers (increase their scope of capability).
13. Place skilled specialists in the line organisations.
14. Give employees access to all the information to do their jobs.
15. Create indirect support groups (no daily control over the processes).
16. Give workers most of the decision making authority [5].

A quick review of the commandments will make it obvious that an immense
education and training programme will be necessary for each employee and espe-
cially the leadership and management to understand the implications of these ideas.
What do these commandments mean? What is the employees’ role and that of
leadership and management in exercising them? What will the leaders and man-
agement be doing to make sure that the rules and commandments are working?
What can each employee, leader, manager and worker do to make sure things are
going as intended and where do they find help? How does the company expect the
mainstream and support processes to be improved? How does this improvement
translate into who does what? And what are the expected timelines?

From here we begin to develop the value streams for analysis. For BPR to work
we need to know what the existing processes (including the sub-processes) are and
analyse them for effective and efficient function. We need to discover where they
are undermining the company’s performance. To improve, the company must break
out of its old patterns; it must discover new efficient and effective ways in which to
operate. Both value stream analysis and benchmarking can help in the analysis.
These both provide a means of structured evaluation that will generate new ideas
and new ways to do things that allow the worker to eliminate the old constraints.

2.7 Process is more than following ISO-9000 or similar
management plans

So – you’re ISO-9000 certified! That means that you have documented processes in
place and that you’re using them. That is what the assessors say when they leave
your organisation while affixing the stamp of approval to your certificate. But real
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quality comes from being a mature and efficient organisation, and that comes from
having consistent and real internal assessment by stakeholders, owners, operators
and employees in the application and improvement of the processes. The maturity
of an organisation and its operations results from the ability to say that it has
assessed its processes and feels it is doing the best it can in the most efficient
manner according to its process owners. Maturity is also the ability to say that
one is aware of the appropriate processes, has them in place, is using them with
consistent review and is studying the value streams regularly to assure that we are
operating efficiently and effectively to deliver our product to our customers.

To truly apply the ideas of business process re-engineering we need to estab-
lish some ‘Golden Rules’. The golden rules are simple and there are only three:

1. Organise by your products. Effective organisations specialise in their products
rather than their functions.

2. Redesign the process flow, workgroup structure and individual duties
simultaneously.

3. Minimise the number of groups required to complete a product or service [5].

Just putting these rules out for all to see will not constitute the required
operations to be successful. Understanding what they mean will have to be taught to
the leaders, all management and the employee, in the language that the company’s
employees and management understand. Again the importance of training and
education steps forward and says, ‘We can do this and this is how we will do it!’

Process, as shown in Section 2.5, requires everyone to be involved in making
each task effective and efficient one. Requirements must be understood and
reviewed. The configuration must be in place, all stakeholders must understand
why it is organised in the fashion that it is, and leadership and management must
bring everyone on board. With these criteria in place and working efficiently,
contracts can be let to subcontractors and managed efficiently with the same
expectation of quality as for the prime organisation. But this would not be a reality
were it not for the tracking and oversight conducted by the stakeholders, workers
and leaders. Again, everyone must understand why all of this is being done and
each must have a hand in the actual creation and development of the processes,
methods and tools required. The importance of the education, development and
training operations for staff and the coaching, mentoring and teaching by the lea-
ders in ensuring that this is the result cannot be undersold.

So here we are, on our way to resolving our problems and using the appropriate
processes to get work done. Everyone has been educated or trained to understand
why we are doing this and where we are going based on the planning and best case
scenarios. As we progress we are aware of the requirements and the ability to
change them if necessary and we fully understand the configuration. Our sub-
contractors are on board and we have hired the best. The stakeholders are the best
qualified for the roles they fill and we know that the QA people will provide us with
the best feedback for effective operation. Our leaders are mentoring, coaching and
teaching their employees and looking for innovative ways to improve. At the same
time the plan is being tracked and overseen by the best qualified. We are on our
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way to a quality product, project or service and we know that it will work because
our processes are in control and we have the ability to change them through the
CCB if necessary.

Questions for the reader

1. What is the significance of Capability Maturity Model Version 1.1 to the
operation of project management and the leadership models that have been
discussed?

2. In your company, have you identified the product’s operational definition?
3. Have you baselined the requirements for your company’s products?
4. Is a configuration management plan being used? How is it defined? Does it

help to maintain the baselines as requirements change?
5. Are the work packages under configuration management control?
6. Are standard reports on changes going out to the affected groups?
7. How does the Total Quality Management Model relate to the overall appli-

cation of CMModel 1.1 and a person’s individual capability in the workplace?
8. Are quality review reports being sent to the affected groups?
9. What is your marketing group doing to assure product efficiency and sale of

the product to the potential customer?
10. Is a documented procedure used for selection of qualified and reputable

subcontractors?
11. Are periodic technical interchanges held with sub-contractors?
12. Are the results and performance of the subcontractor tracked against their

agreed-to commitments?
13. Will your customer be willing to pay the price of the development you are

putting into place with this project, product or service?
14. How stable are the user requirement that you have determined?
15. Are the activities reviewed with the product, project, service leader on both

periodic and event-driven bases?
16. What is the relationship between CMM 1.1 and the ELITE Leadership

Model?
17. Business Process Re-engineering has had several phases in the various

industries. Give your best interpretation of the BPR application, keeping in
mind CMM and the ELITE Leadership Model?

18. Is there objective evidence of engineering QA activities?
19. Are the results of the QA reviews and audits provided to the affected groups

and individuals?
20. Does the project/product follow an organisational policy for implementing

QA?
21. Are the engineering QA activities reviewed with senior management on a

periodic basis?
22. What is the difference between operational leadership and organisational

leadership?
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23. What are some of the fundamentals of operational leadership that allow a
person to flourish in the organisation using their personal leadership
characteristics?

24. Can you name some of the organisational leadership fundamentals that allow
a personal leadership patron to do well?

25. How would you use some of the ‘Golden Rules’ of BPR in an organisation
and to maintain your credibility?

26. Why are the BPR Commandments so important?
27. What does value stream analysis add to the revamping of an industrial system?
28. Are you as the leader asking the key questions that help guide the project,

product or service through the hoops?
29. Can the actual schedule, size and cost of this project be compared favourably

to the original estimates?
30. Is corrective action being taken when actual results deviate significantly from

the plan?
31. Is there a written policy for the organisation that encourages tracking and

oversight activities?
32. Are changes to the engineering tasks and activities agreed to by all the

affected parties?
33. Are the performance results, open issues, risks and action items reviewed with

senior management on a periodic basis?
34. What has your organisation done to assure that planning is done effectively?
35. Has your company done an efficient job of planning and established an

effective tracking and oversight process?
36. Are your company’s processes causing problems for the products?
37. How often does the company ask similar pertinent questions about its internal

processes?
38. Can these processes be improved from a customer’s viewpoint?
39. How about the location from which we disperse the product – should other

outlets or means be assessed?
40. Has the marketing group done an effective job of assessing the outlets for an

appropriate product image?
41. Can the product be provided to the client in what they consider a timely

fashion?
42. What do you consider to be meaningful performance issues in the company

and how will you measure them?
43. What will the leaders and management be doing to make sure that the BPR

Golden Rules and Commandments are working?
44. What can each stakeholder – the employee, leader, management and worker –

do to make sure things are going as intended in a BPR operation, and where
can they find help?

45. How does the company expect the mainstream and support processes to be
improved through a BPR exercise?

46. How does this improvement from a BPR exercise translate to who does what,
and what are the expected timelines?
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Chapter 3

Leadership is guiding a process-oriented
organisation

Organisations function in unique ways; these functions are necessary to meet
their goals and objectives, which hopefully lead to effective and efficient pro-
ductivity and a quality product. Most organisations have good people at the head
of their operations or manufacturing centre who know how to get things done and
know who they can count on to get it done. They often can execute the function
with the finesse of a finely tuned machine. The organisation depends on those
people and often hands them the ‘keys’ to the company, so to speak, because they
are trusted and the company obviously needs them. The organisation places faith
in these key people for extended periods of time when productivity is good, but

Figure 3.1 Bombers ready (1934)



when disharmony sets in or the person in that position is displaced due to sick-
ness, death or quick departure (new job), the continuity that is expected of the
efficient workplace is lost. How is process leadership transferred from one indi-
vidual to another? When a key person leaves it is often not transferred at all. Can
the organisation establish an approach that ensures the transfer of leadership over
time as is required, or do they stumble, retrain, restart and disassemble when
things change due to major changes and upheaval? At best, it is usually the
stumbling approach that is used.

Top shelf leaders need to know what it takes to lead an organisation in today’s
complex environment, don’t we? Successful leaders do a good job of estimating,
predicting and figuratively guessing about the future. Frequently, they are correct
or close enough. But it always seems to be a guessing game. Realistically, ‘the
environment in most companies is basically unknowable, uncertain, nonlinear,
complex and rapidly changing’ [1].

To improve a company’s chance of survival, leaders must create an organisa-
tion that is more adaptable to their constantly changing environment. Creating a
process orientation throughout the whole organisation provides the mechanism for
the desired adaptability and flexible structure. It goes without saying that leaders
must instruct, teach, manage, guide and operate beyond simple speeches and
slogans, and exhibit a strong desire to understand and lead their company’s process
flow. This is what is often referred to as ‘walking the talk’, and incorporates the
fundamentals and requirements of coaching, mentoring and teaching.

Case Study: Labour strife at Boeing erodes followership

At the end of World War II, Boeing, in common with all aircraft companies,
was facing a tough transition from war production to providing a product that
airlines could purchase. There wasn’t a lot of money, but there was tre-
mendous potential in the American economy. Everyone was tired of war and
wanted to get back into the business of making money.

Boeing’s primary product was the B-29 for the United States Air Force
(USAF). In late 1945, William M. Allen, the newly appointed President of
Boeing, faced a tough dilemma. The firm’s factory was full of aircraft that
the USAF no longer wanted. Boeing’s competition, Lockheed and Douglas,
already had commercial aircraft in production, the Lockheed Constellation
and the Douglas DC-6. Boeing had nothing and the airlines were lining up
behind their competitors.

‘[Allen] knew intuitively that the potential was there in the bowels of the
company – the experience that his engineers had accumulated during the war.
He decided he must hold the force together’ [44]. He had to do something, so
he started a new aircraft. His engineers went to work and converted the
military C-97 cargo carrier, affectionately known in the military as ‘old
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shaky’, and created a product, the Stratocruiser, a luxurious four-engine,
double-decked aircraft.

However, Allen still had too many employees and as yet not a single
customer for the new aircraft. ‘It soon became clear that there would be
insufficient work to keep the total engineering force busy for long. In the
spring of 1947, the Stratocruiser design effort passed its peak. More than 300
engineers – about 16 percent of the force – hit the streets [44].

The Boeing sales force was able to sell all 56 Stratocruisers produced,
but at a loss on each aircraft. The company only made money on the sale of
spare parts. However, this was only the beginning of Allen’s troubles. While
Lockheed’s operation was a lean, mean production machine, Boeing did not
have that sense of feeling in its ranks.

The labour climate began to change in the fall of 1945 when workers
were laid off as fast as the company could process their notices. It was simply
goodbye and good luck. In September, the union rescinded the no strike
pledge it had made at the beginning of the war [44].

Allen’s decision was to structure a new agreement with the union. Had
he been in touch with the employees, like Gross at Lockheed, he might have
been able to read the mood of the crew better. Allen asked the union to open
negotiations for a new working agreement. In a letter to all the shop
employees, he wrote, ‘the present labour relations agreement has become
unworkable to such a degree as to seriously impede progress of the company
toward peacetime production and maximum acceleration of employment’
[44]. Not exactly a cooperative climate in which to start negotiations.

Many supervisors, who had moved out of the union during the war as
production built up, wanted to move back into their labour positions. The
union resisted. The courts sided with the unions, and Boeing was forced to
lay off 670 supervisors. ‘On November 15, the remaining supervisors did not
report to work, and production nearly came to a standstill. Allen took direct
action, sending a personal letter to each of the striking supervisors. Most of
them returned to work five days later’ [44].

‘Later in the year, Boeing Engineers in Seattle, Washington (USA),
formed a collective bargaining organisation (SPEEA). They declined to call it
a labour union, and signed an agreement with the company. In a National
Labour Relations Board (NLRB) election, SPEEA was certified as the
bargaining agent for the engineers’ [44]. Lockheed engineers later formed a
union at their Burbank location.

By this time the culture was beginning to be set. The union distrusted the
company and vice versa. The engineers didn’t trust either party. When it was
time to renegotiate the union contract, the company wanted more flexibility
in movement of its employees. They basically wanted to be able to move
people from non-union positions into positions previously held by union
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members. ‘After the concessions were formalized, the proposal was put to a
vote at a mass meeting on 24 May, 1947. It was rejected by a 93 percent
margin. Immediately after the vote there were cries of strike (by the union
members)’ [44].

This was not a good time for a strike. Boeing was still trying to establish
itself in the commercial aircraft market. There were plenty of people for jobs,
so the union was not in a strong position either. In contrast, ‘In California,
workers at Lockheed agreed to a new contract for less money than Boeing
workers were already receiving, and the SPEEA engineers signed their new
contract’ [44].

It wasn’t a sound economic decision to strike, but the union did not trust
the management. The seeds of strife had been sown several years before.
Tensions were high. This was a bitter fight carried out by the union between
April 1947 and October 1949. It created dissent between management and the
union that could not be resolved. It soured the culture. In 1950 the company
and the union signed an agreement. Part of the agreement was a clause that
stated that new employees could join the union or not, as they chose, but
having joined they must remain members during the term of the contract.
This loss of a ‘union’ shop hurt the union’s bargaining power.

Boeing beat the union but lost its family and its potential followership in
the process. ‘On 22 May, 1950 – more than two years after the workers had
gone on strike – a one year contract was signed with lodge 751, ending the
longest and most bitter confrontation in Boeing’s history. Seven months later,
in Wichita, Kansas (USA), a similar contract was signed by Lodge 70. The
strife was behind them but the scars have remained’ [44].

Questions about this case:

1. In your personal opinion, what was the reason for the professional
engineers union that formed at Boeing?

2. Boeing made a different decision from Lockheed in its involvement with
its employees and the unions. What do you think Boeing could have
done to improve its results and why did it differ from the approach used
at Lockheed?

3. As a process for research, study the current conditions at Boeing and
Lockheed and provide your team with your assessment of the conditions
and why you think these factors are valid.

4. In today’s aerospace industry, there has been a total turnaround of who is in
the commercial aircraft business versus those who are currently in the
military aircraft business. Why do you believe this has taken place and what
may have led each company to go in the direction that they have chosen?

To support this change in the current organisational structure, a new orientation
is needed towards the actual culture which is non-judgmental and non-blaming [2].
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Management must create and reinforce this non-blaming atmosphere. Only if fear
of retribution can be eliminated will the stakeholders, leaders and employees be
willing to examine their work, with a view towards removing waste and driving
down cost to develop a quality product. If employees are protecting themselves and
their livelihoods from an intimidating management environment, they will never
scrub the operations hard enough or at all to remove waste. Retribution and inti-
midation threatens their safety net. Management must demonstrate to leaders and
employees that a safety net is provided in the organisation and that without question
they can safely examine costs or any other waste-producing factors. Only if
employees trust and truly believe in their managers, leaders and supervisors will
they feel safe to scrub cost and drive out waste. The more people in the organisation
who share this belief, the more effective and profitable the organisation will be. If
this attitude is promoted on the shop floor or production/engineering areas, but
ignored or even laughed at in the offices of finance, human resources, marketing,
etc., the message will get out that the leadership is playing a game and is not really
serious. ‘The structure needs to be compatible and supportive with the culture and
both should be ecologically matched to the environment and the organisation’s
purpose, strategy and vision’ [3].

Leadership and management must educate those in the organisation in the
value of looking at the company as a complete and whole system, with all its
components, parts, departments and divisions interconnected and interdependent.
This can best be done by encouraging coaching, mentoring and teaching by the
leaders and managers. Organisational systems flow through many types of pro-
cesses. It does not matter what the company produces or what services it provides.
All organisations are composed of productive processes. And these processes must
be seen as interconnected and productive or the organisation will die and cease to
exist.

It takes a leader with an operational process orientation and a people-oriented
supportive focus to move a company away from a bottom-line, financial focus and
towards an organisation that provides policy support for operational processes.
‘Leaders that lead by collaboration, processes, compassion, communication and
values, not by planning, organizing, directing, staffing and controlling; these are the
leaders capable of bringing energy and understanding to the local challenges and at
the same time integrating those local actions with the organisation’s purpose and
direction’ [4].

Most companies are driven by the desire for results and profit through pro-
duction of a product or delivery of services. This was no different for the manage-
ment team responsible for the Columbia flight. Rightfully so, as productivity is
essential for the survival of the product and the company or organisation it supports.
However, many companies, once they set up a department and its processes, ignore
the operational and organisational leadership orientation required and proceed to
cajole, harass and badger stakeholders or employees to increase their productivity
through whatever means they have available. The appropriate process used by the
employee to produce the product, as well as the correct tools to be used, is often
ignored. Only results, the development of the finished product, seem to count. Most

Leadership is guiding a process-oriented organisation 51



employees get their work done, ignoring official processes and procedures, and bow
to the needs of quotas set by the department silos, organisations and others in power.
‘The informal networks, the practical decisions and actions, and the common sense
in doing a job end up driving the day-to-day operations in most organizations’ [5].
‘Management needs to shift its focus to improving the process employees’ use and
make it easier for them to be productive’ [6].

Again, leaders need to create:

an atmosphere of trust, open communication, collaboration and freedom
from fear and reproach. While there are managers and supervisors, leaders
need to be less autocratic or controlling and behave more like mentors,
teachers, coaches, colleagues and supporters. [Leaders need] to take on
responsibility for projects, products or services and at the same time give
colleagues the freedom to think creatively and have a strong voice in their
own tasks or activities. Leadership in the action culture [today] is very
different than the classical models offered in the past. [7]

To survive in today’s turbulent, ever changing environment, an organisation
must, through knowledgeable leadership, be more flexible, adaptable, intelligent and
accepting of the complex requirements than in the past. Changes in the environment
drive this new requirement. ‘Complex adaptive systems cannot be controlled, they
can only be nurtured. Control stifles creativity, minimises interactions, and only
works under what is considered to be stable situations. It is not possible to control a
worker’s thinking, feeling, creativity or trust’ [8]. Today there is more information
available than an individual can comprehend and definitely more change than any
leader or manager can adjust to or control. Organisations that don’t adapt using new
approaches will not be able to operate in the new and emerging environments of the
future. ‘Only knowledge can provide the understanding needed to deal with this
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complexity. Such a milieu demands a different paradigm and the use of new rules
and roles for leaders and managers’ [9]. This is why the author believes that the
ELITE Leadership Model provides the best answer to providing the gateway to the
tools required to be an understanding and successful leader. The successful leader of
the future will have to develop the skills required of the model if they are to prosper.

3.1 The fundamental flaw of ‘heroes’

The fundamental flaw of the ‘hero syndrome’ is that many in the organisation rely
on the person in the ‘key’ position and not the documented or proven process
established to accomplish or complete the required tasks or activities. When the
‘key’ person vacates the ‘hero’ position there is nothing there to carry out the ‘hero
changed’ processes that they put into place over time, especially once they are
gone. In addition, as the ‘hero’ changes the process over time and we find they
didn’t document those improvements or changes, the true, currently executed
process will be lost once the person leaves. The company is then left with only the
know-how to do things the old way before the hero changed the process. A com-
pany must, if it is to succeed in the long run, develop and support a policy that
states that changes to processes must be documented; or even if said process is to be
used at all. The demands on stakeholders and employees must resonate with the
requirement that if you can’t find the process you are required to follow, then you
shouldn’t be following it. If that new instructed process makes sense then it should
be documented, established and followed based on a company policy and on
Change Control Board (CCB) approval. The company leadership has the respon-
sibility to insist on this action and must teach, coach and instruct employees on its
importance both to the employee and to the operations within the company.

Leadership in this new dynamic environment requires the old command and
control styles be abandoned. Leaders must balance the needs of the team for
autonomy and flexibility and the needs by the organisation for control of the
resources. In a very dynamic work environment decisions need to be made as close
to the customer or company work environment interface as possible. The primary
contact is the stakeholder or employee dealing directly with the customer to
improve the product, the customer’s impression of the company and the product’s
ability to do what is advertised. Ideally, critical decisions should be made as close
to the customer as possible so as to maximise customer satisfaction. However, the
leader needs to manage the resources used by many specific decision makers,
which is most appropriately the use of changes needed to the processes to improve
the product. This must be done in an acceptable manner to the company and a
recognised approach that has been established as policy and acceptable to all
members of the stakeholder community. All members (managers, supervisors,
leaders and employees) want to maximise their self-actualisation while fully
moving towards the organisations’ strategic goals, again an appropriately higher
productivity level and a reduced cost for the development of the product. Those
opposed to this are those who, deep down, don’t trust others to work in what they
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would consider to be the correct or appropriate process and direction for the
company that gives individuals real responsibility to the role and the activity.

Organisations function in many ways to achieve a quality product or service.
Most organisations have operations people who know how to get things done, know
who they can count on to get it done, and are able to execute the function on
schedule and at cost. The company depends on these people because they are
trusted and, more importantly, needed. They are relied on to keep things rolling
when times are good. When disharmony or dissonant change sets in, they often lose
the continuity required to maintain productivity. ‘The challenge of the new lea-
dership is to create, maintain, and nurture their organisation so that it creates and
makes the best use of knowledge to achieve sustainable competitive advantage . . . .
Collaboration is such an important part of creating the right environment and
leveraging knowledge’ [9].

Can we establish an approach that ensures the transfer of leadership over time
as is required, or do we fumble, retrain, restart and disassemble/reassemble when
things change due to a major upheaval? Knowledge about a company’s operations
can no longer be transferred only in the traditional ways or methods once used,
through books, in a classroom or unrehearsed on-the-job training. Instead, it must
come through on-the-job cross-training of team members that will ensure that
individuals know and are able to do each other’s jobs or activities and act inter-
changeably. This is why it is important for a leader to understand their role as a
coach, mentor or teacher. The leader has to ‘walk the talk’ for real and continue to
do so for as long as they work in that environment. By example the leader shows
the employee the way and coaches them through the correct path for the event. The
transition of work, its activities and knowledge, need to be dynamic, planned and
executed in a timely fashion by leaders or managers.

New leadership tactics must encourage and require a culture to be in synch,
and one in which process changes are documented. The importance of establishing
the policy and procedures for appropriate process change and the use of the CCB
are therefore unquestioned. Leadership must emphasise to employess that if they
cannot find current documentation of the process they are required to follow, then
they should follow the existing documentation or not do it at all until there is a clear
delineation and acceptance by the CCB and leadership of the new process. The
employee should then follow through encouraging the change and its appropriate
acceptance so that it is documented and accepted by the company. If the current
proposed or new process being emphasised makes sense then it should be docu-
mented, established and followed. The CCB can make it so, but only if the change
and new process is brought to their attention.

A traditional command and control structure exists for organisations that are
stable, predictable environments. Unfortunately, that environment exists less and
less in today’s businesses. Even the support areas of most organisations that do not
directly interact with customers must be flexible and ready to adapt to changes
driven by those who do interact with customers and the competition. Again, when
changes are discovered and need to be implemented they must be documented and
available for all concerned so that action can take place.
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‘Once upon a time, heroic leaders steered an organisation with a firm grip and
solved problems single-handedly while still managing to keep the troops inspired.
For better or worse, that stereotype doesn’t fly anymore in American business’
[10]. Traditional companies were once hero-dependent. The successful leader who
has reaped the rewards of the past must now change if they are to be successful in
the current business climate and most definitely for those who will operate in the
future. Without this new philosophy, a company will be mired in the past and suffer
loss of business loss and even bankruptcy.

The classical autocratic leader cannot be successful today, because no one
individual knows enough about the potential of business to second-guess
the changing environment. The charismatic leader would not be long
successful, since knowledge workers, while inspired by passion, are rarely
taken in by surface glitter and personality. Strong, individualistic leaders
want and expect control and visibility, since they lead by personality and
image. [Leadership is needed] throughout its structure to aid in cohesion
and rapid adaptability. In addition, the [organisation under these condi-
tions] cannot be designed and constructed; it must be nurtured and allowed
to co-evolve with its environment through self-organisation at the local
level and iterative interactions with the outside world. This is not some-
thing strong ego driven leaders are good at, or willing to do. [11]

New leadership is required for future growth. A new type of leader must have
integrity. If their staff do not trust them, then they will not follow and the leader
will fail. This process is known as positive followership. These are but one of the
personal characteristics of a leader. The leaders must also be able to visualise the
future through the company’s stated and published goals, objectives and commu-
nicate their vision of them for the understanding and future of the employees.
Leaders must support their employees, encourage them, reward their successes
quickly and help them improve to overcome their deficiencies in a timely fashion
[2]. If we go back to the ELITE Leadership Model (Chart 3.2) we find some of the
answers to the questions that plague us in search of leadership [40]. Knowledge of
the self is primary. It is almost like a foundation where our self-awareness, self-
management, social awareness and social management serve us well if managed
appropriately. But these are skills that have to be developed. People leadership
builds on that foundation using our ability to develop and build effective teams
while understanding our responsibility to develop people, motivate them and
demonstrate the managerial courage to lead in the face of adversity.

Much of this we should know. However, the next two components are not so
well-known and are only learned in most cases through the ‘school of hard knocks’.
These are operational leadership skills and organisational leadership skills.
Operational leadership focuses on process and the appropriate management of the
key or core factors. It embraces the rules of project management and systems
thinking. While the candidate is aware of and knowledgeable of the business and
the acumen that enables a company to operate with seasoned judgment through
experience, they must focus on effective process management. Organisational
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leadership understands the importance of an appropriate vision, strategy and mis-
sion for the company. The organisational leader understands the need for change
management from the enterprise perspective and works hard to keep the organi-
sation focused on the customer and a quality product.

Tomorrow’s leaders will have different skills and values to today’s. They will
be ‘admitting that they may not know more than their knowledge workers about
any given problem, and trusting in their people to think, (along with the ability) to
do the right things’ [12]. Leaders of the future must create a new work atmosphere
of trust, integrity and confidence in their employees. Future managers and leaders
must also create an environment where mistakes are understood, learned from and
tolerated. They must realise that ‘freedom to make mistakes is the price for crea-
tivity, agility, learning and optimum complexity’ [12]. They must support and
encourage their employees while still being held accountable for the organisation’s
results and their employee’s success.

As the business climate requires faster and faster change, organisations must
adapt to it or go out of business. The ‘John Wayne’ hero who resists change forces
the organisation to fall behind in its market competition. Not that John Wayne
wasn’t a ‘hero’ in his day, where the environment meant stability, where command
and control was king. No matter how large a company may be today, it can never
afford to ignore the market or its competitors. It must adapt accordingly. Con-
tinuing to operate with an antiquated approach to management and leadership will
only put an organisation that much further behind the power curve.

For most of modern business history, managers have worked to prepare com-
panies for the future by providing guidance and advice to their employees on how
to operate in new environments. They have tried to anticipate customer demand and
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defend against competitors and the resulting changes. Traditional management
philosophy is that senior management always knows what is best for the company.
Management would then provide the strategic guidance their employees needed to
make the company successful:

The often unstated assumption is that the future will be like the present, or
at least that the future is predictable and they have a good idea of what it
will be. Senior managers would consistently look for another new idea,
work a little harder, and continue to do what they have always done:
identify the gap, write the strategy, and implement according to plan. [13]

Case Study: Loss of key persons

The programme is completed. The company is closing down the accounts.
With no more funding in the accounts to charge the engineers’ time to, it is
the company’s opinion that it is time to lay off the personnel. Managers work
to protect the few good people they can afford to keep. But most unnecessary
employees will either be laid off or transferred to other programmes. This
process of controlling the costs in aerospace programmes has worked as long
as have been new programmes in sight or over the horizon. Survivors in the
aerospace industry have very interesting resumés that list a variety of unique
and different programmes.

The classic situation in the industry was the end of the space race to the
moon. When NASA cancelled the last moon shots and drastically eliminated
staff at Cape Kennedy, the town of Cape Canaveral, Florida went into a
depression. Engineers in that location could not find jobs. Some were forced
to work at fast food restaurants or become taxi drivers where jobs were open.
Many finally gave up and moved out of the area. Many could not sell their
homes so they just walked away and left the keys in the front doors with a
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note inviting anyone who could take over the mortgage payments to move in.
It was a sad time, and a really bad time for the aerospace field.

Today, things are a little different. While there are still fewer new aero-
space programmes starting up, other technology fields, notably information
technology, are attracting qualified engineers away from the feast or famine
world of aerospace. As a result, when new aerospace programmes do come
along, qualified engineers and professionals may not be available. An exam-
ple of this phenomenon occurred in Colorado, USA. A major aerospace
company had just completed one project and significantly reduced its head-
count. When a new contract was brought to its attention, the company was not
able to hire sufficient engineers to fill the roles. As a result, it overworked
their onboard employees and still missed set deadlines. The boom or bust
cycles in the aerospace industry had relied on a readily available supply of
engineers, and this was no longer the case.

Two employees, Jim and Matt, were both caught up in this rollercoaster
ride. Both were aerospace engineers with 10 to 15 years’ experience,
respectively. Jim had been going to school at night, working on his Masters
Degree in software engineering. He knew aerospace was always
unpredictable and the software business was booming. Matt, however, had
been with the company since graduating. He liked what he did and had no
interest in any field outside of aerospace. They both received lay-off notices
as their programmes ended. Matt was now in a quandary. He didn’t want to
leave the field; however, the company was the only aerospace industry in the
town. He was forced to look elsewhere. Jim decided this was a good time to
jump fields, so even though he was without the degree his experience allowed
him to interview with others. He found another job as a systems engineer with
a software company in the same town. Matt was unemployed, relying on his
wife’s income. Ultimately, had to move to Kansas to relocate with another
aerospace company [43].

Questions about this case:

1. Do you think the company could have done more to retain its valuable
employees?

2. How do you think the boom and bust reputation of aerospace affects
companies’ ability to attract new professionals?

3. Developing good professional engineers and scientists in the field of
aerospace is a complicated effort. Can the industry continue to afford to
lose this valuable experience?

4. As employees of the particular industry in which you are employed, can
you continue to concentrate on a single professional expertise? How
might your plans change considering this case study?

5. Must we now be prepared to jump from industry to industry depending
on a company’s programme lifecycles?
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It’s not that management was wrong, it’s that the environment outside the
organisation has changed and operates differently from the past. Organisations can
no longer be operated from the high atmospheric levels of senior management.
Their reaction time is inadequate to respond to environmental changes and their
profit and loss statements are inadequate and often too slow to provide the neces-
sary guidance needed for the company to survive. The complexity of business and
the production of goods and services far outpace the knowledge any one manager
can develop. Teams today are made up of stakeholders, managers and leaders, and
often include all the necessities in the fast-moving climate that can help it succeed
in business.

‘The world has become both increasingly complex and increasingly transpar-
ent. To be credible in the business world . . . leaders need to respond effectively to
that complexity, while also being more transparent about the reasons for their
decisions and communicating with an extremely diverse workforce’ [10]. Due to
the speed of change, and the current need for rapid communication, leadership and
management can no longer make decisions in smoky backroom meetings based on
their past experience. Leaders need to use all their resources to make the best
decisions. These resources include the knowledge workers on the team, and the
wisdom with which they surround themselves through their colleagues and fellow
workers. Including stakeholders and employees in the decision process requires
many approaches to data analysis and evaluation. The leader must trust the people
surrounding them, and especially the stakeholders, using good reasons and analysis.
They cannot afford to leave out any talent in the evaluation, review or analysis
phase of planning. Collaborative leadership using all the resources available must
be seen to replace the command and control approach as the new method required
to process the best decisions. ‘These (types of) leaders are seen as equals, but
equals who help and assist others to get their work done, equals who are good role
models to mimic, equals who are about others personally . . . knowledge workers
need to do their jobs’ [14]. The stakeholder probably knows their customer’s needs,
values and wishes, which are far better at predicting strategy, direction or approach
than the existing and antiquated management, who do not have daily contact with
the customer. Gone is the ‘dark brooding, stern-looking captain’ standing at the
helm of corporate command. Communications between leaders and followers
cannot be slowed, but must be faster and more transparent. Leaders are invincible
only until they are shown to be human.

Future leaders must focus on helping – by coaching, mentoring and teaching –
not controlling their employees. Because of the dynamics of change, and the
knowledge requirements of today’s environment, employees are now, more than
ever, in control of the organisation’s productivity. Leaders have become
facilitators:

Their objective is to leverage their onboard competency, the employee
capability and not direct it. They are participants in the process, [not the all
seeing all knowing] directors. They combine the art of collaboration and
the art of leading others. [15]
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The new roles for leaders are to assist, encourage and facilitate their
employees’ efforts and provide them with whatever resources they need, to
maintain a position on a learning environment, and to keep everyone focused on
the organisation’s strategic objectives through coaching, mentoring, teaching and
assisting.

The power games and efforts of top management to control the organisation
have been replaced by a supportive, evolving team culture. Employees ‘with their
creativity, initiative, loyalty and competency – without exception represent the
single most valuable resource’ in the company’ [15]. The leaders’ role is to
support them and provide whatever resources they need to maximise their pro-
ductivity. This does not mean managers and leaders have lost all control and the
boat is without a rudder. Together the manager, leader and employee teams now
know strategically and daily what has to be done to be a successful producer. The
stakeholders are closer to the customer and the competitors and are able to
respond to changes faster if the company policy, processes and methods allow
them to.

Employees were always closer to the customer, but change was slow enough
that delays in the decision process as they went up and down the organisational
chain of command could be tolerated. Today, with rapidly changing environments,
a delayed decision-making policy, process or method will not allow a company to
keep up with its competition or even meet the needs of the customer.

The shift in control must be available to the team responsible for a specific
segment of the project, production or service process. The team must have a clear
idea of their goals, what has to be done, what resources are needed and the schedule
that must be met. The challenge of management and leadership is to allow teams
enough knowledge and control to achieve their potential and meet the requirements
set for the product. The challenge is in convincing managers and leaders to release
their knowledge and control to the teams.

When push comes to shove most managers will choose control. In fact, it
is emotionally difficult, in most companies, even to relax the emphasis on
control. Managers and leaders who are doers, accustomed to getting things
done, will tend to trust themselves more than anybody else. [16]

This form of management resistance will hurt the organisation’s productivity
in the long run, maybe even the short run, and stunt the company’s ability to meet
its customers’ needs.

The natural reaction of most managers during times of stress is to increase
control. This is typical in what is known as fire-fighting crisis management. Solve
today’s crisis and worry about tomorrow when it arrives. Most managers and some
leaders, especially those at the lower levels of the organisation, do this on an
everyday basis. The problem is that the outside world is not going to wait. If
anything, a business is going to pass those that have slowed or stopped for
adjustment and will move ahead through a better approach.
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For the leader to have credibility, it requires the capability to self-organise,
adapt, and respond rapidly to changing events; knowledge workers (and
their teams) are empowered to use their knowledge and act, sometimes on
their own, more often within teams. . . . When push comes to shove, most
managers will choose control. [16]

This approach will have a devastating effect on today’s companies as most
employees see themselves as being more than able to solve problems or to offer
answers.

If an organisation is going to operate in a more open fashion, as it must, it has
only to recognise that several cultures exist in companies today that must be
understood and appreciated. Let me just name a few of the cultures. As I do so the
self-recognition will astound the reader. Each of you have heard of them and know
of their existence, but have you thought that they matter in your organisation?

Most of us reading this book are familiar with the first generation, the pre-
boomers, the veterans, the silent generation, the traditionalists, the seniors. Yes,
they are all the same group – those born between 1922 and 1945. They are in many
cases those that took us under their wings and taught us what we currently know
about leadership, efficiency and management. The world events that they experi-
enced shaped their world and the mannerisms that they portrayed, especially in
leadership and management. They were the ‘John Waynes’, the ‘Audie Murphys’
who knew a lot about command and control, because that was the way it was done
in that day and age. The next generation was the baby boomers, the me generation
and the sandwich generation (born 1945–60). Again, all the same time period but a
totally different culture and set of attitudes. The next is generation X, the cuspers,
and the buster’s (born 1960–80). And last of all for this discussion are the millen-
nials, generation Y, the nesters, and the echoes (born 1980–2000). All of these
differing attitudes, cultures and ideas within an organisation make up a melting pot
of approaches, ideas and methods for getting things done. We know that command
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and control will not work anymore because of the rapid pace of business and the
integration of their ideas and beliefs. Therefore the team approach must be taken so
as to account for the various attitudes and cultures present. The true leader has to
understand the talents and belief structures of whom they are working with. [17]

‘Toyota created a culture that enabled every employee to participate actively
in their operational improvements every day. That is the challenge that faces
all companies today’ [2]. The company ‘monitor[s] the morale, frustrations,
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perceptions and attitudes of their colleagues and makes adjustments accordingly.
The organisation’s sensitivity to informal networks and to cultural changes, cou-
pled with their collaborative style and leadership perspective helps (the manager
and employee) to nurture the culture . . . ’ [18]. Toyota faced the same problems we
face today with a changing mix of generational cultures. The secret was to establish
a corporate culture that recognised the needs of each generation and allowed them
to practise and excel in their own way while making a valuable contribution to the
organisation and its product. The company instituted teams that allowed for input
and in many cases control of the assembly line itself. It established a system that
controlled that change for all to benefit. As astakeholders in the Toyota enterprise
employees had the ability to stop the assembly line when they saw an operation that
was out of synch. They were also given the ability to have input into the processes
and make changes on a daily basis if necessary and even encouraged the posting of
these changes.

3.2 The evolution from hero-based to team-based

Today’s leaders must work with teams. Today, teams ‘own’ their pro-
cesses for production. To get the maximum out of each team, leaders must
create a certain amount of discomfort within the team. Not the degree of
discomfort that causes teams to take their eye off their objective and to
focus on internal problems. However, leaders should want to encourage
teams to continuously improve. They should challenge the existing
methods, tools, processes and procedures. If they find a better way to do
something, then the leaders must trust their teams to make the improve-
ments necessary. Leaders help teams make these improvements. They
provide needed resources of budget, time and schedule adjustment. Once
proven the new processes are documented and in follow-up improvements
are encouraged even for these changes. It is only through coaching,
teaching and encouraging teams to maximize their efforts can leaders
maximise the team’s performance in today’s environment. [2]

Traditional leaders are viewed as: ‘calm, decisive and demanding’. They never
show uncertainty or a lack of resolve. ‘They are pragmatists who favour results
over values and believe that the shortest distance between two points is always a
straight line. They exhibit personal power in the form of charisma, inhabit power by
position and use power as a blunt instrument to achieve their goals. They never
admit to failure, and by implication, they never grow. Leaders are prone to keep
doing what has made them successful in the past. . . . Unfortunately, the past and
some of these experiences can be a handicap, if not a prison (for some). The
inclination to reach for tried-and-true approaches means that you’re effectively
blind to the opportunities and hazards of constant change’ [10]. There are so many
options, interests and cost/benefit comparisons that a single right answer may be
almost impossible to find. This is the reality that today’s leaders must learn from
the cultures of their stakeholders and must practice in the workplace.

Leadership is guiding a process-oriented organisation 63



This management approach worked in the past, when tradition had value and
change was slow. But today’s pressure to change to the new forms of competition
and the environmental effects of constant change is so great that organisations can
no longer tolerate traditional leaders and their habits of past experiences. Today,
the changing environments, markets and competition dictate a faster rate of change,
a different outlook at how things get done and a better relationship with the leader,
the stakeholders and the employee. Without this new outlook a company is going to
struggle, fail and find its products are being beaten in the marketplace by many
competitors who understand the lay of the land.

If you keep doing what you are good at while the world around you changes,
you will eventually become less competitive. You may be very good at what you
do, but out of step with the changing markets. A classic example is Sears and
Roebuck, at one time a monarch among businesses. Who would have believed that
such a powerhouse of a department store would one day be bought out by a Five
and Dime novelty store, S.S. Kresge, the change brought about K-Mart, and an
entirely new corporation operated by the K-Mart management called ‘The Sears
Holding Company’? However, at the time they were acquired, Sears had become
complacent with its business practices and operations while the world around it
changed. Sears and Roebuck had become comfortable with its business processes
and profits and thought the world would remain the same. Sears became a name-
only business through the ingenious management by K-Mart and surrendered its
department stores to K-Mart. The big story is that in recent years, Sears has become
important and through K-Mart has reinvented itself. The K-Mart stores in some
states are now being operated as ‘new’ Sears outlets and we are seeing a resurgence
of the Sears business in a different and more welcome form. At the same time
K-Mart has spread its wings into other countries, such as Australia and New
Zealand. In 1970 K-Mart sold its interest in the two countries to the Australian
Business entity known as K-Mart Australia for a profit.

Many other organisations have also relied on heroes to push the work through
the organisations’ bureaucracies (or other internal ownership empires). The hero
knew who to call, what would please which manager and how to prepare
acceptable proposals and results for key individuals. That personal ‘hero method’
has become less and less effective in today’s business process. Today the company
processes are more complex and rapidly changing, outpacing the old know-it-all
hero, their ability to stay abreast of the operations and knowledge of the changing
landscape. To survive, organisations must now depend on fully functioning teams or
process-oriented systems in which they can adapt to the changes in the requirements
and the customer need arenas. Effective leaders need to trust their team leaders to
carry out the performance responsibility expected of the client. Leaders must work
with the teams rather than command them, accept their inputs and adjust to the
customers’ needs. In today’s business environment the team really knows the ‘in’s
and out’s’ of the productive process, what methods to use, the tools that make it
more efficient and the needs of the customers. ‘Leaders, change agents, and many
knowledge workers must understand their own organisation so they can con-
tinuously fine-tune them to match the dynamics of the [business] environment’ [4].
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For a leader to come into an organisation and attempt to give commands based
on past experience, would interfere with the team’s productivity. Instead, they must
listen, support and provide the team with the resources necessary to move them
towards the company’s strategic objectives. Another way to think of it is: the team
drives the company’s engine; the leader reads the strategic map, provides the
necessary fuel and repairs and steers the company in the appropriate direction based
on this input.

The conditions required for a successful teamflow experience according to
Mihaly Csikszentmihalyi’s research (as cited in [20] and [1]) are:

● Tasks must have a good chance of being completed, yet not be too easy.
● The team must be able to concentrate on what it is doing. Interruptions, dis-

tractions or poor facilities prevent concentration.
● The task should have clear goals, so that the team knows when it has

succeeded.
● Immediate feedback should be provided to the team so that it can react and

adjust its actions.

As explained earlier, companies must transition to a new method of leadership
in order to survive. This transition will not be accepted or occur easily or be wel-
comed by everyone, especially management. It requires a great deal of under-
standing, explanation and added work from leaders and managers, key process
holders and stakeholders. Each team member must focus their time and knowledge
on improving the organisation processes with the help of all. Those who do not
understand or appreciate the methods will resist the change and push to maintain
the status quo. If the management or leadership only gives lip service to the
required methods, it will not withstand the push back from inside people who have
a vested interest in the status quo. Traditional managers and controlling leaders will
see these changes as threatening and the future plans as full of unknowns, con-
cocting a mess and creating unnecessary adjustments to a system. This is of course
all in their minds, because everything as it is works well. They will naturally resist.

Future effective cultures in organisations will have individual workers take the
appropriate action at the right place and right time. To be effective, future com-
panies must be ‘built on the foundation of creating, leveraging and applying
knowledge anywhere, anytime it‘s needed’ [21]. Within these companies, operating
in a stable business environment, an effective culture can be built into the best
structure and managed well. However, we must see that ‘as the environment gets
more dynamic, nonlinear, complex and unknowable’ [21] controlling this through a
leader, management or a team leader will be harder and harder to do’. An example
of this condition is the current mobile phone industry, in which new products and
service announcements regularly reverberate throughout the whole industry. A
proactive company will provide an environment that allows its employees to learn
what is necessary when they need it and attempt to keep up with competitive
changes. This condition cannot be mandated from top management, but must be
encouraged and desired by stakeholders, leaders and employees with the appro-
priate leadership from an understanding member or leader of the team.
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Management must work to provide whatever information the employee needs when
they need it. The leader and manager’s job will be to figure out how to leverage the
knowledge the employee has to maximise their effectiveness and make the com-
pany more successful.

This new management attitude extends beyond the organisation. Managers and
leaders must take the same approach with associations, professional organisations
and even some of their competitors. They must be ‘willing to exchange informa-
tion, ideas and products with allies and competitors [and teams] to stay on top of
new developments and opportunities’ [2]. Sharing is a two-way street. While
secrecy may keep your knowledge hidden, it does not allow you to glimpse others’
knowledge or ideas. Sharing some information, at professional conferences, semi-
nars and university symposiums, helps the company understand more of the
environment and better prepare for future surprises, resistance or changes.

It is interesting that many organisations in our current industry do not under-
stand this sharing and interchange phenomenon. Many encourage, reluctantly, the
participation of their employees in outside societies and organisations where they
make presentations at conferences, but little is done with this information and often
little acceptance by existing management is shown. Gathering the data accumulated
by the participating employee can make a strong and helpful contribution to the
existing products and services offered by a company as the employee is attempting
to explain his/her understanding to others who are unfamiliar with the product or
services. What is being suggested here is that management needs to be more
receptive to participation and returning data than it currently is; today it is just
being tolerated. It should be reviewed by the leadership upon return of the parti-
cipant and gathered for impact on their current product and services. Discussion
should also be allowed by others who may see a need for change or adjustment to
improve the capability of the company.

A company often has one individual who is participating in these activities and
who may excel over the other society participants. This accomplishment should
also be encouraged as it often lends to the superiority of the company’s repre-
sentation and reputation. There is also the potential that ideas and concepts that are
shared with the society can have an effect on shaping the industry, its products or
its services in the long run. This becomes a plus for the company for whom that
employee works from several positions. First, the shaping of the industry can be of
advantage in the products the company produces; and second, the leadership
development that is taking place can be provided from nowhere else in the current
industry. This individual is actually leading several others in other industrial
complexes to do things that the proprietary company already does well. This is a
leg up and a business advantage of the first order for the company making the
delivery. Yet, if you take a look around your company you will find those people
working twice as hard to convince others in top management of the value of their
society work. This is especially true for the specific managers who oversee the
employee. We are in a global economy and we must view involvement as a
resource and contribution to a company’s global reputation.
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3.2.1 Process and teams
New leaders today recognise that to be successful they must do unconventional
things that might be indicated or dictated by the business environment. Today,
changes within the company that improve results and products must be managed
and encouraged. Acceptance of change is required and must be supported by the
company’s leaders. However, a structure or means of managing the change also
needs to be implemented. If leaders and managers are to delegate responsibility for
productive processes to their teams, the same method of managing and doc-
umenting the changes must also be managed and shared with all stakeholders.

The results of a change review process must be integrated into the system, and
the means for that integration must become company policy as part of its standard
operations. Leaders must give up their micro-management of the day-to-day
operations to support the process improvements identified and necessary for
improved operations, services or products. The improvement of the processes
belongs to the specific production team, the established and accepted processes to
the company. Therefore, ensuring that process changes go through an effective and
efficient process review operation must be the responsibility of the company’s CCB
and its respective leaders.

The evolution from the ‘hero’ to a fully functioning team- or process-oriented
system requires a great deal of work on behalf of the key process holders. Each has
to give of their ideas, time and knowledge to create processes that will allow the
organisation to prosper and improve. Change as it occurs in the company and
especially the Change Review Process must be accepted and become the ‘rule’ that
everyone can live with. The first step is to establish an Integrated Product Devel-
opment Team (IPDT) or CCB that has the authority and responsibility to examine
the existing processes in the immediate value streams. This may occur at the
encouragement of a single or multiple member(s) of a production team. These
reviews must be pertinent to product development. Following its establishment,
CCB must become the authority for approval and dissemination of results as
informational change and direction for those involved with the specific process.
With all the data available, the CCB must first define accepted processes and get
the stakeholders to begin their value stream reviews. Change proposals must be
reviewed by all involved to ensure that the process owners are able to apply the best
and most efficient processes in improving product output.

Keep in mind that the complete development process considers all the steps
necessary to achieve the desired goals or lifecycle state of the product. The pro-
cess is a disciplined approach for developing the product as well for managing the
overall development. The life-cycle usually describes the product process in terms
of the product states and development phases. The lifecycle perspective defines
the states that a product reaches as it matures over its useful life. Understanding
the phases at different points is critical to measuring the developmental progress
towards its objectives and ensuring that the stakeholder commitment is main-
tained, identified and resolves the communication or integration issues in the
development phases.
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The teams must work together to manage and document process improve-
ments. This is essential to removing the ‘hero’ and placing the current processes at
the centre of the business. Each process team has the authority and responsibility to
examine the existing processes in their immediate value streams pertinent to pro-
duct development. As an example, a CCB can be established to manage changes in
complex engineering or manufacturing operations. With all the data available, the
CCB must coordinate with each team to define desired processes and their changes,
then work with teams to begin developing the value streams. The effected teams
then recommend and document change proposals to ensure that they apply the best
and most efficient processes to improve product output. These improvements must
be documented.

With the changing demographics of the American work force, the scarce
resources today are knowledge, entrepreneurship, and more generally
human capital. This shift from an emphasis from financial capital to
human capital has significant implications for leadership philosophies.
Strategy, structure, and systems thinking will be replaced with purpose,
process, and people thinking – getting people to help define and then align
with purpose, developing the processes to accomplish the purpose, and
then attracting and maintaining the people to push the processes. [22]

There are five phases to process engineering as developed by the Software
Productivity Consortium and their resulting courses and manuals [23]:

● Phase one is to establish a plan for the overall effort. It must involve all of the
managers, leaders and employees in the company and all of the product teams.
The phase will require a considerable amount of time from all the participants.
The plan should look at how the process engineering phases can be established
most effectively with the least amount of effort on the overall function, but the
phase must be communicated such that everyone in the company will be
involved in some form or another, their assignments to follow the plan
development.

•  Tasks are not easy
   –  Good chance for completion
•  Team location is ideal
   –  Reduced interruptions
   –  Good facilities
•  Tasks have clear goals to succeed
•  Immediate feedback is provided
   –  Adjustments are accommodated

Chart 3.7 Successful Teams [Source: From Csikszentmihalyi, M. Flow: The
Psychology of Optimal Experience. New York: Harper Perennial;
1990]. Note: See Appendix section for full page image
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● Phase two is to capture all the processes being used, while at the same time
gathering input from the product and service teams as to how the processes can
be improved and more efficiency added through the use of value stream analysis.

● Phase three identifies the lifecycle for each product or service and establishes
the models which document the various phases through which the product
transitions.

● Phase four establishes a standard process architecture that allows each process
to be supported. This standard process must be constant for all the projects,
products and services. The optimal architecture meets all the users’ expecta-
tions, needs and requirements. It allows the process to handle all expected and
unexpected growth and is cost effective.

● Phase five defines the standard process so that each process element can
operate by definition, be a process asset in the data library and become a part of
the database that supports the organisation’s process.

3.3 Leadership in a capability maturity model

Capability is really the name of the game in today’s work environments. A com-
pany cannot get a job completed satisfactorily without having employees who have,
as a matter of being, the ability to work in an area and know from experience and
training that they are doing everything right, correct and acceptable according to
quality standards and plans. When a manager hires an employee, based on the
interview, the experience provided in the resumé and the background provided by
the references, there is the expectation that the job can be done and will be done
according to the accepted process supported by that manager. Without the expec-
tation of capability, a manager is shooting in the dark with the person they have
hired to do the job. Therefore it is necessary for the manager to know what cap-
ability will be expected to execute the job or role one is to be filled. This capability
must be based on the specific competency assigned or credited to the team.

In order to assure the company (and its customers) that the capability is there,
many organisations are looking to frameworks known as Capability Maturity
Models (CMMs) as standards to measure the range of strengths in that organisation.
Measurement of these looks at the skills, abilities, knowledge, processes, methods,
experience and tools used in the production of a product or service. The CMM
provides such a measure for those capabilities and tells the organisation where they
must improve and correct their capability gaps.

The first efforts at a Capability Maturity Model, Version 1.1 (CMM 1.1) were
exercised by the Software Engineering Institute (SEI), in the early and mid-1990s.
The exercises aimed to provide the armed services (mainly the Air Force) with
a mechanism that would assure quality software, reduce the cost of the product to
the government and improve the producer’s ability to make repeatable and
quality software the first time, every time. An effective self-management system
was developed that would assure an operational programme was being handled
efficiently and effectively throughout the products lifecycle. What was found was
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that the management principles worked for the software establishment and the return
on that investment exceeded the cost to establish it. The SEI established a mechanism
to develop operational and company maturity and put established fundamentals that
supported the development of quality products that could be replicated over and over
again. This is what a facilitating client and company wants: the ability to repeat the
productive process over and over effectively with a positive quality result.

CMM 1.1, whose use this textbook encourages, has five levels. These are
illustrated in Charts 2.1 and 3.8. By definition, following the levels and developing
an organisation that can demonstrate and use the levels up to level 5 will provide an
improvement that reduces risk and increases the productivity and quality of the
product.

Level one is often called the initial stage. To emphasise the error many com-
panies use by operating at this level, many still call it the ‘hero’ stage. It is char-
acterised as an ad hoc process and product orientation and can only be described as
chaotic. Processes, methods and tool use are not documented and are commu-
nicated to the worker in a disorganised manner usually at the moment of need.
Successes derived from operations at this level are often attributed to a single

Improvement initiatives must increase market share
and/or profitability in order to have business value!
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individual whose efforts are considered heroic but are often not repeatable. Risk is
usually high at this stage, with risk mitigation on a catch-as-catch-can basis.

Level two is called the repeatable stage. Project or programme management
fundamentals are used where processes, methods and tools are planned and tracked
for cost, schedule and functionality. Documentation is in place that focuses on the
same process, methods, tools and abilities to repeat past successes and a record that
can be followed to support that ability. This is attributed to the control of the six
key processes in the stage. Risk goes down while product quality improves. The six
key processes are:

1. requirements management,
2. configuration management,
3. quality assurance,
4. sub-contractor management,
5. project planning and
6. project tracking and oversight.

These are key items, not only key processes. Using them allows the pro-
gramme manager or leader of the project group to be functional in their operations,
while maintaining an ability to repeat what they have done over and over again
with very little variance in those applied functions.

Level three is called the defined stage. Processes, methods and tools for both
management and engineering activities are documented, standardised and integrated
into the organisations standard operations. The operations and processes used by the
company in its products are more consistent across the organisation where support is
provided to the products and services by process improvement functions and training.
Again the risk is greatly lowered and the product quality increases. Training is
probably one of the most important key processes of level three. The training com-
petency structure is illustrated in Chart 3.9, which illustrates how the capabilities for
a role are built from the knowledge gleaned from the stakeholders. Developing the
‘body of knowledge’ for each role makes the team that much more able to get the
work completed effectively. It is also suggested that a project leader have the key
process of training in play even if they are not operating at the level three stage in
their organisation. Operating with the ‘training’ key process and all the requirements
enables the leader and their organisation to operate more effectively and efficiently.

Besides the key process of training, the other key processes for stage three that
are included in CMM 1.1 are:

1. organisation process focus,
2. organisation process definition,
3. peer review,
4. inter-group coordination,
5. product engineering and
6. integrated management.

Each key process has its own values and works well in assuring the pro-
ductivity of the organisation and the product groups.
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Level four is called the managed stage. Measures are more detailed for all the
processes, methods and tools where product quality data is collected and used to
manage the product development. Statistical process control techniques are used,
along with the qualitative method for managing the project, product or service. The
key process areas focus on the qualitative appreciation for both the process and the
work product. There is also an emphasis at this level on cooperation and inter-
communication between the parties. Being able to know what others are doing and
what changes are being applied makes the process that much more applicable. This
focus reduces the risk again and product quality increases. The key processes of
level four are: quality management and quantitative process management.

Level five is called the optimising stage. Optimisation is enabled by the quan-
titative feedback from the continuous process improvement steps taken. These allow
innovation and technological improvements to be applied to the project, product or
service processes. The organisation is expected to implement continual, measurable
process improvement across the company. The key processes are: process change
management, technology change management and defect prevention.

CMM 1.1 is only one example of the systems that can be utilised by companies
according to their comfort zone and experience in the field of using models to
improve their operations. Some others that can be looked at are:

● ISO/IEC 12207,
● IEEE/EIA 12207,
● MIL-STD-498,
● J-STD-016,
● SYSTEMS ENGINEERING CMM,

The Organisation’s
Competency

The Organisation’s
Discipline/Branch

The (Specialty) Role

The Requirements of the Role:

Qualifications, Certifications,
Attitude, Knowledge, Ability,

Processes, Methods, Tools
and Experience

Requirements are -
Levels of Capability

The Directorate
‘Systems’

The Discipline/Branch -
Requirements Analysis

This is the ‘Body of
Knowledge’

Difficulty Level 1

Difficulty Level 4

Difficulty Level 5

Difficulty Level 3

Difficulty Level 2

Chart 3.9 The Competency Structure. Note: See Appendix section for full page
image
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● EIA/IS 731,
● EIA 632,
● IEEE 1220,
● CMMI and
● ISO 9000.

Each has its own special interest and ability to improve organisational cap-
ability. As the reader can see, there are an awful lot of different models out there.
The best bet is to pick one that really works for you. However, the author feels that
thanks to its focus on the project management phases and its resultant support for
meaningful results for a product or service, CMM 1.1 is the most applicable to the
most common engineering fields and community [24].

3.4 Programme and project management fundamentals

Key processes follow a general rule; they should always start with the customer.
The first process at level two of the CMM that must be ensured is defining the
customer requirements for the product. The company must manage the translation
of customer requirements to actual product specifications.

The product specifications baseline, as dictated in the original requirements,
must also be maintained through a configuration management system. At the same
time configuration management must resist unnecessary changes while allowing
only essential engineering and customer-driven changes as they occur and are

Knowledge

Attitudes

Abilities

Qualifications

Experience

Processes

Methods/Procedures

Tools

L6 L5 L4 L3 L2 L1

Level of Knowledge

Chart 3.10 The Body of Knowledge. Note: See Appendix section for full page
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approved by the CCB. The customer and product quality must not suffer as the
product or service is developed and produced. This is what we saw in the Columbia
example given in Chapter 1, where one of the most important requirements – safety –
was given a non-important role in the programme.

Several components are involved in analysing project, product or service
requirements. I have identified nine. They are given here in no specific order, but
they are all necessary if you are to be committed to a full analysis:

1. contractual requirements,
2. non-contractual requirements,
3. requirements prioritisation,
4. identification of any unclear requirements,
5. allocation and specifications of derived requirements,
6. requirements flow-down as they fit the work breakdown structure (WBS),
7. traceability and audit requirements,
8. accountability requirements for responsible parties and
9. the project manager’s responsibility to the project, product or service.

Contractual requirements can be brought to light. A letter of intent might be
submitted to the team leaders’ attention and asked to be given some review and
assessment. This may come from the marketing or management levels. The letter
of intent is only an interpretation of the customers’ questioning the ability of the
organisation and implies no contractual obligation from either party. However, it
does give an indication of interest that can be researched by the engineering team
if they feel that there is a genuine need or interest on the company’s and custo-
mer’s behalf. It provides advanced information of potential work to the seller for
planning and assessment. This research might be followed by a letter of contract or
acceptance by management that is used for the start-up of a project. This is a
contractual obligation in a letter format or a statement of work (SOW) that limits
the scope and spending of the company. Often this provides only a small amount
of funding to encourage the company’s organisations to negotiate with the
potential client, if there is one. Once the contract is negotiated and signed by both
parties or given the go ahead by management, the actual work commences. It must
be noted that on some occasions a memorandum of understanding may be included
to focus on things that may have been overlooked in the actual obligation or
contract. This approach would only be used if there is an actual client for the
service to be rendered. If a contract is required, it would typically include the
following as listed:

1. statement of work,
2. work breakdown structure,
3. performance statement,
4. contract deliverables,
5. acceptance criteria,
6. data or documentation requirements,
7. schedules,
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8. referenced standards and processes,
9. payment provisions and

10. union labor contracts.

The non-contractual requirements would include:

1. company policies and procedures,
2. individual customer priorities,
3. OSHA and ISO regulations,
4. total quality management,
5. marketing priorities,
6. government regulatory requirements,
7. marketing window and
8. competitive analysis.

Requirements prioritisation puts the company’s leaders in the position of
understanding each of the necessary specifications as recorded in their directions
and their relative priority to the overall project, product or service. Configuration
management procedures help leaders determine the placement of parts and the
priorities as well as the construction of the WBS.

Identification of unclear requirements means that the leader or manager is
aware of the use of certain terms, and they try to avoid them. Some of these unclear
terms are:

1. ‘user friendly’,
2. ‘simple interface’,
3. ‘easy to learn’,
4. ‘easy to use’,
5. ‘in accordance with the best modern standard practice’ and
6. ‘highest quality workmanship’.

What do these terms mean? No one really knows the answer to that question,
which requires the leader to sort out the ambiguous terms and get real clarification
for the processes to continue. Unclear requirements can cause a lot of problems for
the project if they are not clarified up front. As one might assume, the reason this is
brought forth is that ambiguous terms must be identified and clarified for the
company’s best results. If this is not done, one might find the project team chasing
an illusive requirement that might never be met.

Allocated and derived requirements are those that have been put in through the
back door with the funding or by citing the use of a specific operation that can only
be done in a way that requires tools unspecified, but by their very nature are
derived. They are derived when they are expanded to a lower level of detail by a
quantitative analysis. They are allocated when they are expanded to a lower level of
detail using applicable past experience and managerial judgment. This is also
known as ‘requirements flow-down as they fit the work breakdown structure’. The
allocated and derived flow-down naturally cycle to the traceability and audit
requirements – which are precise. The data helps make sure things are happening
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the way they are supposed to. That is, are the correct and appropriate processes
being used to develop the product or service?

Leaders and managers of projects involved with contracts and written
requirements should be aware that there are items that have to be verified. The
accountability requirement ensures that management or leadership has incorporated
all the components into the product and they are able to verify that by:

1. test,
2. inspection,
3. demonstration and
4. analysis.

The project manager’s responsibility to the project or service is to ensure that
all the requirements are clearly defined and documented if there is an agreement
involved. It is recommended that all the parties to the project sign the agreements,
with the executor and the user or requestor in the client producer position. This
agreement ensures that all changes are managed without affecting the product, and
that all involved are aware of the ‘constructive changes’ that might result. The
leader or project manager ensures that the requirements flow-down to the lowest
level is appropriate and uses a traceability system to manage each of the traceable
items. The leader verifies the conformance of the items as the design evolves,
conducting frequent design reviews and maintaining a compliance matrix. In ret-
rospect the project leader is responsible for rigorously reviewing and controlling
the changing requirements to ensure that the change control system, as established,
is working correctly and is providing the appropriate feedback to management and
leadership at all levels of the company and the project.

What does it take to lead an organisation in today’s complex environment?
Successful leaders do a good job of estimating, predicting and guessing about the
future. Frequently, they are correct or close enough. But it’s always a guessing
game. Realistically, the hero’s environment is basically unknowable, uncertain,
nonlinear, complex and rapidly changing [1].

To improve, leaders must create an organisation that is more adaptable to their
business environment. Creating a process orientation throughout the whole orga-
nisation provides the desired adaptable and flexible structure. Leaders must go
beyond speeches and slogans and have a strong desire to understand their com-
pany’s process flow. For this reason the author recommends using the planning
process suggested in Chapter 2 and illustrated in Chart 2.3, the work breakdown
structure.

For this reason the leader must be aware of the operational tools that they have
available to them. These are the constructive requirements analysis, configuration
management, quality management, subcontractor management, planning, oversight
and tracking of the project or service.

Leaders that lead by collaboration, compassion, communication, and
values, not by planning, organising, directing, staffing, and controlling;
are leaders capable of bringing (operational) energy and understanding to
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the local challenges and at the same time integrating those (organisational)
local actions with the organisation’s purpose and direction. [19]

Most companies are driven by the desire for results and profit through produc-
tion of a product or delivery of services. Rightly so, as productivity, resulting in profit
is essential to its survival. However, most companies, once they set up a department
or procedure, ignore the established process and proceed to cajole, harass and badger
the employees to increase their productivity. The official process used by the
employee to produce the product or service is ignored. And once again only results
count. Most employees get their work done, ignoring the official process, procedures
and department silos. ‘The informal networks, the practical decisions and actions,
and the common sense in doing a job end up driving the day-to-day operations in
most organisations’ [5].

Leaders must balance the teams’ need for autonomy and flexibility with the
needs of the organisation for control of resources. In a very dynamic work envir-
onment decisions need to be made as close to the customer or company/environ-
ment interface as possible. This primary contact is the employee dealing directly
with the customer.

Leadership and the management need to manage the resources used by these
decision makers. All members want to maximise their self-actualisation while fully
moving towards the organisations strategic goals. Those opposed to this are those
who deep down don’t trust others to work in the right direction.

Organisations function in many ways to meet their goals and objectives leading
to a quality product or service. ‘The challenge of this new leadership is to create,
maintain and nurture their organisation so that it creates and makes the best use of
knowledge to achieve sustainable competitive advantage . . . . Collaboration is
such an important part of creating the right environment and leveraging knowledge’
(see Chart 3.13 [9]).

Can we establish an approach that ensures the transfer of leadership over time
as is required, or do we stumble, retrain, restart and disassemble/reassemble when
things change due to major upheaval? Knowledge can no longer be transferred only
in the traditional method through books or in a classroom. Instead, through on the

• Essential

• Doable

• Affordable

• Describable

Chart 3.11 Project Requirement Management Essentials. Note: See Appendix
section for full page image

Leadership is guiding a process-oriented organisation 77



job training team members ensure that each of them is able to do each other’s
activities and act interchangeably. Transition of work activities and knowledge
need to be dynamic, frequent, and result with a minimum amount of disruption
where the function continues and the work gets done.

‘Complex adaptive systems cannot be controlled, they can only be nurtured.
Control stifles creativity, minimises interactions, and only works under
stable situations. It is not possible to control a worker’s thinking, feeling, creativity
or trust’ [8]. There is now more information than an individual can comprehend,
more change than a manager can control. Organisations that don’t adapt will not be
able to operate in this new environment. ‘Only knowledge can provide the under-
standing needed to deal with this complexity. Such a milieu demands a different
paradigm and new rules and roles for leaders and managers’ [9].

An organisation must continuously verify that it is satisfying customer
requirements. All key processes must be examined, using this rule; they always
start with the customer and work backward.

As society becomes more and more complex and uncertain it will be
harder and harder for individuals and organisations to control their exter-
nal environment. What is happening now, and will continue to happen in
the future is that the successful organisations will be those who have
developed the capacity to co-evolve in an ecological sense with their
external environments through mutual interaction, internal adaptability,
and rapid response. These organisations will develop a strategy, structure,
culture, and overall health level that permits them to act intelligently,
creating, leveraging, and applying knowledge in a manner that leads the to
overcome environmental threats and take advantage of opportunities. [25]

Before our own processes are examined, we must first clarify customer
requirements for the product. Some may object that there is no one customer, as
their product is sold to many. But, there is the ideal or typical customer. With
research methodology, they can be queried and evaluated. Process experts can then
translate these ideal customer wants into customer requirements. Engineers or
product experts then will convert those requirements into product specifications.

When looking at the product requirements, the leader of an organisation must
ensure that the specifications provided are correct. To do this might require many
people from the various silos of the organisation. This was the reason for con-
current engineering and management and the development of the integrated process
project teams. Its processes integrate the knowledge of many to analyse the
required specifications. The requirements must be clear, unambiguous and con-
sistent with the processes that allow for the development of project. The leader
must assure the company’s leaders that the ‘what’ is stated clearly, rather than how
it will be done. It must be testable and independently verifiable under all condi-
tions, especially those in the company itself.

Knowing that the specifications or requirements are appropriate, the company
processes can now be put to work in manufacturing or providing the product or
service. The process experts will work from product specifications back to the
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original raw materials. They will create a production processes to manufacture the
product or provide the service to the customer. Once the processes are developed and
in operation, the quality of the product or service is maintained by using a config-
uration management system to benchmark product specifications. The customer and
quality requirements must not suffer as the product is developed and produced.

This is the value of the WBS and its continued assessment. The WBS aids in
the development and scheduling of the tasks to be completed. Reading the WBS
and all the tasks that must be done allows the leader to assess the resources needed
and to assign responsibility. From this most useful tool comes the ability to deter-
mine the products or deliverables that must be developed and to establish the
project work authorisation agreements that must be developed with the sub-
contractors and all other contributors to the project. As shown in Chart 2.3, the cost
accounting and budget can now be developed. To list only a few, the specs can now
be determined for the deliverables that the tasks call for and for the subcontractors
as well.

Once the first cut at the WBS is made it is imperative that a baseline be
established as the starting point for the project. This is of course after the schedule
has been balanced for all material and resource requirements. Now it is time to fix
the dates for all of the milestones; it may be necessary to adjust the resources and
cost as time and schedule often cause these financial items to vary. Preparation of
the project, product or deliverables list may require corrections to the WBS, its
milestones and the task directory, which may also require additional milestones.
Now that the leadership knows what the baseline looks like, it is time to look at
where these project work assignments are going to go, whether to subcontractors
or internally to the company’s staff. Project work authorisation agreements must
now be dealt with and assessed for completion as meeting the requirements set for
these deliverables. Company policy must also be considered regarding how these
are to be let out. Now we can capture the first baseline schedule and items with
the related data into the permanent configuration management tool as the estab-
lished record.

It is now time to publish this plan and make sure that all who are involved or
responsible are included in this publication. At this point the WBS and its baselined
plan are open for re-planning, and justifiably so. The ideas and suggestions of the
personnel involved should be used to correct and change what must be changed.
However, this should be controlled by the CCB or group that has been established
in the company. Critical path software can show where the changes need to be
established and will have the greatest effect. The original project goals must
be reviewed in light of the suggested changes so that the affected teams will not be
changing the project, its product or service and the interrelated deliverables. Do not
re-baseline unless the requirements have changed as a result of upper manage-
ment’s reevaluation and negotiations, as this will shorten the critical path. Be sure
to document all agreements and produce new versions of the task dictionary items,
charts and so on. Make sure the changes are integrated into the WBS numbering
system. Once a plan or project has been baselined, all corrective actions must be
taken to recover the original plan itself or the accepted facsimile. New baselines
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should be version controlled to indicate the baseline change and dated to indicate
when this was approved by the CCB.

Re-baselining should only occur following a requirements or configuration
change; all other re-planning should be done to correct problems that have been
discovered in the original planning process. Again, documentation and data col-
lection in the configuration management system is of the highest priority.

3.5 The importance of dealing with the culture

While it is important to establish the baseline structures of requirements and
configuration, it is also important to be cognisant of the culture within which this
product is being built and the culture to which the product is to be used. Lea-
dership needs to develop and maintain its own culture, emphasising quality and
cost effectiveness while maintaining a focus on customer requirements. This
chapter will sum up the impact of the culture on the building of a product, the
deliverables, the products’ customer culture and the resulting long-term success
of the product.

When conventional wisdom becomes too beholden to the past, however,
an organisation’s culture grows stale. [26]

The future is truly unknowable and therefore we must learn to live and
deal with uncertainty, surprise, paradox, and complexity. [8]

Culture by definition is elusive, intangible, implicit, and taken for granted.
But, every organisation develops a core set of assumptions, under-
standings, and implicit rules that govern day-to-day behavior in the
workplace. [27]

Organisational culture is a common set of perceptions held by the orga-
nisation’s members; a system of shared meanings. It is a set of key char-
acteristics that the organisation values. [28]

Inside an organisation, especially if you have been employed for some time,
these perceptions become subconscious and everyone takes them for granted. Even
someone inside, they may not know these values, if asked. Core values are the
primary or dominant values that are accepted throughout the organisation [29]. The
best way to see common perceptions is to compare one organisation with another.
Look for culture characteristics in each and the comparisons will become obvious.
‘Culture is the social glue that helps hold the organisation together’ [27]. Social
relations give everyone connected to the company a bond. Whether a company
picnic, Friday afternoon sales and BBQ, speeches, open houses, etc. all can be used
to communicate what behaviour is acceptable and desirable for the stakeholders or
employees. On the other hand, people who are hired with the wrong values will,
after a relatively short period of one to six months, either adapt and internalise the
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company values or leave. This is why we must look at the age culture differences
that Marilyn Moats Kennedy has pointed out (see Chart 3.12) [17].

Transgressions of the rules on the part of high-level executives or front-line
employees results in universal disapproval and powerful penalties. Con-
formity to the rules becomes the primary basis for reward and upward
mobility. [27]

Collaboration requires a close, open, and trusting relationship where each
party contributes their capability and works with others to align and
integrate the efforts of all. Leaders use collaborative relationships and
interactions to share understanding, get the work done, and guide devel-
opment of their coworkers. It is through a collaborative approach to rela-
tionships that leaders earn their leadership rights while at the same time
serving the knowledge workers. [30]

The leader who understands age culture differences and is able to work with
them to integrate these differences into the company culture is using their organi-
sational skills to the best advantage and is going to get the best work out of the
employee/stakeholder. While the company culture takes precedence, differences of
age culture need to be considered when working with the employee.

Pre-Boomers, 
Veterans, Silent

Generation, Seniors
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Characteristics
Also known as:

Born Between:

Boomers, Me
Generation,
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Millenials, Echos,
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Work Habits: -  Follow Tradition
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    Individualism
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   Through
    Hierarchy
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   Honour
-  Natural Leaders

-  Value of Personal
   Growth
-  Wants to be
   Involved
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   Loyalty
-  Sacrifice for
   Success
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   with Conflict

- Entrepreneurial
-  Independent
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   Diversity
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   Responsibility
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    if Employer Fails
    to meet Needs
-  Impatient

-  24/Seven
-  Capacity for
   Multitasking
-  Global
   Connections
-  Competitive
-  Civic Minded
-  Diverse
-  Desire for
    Structure
-  Goal &
   Achievement
   Orientation

Chart 3.12 Culture Differences. [Source: From Kennedy, M.M. ‘Career
Strategies’. Presented at ASEE College Industry Education
Conference, ASEE, 2007. Available at www.moatskennedy.com].
Note: See Appendix section for full page image
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3.6 Seven characteristics of organisational culture

Every leader must be able to recognise the key components of their organisation’s
culture as well as how to change or strengthen it. Robbins [31] identified seven
characteristics of an organisation’s culture.

The first is the amount of innovation and risk taking tolerated. Does your
company encourage risk taking or punish it? FedEx’s reputation was established as
a company that encouraged innovation and the bypassing of rules, if it meant
pleasing the customer. However, if you are a manufacturing company, the pro-
duction manager may be punished for changing the established production steps
without approval by the appropriate group. Consistency and dependability in
meeting production schedules would be rewarded instead.

Maintaining optimum complexity is the ability to generate ideas and
actions (increase its internal variety) that are creative and innovative and
allow the organisation to make use of, harness, or overcome comparable
complexity in the environment. . . . This generation of additional variety
is a cost in terms of time and manpower that has to be traded off against
direct application of energy and mental capabilities toward customer
needs. [32]

This is why risk management or risk assessment is taken up at the very start of
a project or service activity. Risk or opportunity, whatever you wish to call it,
begins at the very start of the activity. The WBS chart is a decision-making chart
with the thought-provoking questions that need to be considered (see Chart 3.13).
Notice that the pre-planning steps include the risk management questions.

PlanningOrganisation
Rules

Scope and
Deliverables

Preplanning

Risk
management

• Development
  Approach
• Risk Management 
  Tasks

Step 1

Develop a work
breakdown
structure

Step 2

Sequence the
tasks

All product
tasks

Resource
Constraints

Step 3

Estimate the
work packages

Step 4

Calculate an
initial schedule

Network Diagram Duration
Estimates

Equipment
Requirements
& Labour/skill
estimates

Step 5
Assign &
level
resources

• Realistic schedule
• Resource forecast

Step 6

Develop
budget

Organisational Plan

• All product tasks
• Schedule
• Responsibilities
• Budget & Resource forecast

Material cost
from product
specifications

Operational Definition

Non-labour
Costs

Critical path, float &
milestones

Chart 3.13 Developing the Work Breakdown Structure (WBS): Decision Making
[Source: Reprinted with permission from Verzuh, E. The Fast
Forward MBA. 2nd edn. New York: John Wiley and Sons; 2005].
Note: See Appendix section for full page image
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It is important at the start to identify the risks and opportunities before the
WBS is developed. Questions such as: ‘What could go wrong? What opportunities
are available? These can be stated as ‘If this . . . then’ statements and grouped by
category. The evaluation should be made on both probability and impact, with
prioritised outcomes. Next one must develop feasible actions to enhance opportu-
nities and mitigate the risks. From there it becomes a cost assessment based on
immediate or contingent actions.

Second, how much attention to detail should you encourage and reward? If you
supervise a bank operation or electronics manufacturing company, then attention to
detail is critical. However, if you lead a sales team, making customer contacts and
closing sales are far more critical than making sure the details on order forms are
accurate. Once the sale is completed the details can be handled by a detail-oriented
person in the home office, not the salesman. There are two types of risks. One is
known as development risk and the other is product risk. Development risk is the
chance that the planned events will not occur as planned, they are often technical,
related to schedule and cost and have other people as the main function causing the
errors. Product risk is the chance that the system will fail or cause injury. They are
risks that are inherent to the system’s use and effects that result from the failure of
its operation.

Third is your outcome orientation. Which is more critical – accomplishing the
mission or following procedures accurately? If you are making sales, or pushing to
meet construction deadlines where penalties for missing dates will be incurred, then
results orientation is critical. However, if you lead an engineering operation,
working for NASA or an operation with significant government oversight, then
following documented procedures is far more critical than actually producing a
product. And deadlines can be renegotiated. As impractical as it seems, the end
product is inconsequential compared to completing the checklist properly. Many
engineers never actually see the company product; they are more focused on
accomplishing proper procedures, like six sigma quality, cost centre management
or configuration management. For this reason I bring forth the issue of the two
types of opportunity: they have the potential to change the company and its
approach. There are strategic opportunities and tactical opportunities. Strategic
opportunities look at the new market potential where a new product might be
introduced, or a new approach. This is where an increase or decrease in pricing
might be introduced. Tactical opportunities shorten the schedules and reduce cost.
They can also mean improvements to the process that eliminate unnecessary
activities and leverage workers’ time to effective applications.

Fourth, is the leadership or management most concerned with the impact of
their decisions on company profits or the wellbeing of the employees? Does the
company leadership see its employees as expenses, figured into the profit formula,
or as assets to be developed for the long run? Are they willing to sacrifice short-term
profit for the long-term development of their employees, to increase loyalty, which
results in long-term company growth? Keep in mind the age culture and how this
will affect them and the management’s thinking about the job. One of the biggest
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problems most government contractors face is that they are busy cutting costs by
eliminating people from the mix and then do not take into account the changes to
the tasks and processes that must be set in motion. Often the manufacturing or
engineering group of the prime contractor ends up eating the extra effort required on
behalf of the existing personnel when ‘expendable’ personnel are cut to shave costs.

The fifth characteristic is team orientation. Who is rewarded for performance
results – the whole team or an individual? If the individual is rewarded, then a
competitive environment exists and teamwork will be shallow or non-existent. This
is why it is so important for the team to be developed with people who can and do
work together well. Often company politics is played to populate a team, with the
result being only a few working and the others riding on the productive workers’
deeds to garner the rewards provided by the company. Team development is of the
utmost importance for proper team orientation. It is fundamentally important for
the project leader to have a good set of role descriptions for the types of members
that they wish to have on the team. If company management is dictating the
membership, the project leader is already in a losing position. It is imperative for
the leader to insist that they be given the responsibility to hire, fire and recruit the
people they need to have. This should be based on the development of the roles and
responsibilities identified in the WBS. A company that does not develop its known
competencies, disciplines and specialty roles is a company that will eventually fail
or will do a poor job of completing its tasks. This will be evidenced by the high cost
of production, excess employees and overruns on its budgets. Coaching, training
and mentoring probably does not exist in this company, or their capabilities are
grossly overlooked.

Combine this with the sixth characteristic: what is the atmosphere like? Do
employees work together or are they competitive, aggressive, secretive and cut
throat? It goes without saying that the atmosphere in the company just described is
one of deep despair and lots of looking over one’s shoulders. No one trusts anyone,
and if you are not sure what it is that you are supposed to be doing, then you
certainly don’t know what the next person is supposed to be doing. For this reason
it is important that the competencies be identified, what the appropriate disciplines
are corresponding to those competencies and that the specialty roles have been
determined. When roles have been assigned and everyone knows what they should
be doing and what others have been instructed to do there will be no confusion in
the ranks. It is especially rewarding when someone knows that they have been
picked because of their expertise in some areas and that training, mentoring and
coaching are available from the leader as necessary. This establishes a very positive
atmosphere where everyone working in the environment appreciates their position
and the skills they are able to demonstrate and learn.

Seventh and finally, what is the long term perspective? Is management focused
on the long-term growth of its people and the company or is it concerned with
keeping things as they have always been [31]? Knowing what the long term has to
offer is a huge plus to those working on the teams. If they know what the plan is for
the project, product or service, they can determine what they are going to be doing,
for what length of time and what the potential is for the future.
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What is the role of culture? As consumers we can argue the differences between
Coke and Pepsi, between Ford and Chevy, or between Microsoft and Apple. We can
see qualitative differences in any of these corporations. Cultural differences exist
between all companies. We as humans can sense the difference and react differently
when in the presence of those entities. Those who travel between companies, such as
salesmen or consultants, can tell the difference, whereas those working for one
company have become desensitised to cultural nuances. Culture is a unique sense of
what an organisation like a company stands for. This uniqueness gives members a
means of identification that some know and others simply assume. Members
become very loyal to their company through this identity. Don’t try to give a Pepsi
drink to a loyal Coke employee. That loyalty creates a sense of commitment to the
company. Loyal employees want the company to succeed and will often do what-
ever necessary to get that message across. For the future of the company, ‘culture is
the social glue that helps hold the organisation together’ [27]. Good leaders use it to
develop and guide their employees.

However, culture has its price. ‘Culture is a liability when the shared values are
not in agreement with those that will further the organisation’s effectiveness’ [33].
In rapidly changing environments, tradition bound company like Sears or Eastern
Airlines were not able to change fast enough. The culture must not only support a
quality product and customer service, but must instill a competitive company spirit
that encourages its survival under all conditions.

‘Senior leaders are expected to articulate and represent the culture. Managers
and leaders are expected to help translate that culture through leadership initiatives.
Employees at all levels below the senior leaders are expected to attribute meaning
to various actions’ [34]. The culture must encourage employees at all levels to
maximise the effectiveness of the company’s internal processes, to emphasise
product and service quality and to be responsive to customer needs. If you don’t
know what your role is within that structure, where its competencies are changing
and the disciplines are yet untrained, the responsiveness to the customer is
non-existent.

•  Early Identification of Problems/Risks

•  Work Around Solutions

•  Cost Avoidance

•  Schedule Slip Avoidance

•  Improved & Effective Planning

•  Application of a Professional Way of Doing
   Business

Chart 3.14 Proactive Approach to Process Leadership. Note: See Appendix
section for full page image
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However, simple descriptions can backfire if misused by the leadership or upper
management. ‘When a company like GE preaches ‘lean and mean’ as a culture, or a
company like Enron preaches honesty as a value, employees are likely to see a very
different meaning when they discover that the CEO (and others in upper manage-
ment) were paid lavishly or the senior executive staff was dumping stock while
urging employees to buy more’ [34].Upper management might get away with being
two-faced about company values for a short period. But their true values will even-
tually be discovered and employees will hold them accountable. The bottom line is
that leadership needs to develop and maintain a culture which emphasises quality and
cost effectiveness while maintaining focus on customer requirements that support the
appropriate development of valued products or services.

Management must build trust in their established teams. This can be done
through the leader developing their own team and not having one given to them by
management. Traditionally, an employee has to earn the trust of their leader
through many actions. Apple polisher, brown-nose, teacher’s pet – these are all
names for people who did whatever the leader or manager wanted in order to win
favour. Today’s leader no longer have the time to build trust and loyal followers.
They must initiate the trust of their team members from the very beginning.
Managers and leaders must take actions that put trust in the team, based first on
their own choice of who will participate and who will not, until one of the stake-
holders earns their distrust. Change occurs too fast to allow trust to be developed in
the traditional sense [10].

From the collaborative leadership perspective a dynamic balance arises
from the issue of how much control versus freedom the teams and
knowledge workers should have. [10]

In a dynamic environment single individuals are not smart enough to be
able to interpret all the needs of the market place at the local or interna-
tional levels. While recognising that hierarchy, responsibility, and some
level of authority is essential to any organisation, the issue of the self-
organisation of teams and the degree of freedom and empowerment of
individual knowledge workers and their teams is of constant concern (to
all involved). [34]

Companies that have successfully built a process-focused culture will reap the
benefits. ‘The success of the Toyota Production System was grounded on the belief
that if you are observant of the process, you are in a better position to make
improvements’ [2].Unfortunately, ‘there are too many leaders looking for a quick
fix, the new tool and method, the next wave or fanciful idea. . . . Executives . . .
thinking those things will resolve their problems, when they have little under-
standing of their business and how it works. They are far removed from their
processes and customers’ [2].

If you stand in a (Toyota) factory and use your perceptual intelligence
(direct observation), you will observe two types of phenomena – movement
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and connections. The primary movement you see is the physical progres-
sion of raw material becoming finished goods. But, without the discipline of
looking, we miss an enormous amount of the waste in the movement. To
see connections you must stop the flow and observe one movement in the
process. Take a workstation or machine and look at the surrounding phy-
sical components that directly affect that operation. Then push that out to
see the next level of connections, like maintenance, standards, scheduling,
training, lighting, measure, etc. [2]

Detail process focus is how you wring out every drop of waste. It’s how
inefficiencies, delays and bottlenecks become obvious. Only if management con-
tinuously reinforces the emphasis on process orientation will the company be truly
competitive. This is why it is so important to be the leader who trains, coaches and
mentors their employees. This process lends to the employee understanding their
relationship to the variances, how to deal with the customer and how to assure that
the subcontractor is doing what they are supposed to do.

Everyone benefits from a culture that does not seek to blame and that is
focused on using data to make improvements. Setting targets helps clarify
direction. . . . The use of value stream mapping (and analysis) to establish
the current state is essential’. [2]

Practical techniques for seeing the core process include visual manage-
ment and employee engagement. Kanban and Five ‘S’ were developed in
response to the task of improving process visibility. Unfortunately, when
introduced in the West, Five ‘S’ was often called housekeeping. Cleanli-
ness and orderliness which are only sub-goals; the main purpose of Five
‘S’ is to promote process visibility that is to make kaizen opportunities
instantly obvious. [2]

Management (and leadership) must emphasise the internalisation of procedures
that continuously encourage the employees to improve their specific work areas

1.  Tolerated Innovation & Risk Taking
2.  Attention to Detail & Reward System
3.  Outcome Orientation
4.  Impact of Leadership Decisions
5.  Team Orientation
6.  Company Atmosphere
7.  Long-Term Perspective

Chart 3.15 Seven Characteristics of Organisational Culture. Note: See Appendix
section for full page image
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and flow. This is again the perfect opportunity for teaching, mentoring and
coaching.

‘Whatever an enterprise does internally and externally needs to be improved
systematically and continuously: product and service, production processes, mar-
keting, service, technology, training and development of people, using information’
[35]. All levels of the organisation must be involved and training must be con-
tinuously reinforced to keep skills sharp. This does not mean a single event training
proposition. Continuous reinforcement is essential to keep the focus.

‘Continuous improvements in any area eventually transform the operation.
They lead to product innovation. They lead to service innovation. They lead to new
processes. They lead to new businesses. Eventually continuous improvements lead
to fundamental change’ [35]. Companies like 3M are known for encouraging
innovation. To remain competitive companies must develop such a culture. If your
company doesn’t the competition surely will.

To be a successful change leader an enterprise has to have a policy of sys-
tematic innovation. And the main reason may not even be that change leaders
need to innovate – though they do. The main reason is that a policy of sys-
tematic innovation produces the mindset for an organisation to be a change
leader. It makes the entire organisation see change as an opportunity. [36]

3.7 Establishing effective administrative networks

Have we looked at all the networks that exist in the company? Have we looked at
what works and what has been known to fail? Often failure is a nowhere place that
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Chart 3.16 Simple Development of the Body of Knowledge. Note: See Appendix
section for full page image
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we cannot visit. Which people have served as roadblocks and which have served as
expeditors? Knowing who these people are, their roles, how they get things done
and how they fail to get things done provides an organisation with a wealth of
knowledge and ability that illustrates waste, value and improvement that can be put
into the overall process. That knowledge and application to the process will facil-
itate the lifecycle of the product and the satisfaction of the customer. This analysis
is also an issue of culture, because the actual culture of the organisation may foster
their behaviour, be it good or bad. What is being done to change identify that
behaviour, change it and improve the culture in which it functions?

Networks lend to the development of a new form of team, the IPDT. This is a
concept that integrates the major players into a team based on their competency
positions and expertise in the company. Ideally it coordinates the resources, com-
munication, control, business methods and programme operations around a specific
product or service. It differs from the traditional team in that it focuses and is
organised around the product or service being developed rather than the disciplines
to produce a product.

The IPDT’s key features allow for a funding profile that permits early invol-
vement of the appropriate disciplines, considers all product and process aspects,
allows early participation of the stakeholders and has a hierarchy of product teams.
Responsibility and authority are also delegated to the proper teams, who have
ownership and accountability for cost, schedule and performance. Last but not least
is the focus on customer satisfaction. IPDT has also been called concurrent engi-
neering, with the benefits and a very similar process of organisation. Both the IPDT
and concurrent engineering process provides the following benefits: time reduction
for production of the product, cost reduction with less waste, lifecycle cost
reduction due to longer life in place and the reduction of post-release design
changes. IPDT and concurrent engineering allow for continuous improvement in
the development of the product. This can best be illustrated by Chart 3.17, which
shows how the continuous improvement environment supports all of the IPDT
concepts.

3.8 The importance of developing a system for followership
and membership

The culture and the networks all function together to show the planners where the
followers are required or will be needed and how people will need to be encouraged
to become members of the teams to complete the processes. Followers are those
who can take orders, understand a process when instructed and carry out the
instructions provided by the processes or the leader. As a team member, the indi-
vidual has a responsibility to the total team process, understands the process parts
and is willing to stand in when a member is called away. As a team, they work
together to complete the tasks at hand and work towards the betterment of the
process, and the product, again improving it and documenting the changes when
approved by the CCB and management.
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Followership is building a trusting relationship with your leader and the leader
with the stakeholder or employee. A leader is worthless if no one believes or trusts
in them. The leader must cultivate that relationship. They cannot take it for granted
just because they have a position of authority, which only provides a position on the
org chart. The power of the true leader–follower relationship comes from the fol-
lowers, the real stakeholders, not the leaders. The leader cultivates that relationship
by developing trust and ‘walking the talk’. That does not mean that they have to be
easy on the stakeholder and not demanding of the requirements. It means that
the employees know what is expected of them and they are willing to follow this
person because they believe what they have to say. They feel the relationship with
their leader is predictable, consistent, ethical and based on values they agree
with. Clearly, it is essential to communicate requests and expectations. Being rea-
listic on demands also builds the necessary trust. This does not mean it’s easy, but
employees must have an acceptable expectation of what success is and how the
leader looks for it. Hard work and long hours will be acceptable and even cherished
if the relationship is based on trust and mutual commitment to common goals.

The same issues hold true for the team. As a team member, the individual has a
responsibility to the total team, and understands the work process and its compo-
nents. The collective team must develop trust in each member – trust that they will
accomplish their assigned responsibilities in the time allocated and the manner
chosen. If trust does not exist or has been reduced, members waste time and effort
in making sure others get their work done, or correcting deficiencies by doing them
for the others. Members must work together to ensure the work gets done by the
assigned individuals. Each member depends on the other to get their task done.
Their common goals are efficient and effective process output, and the betterment
of the process. Ensuring future growth and documenting the changes made by team
members is critical. This is why it is so important for the leader to be able to select
their own team members based on the determined competencies identified from the
WBS. As stated earlier, if each team member knows what their role is and knows
what the others are to do and their roles, the trust factor gets stronger and the job
gets that much easier to accomplish.

Based on this principle a similar study and project was conducted at the
Northrop-Grumman Corporation. Don G. Freeman, Michael E. Hinkey and Jesse
W. Martak, in their paper entitled ‘Integrated Engineering Process Converting All
Engineering Disciplines’, stated that ‘a benefit often overlooked is the impact on
projects that are organised using Integrated Product Teams [IPTs]’ [37]. IPTs
cannot begin to achieve their true potential without an integrated engineering
process. An IPT is essentially a team managing a small project. If each discipline in
the IPT operates independently, then the team can hardly be considered as inte-
grated. The team members are not functioning as a team if they are playing by
different rules. The ‘I’ in IPT would stand for ‘independent’ rather than ‘inte-
grated’. According to Freeman, Hinkey and Martak, the organisation must look for
processes that can be made common to all disciplines in order to promote process
integration. In this system the CCB plays an important role. It establishes a formal
release process for approving and updating the standard processes and all related
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processes. Does this sound familiar? It is exactly what has been said often in the
earlier concerns for an integrated control system that allows an organisation to
grow and maintain its purpose [37].

This is particularly true in the knowledge industry, where no physical product
may be produced. Relying and trusting that the team members will provide
essential knowledge, facts or solutions when needed is the foundation of trust.
Sharing information and helping each other resolve problems provides a strong
foundation of trust. If an employee considers knowledge to be power and withholds
it to increase their economic value, they will undermine the trust of the whole team.

The team is put together to get the day-to-day work done. Management gives it
specific responsibilities and strategic goals to meet. Initially, the team is given
budgets, equipment, people and so on. As the team becomes functional and self-
managed it will negotiate with management for future budget and resources. The
team selects its own leader who works with management to get the best from
the team while negotiating with management for the work they are responsible for
accomplishing.

Increasing team effectiveness is a double-edged sword. As they become more
effective and productive, they become less tolerant of ineffective leadership. ‘The
talented people that surround a leader do not and perhaps cannot put up with a
leader’s (poor skills) for long. Abusive behaviour or inability to accept input is
major impediments to team functionality. Peers and direct reports can easily
undermine a leader’s efforts if they feel that the leader’s weaknesses are eclipsing
his or her strengths’ [10]. If a battle of wills develops between an effective team
and an ineffective leader, the organisation will lose. Energy will be wasted by both
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parties. The team will redirect energy away from its primary purpose of pro-
ductivity. And the ineffective leader will not help the organisation when they
attempt to derail the team and micromanage it.

The more effective a team becomes, the less micro-managing they will tolerate.
In contrast, the more control a manager attempts to apply the less effective the team
will be. Managers who feel they are very effective, through their micro-managing
and controlling, do not realise how little the employees are actually doing and how
much more they could do if they were given the freedom to perform.

The relationship between the team and the outside leader must develop in its
special way. As we have said before, the foundation must be built on trust. The
team does not expect the leader to be perfect, just honest and open.

Knowledge worker empowerment and freedom is a dual responsibility of
the manager/leader and the worker. The freedom and capacity to make
local decisions is vital to the IPDT and can only be assured through col-
laborative leaders working with their knowledge workers to prepare them
for empowerment. [16]

Team members will work with leaders who work with them to improve.
Honesty is critical from both sides. Both sides will feel safe enough working
together and support each other. Honesty, respect and trust are foundations for
developing the relationship between leader and team.

One issue arises when managers give subordinates more freedom to
make decisions without giving them the knowledge, boundaries, or
context needed to make good decisions. Subordinates then proceed to
make mistakes, feeling frustrated and even betrayed. The manager then
withdraws the empowerment, convinced that it cannot work. The pro-
blem is that without knowing the limits of their decision space, without
having been given the situational context and history of relationships,
and without the experience of making decisions, no one can be suc-
cessful. [16]

This is where the understanding of a person’s capability is so important. By
knowing this the leader can determine the need to coach, mentor or teach the
stakeholder on those conditions that they lack. Again, when the leader develops
their personnel because they know what is missing, trust blooms and the follower is
ready to shine.

On the plus side, there is a multiplier effect when leaders and teams work
together. In today’s complex business environments, there are no simple solutions.
Teamwork has already taken care of those. In most cases the answers to complex
problems are not obvious. The leader or manager cannot be the hero and provide
the answer. The team must work together with the manager, other teams and other
resources to find the solutions. We’re not talking about simple production issues or
holding a kaizen event to remove or lower production costs. We mean problems
that have no obvious answers. To solve today’s problems requires all parties to trust
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each other and work together. If any party starts to pull back and protect their
knowledge or position, the whole discovery process will fail [16].

To develop the effectiveness needed, team members and other teams must
learn to work together. To accomplish this, organisations must change their infor-
mal reward system. Individuals need to be encouraged to contribute to the team
rather than strive for individual recognition. In turn, the reward mechanism must
not recognise individual achievements and successes but the successes achieved by
the whole team. This may be frustrating for individuals who were taught to push
hard to achieve individual success, but for the organisation as a whole it will have a
long-term payback in overall productivity improvements.

The leader must have patience to allow the team to coalesce. They must decide
how to work the problems and processes and who does what. This collective effort,
if allowed to mature, will outperform any individual effort. Once the team has
developed its own structure, it can take on large projects or small quick action
efforts through assignment and delegation of the team members under any
conditions.

‘The successful team leader will walk a balance between self-organisation and
leadership direction’ [38]. The more control a leader takes, the weaker the team
will be. In a complex environment, the leader wants a strong team, therefore it is to
their advantage to allow or force the team to take control and develop its own
strength. This does not mean ‘free for all’ management, but leadership by
encouraging, watching and monitoring. The leader should only step in if the team is
going to make a drastic strategic error. Allowing teams to learn from their mistakes
will make them into stronger decision makers. A manager who looks for opportu-
nities to wrestle control from the team when they feel it is in control will weaken
the team and reduce (their) overall performance. ‘Working with their people rather
than over them, leaders can both liberate and challenge knowledge (which) works
to stretch themselves, grow and contribute’ [18].

3.9 The importance of teamwork in a process environment

When the unfinished product shows up at the team’s area with the requirements set
out in their processes, the team must utilise all of the capabilities they have been
accounted for and apply them in the orderly approach required by the accepted
processes and procedures. The procedures have been worked many times; hope-
fully all the wasted activities have been removed to allow them to function effec-
tively.In a process environment, many people should know how the process is done
and are capable of carrying it out.

As businesses move faster and work processes become more complex, leaders
and managers must turn over daily operations of the productive process to those
actually doing the work. Delegating to the team and providing them with the per-
formance metrics necessary to monitor their own performance is a true performance
enhancer. Resistance has been from managers who do not want to let go [39].
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This shift in authority from upper and middle management to the work-
force essentially means giving up authority while keeping responsibility –
something few people are willing to do. Yet, to successfully release
the worker’s knowledge and experience for organisational improvement,
the context, direction, and authority to make local decisions must be made
available to all personnel. [39]

As in a military engagement, the closer to the battle line that critical, timely
decisions can be made, the more effective and productive the results. The person in
daily contact with the customer or vendor will also make the best decision. And just
as in the military, upper management must give both the resources to meet rapidly
changing demands. ‘The probability of effective actions can be increased further if
individuals work together to sense, interpret, understand and try to comprehend the
environment. While the future may be unknowable, it is not unfathomable’ [1].

When the raw material or unfinished components arrive at the team’s area they
must effectively process them and prepare them for the next position. They are
trained to perform their operations by the leadership or management. Hopefully all
the wasted activities in the process have been removed. In a process-thinking
environment, people should know how the process is done and be capable of car-
rying it out in an appropriate manner.

Some managers may react with a ‘sky is falling’ attitude. On the other hand
teams will be given more authority as they mature in the eyes of a true leader. As
resources are always limited, funds will be managed by both the teams and the leader-
managers. Negotiated agreements between team and leader as to how much authority
they have will ease growing pains and settle concerns. There are never unlimited
funds, but an agreement that addresses how it is managed reduces the friction.

This transfer of authority to the team will free up the leader and management to
focus on efforts more appropriate for them, such as studying how to be more
innovative, or what is the competition doing, or how can I make this process more
effective? They can also work on metrics across teams and between the company
and customers.

The TPS [Toyota Production System] working culture invests full faith
and confidence in people doing direct work. It stimulates them to develop
their capabilities to the fullest and makes maximum use of their talent. If
leaders merely implement techniques without fully developing people,
their system has no heart. [10]

Developing an efficient process is only half the job. Management and leaders
must also develop their employees to perform efficiently and masterfully the
individual duties required. When they are provided performance measures to
evaluate their process output, they become self-sufficient. Leadership can focus on
more valuable efforts and only monitor process metrics, rather than micro-
management, which become a waste of time and effort for those at the upper levels
of the company.
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Empowering teams to effectively perform their processes and their assigned
jobs is the real power of teamwork. The team members know their processes better
than their bosses. They are in daily touch with the issues, problems and solutions of
the process and their role. They can fix issues faster than their leaders or man-
agement. Build in a reward system which recognises team performance and
effectiveness and the team will work harder to be more successful.

3.10 Wrap up on leadership in process organisations

Standardisation unlocks the power of consistency.

Standardisation ensures reliability and is the platform for improvements to
take hold. . . . Maintaining standards is an unrelenting job, and it is
required of every manager to ensure that nothing is compromised. It is the
essence of quality. It’s what ISO 9000 and Six Sigma are all about. [2]

The best companies in the world are extremely orderly places, with little
breakdown and disruption caused by failed systems. Leaders in those
organisations spend time ensuring that policy and standards are main-
tained and if a failure or problem occurs, focused problem analysis takes
place to identify the reasons for the failure to adhere to those standards. [2]

It is clear that what makes companies world-class. This clarity includes the
following:

1. An uncompromising attitude to quality and application to process.
2. Agility, flexibility and speed to market of new products and services.
3. Reliable resources (machines, people and systems), and
4. The engagement of every employee in change and improvement. [2]

World class organisations have a plan that has a clear vision and imple-
mentation path. They understand how organisational alignment con-
tributes to a quick response to an ever-changing environment. [2]

It is not uncommon for the Toyota employee to find they are empowered to act
on an error in the process of operations and have the ability to shut down the entire
line. This form of empowerment allows the stakeholder or employee to feel they
are a part of the entire function and have a say in its operation. This engages the
employee to encourage change and improvement. Agility and capability allow for
more flexibility and there is no question that it has allowed new products to arrive
at the market in a more approachable way.

‘World class leaders understand that when a change over time on a piece of
equipment is improved, there is a positive effect on their relationship with bankers
and stock price analysts. This makes them passionate about the way folks on the
shop floor carry out standardised tasks’ [2]. It is also common for the same world

Leadership is guiding a process-oriented organisation 95



class leaders to recognise that reliable resources are a key to the company’s pro-
ductivity and gives them the very capability that they so passionately desire. Stock
prices rise and the value placed on the stock improves based on the analyst’s
assessment of a more productive operation with a more capable workforce.

Questions for the reader

1. Does your organisation have anything similar to the ‘hero’-type organisation
referred to in this chapter?

2. What contribution does the Change Control Board (CCB) make to an
organisation?

3. What are the effects of culture differences on an operating organisation? Can
you identify these cultures in your company?

4. Does your company have any ‘heroes’ left in its ranks? How do they manage
their current positions? Are they successful?

5. What changes have your leaders made in empowering the teams? Does your
company have a team approach? How does it work?

6. What type of support is provided to those members of the company who work
with associations to focus on new needs and sharing of ideas? Can you name any?

7. What are the five phases of the process engineering function? Does your
company use any of them? Can they be installed in your organisation without
too much trouble?

8. What does competency have to do with capability?
9. How would you use the competency model to develop your teams’ capability

and what would this do for your effectiveness?
10. What are the nine requirements for analysing the project, product or service?

Does your company use these requirements? How are they used?
11. How do the contractual requirements differ from the analysis? Can you name

the contractual requirements?
12. Why are non-contractual requirements often part of the agreement established

by the company?
13. What are the five levels of the CMM? How do they reduce risk?
14. What do ‘user-friendly’ or ‘ease of use’ mean? Are these good terms to use in

the development of a negotiated agreement to build something?
15. What role does culture play in your organisation? What are the tenets

espoused in this chapter that encourage the leader to consider and develop an
understanding of culture?

16. What is the role of followership in a company? Can you identify such a
system in your organisation?

17. Is your company world-class? What criteria do you use to classify that
condition?

18. Has your company developed its core competencies? What are they?
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19. Are core competencies used to develop the employee’s role requirements?
Can you explain how this is done? Has anything in this chapter changed your
mind about using and developing competencies and role requirements?

20. How would you define a successful team? What is necessary to develop such
a team?
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Chapter 4

Maintaining product vigilance
and the need for change

Maintaining an eye for product process improvement and the consistent awareness
that we can change a process to improve that application applied to the lifecycle is
the true measure of a mature organisation. Making sure that the changes are
documented and supported is also a positive measure. Every organisation is aware
of the need for change; it is the only thing we can be assured of that will continue to
be a requirement in any company and for any individual. It is the common good
that we often call ‘growing’ for any individual. However, making it a part of the
overall company culture is another measure of maturity that cannot be ignored.

The Northrop-Grumman Corporation (NGC) made such a decision in their
Electronics Systems and Sensors Sector (ESSS) in 2002 when their systems engi-
neering, software engineering, RF and analogue engineering, digital processes,
engineering support and other engineering organisations confronted the commonality
of processes and sought to adapt their process requirements. That project included the
adaptation of all the common processes, interrelated processes and discipline-unique
processes that could be fostered as an integrated system. Freeman, Hinkey and
Martak, key players in the NGC–ESSS team, had a vision that they would be able to
merge five engineering components together in an integrated fashion that would
facilitate an effective Integrated Product team (IPT) operation and would produce
efficient projects [1]. These five components were: programme management, product
support, systems engineering, software engineering and hardware engineering. Their
near term vision was to develop and deploy a standard integrated engineering pro-
cess, which included all the company disciplines and the supporting infrastructure
with a process maturity that is the equivalent to level three of the Capability Maturity
Model (CMM). Their long-term vision was to use quantitative process management
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to improve processes and increase the maturity of the organisation to the equivalent
of CMM level four once level three had been achieved.

To accomplish their objectives and the vision that they had set, Freeman, Hinkey
and Martak first established an Engineering Process Group, as suggested in previous
chapters of this book. This was done with the full support of the NGC management
and their encouragement plus support of all the other engineering organisations as
well as those who worked with and supported the engineering functions. At the same
time that they were looking at all the engineering processes, they were developing the
necessary courseware to develop staff appreciation and user ability for training and
education. They next established the Change Control Board (CCB) to monitor and
establish the changes and approaches used to support the process functions. The first
steps were (of course) to identify the key competencies of the company, then the
major supporting areas (key process areas, or KPAs) areas and then the common and
interrelated processes for each of the process areas [1] (Charts 4.1 through 4.7).

As they worked through the project, they made an interesting discovery. ‘All
the benefits that accrue to the software organisation apply equally well to the other
engineering organisations’ [1]. NGC–ESSS and the three authors discovered that
IPTs could not achieve their true potential without using the real integrated engi-
neering process. Individuals are not functioning as a team if they are playing by
different rules. The critical tasks the authors discovered need to be emphasised:

1. obtain full senior management commitment,
2. establish an organisational infrastructure that supports KPAs,
3. identify KPAs,
4. identify common and interrelated processes in each KPA,
5. develop an integrated capability model (I-CM) that encompasses all KPAs,
6. develop procedures and work instructions for each KPA,
7. establish an engineering measurement charging system (EMCS),
8. define a procedure for project tailoring of the established standard process and
9. define an assessment process [1].
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Chart 4.1 Establishing the Vision at NGC [Source: Reprinted with the permission
of Northrop Grumman Corporation. From Freeman, D.G., Hinkey, M.E.,
Martak, J.W. ‘Integrated Engineering Process Covering All Engineering
Disciplines’. Presented at SEI Conference; Pittsburgh, PA, 2002].
Note: See Appendix section for full page image
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The organisational infrastructure can only be established by leaders in senior
management. This is why it is so important to have their total commitment at the
start of such a project. The NGC organisation consisted of the engineering process
group, the users group, a process CCB and pilot projects that reported to the
Director of Engineering and Manufacturing.

The engineering process group at NGC–ESSS for this project was staffed full-
time from each of the engineering departments or disciplines. It became the driving
force behind the process improvement initiative. As shown in Chart 4.3, it devel-
oped the new processes, developed and inspired the training operations and courses,
transitioned projects through to the new processes, maintained the organisation’s
process assets, and maintained the metrics, databases and training database.

The CCB plays the important role of establishing the formal release process for
the review, approval and updating of the standard process for the organisation.
Keep in mind that an appropriate capability model will not be available for each
organisation that takes on this type of operation. Therefore, it is incumbent upon the
CCB and the user groups to accept an existing model. Many choose the CMM 1.1
model to begin with and integrate the other models into its operation as an I-CM, as
shown in Chart 4.4.

The steps for establishing standard procedures and standard work instructions
are established for each KPA. Each KPA is defined by three major products: the
I-CM (Chart 4.4), which defines the process requirements; the standard procedures
and the work instructions used by the developers [1].
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Chart 4.2 Common and Interrelated Processes [Source: Reprinted with the
permission of Northrop Grumman Corporation. From Freeman, D.G.,
Hinkey, M.E., Martak, J.W. ‘Integrated Engineering Process Covering
All Engineering Disciplines’. Presented at SEI Conference; Pittsburgh,
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Establishing the EMCS is an important element in the overall process
improvement strategy according to the NGC–ESSS report. This views the EMCS as
a record system of all the project labour charges on a daily basis. They record their
labour charges using a standard predefined set of activities. This allows the
developers to access the specific procedures or work instructions for each standard
activity, therefore enforcing the use of the integrated engineering process. The
NGC project personnel claim that without this EMCS it would have been impos-
sible to compare measurement data between projects. The NGC EMCS captures the
following measurement data:

1. activity in the standard ‘activity list’ that is performed,
2. lifecycle phase in which the standard activity is performed and
3. product being addressed [1].

NGC–ESSS and the trio of authors say that it is important to know how much
effort is expended on the requirements, independent of when they are done in the
development of the lifecycle. The present author agrees. The developer must also
know or identify the type of effort as either:

1. original work effort,
2. work product inspection effort or
3. rework effort.

This identification allows the cost of work products and the effort to reduce the
cost incurred to be determined.

Any EMCS should include the following standard activities as operational:

1. intergroup coordination,
2. project planning,
3. project management,
4. requirements management,
5. sub-contract management,
6. quality assurance,
7. project training,
8. process management,
9. quantitative management,

10. facilities and tools,
11. configuration management,
12. contract data management,
13. work product inspections,
14. product development,
15. product analysis,
16. product design,
17. product code and unit test,
18. all product testing,
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19. product systems integration and test and
20. maintenance and operations [1].

Each of the key processes listed above are included in levels 2 and 3 of CMM 1.1.
Next, the CCB should establish the procedure for tailoring the project to the

standard process. This process should become part of the command media, easily
available to the process developers and requiring project managers to use the tai-
lored version of the standard integrated process. Tailoring is not only recommended
but required if one is to accomplish the development of each product in the life-
cycle. By establishing the process the CCB enables each of the integrated devel-
opment teams to identify the processes they will need in developing their individual
product. They are then able to disregard processes that they do not need, allowing
the team to function in the most effective manner.

Most organisations are structured in a stovepipe manner; this was also true of
NGC–ESSS. This makes it incumbent upon the senior management to establish a
comprehensive programme plan as an integrated engineering process that accom-
modates common interrelated and discipline-unique processes as discipline-oriented
plans are replaced by activity-oriented plans. The comprehensive programme plan
no longer has to exist as a physical document. It can now be accessed via the
project’s website and its contents accessed using hyperlinks and references back to
the command media.
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Chart 4.3 Engineering Process Organisation [Source: Reprinted with the
permission of Northrop Grumman Corporation. From Freeman, D.G.,
Hinkey, M.E., Martak, J.W. ‘Integrated Engineering Process Covering
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PA, 2002]. Note: See Appendix section for full page image
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4.1 Learning to manage change as a way of life

Learning to manage change is not something that members of an organisation
automatically do or accommodate easily. We have to be taught how the change
process works and how it will work in a particular company. This requires a
management plan to establish training, budget for it and set aside time for
employees and management to participate and learn. Management has to take a
lead, and senior management must serve as key enforcer and information resource
for others. This is where ‘walking the talk’ plays an important role. If senior
management doesn’t do as it says others should do, the event and its intended
effects will not take place or be enforced by others.

Management becomes the driver for the success or failure of change. As the
NGC–ESSS authors and operations discovered, without support from senior man-
agement there would be no change. And without that change there would be no
I-CM and the implementation that would follow 1. Again, it must be emphasised
that capability is the key to a successful company or organisation. If the capability
is a hodgepodge of skills that are not focused on the real needs of the organisation,
the success is questionable and will probably be a failure. Many organisations go
through the process of identifying the core processes and KPAs, but few follow
through with implementation and accessibility from management and personnel to
know where they fit into the grand scheme of things. Boeing has been one of the
companies that has successfully identified the capabilities of its personnel and has
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Chart 4.4 Developing the I-CM [Source: Reprinted with the permission of
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made its skills inventory available to all of them. That inventory is there for sta-
keholder or employee evaluation and identification of the areas of development
required to become fully proficient in their job or role.

Change such as this is a monumental task and requires the full support of senior
management. Without that support and influence the actual activity of identification
of the core processes cannot be done. Next, the full body of knowledge that is
required to support that core process must be completed. Again this requires the
support of all involved – not just the senior management, but all employees who play
a role in the production of that core item and the skills required to process it. This is
where skills, abilities, knowledge, tools, processes, experience and so on are required
and must be highlighted both for the good of the employee, by the employee and by
the supervisor to assure that all is accounted for in developing that role.

Case Study: A process gone bad

Fertile Fields Corporation provides two major products to its buyers in four
major retail outlets. Lately Fertile Fields has found that its customers have
been returning more of their products for rework than they had in the past.
Nearly 20% of the shipped product was being returned. The Vice President for
Quality and Productivity visited Motorola while on a conference visit; he was
impressed by their emphasis on their application of the ‘Six Sigma’ process
and their ability to control defects in their products using this approach. Upon
his return to Fertile Fields he made a presentation to the President on the
concept and proposed that the system be applied to the products they produced.

Fertile Fields’ plan entailed the establishment of a ‘Black Belt’ certifi-
cation system to train and assign Six Sigma experts to the various production
teams to implement the concept for product improvement. They would do
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Chart 4.5 The Integrated Engineering Process [Source: Reprinted with the
permission of Northrop Grumman Corporation. From Freeman, D.G.,
Hinkey, M.E., Martak, J.W. ‘Integrated Engineering Process Covering
All Engineering Disciplines’. Presented at SEI Conference; Pittsburgh,
PA, 2002]. Note: See Appendix section for full page image
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this while operating within their usual quality assurance processes. A contract
was let to Motorola to do the training and certification; members of the
quality team who could be Black Belt candidates were identified. The trained
and certified team members were then sent out to implement the overall steps
into the quality process. The certified team members were instructed by the
Vice President to look for faults and problems in the production process and
work with the team to eradicate the errors that they found. Each Black Belt
was assigned to a different production team.

The results were varied. Some production teams improved their quality
levels and reduced errors. However, despite other teams also improving their
quality levels and reducing the error rates, their products continued to be
returned with definitive errors. As a result the Vice President simply dis-
charged the Black Belts on those teams and constituted new ones. Never-
theless, the results continued to be bad.

Questions about this case:

1. What do you think is happening that makes a programme result in erratic
production, when the very purpose of the process is to reduce erratic error?

2. Do you feel that the Black Belts were trained correctly? If not, what went
wrong? Who should have done something about this problem?

3. Is there a problem with the Six Sigma process or is there a problem with
the quality process established by Fertile Fields?

4. Following this, what would you do to improve the error rate?
5. What kind of problem did the Vice President create by removing the first

group of Black Belts from the production process? Was his action
appropriate? What should the Vice President have done, in your opinion?

6. Why do you think the production error rates continued to be bad?

This is change at its greatest position of importance. This is organisational
change in the manner that it was intended to be established for the good of the
company and the good of the stakeholder, employee and worker. This process is
often forgotten or, more often, never attempted.

4.2 Developing an acceptance for change with adaptation
and consideration

Change is accepted through training and education. It is a function that aids the
attitude and ability that must be developed through mentoring, coaching and con-
tinuing education as a result of leadership involvement. Part of the education and
training provided by the company must be to develop a positive attitude towards
and about change and the process benefits that change brings to the organisation.
The stakeholder must understand how it is done in the organisation in question. The
leader can develop some of this through the coaching and mentoring process and
especially by ‘walking the talk’. If the leader does other than what they are saying,
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their stakeholders and followers will not believe or understand the message pre-
sented and will do other than what is desired.

Leadership plays a role in accepting change. The most effective leaders are
capable of reframing the thinking of those they guide, coach, mentor and direct, so
enabling them to see that significant changes are not only imperative, but inevi-
table. They can make stakeholders see the occasion as a chance to execute the
leader’s decisions and directives in a manner that has the greatest probability of
success. This is again where the leader’s example comes to the forefront and serves
to develop acceptance by the worker and employee.

Executives and leaders who successfully implement change display the same
basic behaviours, no matter where they are in the work environment. They often
display basic emotions and a behavioural approach that fall into the standard patterns
forming a structure of understanding and ability that describes the desired change
process [2]. This is often the degree to which one demonstrates resilience or the
capacity to absorb high levels of change while showing minimal dysfunctional
behaviour. This can be seen by others as providing an implementation guideline that
can be used by others during the change event. Much research has shown that there is
a striking similarity in how people across the globe address transitions or change [2].

According to Conner [2], there is a set of eight patterns or principles used
effectively by those who are responsible for influencing and carrying out key
change events. These involve:

1. the nature of the change,
2. the process of change,
3. the roles played during the event,
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4. resistance to the change,
5. commitment to the change,
6. how the change affects the culture,
7. synergism and
8. the nature of resilience of those involved (Chart 4.8).

Understanding how to use these patterns is essential if you are to successfully
manage any transition or change event. It is not the events of change that confuse us
as much as the unanticipated implications that these events bring to our lives. The
crisis in life is the point where it becomes apparent that what we had planned to do
is no longer feasible and our expectations have become disrupted or unattainable.
This disruption becomes an ambiguity and the situation we find ourselves in seems
to be out of hand [2].

The nature of the change concerns the momentum or complexity at which the
change is presenting itself or the change is being implemented. With too much
momentum or complexity, the receiver will become overwhelmed, causing dys-
functional responses. In a dysfunctional environment, each anticipated solution or
attempt at a solution brings more complexity and dysfunction. These will require
more creative approaches and a reduction in the erroneous behaviour. Just exam-
ining the simple fact of doing business in the environments where we try to deliver
goods and services today provides the need for innovations in the information
systems, organisational structures and production methods. These are causing
challenges for change and the effective management of events. The shelf life of the
existing solutions and operations are becoming much shorter, requiring new
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problem-solving techniques and approaches to daily conditions from the leader. In
Future Shock, Toffler warns that our effectiveness will be reduced if we don’t learn
how to manage and/or prevent the overwhelming events of momentum and com-
plexity [12]. These are the change items that we face when we look at the hardware
and software that we use to solve simple problems. Now, in our world of constant
change, we are faced with technology that is changing at a rate of almost every six
months. At one time it was a period of 18 months. iPhones, iPads and iPods are
changing our world at an alarming rate. We have to accept the change, understand
it, deal with it and put it to use in the best way possible, without allowing it to cause
a disruption or other troublesome dysfunctional condition in our lives. But to ignore
what is happening is not the answer. Understanding and applying resolve is the only
real solution. This is what Conner calls resilience [2].

So, while Conner accepts that the nature of change is an important factor,
resilience is the primary pattern that can be accepted. The other seven factors he calls
issues or support patterns. Interestingly many of the other seven are not really sup-
porting so much as they are affecting the positive or negative side of resilience. The
support patterns, as defined, represent groupings of knowledge, behaviours, feelings
and attitudes crucial to the outcomes of organisational change [2] (Chart 4.8).

These seven issues or support patterns make the stakeholder feel unstable or ill at
ease in the face of change. It is the individual resilience that overcomes the issues and
puts a calm face on the situation or event while it is taking place. Without resilience,
the affected individual will become resistant to change and dysfunctional and will
often bring up other defence mechanisms to resist what is being suggested or done.

Conner states that the consequences of mismanaging change in one part of the
world can directly affect many others around the globe. In a sense, quantum theory

The Culture Resilience

The Commitment
to Change

Synergy
The Resistance

to Change

The Role
of Change

The Process
of Change

The Nature
of Change

Chart 4.8 D.R. Conner Says That The Elements of Change are Best Met With
Resilience [Source: From Conner, D.R. Managing at the Speed of
Change. New York: Villard Books; 1994]. Note: See Appendix section
for full page image

Maintaining product vigilance and the need for change 111



is here at its finest. Things will increase exponentially. Therefore, there must be
some linking principles that either fortify or debilitate one’s resilience to the effects
of change.

With Conner’s first element, the nature of change, we have to rely on the
developed capability of the individual [2]. Again that similar component so often
mentioned in chapters earlier comes to us: our skills or abilities, and our willingness
to use them are always in play. These challenges provide us, in the form of
momentum and complexity, with the opportunity to focus on whether this is a
positive or negative event and whether this will have a disruptive affect on our
wellbeing. The training one receives through mentoring, coaching and education
plays a big part in understanding the event. If there is little understanding of what is
being done, this will have a disruptive affect on the participant and will incite another
pattern (to be discussed later). However, it is through the mentoring, education and
coaching that we in the organisation provide which reduces the perceived disruption,
changes the perceived expectation and reduces the feeling of loss of control that
makes us become dysfunctional. Good mentoring, education and coaching pro-
grammes about the changes and what to expect provides an assimilation effect
toward positive behaviour where stress and energy are diminished in a positive way.

Research has shown that companies that fail in their introduction to
change have focused explicitly on hardware and software issues and not
the mentoring, education and coaching. Successful organisations focus on
the implications through mentoring of the new systems more than they do
on the technology itself. So effectively we have to be aware of three forms
in the nature of change. These are micro changes that affect you and those
around you. They are considered to be organisational changes which occur
at work and any other operation that affects your life. Macro changes
affect you as part of the larger constituency. When change refers to ‘I’ it is
micro, when it is ‘we’ it is organisational, and when it is ‘everyone’ it is
macro, therefore the micro requires immediate priority and attention. [2]

At the same time, the intended goals of a company will not be accomplished or
achieved if there are no micro implications for those involved. This puts the mantle
of responsibility back on the leaders and senior management to realise they must
establish a real scenario for the employee in which they will see the importance of
the change and how it will affect them and their involvement with the product and
the company [2].

Five key principles must be understood by those implementing change if they
are to maximise the resilience factors of those working in the organisation. Number
one is that we all seek control. If we lose it, disruption will cause fear and the
avoidance characteristics we often see. Number two is that we all want some direct
control over the situation. Number three is that we are able to assimilate the change
at a speed commensurate with the events taking place. Number four is that we
understand the micro implications and the macro effect. Number five is that we
assimilate the demands within our absorption limits [2] – meaning that they can only
be absorbed if we really understand what is happening and how it will affect us.
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The process of change is Conner’s second element. It has three phases,
according to Kurt Lewin [3]: the present state, the transition state and the desired
state. The present state is the current status quo. The transition state is when we begin
to leave the present state. The pain of this condition is so great that we wish to move
on to the desired state. When the cost of the existing state is so high it may
become unacceptable, pushing us to want a new and better state. Eagerness to reduce
the stress of the new transition state makes us more receptive to the new desired state
even knowing how difficult, disruptive, time consuming and costly it may be.

Although it would be ideal for an organisation to see an opportunity to change
and to take the steps to do so, it is a rare group that takes this process on without a
lot of prodding. Organisations usually seek change and move into the realm of
operational improvement due to two important business items: the high price
of unresolved problems and the high cost of missed opportunities that we see in
others’ successes. Awareness of the IPT approach and CMMs and the use of pro-
cess integrity might be seen as results of these losses and missed opportunities.
These opportunities and the resulting changes needed must be stated in order to
move into the new and successful business models. This was what encouraged both
NGC and Boeing to move in the directions they did.

Boeing started early, probably more quickly than many other companies due to
the forward thinking of their CEO at the time, Frank Strontz [4]. By 1986 they were
up and running and organised out of the old stovepipe format into the new product
and IPTs as a result of his leadership and support. In its guidebook Total Quality
Improvement: A Resource Guide to Management Involvement, Boeing emphasised
the importance of continuous improvement [5]. The essence of the plan is:

To provide leadership in the continuous improvement process, managers
must foster a climate of mutual trust and respect . . . . True quality
improvement includes all employees working together in teams to search
out the causes of various inefficiencies. This should be done on a daily
basis so that quality improvement becomes an integral part of the way
employees do their work. And it begins with the active involvement of
every manager. [4]

While Boeing was not feeling any pain in terms of unresolved problems,
Strontz felt it was missing out on lost opportunities. He proposed that his corporate
team move into this new field of endeavour. It was not long after this that many
other aircraft industries and those subcontractors serving the industry made the
same drive to establish IPTs [4]. A major objective of the others, along with their
drive for improved efficiency and operations, was to be compatible with Boeing. At
this time the US Air Force was looking to improve its software processes. The
Software Engineering Institute (SEI) was born at Carnegie Mellon University, with
Watts Humphrey at its helm [6].

Everything we are talking about here, such as missed opportunities, is a matter
of perception. Change will not occur unless there is a perception of need on behalf
of those involved. It is incumbent upon the managers, leaders and senior manage-
ment to understand where the employees at all levels are at the present time and are
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coming from in their current perceptions. The biggest failures will result when one
approaches an understanding superficially and does something else other than what
was agreed to by all the parties, encouraging the employee to recognise the false-
hood of the situation and rebel. Successful leaders enhance their resilience with
understandable processes that have phases that can be understood and anticipated.
It is said that managing to the level of pain and the messages provided by the
receivers is the first step in committing to change.

Conner’s third component is the roles played during change. These are spon-
sors, agents, targets and advocates. The sponsors are those individuals who have the
authority to sanction the activity. In the corporate community they would be the
senior management. Agents are those individuals who are responsible for making
the change or changes. The target is those individuals who must actually make the
changes. Finally, the advocates are those who want to see the changes made but
who lack the power actually to make it happen [2]. As in all real life situations, one
must be careful how messages are passed between players. For example, it would
be inappropriate for an agent to tell a target what to do. Sponsors cannot pass on
their sanctioning power to people who do not have the status required by the tar-
gets. Therefore the executing staff (a process group) for the actual process cannot
pressure line managers into doing their bidding without a top-down sponsor
informing the managerial staff what it expects. This also allows senior staff to see
what is being proposed and encouraged by the agents.

Case Study: The roles of change – Boeing vs. Boeing

Useem states: ‘To less impassioned observers, it would appear that Boeing
could use less ‘‘density’’ and more sense, after all, the days when technical
marvels automatically produced marvelous profits are long gone; airline
deregulation, the maturing of jet technology and – on the military side – the
lack of a Soviet sized threat all mean that ‘‘higher, faster, further’’ has given
way to ‘‘cheaper, cheaper, cheaper’’ as aviation’s mantra’ [14]. Some have
even ventured to predict that with the acquisition of McDonnell Douglas
(MD), many Boeing engineering and management types are feel that it was
MD that actually acquired Boeing using Boeing’s money. Some have called
it a reverse takeover.

Peter Rhodes is a chief engineer at a Boeing subcontractor, Aviation Plus
Inc. (both are fictitious and hypothetical for this case study). An important
factor that has kept Peter working for this company has been the strong
alliance of management with the engineering organisation. As the contract
user, Boeing has always been an engineering-driven company, which has
been to the liking of most manufacturing and engineering aficionados. The
question that permeated the organisation in the past was ‘What could we
build to improve aviation?’ With that the company and its subcontractors
would set out to ‘answer the mail’ and provide customers with workable and
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desirable solutions. Peter is now in a dilemma. When his company presents
ideas and solutions to management, before the customer is ever able to view
the idea management is making adjustments according to a new type of
category and question: ‘Does it make sense to build this?’ The question is
usually couched in dollars and cents, and ‘faster, better, cheaper’ seem to be
the battle cry. Cost-cutting has leapt over the importance of valued engi-
neering. Peter now his engineering staff reluctant to take risks, to make
valued suggestions or to provide anything other than what is asked for by
management [14].

Questions about this case:

1. What is happening to the culture of this company? Does management see
a need to support this infrastructure as the roles change?

2. What would you imagine is happening to the other support organisations?
3. Build a hypothetical scenario of the different departments in this case study.

Establish the operating criteria for each department and explain how they
would deal with the engineering and manufacturing departments.

Conner suggests that the ‘sponsors always endorse the change project with the
targets before you have the agents implement the change. And to the agents he
suggests that they never take on a project where they are instructed to give orders to
someone who does not report to them’. He further suggests that ‘the advocates spend
time with the sponsors, engaging in remedy selling and pain management’ [2].

Sponsorship is more than a commitment; it is a dedication to the ability and
willingness to apply the pressure and rewards that provide the desired results. If the
sponsor believes that the change is a business imperative, they will be highly
committed. If they understand how the change will affect the organisation in the
short- and long-term basis, they are likely to sustain the commitment. The following
five principles can enhance resilience:

1. understand and recognise the key roles in the change project,
2. be familiar with the effective operation of role configurations,
3. understand the general requirements of strong sponsorship,
4. recognise that change must be clearly sanctioned by all sponsor positions and
5. see that the rhetoric of change is consistent with meaningful consequences [2].

Resistance to change, Conner’s fourth element, is a natural phenomenon.
Momentum and complexity are compelling forces, as stated earlier. It is only nat-
ural that when confronted with the momentum of change, people cling to certainty
and will oppose any interruption to what they consider to be working right now. It
is now that we hear statements like, ‘If it isn’t broke don’t fix it’ and other clichés
that ring true to the ear of the resister. It is a fact that when you attempt to establish
a change, you lack the luxury of a single fixed reality. There will be many shifting
images, interpretations and perspectives [2]. We can never forget that someone’s
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perception is their reality. Having the ability to change therefore means knowing
how to use the necessary skills and being willing to apply those skills as necessary.
Remember that open resistance is healthy; an organisation cannot afford the luxury
of covert resistance. Covert resistance is fostered by low trust, false statements and
inadequate preparation for the event. Elisabeth Kubler-Ross said it best in On
Death and Dying [7]: emotional highs and lows will result when people are forced
to see the new situation following the loss of someone or something they love [7]
(Chart 4.9). The status quo is one of those things.

At the very beginning of the project, employees must be told exactly what the
true costs of it will be and why change is taking place. There will be surprises, but
let the employees know that you are as surprised as they are. Senior management
must evoke a sense of security by showing that they are also surprised by the
discovery of events and in full support of what is being done. Being unprepared for
surprises costs many individuals a lot of their precious time. So, anticipating them
and working them into the process allows for a much more complete application, as
well the understanding of the employees.

The fifth component is the commitment to change. This outcome requires an
investment of time, money and energy. It requires participants to be consistent to
the goal, even under stress. The process group has to resist ideas that promise short-
term benefits that are inconsistent with the goals of the project. They must remain
determined and focused on their goals, applying creativity, ingenuity and resour-
cefulness in resolving problems and roadblocks [2]. Perception remains the most
important commodity to commitment; the sponsor (senior management) must
understand that they have to expend energy, time and resources to the effort. In this
way the sponsor is using their organisational power to legitimise the change and
ensure that it takes place. If the sponsor says they support it and then walk away
from it, the project is doomed to fail. During the installation and adoption stages of
the project the sponsor and agent must be aware of the logistic, economic and
political problems that they can or cannot solve. Without resolution, the project
cannot move on and will require the full involvement of the sponsor. Once the
problems have been resolved, the institutionalisation stages begin and the processes
for internalisation by the worker. This is done through the continued training and
education of the workers and their supervisors over a period of time sufficient to
resolve any resistance or concerns [2].
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The sixth component is the culture of the organisation. This is the unique set of
formal and informal ground rules for how we think and behave, and what we
assume to be true about the company. In today’s world of work, it is not uncommon
for an influential person to work with an executive team that deals with expanding
global competition, increasing customer demands, reduced financial resources,
outmoded technology and customer service concerns. The major function of the
culture is usually self-preservation. Its perpetuation protects the language, ideas,
customs and manners of dress and behaviour unique to the society [2].

The corporate culture is a result of all the subcultures that have developed in
the organisation in response to the unique challenges faced by different groups.
Conner states that his ‘research has shown the organisational culture to be the
interrelationships of shared beliefs, behaviours and assumptions acquired over time
by the members of the company’ [2]. The following practices are said to be the true
part of organisational life:

1. oral and written communications,
2. line and staff relationships, organisational structure,
3. how formal and informal power is cited and defined,
4. how time and quality are controlled and measured,
5. how formal policies and procedures are cited,
6. how reward systems and compensation are planned,
7. how the company’s heroes, legends, myths, rituals and symbols are established

and
8. how the physical facilities and their design are used [2].

It is therefore important that the change project is effectively aligned with the
company’s existing culture. It should be designed with a carefully constructed
plan and beliefs, behaviours and assumptions that are consistent with the existing
culture. The steps to developing a plan require that:

1. senior management and leaders define the specific characteristics of the
desired culture,

2. all management and the leaders conduct a culture audit to identify any gaps
between the existing culture and the desired one,

3. a detailed action plan is developed by the stakeholders to deal with the gaps
and everyone is informed,

4. all management and the leaders then engage in a structured implementation of
the plans encouraging the employees to participate and

5. everyone manages the organisational plan change in the culture and all the
workers are informed [2].

The organisation’s cultural traits must be consistent with what is necessary to
drive the new changes and direction. Without this consideration, the change project
will fail. Conner states that whenever a discrepancy exists between the current
culture and the objectives of the change, the current culture always wins.

Conner’s last element is the synergy pattern. Synergy is the company’s influ-
ence on the other six patterns and the importance placed by the leaders on the final
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and successful outcome of the change project. It is the ‘ties that bind’ and either
make them work together or at odds with one another (guaranteeing failure) [2].
There are two very important components to synergy: willingness and ability.
These were mentioned earlier. Willingness comes only with the investment of hard
work and perseverance that resolves healthy and productive conflict among the
people with differing perspectives. Ability is the developed skills that are required
to make the project work. It is often the teamwork required to develop the shared
objectives, insights and ideas of the change project that forms the basis of will-
ingness and ability. To be successful team members must demonstrate the skills
required to be successful, using empowerment and participative capabilities fol-
lowing through to accomplish the requirements of the project [2].

As discussed earlier, resilience is the ability to absorb high levels of change
while displaying the minimal dysfunctional behaviour regarding the change.
Unconscious, incompetent people are unable to make the necessary adjustments to
their lives when confronted with major change without displaying dysfunctional
behaviour. According to Conner, ‘most of the managers that he has encountered are
unconsciously incompetent, he states that because they do not know how to guide
their employees through the change process’ [2]. This increases the importance of
having an effective training and education component in the organisation that can
deal with these unknowns, dig them out and present the discovered requirements in
a clear and concise manner that develops the knowledge base. This is known as ‘not
knowing what you don’t know’. The changes required to know the process alone
are monumental. They require well-educated and knowledgeable personnel in the
roles of sponsor, agent and advocate. Just one or a few knowledgeable persons
cannot successfully establish and maintain a change project without a team effort.
All the players must be knowledgeable [2].

Learning the human dynamics of change allows players to anticipate and
prepare for the actions and activities that will take place. Most important are that
everyone is aware of why this change is necessary and has a relatively good idea of
what they can expect during the activity and after it has been completed. Antici-
pation depends on the ability to see how and when people will react, how they
might express their resistance, how much commitment must be emphasised and
attained, and how the organisation might influence the final outcome of the project.
What we find is that resilient people react to change with the same fear and
apprehension as everyone else; they just maintain their productivity and quality
standards as well as their emotional stability while achieving their objectives.

Part of the human equation we have to deal with is that there are people who
react differently to the environments and work situation that they encounter. These are
Type ‘D’ personalities (Danger-Oriented) and Type ‘O’ personalities (Opportunity-
Oriented). The Type ‘D’ personality views the crisis of change as a threat and feels
victimised by it. Their tolerance for ambiguity is not well-developed and they view
the change as an unnatural, unnecessary and unpleasant condition confronting them.
‘They will use the tools of self defense such as denial, distortion and delusion to
respond in a reactive non-proactive fashion’, says Conner [2]. The Type ‘O’ person-
ality has a strong vision, which serves as a template for the ambiguities. They will
strive to stay on their plotted course and to maximise their personal resources for the
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common good [2]. They rebound well from the shock of change and will look for a
way to adopt, adapt and move with the flow of change in such a way as to find
meaningful approaches to what has been brought before them. They view change as a
natural part of the human experience.

The key factor that the leader and an education and training organisation must
build into the programmes that support the change project is the ability of the
individual to understand and display a sense of security and self-assurance from the
activities. The project must display a clear vision of what the organisation wants to
achieve and why. The ‘participants must develop a flexibility when responding to
uncertainty with the ability to question in a positive way, searching for answers’
[2]. The project must have a developed structured approach that manages the
ambiguity, and most must understand it. Last but not least there must be an ability
to engage the change rather than defend against it.

Managing the change is as important as the change itself. It is therefore sug-
gested that the opportunity must be coordinated in the same way that engineers
approach any condition: by identifying what the baseline is for resilience and
resistance. Knowing this is not easy, but when we do have some idea, it allows us to
identify which of the seven patterns will be the most useful in developing the
desired outcome. These support systems should be established, and those which
will be the biggest problems must be strongly identified, with plans to reduce them
in the best manner possible. Having the processes and a true understanding of how
to improve the productivity and meaningfulness of operations are so important that
one must launch their improvement project as quickly as possible to fit the ELITE
Leadership Model. Without the necessary approach to process improvement, a
company will be doomed to inevitable failure in the long run. A new competitor
will arrive in the near future and put you out of business while they use the new
process and process improvement approaches.

4.3 Creating an entrepreneurial environment

If all employees felt they owned a piece of the company, especially the pieces that
guide their processes, production and operations, they would do everything in their
power to improve their productive steps. They would do more than work hard to
remove the wasted time and effort in their actions and reduce the unnecessary
procedures that they follow. This is why the entrepreneurial spirit is so important to
a company.

Before leaving my role at Lockheed Martin Aeronautics Company, there was
a great deal of discussion at various levels about what the new graduates lacked
when they showed up at the door of the company to begin their new career. They
had all of the pre-requisites, such as the mathematic background required to be a
good engineer; their science abilities were also greatly appreciated and well-
developed. But the biggest missing pieces were their understanding of leadership
skills in an operational sense and a spirit of entrepreneurial applications towards
new and undefined issues. In short, they lacked the ability to be innovative. Our
challenge at the company was to build those capabilities and then drive them to
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the limits that we, as leaders and managers, desired. In most cases the leadership
and management failed to understand what they needed to do, and often they felt
it was not their responsibility to push that button. Training and education of
leadership and management often fell short of solving the problem. This leader-
ship misunderstanding required the issue to be brought to the very top of
executive management. This is when the executive management insisted on a
solution. Once this management level is on board, however, lower level man-
agement will take on responsibility to seek a solution as already described. It is
interesting to talk with other management personnel in other companies such as
IBM, NGC and Boeing. They also talk about the lack of these leadership and
entrepreneurial capabilities in new graduates. All of the companies seemed to
agree that they had to take on the responsibility to develop their new and
incoming personnel.

Part of the entrepreneurial spirit is the ability to make employees feel that they
are responsible for the success of the company – that they are major stakeholders,
owners and developers in the process of things and can change and develop
whatever is necessary to make the product better. This sense of ownership makes
the company that much stronger and the employee that much more involved.
Howkins [8] states that entrepreneurs in the creative industries need a specific set of
traits, including the ability to prioritise ideas over data and to be endlessly in a
learning mode. Developing this personal responsibility for leadership and innova-
tion is desired in all companies.

In the course of events at any company, there is a desire to have the employee
look out for the good of the organisation as though he or she owned it themselves.
This form of responsibility is often built into the culture and presented as part of the
company’s history. With integral responsibility, developed leadership qualities and
the ability to innovate within the desired conditions, an organisation has the best of
all worlds. Acceptance of a CCB and the knowledge that they can bring requests to
its attention, allows workers to present necessary changes to the processes and
tasks at hand without fear of reprisal or ridicule. This makes for a good working
environment.

4.4 Company history and the need for change

We have to know where we have been and where we have come from to understand
why we do things the way we do, and often to understand why we are in this
specific business at all. A lack of understanding about a company’s history can only
cause misunderstandings to escalate between old and new employees, as well as
young and older workers. The importance of cultural awareness, leadership
development for all employees and the understanding that change is an accepted
condition are all part of an effective education and training programme, the leader’s
responsibility to mentor, coach and teach, and an environment that encourages
change for the better as opposed to rebellion and rejection by the employee.
Everyone must feel that a development process is taking place that encourages
change or the ability to question existing criteria and processes.
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Leadership is not just the ability to step up to the task and lead a group or
organisation in the appropriate direction. It is the ability and resilience to deal with
the elements of change that stem from an understanding of the operational pro-
cesses and an understanding of the history of the organisation so that all motions
made to integrate the appropriate processes will be embraced by those who live in
the past, present and future.

There are all kinds of theories about leadership, including situational, func-
tional, transformational and behavioural. However, the most applicable I have been
able to find is the ELITE Leadership Model. This deals with the four parts of the
present and future leader. These are (Chart 4.10):

1. A thorough understanding of the self. Do they have personal awareness, self-
management, social awareness and the ability to manage relationships in an
organisation.

2. People skills. Do they have the ability to develop effective teams, an under-
standing of how to develop people and motivate them, and the courage to deal
with difficult people.

3. Understanding and ability to deal with the organisation. Do they have a handle
on the company’s vision, strategy and mission when working with the people
that make up the organisation? An enterprising perspective that also under-
stands the importance of change and the leadership required to manage that
concept? And finally, are they aligned to the needs and requirements of the
organisation based on its past, present and future?

4. Operational leadership perspectives. Does the individual understand the pro-
cess imperatives involved in operational leadership? Do they have a grasp of
the requirements of project management and systems engineering? What is
their business acumen and are they applying wise judgment in the operations of
the organisation?

Self Leadership

•  Self Awareness
•  Social Awareness
•  Relationships
•  Self Management

Operational Leadership

•  Process Management
•  Business Acumen
•  Project & Systems
•  Business Judgment

People Leadership

•  Developing People
•  Effective Teams
•  Functional Courage
•  Motivating Others

Organisational Leadership

•  Vision, Strategy, Mission
•  Enterprise Perspective
•  Change Leadership
•  Organisational Alignment

Chart 4.10 The ELITE Leadership Model [Source: Reprinted with permission of
the University of Tulsa, ELITE Program [15]]. Note: See Appendix
section for full page image

Maintaining product vigilance and the need for change 121



These four factors are probably the most important things one can learn in the
process of understanding the true meaning of leadership [9].

With group dynamics a key factor in all of these components, one cannot
overlook the effects of emotion on the leader and the participants as a process of
social influence. It has been found that the more positive the leader the more
positive is the performance of the group. It is therefore imperative in the course of
events that the leader really understands the elements of process and their man-
agement. Employees will understand and follow positive and capable applications
by a leader who knows what they are talking about.

Inherent in the elements of group dynamics is the question of style. It is quite
obvious that a leader’s behaviour will reflect a particular style that derives from their
philosophy, personality and experience. Different situations also require a variety of
styles. An emergency might require an autocratic approach to be effective. On the
other hand, for a team that is highly motivated and well-aligned, a democratic or
laissez-faire approach might be more fitting. The most damaging styles are those of a
narcissistic or toxic leader as these abuse the leader–follower relationship. This nega-
tively affects the performance of the organisation and the individuals involved [10].

This is where influence can work in favour of the leader. At one time we
believed that a leader of a group had power and influence over that group. However,
over time we have discovered that when one uses this form of power in a narcissistic
or toxic manner, it generates the emergence of informal leaders who influence the
group in other ways, such as subliminal resistance to the actions desired by the
designated leader and organisation. The informal leader is not a friend to the group,
but a reluctant leader who supplants the requests of the designated leader in a sub-
versive manner. This is where the leader who knows the processes and capabilities
can develop a following from each member of the group. Is this an emergency or a
need for democratic styles of leadership? It cannot be forgotten that it is the leader
who influences (this is the magic word – influences) a group of people towards a
specific result [10]. The individual who is appointed has the right to command, but
they must possess the adequate attributes and capability to match the authority with
sufficient competence, recognise the ability of others and give them credit. This is
reality, or the leader will be reduced to a simple figurehead by those who recognise
the folly in their command or false leadership. Leadership is the ability to have others
willingly follow. It is paramount, not just paramount for the individual, but also for
the company to understand this phenomenon. Knowing who it is appropriate to
assign to leadership roles is not just based on desire or wishful thinking. This activity
must be carefully reviewed by the top management and implemented in such a way
that the stakeholders understand who is in charge, how well they understand the
requirements and how well the leader understands all the facts.

4.5 Lean management as a means for change and improvement

Lockheed Martin’s fabled F-22 programme was an attempt to improve its pro-
duction and operations by implementing the lean principles that it was promoting in
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its membership programme at the Massachusetts Institute of Technology (MIT).
The idea was to use lean principles and approaches to produce a complex, novel
product (the F-22 Raptor fighter jet) at low volume. This case study was published
in March 2006 [11]. Lockheed Martin made significant investments in lean
implementation, with the expectation of large savings. However, many problems
emerged. The improved processes caused cost escalation, requiring leaders and
managers to look at the process sources. Having taken corrective action and learnt
its lessons, the company developed several insights and guidelines for a more
effective process improvement environment [11].

The first problem arose with the new soft tooling concepts, which resulted in
tolerance stack-ups that slowed the production line. The incredibly tight toler-
ances required on the F-22, and production’s inability to baseline each assembly
led to major problems for the production assembly line. As workers shimmed the
parts that did not fit appropriately the tolerances began to stack up. However, for
the F-22 to maintain its stealth configuration and remain aerodynamic it was
imperative that the outer skin remain smooth and closer to specification. Based on
its IPDT approach the designers were required to ‘design for manufacturing and
assembly’, adequately accounting for the tolerances that Computer Aided Design
would not. The lean implementation process was later credited with having
caused these problems. The process was meant to have developed a rail system to
maintain the tolerances, but it did just the opposite. It caused discrepancies in the
assemblies’ alignment, which resulted in a misalignment of the parts that were
assembled at that station. The soft tooling that was implemented through the use
of lasers failed to produce what the assembly operations required. The equipment
took too long to set and often required two or more workers to do so. It was
replaced with hard tooling, which was able to verify the accuracy, fitness and
location of the problems. Also at the heart of the problem was a policy that had
been written specifically to eliminate hard tooling and master gauges. To resolve
this quickly, leaders came up with ‘facility gauges’, which were enough to solve
the problems. These meant that shims were no longer required and the rail system
became a transport mechanism. Soft tooling was re-evaluated as it became
inadequate for consistent application to interchangeability and replaceability
requirements [11].

The second problem was inadequate work instructions, which led to a lack of
mistake proofing on the programme. The problem was discovered because of the
lack of hard tooling, which meant that the requirements for quality were left to
employees’ experience. They spent most of their time looking at drawings trying to
figure out what to do. It was clear after careful evaluation that unambiguous and
more user-friendly work instruction would have saved a lot of time. The mistake
proofing errors were discovered as a result of workers drilling most of the holes in
the early manufactured aircraft by hand. Drilling through dissimilar materials burnt
out drills and melted or splintered the composites, meaning many of the parts had to
be scrapped. These problems were fixed by applying better training for the workers
and establishing a statistical quality control programme to check the series of holes
drilled [11].
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The third problem was managerial in nature, as it required the leaders to do
some hard thinking and planning. The lean efforts called for the elimination of a
detailed manufacturing plan. Without the ability to look at production according to
a plan, contingencies had no way to account for delays or tooling failures. In
addition, management attempted to reduce the inventory to the number of parts
called for in the bill of materials for each aircraft. No safety stock existed to cover
mistakes, and in the beginning there were many mistakes, as already noted. As
might be expected, part shortages created major problems for the schedule, and
delays drove up the resulting costs [11].

Plans were put into place that expected the avionics hardware to be completed
at least a year before it actually was finished. This meant that the software that was
already completed could not be tested on the actual hardware. This led to a major
configuration problem. According to the programme managers, this was one of the
programme’s major flaws. The problem leads to the lack of a production avionics
lab for the flight line, due to the fact that a bad or non-functioning part had to be
sent back to the supplier. This lead to the pirating of other working aircraft to
further test the newest production unit and the lack of reliable equipment to ship
finished aircraft to the client. The programme managers noted that it was difficult
to continue to be lean in the downstream arena when this was causing a lot of
problems for the flight line and its finished products [13].

The fourth problem was ‘scope creep’. As the lean implementation was being
put into place, new ideas and changes seemed to flourish from the stakeholders.
While many of the suggested changes were helpful, they were not planned for and
added cost to the overall operation. The largest of the unplanned changes was
further lean and ergonomic enhancements. The production line received more
electrical, compressed air and vacuum lines, as well as more raised access stands
and application of the concept of the Six ‘Ss’. The Six ‘Ss’ are sort, straighten,
shine, standardise, safety and sustain, and come from the Japanese manufacturing
processes used in Toyota plants. Although these concepts were important to
improving the production, they increased the cost to the company [11].

The fifth problem encountered was the lack of learning by stakeholders from
the problems faced in early production. So much emphasis placed on the production
of the first 17 Raptors that the leaders and stakeholders failed to learn from their
mistakes on those production articles. Those mistakes that have been mentioned
were grossly overlooked, causing many problems for interchangeability and the
installation of low-observable parts. The early, optimistic estimates of the learning
curve and budgets were grossly overshot; actual performance increased the cost
beyond what had been forecast. The planned savings did not come about [11].

As one looks back at the plans and the failures in the programme it can only be
said that while it was the process that caused many of the problems, a failure to
learn from the issues was the greatest downfall. Processes must be assessed
throughout the function of a project, programme or service. As there issues that
must be dealt with are discovered, they can provide a learning activity that should
be shared with all the affected parties. This was not the case for the F-22. If workers
had applied the process and discovered the errors, the correction should have been
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shared. There also seemed to be a lack of attention to what the stakeholders were
telling their leaders. When the shimming problem started to have difficulties reach
its true solution, the management and leadership should have worked with the
stakeholders to resolve it, not to discourage them.

The ELITE Leadership Model states that process management, project and
systems engineering, business acumen and good business judgment must be the
rule for operational leadership. The leaders and management of the F-22 were not
following these tenets, but then again they may not have known them. They were
following concepts and ideas that had been put forward by MIT researchers and the
industry partners of the Lean Management Institute at that University. These may
not have included the importance of following the key processes as stated at level
two of the CMM. It is more than likely that they had never heard of The ELITE
Leadership Model. The problems described here seem to share a locked in
assumption that nothing was wrong. This proved not to be the case, and problems
probably did not raise their head until the costs went beyond what the leadership
considered acceptable.

It is strongly encouraged that readers obtain a copy of the Lean Implementa-
tion study [11] and read it for ideas that they can use in starting up a new complex
programme, project or service in their own companies.

Questions for the reader

1. What is the effect of change on the company when your stakeholders are not
involved in the actual development of the need?

2. Why is the entrepreneurial spirit so important to a company? How do you feel
about the emphasis of your company on the entrepreneurial spirit?

3. How does the leadership figure in the overall development of the vision,
mission and goals of your company?

4. Looking at the Northrop Grumman Project, where major changes were made
to the Capability Maturity Model and the resulting key processes, what would
you need to do to get some of the same results at your company?

5. How entrenched are the organisational stovepipes in your company?
6. Would you consider it an emergency in your company to make the change

toward capability or is there a need for democratic styles of leadership?
7. Does your company have a Change Control Board? If not, do you know why?

If you do, how does it work, and is it working the way everyone expects?
8. Explain what an Independent Product Development Team is and how it works

in the companies where it is used.
9. Can you explain the concept of ‘resilience’ and why it is so important to the

establishment and control of change in an organisation?
10. What does entrepreneurial spirit have to do with the successful operation of a

company? Do you see this spirit in your company?
11. What are the four functional leadership principles espoused by the ELITE

Leadership Model? How are they applied to the function of an organisation?
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12. What two elements have many companies identified as lacking in new
recruits? Does your company also see this lack?

13. What is the difference between the ‘Type D’ or ‘Type O’ personality?
14. As you look at the case study presented on the Lockheed Martin F-22, give us

your assessment of what you might have done if you had been assigned to
lead that Program?

15. Of the five problems cited in the F-22 Program, which ones do you see as
being normal in a new and just starting Program?

16. Does the concept of Lean Manufacturing appeal to you, even though it has
been shown to be fraught with problems?

17. Can you name the lessons that you have learned from the Lockheed Martin
study on Lean Implementation? How do they fit what you are trying to do at
your company?

18. What concepts require a leader to be resilient in the face of change?
19. How much thought is put into a decision to assign someone as a leader in your

organisation? Who makes that decision? Do they consider the capability of
the individual?

20. A lot has been said in the various chapters of this book about the education
and training responsibilities. How does your company deal with the intro-
duction of change and is the education and training approach one of them?

21. How does your company deal with the criteria cited in this chapter about
Mentoring, Teaching and Coaching? Does it believe in these concepts? Does
it have a policy that encourages the leaders to do these things?

References

1. Freeman, D.G., Hinkey, M.E., Martak, J.W. ‘Integrated Engineering
Process Covering All Engineering Disciplines’. Presented at SEI Conference;
Pittsburgh, PA, 2002

2. Conner, D.R. Managing at the Speed of Change. New York: Villard Books;
1994, pp. 84–5

3. Lewin, K. Group Decision and Social Change. New York: Holt, Rinehart &
Winston; 1958

4. Boeing. Total Quality Improvement: A Resource Guide to Management
Involvement. Boeing; 1986

5. Creech, B. The Five Pillars of TQM. London: Truman Tally Books; 1994
6. Humphrey, W.S. Characterizing the Software Process: A Maturity Frame-

work. Software Engineering Institute, Carnegie Mellon University; June
1987, pp. 1–20

7. Kubler-Ross, E. On Death and Dying. New York: Collier Books; 1997
8. Howkins, J. The Creative Economy: How People Make Money From Ideas.

London: Penguin Books; 2001, pp. 155–8
9. Guderian, B. Leadership Development and the Role of Continuing Education.

Presented to graduating class of the ELITE Program; Tulsa, OK, 2010, p. 2

126 Maintaining effective engineering leadership



10. Ogbonnia, S.K.C. Political Parties and Effective Leadership: A Contingency
Approach. PhD dissertation, Walden University; 2007, pp. 20–25

11. Browning, T.R., Heath, R.D. ‘Lean Implementation Pitfalls in Low Volume
Production of Complex Systems: Lessons from the F-22 Program’. Presented
at Texas Christian University, M. J. Neeley School of Business, Fort Worth,
TX, 2006

12. Toffler, A. Future Shock. New York: Random House; 1999
13. McManus, H.L., Millard, R.L. ‘Value Stream Analysis and Mapping for

Product Development’. Proceedings of the International Council of the
Aeronautical Sciences, 23rd ICAS Congress; Toronto, Canada, 8–13 Sept
2002

14. Useem, J. ‘Boeing vs. Boeing’. Fortune Magazine, 2 Oct 2000
15. Patricia Hall, Elite Leadership Model, University of Tulsa, OK, 2013

Maintaining product vigilance and the need for change 127





Chapter 5

The financial impact on process and operations

Everything we do has a financial impact, we all know that. Or do we? The major
thing we need to remember is that when we go through any change manoeuvre, it
also costs something. We need to assess the cost that we exercise in order to save
something on the other end, and the company needs to determine what that savings
will be. Often we discover that the resulting savings far exceeds the cost of the
change itself. In fact if we have done our business process re-engineering exercise
appropriately, it will tell us what that estimated savings will reflect and the actual
results will be very close to the estimate that we made. Over time the savings will
often exceed our imagination and our estimates.

The financial impact comes with the cost of doing business and the need to
make a profit. That profit will keep the company in the operational field where it

Figure 5.1 Lockheed mono plane visit to Schofield Army Base (1934)



can succeed. In order to be successful in business we have to know what things
cost, that we have the most capable people doing the work and that the people know
how to estimate and work with those costs in the best interest of the company and
the customer. The customer really does understand that it costs something to build a
product. They will pay what is fair for that product or service whether they are in
the private sector or the federal sector. Bad processes and activities cost too much,
as do less than capable employees who have to learn on the job or are trying just to
get by. So when we start talking about key technologies, processes and capable
employees we are looking to provide the best possible product in the shortest
amount of time and with the best quality that these capable people can produce.

This is why we do all the things that we do. We determine what the best
product or service is for the client by assessing the situation and then looking at the
scope of that work (SOW) and the effort that it will take to build it. All of the
tasks are then identified and the work breakdown structure (WBS) is constructed
(Chart 5.1). The WBS is important because it helps develop the cost estimates to do
the job and build the project [4]. Based on the requirements, deliverables, activities
and processes that are going to be used, further knowledge about the real cost is
developed. As the company develops the responsibility matrix for those who will
be working the project, knowledge of their processes, working time from past
performance and similarity of jobs done all add to the factors in play. This data also
helps us do conduct risk analysis based on past experiences and draw up mitigation
plans for the development of this very important endeavour.

What we are trying to consider is the best way to estimate the cost of the
determined product or service. The best way to do this is to look at all the ideas that
have been presented so far. Personnel hours for the best performers are the logical
place to start. Keep in mind that some processes must be followed to do the most
appropriate job. These are known as the operational processes – a key process in
the ELITE Leadership Model. The time and effort expended is the cost based on the
most capable personnel in use. This is estimated based on their cost per hour, the
number of hours required and a forward escalation factor based on the lost oppor-
tunity because of the time in production, research and development, and so on.
Forward escalation should be used with each resource consideration due to changes
in salary, machinery wear and cost of repair (as well as down time during repair),
changes to operations during production, and the loss of personnel (lost opportu-
nity). Last but not least is the organisation’s overhead rate. This is probably one of
the highest cost elements in the mix. Cost of benefits and federal required costs are
also all included, such as workman’s compensation per employee, for example.

The next area is the materials used to develop the product. This comprises the
actual cost of the material that will be used, the basis established on the cost of the
use of the machines to build it and the escalation expected on the materials over
time as it is purchased. This last is especially important if there is a long time
element involved. It cannot be said too often that we have to recognise the esca-
lating costs of materials and the repairs required on the machines as they age and
wear. A burden factor also needs to be added, as the transportation, gas costs and
personnel cost for moving these materials has to be considered.
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What about the cost of random changes? This would include changes that might
occur due to material changes, and processing changes as we learn to do things better
with different resources. Without question, when there is a cost to building the pro-
duct or service, that cost should be passed on to the client or consumer. Reductions in
cost should also be considered for savings that might be realised when a process is
improved and the cost of processing is reduced. Lot of groups should also be con-
sidered regarding the volume of the material used and the savings that might be
realised from buying in volume. This was a change that occurred in the Lockheed
Martin case study for Lean Implementation applied to the F-22 programme. When
the volume changed due to errors in implementation the cost went up considerably,
causing the programme to reconsider some of the ideas it was trying to put into place.

Two other areas are often left out of the mix when making cost estimates. Keep
in mind that we are trying to follow the basics of the WBS and its stepwise mani-
festations for the totals to be considered. So far we have only worked in Steps 2 to 4.
We have not even reached Steps 5 and 6. A real assessment of the schedule will show
that we still have to add computer costs and personnel travel to the mix. What about
those things such as the pieces or parts that we let out to our subcontractors? Their
efforts and operations are going to cost us something as well. The burdens that have to
be considered will be as elusive as those we have already looked at. Already the cost
is at a questionable rate and we haven’t even added the company’s profit margin [4].

With these numbers, we have what is called the ‘top down estimate’. We now
need to take a look at several other estimates. What do we think is our ‘should cost
estimate?’ Do we have any idea what the customer is willing to pay or what their
budget might be? We definitely have to look at that issue. Do we know what our
competition’s probable cost would be? Again, knowing this item is of the utmost
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importance as it will make or break our initial cost analysis. These are all
good pieces of data for when the design team and company administration discuss
‘go-or-no-go’ decisions.

Chart 5.2 provides a suggestion for managers or leaders to use in transferring
the estimated costs to the actual milestones of the product. From this point the
leader can determine what they think the cost will be based on the major milestones
and processes.

5.1 Being accountable for process finances

Every stakeholder should be responsible for the overall costs and savings that
accrue from the changes and improvements of their functions in the operation.
When a process is to be improved, such as when it is submitted to a change
control group or board, the members of the team should be aware of the costs
involved for this wait time. The desired changes and costs might be burdened on
themselves, as stakeholder and requester. At the same time they should also reap
the benefits of any savings that might result as a consequence. Everyone should
be allowed to share the rewards whether they are positive or negative. This is
accountability.
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As discussed earlier, the Integrated Product Development Team (IPDT or IPT)
is necessary to accountability. Each individual representing the various disciplines
must depend on each team member’s ability as well as their skilled involvement in
the effort. The teams will most likely be made up of individuals representing
design, manufacturing, testing, software, systems engineering, quality assurance,
programme planning and control, lifecycle cost and risk management, safety,
reliability and maintainability. The working relationship within the team will
depend upon the technical and interpersonal skills (their capability) that each per-
son has. They will represent all levels of project development. Careful identifica-
tion of the appropriate leadership cannot be left to chance; the leader’s ability to
develop a followership will give the team its determined focus and function.

The leadership of the IPDT and any sub-IPDTs will motivate the assigned
teams only if they are chosen appropriately from the cadre of personnel available
and represent their capability to lead. Capable leaders are often chosen on the basis
of the following criteria:

1. company and product or service knowledge and experience with proven prior
ability to lead multi-disciplinary teams,

2. company and product or service knowledge and experience with programme
and business leadership; proven capability,

3. company and product or service knowledge and experience in the technical
discipline associated with the team,

4. good working relationships with company management, the customer, per-
sonnel and other subcontracting company organisations and

5. company and product or service knowledge and experience successfully
working with budgets, costing, scheduling and controlling operations.

While there will be many challenges to the leadership of each IPDT, it will be
incumbent upon the selected leader to function as a facilitator and in many cases
decision maker to ensure that rational processes are followed that are in keeping
with company policies, while reconciling conflicting views within the team.

Accountability is determined by the ‘prime’ IPDT leader in order to ensure that
the lower level teams and subcontractors are maintaining the cost and budget levels
as well as the schedule and technical performance. This requires that the ‘prime’
IPDT leader conduct periodic programme status and control meetings. There they
and the team will review the accomplishments and concerns expressed by the groups
and encourage them to conduct self-evaluations of their operations and share them
with the team members for improvements and corrections as the need arises.

In some cases benchmarking can and must be encouraged. (See Chart 5.3 for
the benchmarking process.) Plotting other organisations’ results against the per-
formance of similar teams can be helpful. In addition, teams should be encouraged
to set and monitor or track their goals through mutually agreed measurements.
These must be supported for obvious reasons. Periodic meetings with management
are also encouraged to discuss meetings or any inability to meet the goals set. This
is also where the key process of peer review can be applied and used to increase
success in the team’s operations.
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None of this is possible without the most important ingredients of all: an effec-
tive training programme and a supportive top management that ensures that personnel
will have the necessary skills and knowledge required to support the operation. This
demands a concerted effort to ensure that key competencies are reviewed for every
role and that any gaps are identified. These training and education programmes must
focus on product delivery, design for lifecycle, facilitation, coordination and leader-
ship skills, as well as the application of multi-disciplinary team skills to products,
systems, sub-systems and sub-products. The training provided above all develops the
skills to make the stakeholder accountable in their role for all phases within the
lifecycle of the product, service or project. Again, the company will look to the leader
to emphasise coaching, mentoring and teaching in addition to the company’s own
training and education programmes. Without this emphasis that supports this through
‘‘Walking the Talk,’’ the employee will ‘‘not’’ see the requirements as necessary
elements. In order to apply the appropriate processes it is encouraged that the leader
looks to level three of the Capability Maturity Model and the key process of training.
There they will find many successful suggestions and approaches that will result in a
positive result for the company, the leader and the employee.

Arm-in-arm with benchmarking is the determination of best practices and the
development of the business case, which focuses on why the activity is being done.
Once the reader has determined who they will benchmark with – most commonly
similar businesses – they will determine a best practice that they have been using to
compare to those used in the other organisation. The attributes that they will be
looking at will most probably be in the business focus, targets for comparison,
rationale and metrics to be used, and what they consider to be the ‘best in class’
deficiency factors. These will determine the ‘go-or-no-go’ decision.

As the benchmarking progresses the leader and their staff will be looking at the
cost of these best practices as well as their strategic or cost advantages. At this point
they will be using the derived benefit or demonstrated improvement, and looking
for a match with the business environment and the process applicability in the
compared company or companies. The next step is to develop the business case on
the basis of these findings. This involves determining the variable or value of
transferring the best practice to the company in question.

•  Select the Process to Benchmark
•  Determine the Project’s Scope
•  Choose Relevant Measurements
•  Study Performance Boosting Best Practices
•  Judge Appropriateness & Adopt Practices
•  Identify Cultural Issues/Other Implementation Factors
•  Plan & Implement Changes
•  Measure Results & Analyse Benefits

Chart 5.3 The Benchmarking Process. Note: See Appendix section for full page
image
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Determining the business case and transferring the selected best practices
brings us to the natural steps we encouraged earlier. What are the basic requirements
or resources required and what will be the strategic advantage of using this practice?
Is there a business benefit? We now need to determine the net cost reduction or
savings to the company and how these will affect the total recurring cost. The net
savings in the first year and the risks incurred because of the changes will both be
important to the management. Are the risks going to cost us anything?

Next we need to know how these changes will affect the programmes in pro-
gress and what our implementation targets will be. A business case to be presented
to top management is then put into place. Who do we present the preliminary plan
to and who do we need to have on our team as supporters and principles to support
this change? Approval or rejection can be a major event for the company, so we
need to be clear on the representation and support that we have and anticipate
having. The presenters should be less concerned about any suggested revisions than
about the potential of rejection. All potential problems must therefore be well
thought-through and considered beforehand, based on what has been learnt from
the benchmarking process.

Once the decision to go forward has been made, a target plan should be
developed for implementation. This should include the approach to be used; the
SOW; how the funding will be acquired, distributed and allocate; and the schedule.
From here responsibilities should be determined and transmitted to the appropriate
personnel.

It may be important to focus for a moment on those who work in the govern-
ment contracting (GOCO) sector and provide a meaningful definition of operations
for that arena. This is where the author’s working operations mostly were. GOCO
operations have a government client that requires the prime contractor (‘the prime’)
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to submit a full WBS regarding the project plan, detailing all activities. The funding
to the GOCO is based on the best estimates of working man-hours, indirect costs
(including subcontractors) and material usage required to complete the WBS as
detailed and agreed to by the client. The programme execution is accepted by the
client for a multi-year activity in which the prime contractor subjects themself to
constant scrutiny (within limits according to the contract). It is also interesting that
any savings identified by the prime during the course of the programme are, by
contract, to be shared with the client. This requires prime and client management to
review constantly for savings. However, in many cases prime management will cut
budgets and manpower without the client’s knowledge. This includes scenarios in
which task and process analysis are not considered, much to the discontent of the
manufacturing and engineering organisations within the prime.

IPDTs solidify client ownership with the GOCO by expressing support for the
requirements through the WBS. They show that funding is based on agreements
between the client and prime contractor by showing that the WBS highlights the
tasks and activities to be adequately funded. However, in many cases what is often
not shown and is not shared with the client is that the prime (as an organisation) has
cut the funds based on unpublished savings, reductions in force and other profit
motives that it has identified and are known only to the company. The manu-
facturing and engineering organisations are the usual groups to bear the cuts,
causing them to feel that the original task and process analysis has been ignored and
the new assessment (made by the company alone) is not being done and does not
reflect the changes. This leaves manufacturing and engineering to do agreed-to
work with the client with less funding and personnel based on the original WBS
and assessment.

What has happened is that the budget and accounting organisations, as well as
the company’s upper management, have taken it upon themselves to make a
powerful manoeuvre, instructing the manufacturing and engineering groups to
continue their work with a cut to their available funds or positions. The manu-
facturing and engineering organisations are now required to cut tasks or processes
indiscriminately to meet the new budget. Without meaningful reassessment of the
tasks and processes, a true completion of the product cannot be done effectively or
efficiently. Top-level management or a budget and accounting organisation should
never be allowed to trump the requirements of the original agreement stated in the
WBS. The client should be made aware of this change by the prime. However,
without a desk audit of the operations, the client may never know. The prime
should be expected to justify its decisions to the client, but does not, and instead
expects the engineering or manufacturing organisations to continue as ordered.

Agreements signed by the prime and the client should include a requirement
that the GOCO do a reassessment of the tasks, processes and activities whenever
budgets or manpower are cut, processes are changed or activities are realigned
by anyone in the prime organisation. The GOCO should be accountable for
the changes and notification. This will help the client and the IPDT groups for
the prime determine what is sufficient to the task, what will be required as the
processes change and what activities will or will not take place. This will also
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support the most important detail that the client has purchased: the competency of
the company to do the job as required. It is evident that when a client chooses a
GOCO they do so mostly on the basis that the WBS will be supported by the most
competent and capable personnel in the buyers’ eyes. This is not uncommon as the
client is buying the prime’s capability and competency based on the WBS and its
requirements.

The client, on the other hand, is implying that there must be a maintained
capability by the prime, and that as technologies change a capability upgrade will
be completed. The error is that many client project officers fail to conduct an
evaluation that requires a baseline assessment of the GOCO’s processes as the
requested changes take place. This is no different to the company changing the
budget without telling the client. If the client assumes that the required changes are
being made, then there must be a way to verify this in addition to the subsequent
desk audits that take place during the programme. If it is found that the company
has not informed or does not have the capability and competent personnel to do the
job, the client is obligated to request a plan from the GOCO to fix the deficit.
Funding adjustments to a contract assume accurate personnel assessments. When
personnel are cut, what is the sufficient task level and will the processes, as they
have changed, account for the required capability level under the new criteria? Are
there activities that will not be done because of the technology change or budget
and personnel cuts? If the personnel assessments are not accurate, completion of
the contract will be more than difficult. Problems incurred will include slowdowns,
schedule change requirements and contract costs in excess of the original agree-
ments. This is what most often happens. It is therefore incumbent upon the client to
be accountable to increase the budget to accommodate the training and learning
time for the staff as well as accommodate the waste that might occur during this
period.

Profitability of the contract to both the client and the GOCO is determined by
the accuracy of task, process and activity. This factor is determined by the accuracy
of the personnel assessment, which must be equal to the requirements calculated as
a result of the WBS. An inaccurate personnel assessment will create problems for
manufacturing and engineering as they try to follow the contract requirements with
lower than required budgets and fewer than required personnel. This also affects
changes to the processes where technology has changed and the capability and
competency of the personnel are lacking.

As shown in Chart 5.5, once the request for proposal has been accepted by both
the company and the client, everything seems to start out correctly. To maintain
this identity and impression of correctness it is incumbent upon both the company
and the client to identify, continually track and help update the skills available to
the working personnel. It should also be incumbent on the company to assess the
critical skills required to complete the requirements of the contract, monitor the
staff with those critical capabilities and ensure that their capabilities are kept up to
date. This means monitoring the longevity, time with the company and the required
promotions to keep them on board. The protégé list should also be scrutinised to
ensure that critical skills are absorbed and ready when the most capable move to
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another job or from the company. This requires the maintenance of a ‘watch list’ of
critical personnel and the continual upgrading of key staff to the latest core
technologies.

The actions that support an efficient and effective budget alignment to per-
sonnel tasks, processes and activities are:

1. Core technologies required by the client should be maintained.
2. Core technology capability should be available as required.
3. Capable and competent personnel should always be available to the

programme.
4. The roles identified in the WBS must be supported.
5. Personnel should demonstrate the ‘body of knowledge’ required of their

role.
6. Necessary indirect support should never be cut below WBS recommendations

or without approval of the client.
7. When improvements and cost savings occur, document them to support the

changes, limit return to norms of the past.
8. Client and prime company should sign off on the changes and be party to the

new WBS based on these changes.

Include an indirect budget and accounting person on the IPDTs so that the
company can take ownership of the changes to ensure their adequate funding.
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5.2 Direct versus indirect costing and accounting

We all work for years hearing the terms direct and indirect cost accounting. But
many of us never really understand what they mean and often don’t take the time to
ask for fear it will show our ignorance. Since both those terms and their impact are
important in the operation of a stakeholder organisation or team, everyone should
be instructed and agree as to what they are and how they are applied.

Direct costs are those that are directly attributed to the design and development
of the product or service. These include all the design activities and the manu-
facture of the product or service. Indirect costs are those which are considered to
support the direct operating organisations as they build this product or service.
These costs might include transportation costs, the cost of hiring the personnel and
accounting or budgeting functions. It is interesting that it is often left up to the
budgeting and accounting organisations to determine what is being spent on
directly or indirectly manufacturing the product. There is no doubt that this
arrangement is somewhat questionable since the budget and accounting groups
are themselves major indirect organisations that support the company’s operations.
There are often squabbles between the engineering and manufacturing organisa-
tions and the budget and accounting operations as to what is an acceptable ‘Direct’
or ‘Indirect’ cost, and understandably so. However, when funding is completed
and available to the company, it is incumbent that the company as a whole
(engineering, manufacturing and support organisations) determine what are indir-
ect overheads and what are direct applications towards the actual cost of building
the project or service. Assessments of the indirect and direct activities, costs and
budgets should be made as often as possible, but most importantly at the beginning
of the programme when the funding is determined and received. The best assess-
ment for determining the usefulness of any function or process used by a company
is a value stream analysis of the operations. This can help determine which pro-
cesses are used in both the indirect and direct operations over the product’s life-
cycle. Value stream analysis is also used to determine where waste occurs and how
it might be avoided.

Value stream analysis is the best approach to meaningful applications and
processes because it allows the organisation to evaluate the working activities in a
process and to assess the value that it either adds or detracts from the product or
service. Categories of waste to consider are:

1. overproducing – doing too much too soon, or quicker than necessary,
2. inventory excess – any form of batch processing,
3. excess wait time – too much downtime,
4. extra processing – re-entry and excess reporting,
5. correction or defects – errors and change orders,
6. excess movement – movement of material, equipment or people,
7. transportation – hand-offs or approvals and
8. underutilisation – ignoring abilities, authority and responsibility [1].
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It suggests that value steam analysis is best done using the ‘fishbone’ approach
to mapping out the flow of a specific process. The value-added tasks and activities
are listed on one side of the fishbone and the non-value added tasks and activities
on the other.

Chart 5.6 provides an example of a value stream analysis using the fishbone
approach for the fabrication of an imaginary ‘Furshluginer port valve’. The reader
is encouraged to place the activities provided on a value added and non-value
added fishbone diagram and determine if there are any activities that can be
excluded. The idea of value stream analysis is to assess those activities that add
very little value to the product and the process, and to evaluate whether one can do
without the task altogether. Positive or value-added activities are generally placed
on the top and non-value-added activities on the bottom of the fishbone. Keep in
mind that all processes are made up of a series of tasks or activities. Each task that
can constructively be eliminated realises a saving of time and money. In addition,
where a task or a process can be improved the company and its client will realise a
saving. The big concern is that if the company does not look at all the processes
included, a larger picture of the overall process might be improved only a small
amount or not at all, with the rest of the process unimproved [1]. This result does
not give the company the kind of assessment that it needs. Value stream analysis
should look at the whole process and not just a small piece of it. For this reason, the
author wants to discourage the use of what many companies call, ‘assessing the low
hanging fruit’. This approach encourages looking only at a piece of the overall
process and not the bigger picture. Be sure that when a leader undertakes a value
stream analysis they are looking at the whole process and not just a piece of it.

5.3 Concern for stockholder return versus stakeholder
investment and return

There seems to be too much emphasis on stockholder value these days, without a
consideration for the real contributor, the stakeholder. Stockholders are looking for
the success of the company to increase its value. However, this is only a fleeting
involvement based on an income motivation for dividends; they invest in one
moment and remove that investment the next. Stakeholders (employees, leaders,
managers, subcontractors, etc.) have the greatest amount to win or lose in the
operation of the company, yet we find a good majority of managers paying more
attention to the stock and its performance than the means or systems by which
we raise the return on the stock. That change in value comes through the more
effective productivity of the stakeholder and the application of improved processes
that contribute to the function of the development lifecycle and the longevity of the
product or service.

Knowledge of the overall financial picture and the contractual means of
getting things done help stakeholders do their work more effectively. For exam-
ple, the more stakeholder personnel have a better knowledge of the contract
procedures being used and the regulations by which they operate, the better they

140 Maintaining effective engineering leadership



can do their job. This knowledge development can best be done through con-
tinuing education. Companies are always looking for information they can pro-
vide to stakeholders so that they can do a better job. Continuing education or
coaching and development from the leader can accomplish this by informing
stakeholders of the contracts and regulations they must follow. For example, what
do they know about the contract administration process and what happens to the
daily work reports? Do they have knowledge or understanding of how change
orders are handled and why they are handled as they are? What is their under-
standing of civil rights and personnel issues, as well as the management of the
materials that are processed in the company? How do specifications affect the
company and fixed price versus cost contracts with and between the company and
the subcontractors, and how can they manage the subcontractors better to ensure
compliance to their agreements?

Case Study: Opinion poll [10]

Recently, a large manufacturing company in the southern USA wanted to
conduct an employee opinion survey to verify its effectiveness in operations
from the employees themselves. The Human Resources Department warned
the company executives that they might not like the results. However, top
management felt that it was doing a good job communicating with its
employees, so went ahead to get the feedback. A section of the survey
involved assessing the employee’s trust of management. To the executives’
surprise, the results showed that the employees trusted their immediate

Fabrication of a
Furshluginer port

valve

Identify
Material

Budget Material

Identify Supplier

Order Material

Warehouse Material

Set Up Machines

Begin Fabrication

Verify Accuracy

Complete Fabrication

Submit to QA

Insert Valve
in Port

Assemble
Valve in

Port

Can you Assemble the VSA for Value-Added & Non-Value-Added?

Complete
Fabrication

Receive and Inventory

Transport to Fab Shop

Chart 5.6 Value Stream Analysis. Note: See Appendix section for full page image

The financial impact on process and operations 141



supervisors the most. The trust level declined the further up the management
chain one went from the employee. Since this data was bad for the top level
management, they refused to use the results. The data was not shared with the
employees and was shelved. The results of the survey clearly showed that the
memos and speeches by top management that had been intended to influence
the employees had not had an effect or had it built what they wanted – trust. It
was suggested to the management of this company that it took action, such as
‘walking the talk’ and making one-on-one daily contact to develop the level
of trust expected [10].

Questions about this case:

1. Can the reader identify the major mistake that this company made by
requesting its employees provide input and then not sharing the infor-
mation and what they intend to do about it?

2. What kind of relationship between employees and company manage-
ment do you think this event will foster?

3. In your personal opinion, what kind of action do you think they should take?
4. What would you do if you were a member of the top management level

team?
5. What kind of action would you recommend to top management,

considering the attitudes and opinions cited in this case?
6. Are the leaders or managers demonstrating the correct manner to handle

the actions presented in this case study? Is there something else going on
here? What might that be?

As well as contractual factors there are the funding sources. How much does
the average stakeholder understand about overheads capital and customer funding?
How much should they know, and have we even bothered to ask them? There is

Sales
- Direct Expenses

= Gross Profits
- Indirect Expenses

= Net Profits
- Tax & Dividends

= Retained Profits

Chart 5.7 Profit and Loss Statement Elements. Note: See Appendix section for full
page image
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also the factor of government funding for those who are dealing as GOCOs and the
financial constraints that affect both entities. To be the most effective, stakeholders
should be somewhat knowledgeable about the accounting processes and budgeting
procedures used in each and every project or service. Personnel with this kind of
knowledge provide more accurate and timely analysis of their work and perform
better on the job. They are also more astute at allocating resources when necessary.
Understanding the relationship between accounting and budgeting helps stake-
holders to be more knowledgeable about the budgets and allocation of funds when
they are necessary in the overall process. This knowledge has been shown to reduce
the amount of waste that a company might accrue.

Continuing education of the stakeholder makes them aware of various means of
budgeting, such as zero-based budgeting, bracket budgeting and activity based bud-
geting. Which one works best for their situation and helps them to do a better job?
Understanding this approach through continuing education and knowledge develop-
ment provides them and others with the ability to aid in the ‘value stream analysis’ by
assigning cost and cash flow values to each of the tasks. Is the cost too much? Can
the cost be saved? All this can now be taken into consideration and resolved while
the process is in assessment. Using the form shown above in Chart 5.7, the stake-
holder can now assess where the major costs occur and the effect they have on the
company’s cash flow. This knowledge also aids in the ability to stay current.

What a lot of stakeholders do not realise is that the business plan can be used as
a leadership and management tool. The business plan helps the engineering leader
track, monitor and evaluate the progress of the product or service based on the
original plans established by the organisation. This assessment allows for alter-
native planning and realisation of possible obstacles that were not seen in the
preliminary plan. Part of the continuing education process should be to help sta-
keholders see the means for righting wrongs that might have been generated during
the original planning process.

For a long time leaders have depended upon profit and loss statements to see
the results of their business operations. If taught correctly, the stakeholder can now
see that the equation most often used in profit and loss assessment really means
what it intends: profit¼ revenue – expenses.

Knowing these elements aids the stakeholder in understanding the economic
value added (EVA) approach, which helps companies that are asset-intensive. The
elements’ primary advantage is in increasing leaders’ focus on the activities that
will increase the organisation’s value. The EVA is calculated using the following
formula:

EVA ¼ NOPAT � WACC x ðCapital DeployedÞ
Where:

● NOPAT¼ net operating profit after tax (net income)
● WACC¼weighted average of cost of capital (equity and debt) employed in

producing the earnings
● Capital Deployed¼ total assets – current liabilities
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Another way to look at the resources used in the operations of the programme,
project or service is the use of what financial analysts call the ‘Z Score’ or the
measure used to assess the likelihood of bankruptcy [9]. While the definition may
sound scary, the tool is very good for telling the leader and their stakeholders how
well they are doing in the overall scheme of things, especially with regard to per-
formance. The original ‘Z Score’ calculations were determined by Edward I. Alt-
man in the mid to late 1980s. His original calculations were quite extensive, but he
later developed the four-variable ‘Z Score’ model [8]. The four variables are as
follows:

1. ‘X1’, which represents the working capital over the assets times the coefficient
6.56,

2. ‘X2’, which represents the retained earnings over the total assets times the
coefficient 3.26,

3. ‘X3’, which represents the earnings before interest and taxes (EBIT) over the
total assets times the coefficient 6.72 and

4. ‘X4’, which represents the net worth over the total liabilities times the coef-
ficient 1.05 [8].

To calculate a Z Score, first calculate the four ratios, each one being multiplied
by their respective coefficients, then add the four values together:

ð‘X1’Þ6:56 þ ð‘X2’Þ3:26 þ ð‘X3’Þ6:72 þ ð‘X4’Þ1:05 ¼ Z Score

Once you have the score this can be compared to Altman’s ‘Cutoff Values’
which are:

1. Safe, if greater than 2.60, or
2. Bankrupt, if less than 1.10 [8].

Kyd goes on to say that the Z Score takes a very stern look at your financial
situation [9]. Therefore this author advises that the reader is careful about the use of
this measure and probably should only use it if there is a fear of problems with the
programme, project, or service operations. Using this measure will surely scare
financial personnel if there is a result that shows the potential for an operation’s
bankruptcy. In the training exercise it should be pointed out that measuring the Z
Score is to be used only in extreme cases.

For further definition, the following are used to ascertain the criteria used in
the Z Score calculations:

1. Total Assets are defined as the available cash, receivables, inventory value and
any prepaid expenses, including the net fixed assets.

2. Liabilities are defined as the accounts payable, notes payable, long term debt
and other current liabilities.

3. Stockholders’ Equity is defined as common stock value and retained earnings.
4. Measures used from the income statement include the sales, cost of goods sold

(materials, direct labor, utilities, indirect labor and depreciation), gross profit,
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operating expenses (selling expenses, G&A expenses), EBIT, interest expen-
ses, earnings before taxes, taxes and net income.

5. Stock data that would be used would be the stock price, shares outstanding and
market value of equity [8].

Now what do I do with this information? This is the most commonly asked
question of those exposed to this sort of training. The best answer is to introduce the
concept of the ‘balanced scorecard’ and to encourage its use. In its simplest defi-
nition, the balanced scorecard is a measurement or management system that is
combined. It strives to create a model that can be used by the leader and the other
stakeholders to bring in a very practical manner the financial data back to a stra-
tegic planning format with the activities used. The balanced scorecard recommends
that the company’s four perspectives are looked at:

1. financial,
2. internal business processes,
3. learning and growth and
4. customer.

Developing the metrics, collecting the data and analysing it relative to each
perspective all have to be developed by the organisation doing the assessment [2].
This is because each organisation has its own specific characteristics. The assess-
ment must look at these as specific to the organisation to understand where to go
with the results and how to adjust for the best performance. Keep in mind that the
balanced scorecard’ is an assessment process that is used by the leader to analyse
the ability of the organisation they lead. Each of the four items is subject to the
analysis approaches developed by the leader, so whatever measures they wish to
use to focus on any of the four perspectives are their own ideas. The concepts
itemised below may be of assistance.

On the financial side, the company needs to succeed financially, answering the
question of how should we appear to our shareholders. With this aspect we have to
look at the objectives, targets, measures and initiatives. On the internal business
processes side, the company needs to satisfy its shareholders and customers,
answering the question of what business processes must we excel at. Again, the
objectives, targets, measures and initiatives are examined. On the learning and
growth side we have to ask what we need to achieve to meet our vision. How will
we sustain our ability to change and improve what we do? And finally, on the
customer side we need to ask the question: ‘To achieve our vision, how should we
appear to our customers?’ [2].

Mentoring, coaching, teaching and/or continuing education should also look at
the stakeholders’ understanding of the raw material and inventory issues. For
example, some training or education should take place that looks at just-in-time
manufacturing processes and where they work best. Materials resource planning
should also be investigated, along with the concept of manufacturing resource
planning. Last but not least, the effectiveness or ineffectiveness of enterprise
resource planning should be evaluated as it applies to the company. This assessment
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can be a real learning experience for the company – many learn that they don’t need
to follow the trends being led by the universities and training publications that
taught these ideas. Often the assessment indicates that they are doing the right thing
and avoiding the extra cost of following quasi-leaders from the outside world.

Process leadership cannot be effectively applied unless leaders or top-level
managers have a good understanding of what these concepts can do for them – and
if they are not used how they can avoid the pitfalls presented by the organisation, its
personnel and the outdated methods used to produce the product or service. Pro-
duction performance depends upon the leader doing their part in the planning, and
communicating that plan to the workers. Some promote a seven-step planning
process towards success [2]. This whole process begins with the establishment of
performance goals and following through on those goals through feedback
mechanisms and tracking procedures that the stakeholder uses. Evaluation systems
are constructed and followed to assess the progress of the goals, and measures are
made to verify success. This is also done with the aid of the stakeholder. As pro-
blems are recognised and corrected the system changes and new goals replace the
old ones as the cycle of performance assessment continues. All of the pieces and
parts that have been discussed earlier are integrated into the planning process and
the development of goals. The performance management approach is illustrated in
Chat 5.8.

Case Study: Image vs. visibility [10]

Peter Jones was going to a job interview in Detroit, Michigan with a national
automotive parts distributor. He got his first glimpse of the culture when over
the phone he was asked to drive to the head office location (a five-hour drive)
at his own expense, where he would stay the night before the interview in a
company-owned apartment. Peter thought ‘OK, they appear to be frugal and
that’s good’. However, upon arriving for the morning interview he noticed
immediately the image of the corporate headquarters as one with high flash
and glitzy presentation. The facility was gorgeous and furnished with beau-
tiful art and classic accessories. It appeared to be excessive for the lobby of a
typical parts distributor’s headquarters. Everyone there was dressed very
professionally. All the women wore suits and all the men, similarly dressed,
had monogrammed shirts, used Mont Blanc pens and had large gold watches
on their wrists. It had all the markings of a marketing company.

When Peter went to lunch with the director he was interviewing with, he
was told that he was expected to buy his own lunch – another inconsistency
with the typical recruiting practices he had experienced, as well as the image
portrayed. This was not a big deal to him, but the image of excess spending
on the office flash, while behaving cheaply towards prospective employees
was causing some concern. Peter was interviewing for a director’s position,
and as the interview progressed he discovered that the company wanted
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someone who had the marketing background to sell their product and a
positive image of the company.

Since Peter had experience in these fields he further probed the director
he was interviewing with about his part in the overall plan. The director
stated ‘Our philosophy here is ‘‘sink or swim’’, those that want to get ahead
will find the means to develop their approach to sales. Those who do not
develop and improve some younger, hungrier subordinate will happily
replace them’. When Peter returned to the main office and spoke to others it
was apparent that survival of the fittest was the management culture. Turn-
over in the ranks was expected, as well as that people would had to get ahead
or be replaced. A win-lose competitive culture existed.

By the end of the interview, Peter’s values, which emphasised develop-
ing management talent, and the company’s win-lose competitive values were
at odds and completely incompatible. Fortunately, both sides came to the
same conclusion. The recruiting director sent a kind ‘Thanks but no thanks’
letter, which did not hurt Peter’s feelings.

As Peter drove home, at his own expense of course, he could see how
this car salesman temperament had created a culture that could only be tol-
erated by those of similar values.

Questions about this case:

1. After reading this case study, how compatible are your values with those
of the automotive parts distributor?

2. How comfortable are you within your organisation? Can you re-examine
your values and compare them to those of your company? How about
those of your management?

3. Can you compare your values with those of your industry? How do they
differ?

4. How would you classify Peter’s handling of the situation? Would out-
ward questioning of the issues done him any better?

5. What do you think the director’s impression would have been when Peter
told him that he was a development type of person, believing that anyone
can be mentored, coached or educated to do what the company wanted?

Establishing performance goals requires the team to do several things. They
must have a good knowledge of strategic planning and be able to look at all of the
WBS components that fit in their operations. Next they must have a good under-
standing of the required tasks, processes and roles required to accomplish the goals
they are setting. Have all the roles been identified and job descriptions set to assess
the potentials for the roles? In other words do they have the best personnel on the
job and in the roles that make a difference? What competencies will they be uti-
lising and are these well described in the role descriptions? Has the company done a
good job of identifying the core competencies and have they filled those roles with
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the best qualified? Last but not the least, is there an effective communication plan
for discussing the goals, objectives and processes with the stakeholders, and what
about the plan for discussing these same items with the new personnel as they come
into the team?

The performance plan describes the desired results, how they will be measured
and weighted and how they will be tracked by the leadership. Every aspect of the
plan needs to be communicated to the stakeholders otherwise what is expected may
never come to be. If you don’t know what you are looking for you can be satisfied
by anything; this is not what the company or leader wants [2].

In most cases the leader or manager is the one observing and looking for
avenues of feedback from the stakeholders and workers. Information on the desired
and undesired aspects of the plan and its operations are reviewed, recorded and
noted for adjustment or replacement as necessary. Stakeholders are key to this
function as they are the ones who must be convinced that something is being done
to correct the problems and those who believe that certain issues should be dis-
cussed with others to guarantee that this will be done. Feedback or communication
to those involved is a must.

The leadership must conduct the evaluation steps suggested in this approach
on a regular basis. This is not a performance appraisal. This is the assessment of
the roles that the stakeholders play in the plan and their projected results as a
function of acting out the plan as presented to them. Often the measurement is
done with a behavioural measurement tool that rates the behaviours and compe-
tencies being demonstrated by the players while performing specific tasks or

Establish
Performance Goals

Observations
And Feedback

Performance
Plans

Performance
Development Plans

Rework

Recognising
Performance Problems

Rewarding Performance Evaluating Performance

Chart 5.8 Performance Management Process [Source: American Society of
Mechanical Engineers. A Guide to the Engineering Management
Certification: Body of Knowledge. New York: American Society of
Mechanical Engineers; 2006, p. 260]. Note: See Appendix section for
full page image

148 Maintaining effective engineering leadership



processes. The tool usually provides the extent to which the performance meets
the set standards [2].

Exceeding standards will often bring about recognition by the leadership of the
stakeholders’ performance. These observations should be noted and the team,
group or employee rewarded by the leadership for their exemplary performance.
This form of reward is a requirement. As stated earlier regarding rewards to the
individual, the team and/or group will drive its performance higher and be more
productive as a result.

When problems, such as shortfalls or deficiencies, are recognised in the plan,
they should be noted and documented with recommendations from the stakeholder
or leader to correct, or strategies for improvement by both. The goal in this step is
to get the employees or stakeholders to suggest remedies to make the system and
process better. This again will depend upon the results of the rewards provided by
the leader, the company or the management.

The established performance development plan is the document in which to
record all of the problems, correct accomplishments and new concepts to improve
the process, operations or activities. With feedback collected at all stages, this plan
sets the goals for improvement and regenerates the performance approach [2].

5.4 The negatives of top management salaries and bonuses

We are still rewarding the wrong people! It is not the top management or the CEO
who succeeds in improved process application; that is, the reduced cost of pro-
duction and the shorter time to completion. These individuals are a very small part
of the team. If this is truly a team effort, then the functional team (those who do the
work, the stakeholders) should be the function that is most highly rewarded. And it
doesn’t hurt to reward the most productive member of the team a little more than
the others. That only stimulates others to improve their performance. The question
that needs to be asked is: What has management done for the team that has made it
so productive? In some cases nothing.

Throughout this book, the author has attempted to show that the team, IPT, or
IPDT approach, together with the key and appropriate processes, will lead to a
company’s success. Yet the Boards of Directors of many of these organisations fail
to see the animosity that is created when those people really being rewarded each
year are the CEO and their immediate staff. There is no question that the CEO plays
a part in the team and should be given a reward, but to make it so ostentatious only
leaves the rest of the team members wondering what is happening and why they are
so completely forgotten. The author also understands that it is the CEO who
determines the product mix of the company and that they should be rewarded for
the successful accomplishment of that operation. But again, it is not uncommon for
a product to be cut from the organisation or sold to another company. And then it is
lost to the fathering company altogether; those who work that product do not get
rewarded or even acknowledged for what they have done in the past to make it
attractive to the other organisation. However, what about the teams that do work the
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retained products and function well to provide what the CEO is requesting? As a
part of the team the CEO should be sure to reward the members as well, for they
have come through with a positive result based on the CEO’s requests and lea-
dership. Teams have to be rewarded, and the greatest contributors need to gain the
best of the rewards. But to flaunt the salaries that are currently awarded by Boards
to only the CEOs and their staff is not the way to encourage support from staff at
the bottom of the organisation. It really rubs dirt in the eyes of those who have
worked so hard. Is it any wonder that unions have grievances that hold up in court
and often lead to personnel problems over the long term?

In a recent article published by the Associated Press, it was stated that ‘the
head of a typical public company made $9.6 million in 2011’ [3]. This was an
increase of 6% from the previous year. While companies trimmed their cash
bonuses, they handed out increased stock awards. The article states that this is a
victory of sorts; however, it is hard to believe that there is any sign of victory at all.
It goes on to say, ‘The CEO’s motivation is to make sure the company does well’. It
is important that the stock does well. However, this really depends upon the com-
pany doing well, and that can only be achieved if the stakeholders are doing what
must be done as a team and making the product in the most acceptable way for the
customer. To flaunt the size of the CEO’s salary and other perks does not make the
stakeholder happy, especially if the CEO is getting all the rewards but is not acting
as a part of the team to accomplish the stated goals of the company [3].

Somehow Boards of Directors have to get a backbone. They must stop being
‘yes’ men and women for the CEO and look to the real good of the company.
They need to make sure that the profits that they now give the CEO are shared
with the overall team that made it possible – the stakeholders – therefore moti-
vating the company as a whole to do better and to spend its extra cash on the
things that have to be done. Those things should be to study the value stream and
reduce the redundant and useless tasks now done in making the product. Too
often the makeup of a Board is the result of the CEO’s wishes and indications of
who he or she wants to be there and how they want to be rewarded. That needs to
change. There needs to be an emphasis on assessing the company’s processes for
improvement and making sure that the things that matter are improved at the
source and conducted with the best personnel possible working based on their
capability and experience [5].

No one seems to be doing anything about this obscenity. A lot of people are
writing about it and raising the issue. In 2001 Fortune Magazine had two authors
writing articles on what they considered to be an outright robbery: ‘The Great CEO
Heist’ by Geoffrey Colvin and ‘This stuff is wrong’ by Carol J. Loomis. The point
that the writers were making was their concern for the indiscriminate actions of
those Boards of Directors that had a lack of concern and a willingness to allow pay
levels to go ballistic [6]. One comment in the articles was whether we should feel
sorry for those Directors who feel they have run head-on into a frightful dilemma.
They seem to feel they have to pay big bucks to keep their CEOs or they will lose
them to another company.
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The Directors think they are doing one hell of a job. But they delude
themselves. They think that things are being done right and fairly – they
don’t think that they are being had – when actually the excesses that they
are approving are mind boggling. [5]

As members of the engineering and manufacturing side of the equation, we
must consider the facts and be concerned that this continues. A CEO interviewed
for the second Fortune article called the current situation a corrupt system [6]. His
definition of the system was to the effect that it is ‘Non-evil people doing evil
things’. If that is how many CEOs or Directors are seeing it, why aren’t we stop-
ping it? In this author’s opinion it is sucking the life out of many of the existing
corporations, has done so for former companies such as Eastern Airlines and Pan
American Airlines. We cannot forget the Enron debacle either. Funds that could be
used to develop jobs and roles for others who are productive are currently being
used in frivolous ways and for inexcusable means.

There is no benefit to this type of behaviour, which is often financed on the
backs and hard work of dedicated stakeholders who are focused on the most
effective and efficient process for turning out the product. Strong pride in a product
can be destroyed when a few are perceived to be benefiting from the hard work of
others and allowed to take advantage of the system. Perception is reality to those
who see it in ways that can destroy the company. This is low value leadership at its
finest.

As early as 1998 writers were expressing their concern for the obscene salaries
that CEOs were receiving. In an article in Air and Space Magazine [7], Bruce D.
Berkowitz points to what he believes to be inappropriate behaviour on behalf of the
nation’s CEOs. He points out that a managing director for aerospace research at
Lehman Brothers saw that most aerospace companies at that time were reluctant to
get involved in mergers. However, that reluctance was based on the fact that each
company thought that they would be the major survivor of the mergers and there-
fore resisted consolidation. As new, more financially adroit CEOs took over,
rewards were sought that were more financial than what many considered to be old
world concepts of accomplishment. Being a financial hero was much more
acceptable to the new CEOs than to those who had passed on. Of course, accom-
plishing this in the world of government finance was not easy. However, when they
found that the ability to boost the price of their stock, discovery of that and selling
off pieces of the company accumulated cash, and when they began to cut payroll
they could funnel that money into the stock values and the new boosted stock value
would allow them to raise their salaries. This also pointed them in the direction of
buying other businesses, laying off their workers and pocketing the cash. They saw
this as a means of reducing the number of companies and inspiring the stock market
to look positively at their innovative actions.

It is interesting to note that it was Lehman Brothers who in 1998 coined the
phrase ‘for every Anders there is an Augustine’, referring to William Anders of
General Dynamics and Norman Augustine of Lockheed Martin [7]. Augustine was
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determined to be the survivor and dominate the aerospace market, where Anders
was determined to get top dollar for his divestitures. Both were determined to come
out on top. General Dynamic’s stockholders were enriched by the proceeds of
the F-16 production line sale. And this was only the beginning of the mania for
merging and developing higher and higher price values on aerospace company
stocks. Once the deals were done, the executives who had options to buy the
company’s stock at a preset price cashed in. Does this really demonstrate a belief in
the company’s ability or a money grab? Is there a benefit to the employees and
stakeholders of the company that we are not seeing? Someone else is cashing in
here and it is certainly not the stakeholder of the company who has put in the effort
to make the company excel due to the quality of its product or service. Where are
the real rewards to the real heroes of the company’s success?

What we are seeing here is the law of the jungle. The uninformed participant
should beware. Those who have worked to ensure the quality of the product and to
do a job that was for the best of the organisation are on the outside looking in, while
the manipulator of the system is accumulating the holdings and rewards. As one
might expect the banks are not too far behind in support of what is happening. That
is because when the cash flows it goes in two directions, and the banks are involved
in both. Berkowitz went on to say that the equity analysts are also involved. These
people are in the middle, advising both the buyers and the sellers on the merits of
the consolidations and ensuring a piece of the pie to themselves as the transactions
take place [7].

It is no accident that it was both the top management and financial managers
who devised the process of performance management in the interest of promoting
improved performance on behalf of the employee and stakeholder. It is time that we
study this issue at each level of the organisation and look at who is really doing
what for the company. Too much emphasis is placed on the lower levels and not
enough on the upper levels – that might reduce some of the ripping-off that takes
place. The idea of team management is seeing its time, and members of the team
should each be assessed on who does what and how that effort will be rewarded.
Maybe as part of the company review, it might be wise for the Board of Directors to
look at team performance on the products or services it oversees? This would be a
novel kind of assessment in which the various company teams actually get a chance
to report to the Board on their progress over the past year, why they did what they
did and how they helped their company improve and develop.

Questions for the reader

1. Name some of the costs that must be considered as the product and service is
reviewed for an estimation of cost.

2. What does lost opportunity mean?
3. How is the burden rate determined?
4. What role does the customer have in determining the product or service cost?
5. What qualities are required for an effective leader in establishing the IPT?
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6. Why is training so important to effective establishment of the IPT?
7. How is the benchmarking process used at your company? Does it work

effectively?
8. Is there a difference between how your company’s business cases are deter-

mined? Can you explain?
9. What are some of the differences that a ‘GOCO’ experiences that a ‘For

Profit’ does not?
10. How does ‘indirect’ funding differ from ‘direct’ funding?
11. Can you determine the useful activities in the ‘Furschluginer port valve’

exercise and the wasteful activities listed?
12. Do you have a process at your company that would benefit from value stream

analysis? What is it? Can you list the wasted activities that you might want to
recommend to management as those to delete?

13. What does EVA stand for and how is it determined? How can this be of
assistance to you as a leader?

14. How is the performance management approach used to improve the overall
function of an organisation? Is there a good reason for using it?

15. Do you have a project to which you can assign the performance management
approach, and can you do that project using these suggested requirements?

16. When you look at the executive compensation process, what is it that turns
you on or off to its general application?

17. When should the ‘Z Score’ be used on a programme, project or service?
18. What does the ‘Z Score’ tell the user when the calculations are fully

completed according to the formula?
19. How a ‘balanced scorecard’ is best applied? What are the integral parts and

how do they differ from company to company?
20. Does your company have the best personnel on the job and in the roles that

make a difference?
21. What competencies will they be utilising and are these well described in the

role or job descriptions?
22. Is there an effective communication plan in your company for discussing

goals, objectives and processes with stakeholders?
23. What about a plan for discussing these same items with new personnel as they

come into the company and onto the teams?
24. Have you asked how you should appear to your customers to achieve your

vision?’
25. Have the cost of random changes been considered in your programme, project

or service? What are they and how are you planning to deal with them?
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Chapter 6

How do we change – what do we need to do?

The efforts that are necessary for the changes discussed in this book have been set
out below for the reader to review. There is no question that something has to be
done to introduce process leadership to your company. But what do you do? Sev-
eral suggestions are introduced in a later chapter; however, listed here are some
approaches that can be taken by the leader and the company that may improve the
culture and environment.

● First, organisations must begin to focus on processes that consist of their key,
core and important tasks or activities, and realise that these processes exist to
produce a quality product or service. Companies should focus on the effec-
tiveness of the production operation of these processes so that they will succeed
as the organisation progresses through its required development. Moreover, the

Figure 6.1 Pilgram-C24 at Schofield Army Base (1934)



improved processes and their use must be viewed as essential to all their
operations.

● Second, the standard rewards and punishments levied on stakeholders must be
transformed or removed, away from old methods that restrict progress. Those
rewards and punishments which have been in place since the inception of the
company should be transformed. Or maybe the management likes operating in
the industrial revolution? Today’s more positive approach needs a new form of
recognition of what is good and what is bad. We should no longer reward people
(e.g. CEOs) for climbing the organisational ladder or chart as we have in the
past. Neither should we reward people just for being very good engineers,
manufacturing specialist or exceptional salesmen. There is a need to evaluate
the goals the stakeholders have now set and the results they have achieved over
the expected and measured period of time. In addition, who helped them
accomplish this success? If we don’t know who these people are, why not? Was
it a team effort? How do we reward the team?

● Third, companies need to align rewards to the key, core and essential processes
and goals of the individuals and organisation. People need to be rewarded for
improving the productivity of the company and reducing variations in the pro-
duction of the product or service.

● Fourth, the stakeholders need a fundamental reorientation toward a company
culture that seeks to improve effectiveness and efficiency through productiv-
ity and service. This is required if the company is to advance itself and its
staff.

● Fifth, the leaders of the organisation need to recognise that nothing will change
unless they change themselves appropriately and develop a more positive atti-
tude to coaching, mentoring and teaching the employee or stakeholder. Without
this change of attitude the status quo will continue and the employee or stake-
holder will not improve. To become more knowledgeable, stakeholders,
employees or workers must have a more positive attitude about the company,
the processes they are using and their leaders.

● Sixth, the company must identify their key or core competencies and make them
an issue with which every stakeholder deals. The question must be asked as to
who owns which competencies and how are the owners developing them? Is there
a development plan in place to improve each one? What is the plan for identifying
these new approaches and avenues that focus on those competencies, and are
there related aspects that should be investigated? Are the stakeholders being kept
up to date on changes to the key processes and tasks used to expedite the
competencies?

● Seventh, the element of change must be accepted and adopted by all stake-
holders in the company. Everything that is done must be looked at with a
questioning eye and attitude as to how processes can operate better. What can be
changed, and how does one go about making those changes? The role of the
change control board (CCB) must be fully understood by everyone, and the CCB
must be in place with appropriate policy, and must be used by the company as a
tool to improve.
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● Eighth, is accountability established for the financial elements? Who has
responsibility for the finances and how will these they be held accountable?
Accountability should not stop with the accounting and budgeting offices – they
are really only there to support the engineering and manufacturing organisations
and to make everyone honest. The key owners of the competencies and their
financial roles must be known and understood, and the responsibility placed on
their backs so that they hold the finances as a requirement in their review and
control.

● Ninth, is the role of the company leaders in holding the subcontractors
responsible for meeting the criteria set by the company in terms of requirements
and processes? The leaders of the company must hold the subcontractors to the
same level of quality and functional operation as they do the stakeholder or
employee at the plant or job location. In reality the subcontractor is a stake-
holder in the operation the minute that they take the contract offered to them by
the project leader and the company. Leaders need to make sure that this sub-
contracting stakeholder understands the requirements and configuration set by
the company and the expected quality for the production or service of their
piece of the product.

● Tenth, tracking and oversight must become accepted and expected by both
leaders, and when the production operations start to operate based on the pro-
duction goals set, the leaders should be active in the constant evaluation of the
progress of the products or services. The stakeholders should expect this and
provide input where necessary to improve the process when suggestions are
made by others. They should even make suggestions themselves for the good of
the company. At the same time, the quality of the product will improve. This
is where we find the use of peer review, as described in level three of the
Capability Maturity Model Version 1.1 (CMM 1.1). Peer review is one item
from the third stage of the CMM that the author encourages, as does the training
key process. Peer review can also be applied even when the organisation is
operating at level two of the CMM.

6.1 The first step

What are your company’s core technologies? If you don’t know them, then it is
probable that there are a lot of employees who do not know them either. It might
even be that the management and leadership of the company do not know them,
although they think they do. This is really the first question that needs to be
answered by any organisation. Without an understanding what its key technologies
are, a company is unable to sell its capabilities to a client, or a product or service to
its perceived customer. Based on the kind of work that the company does and the
personnel that it has on hand, this knowledge will provide the first clues about some
of the key technologies the company has at its disposal and deals with each and
every day. It is this capability that the company sells to the client or customer.
Capability is the skills, abilities, knowledge, processes, tools and experience of
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company stakeholders and those who can speak loud and clear with appropriate
knowledge to the customer. If it were otherwise, those who succeed in making the
company work would not be doing so. For example, why do you go to a McDo-
nald’s or a Wendy’s Fast Food establishment? You certainly don’t go there to get
your car washed. Their reputation is based on their ability to provide the customer
with the desired fast food, on demand and in the shortest period of time. When one
of those establishments loses its ability to provide that key competency, its custo-
mers go elsewhere. It is no secret several sub-key technologies are employed and
that the employees are trained for and expected to provide these abilities as a
function of the key components. It is also quite evident that those who are well-
trained provide the best service, but they also know what they are supposed to do
and understand the customers’ key technology needs.

In The 21 Irrefutable Laws of Leadership [1] John C. Maxwell points out
several reasons why we are drawn to a particular product or producer. Some of
Maxwell’s are more important to the present context than others, especially
regarding the first step. If we know what our key or core technologies are and we
have hired stakeholders to support them, and we have a reputation in the field, then
we meet many of Maxwell’s laws. The important laws are those of influence,
process, solid ground, magnetism, buy-in, momentum and connection. The law of
influence refers to the factors of who people are, who they know, what they know,
what they feel, where they have been and what they can do. You cannot do any of
this without knowing your core technologies [1]. The law of process refers to
important processes such as encouraging development of the self and others. It
encourages the maturation of the self and others, since this is truly a culture issue. It
encourages a change in the known abilities and capabilities of personnel, as well as
a facing of the difficult issues of change in the culture. The law of solid ground
refers to the necessary trust in the leadership, such as can you trust a leadership that
doesn’t care about core technologies? When credibility is questioned then the law
of solid ground has been violated and is no longer in play [1].

The law of magnetism refers to the qualities that the leadership demonstrates
by their actions. This says that the leader must generate the qualities desired by the
followers or needed in a particular situation. These qualities emulate the attitude,
background, values, energy and ability most desired by the followers, customers
and clients. Buy-in and momentum go hand in hand. When followers, customers
and clients have buy-in to the leadership, momentum starts to flow and move with
the operational effort. Now the followers will do what needs to be done to get the
product to market. Maxwell states that ‘when you have momentum on your side,
the future looks bright, obstacles look small, and troubles seem inconsequential’ [1].
The law of connection refers to the ability to make connections that are powerful
and relationships that allow others to follow without question. It requires the leader
to make time to meet with his or her people, thus making themselves available to
learn their names, to tell them how much they appreciate their efforts and most
important to listen to their ideas, suggestions and concerns. Adding these types of
connections to the reality of what one is doing will make most followers strong
believers in what is being done.
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Part of the awareness we have as leaders has to do with the understanding that
there are four specific arenas in which we operate. One is the knowledge that we
have built internally about ourselves and that we are capable of. The second is the
awareness of our people skills and the ability to develop people to fill the needs of
the company. The third is the lesser-known area of operational skills (focus on
repeatability), the skills that we have attempted to develop in this book. The fourth
is the organisational skills that the company may have developed since the stake-
holder joined the organisation. This is the ELITE Leadership Model that we dis-
cussed earlier in the book. It requires a great deal of consideration if one is to
succeed in the new corporate world.

The parts that we have spoken of most often have been the processes
required to be fully operational and functional in the world of programme or
project management. Those skills include knowledge of the requirements’ man-
agement capability, the configuration skills, the programme management skills
of planning, tracking and follow-through, and the skills of subcontractor man-
agement and quality assurance. These are the basics of the component we call
operational processes, and systems management in operational leadership, just
like the skills of project leadership, seasoned judgment and business acumen, are
all required.

In addition, the ability to track and oversee the project needs strong emphasis.
The skill and processes of planning in an efficient way allow for efficient and
effective tracking and follow-through, thereby providing the leader with an effec-
tive set of guidelines to follow. Chart 6.1 gives details of the model. This principle
is illustrated in the ELITE Leadership Model, developed for the ELITE Program at
the University of Tulsa from an original model developed by Bryan Guderian of the
Williams Company in his presentation to the graduates of the ELITE Program in
the summer of 2011 [2].

6.2 The second step

Changing the system of rewards and punishment will not be simple. This is why the
author has made it the second step. Without an appropriate rewards and punishment
system the whole operation of the project, product or service is doomed to failure,
right from the start. Too often we see organisations expect the impossible from
their stakeholders, but when the final assessment takes place and the success is
announced, rewards to the functionally involved personnel are hard to find. Apart
from pats on the back and handshakes, nothing else comes along. But when the
management incentive compensation packages are distributed to the upper levels,
these accomplishments are lauded and compensated at often ridiculous levels. This
is not a fair and balanced approach to supporting those stakeholders at lower levels
who put so much work into making the product or project work for the company.

If management thinks for a minute that others, such as the employees or
stakeholders, do not see and record this audacious act, they are mistaken. Those
stakeholders who may have been in a leadership position, but not in the upper level
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management, view the acts as lacking consideration for the hard work they and
others have put in to make the event or project successful. Lauding the top levels
can be seen as audacious as the high rewards provided to the CEOs and their staff,
who are most often seen by the stakeholders as those who may have had only a
marginal responsibility and get the greatest recognition.

The objectives, goals and team effort of the stakeholders most definitely need
to be rewarded. To this end it is suggested that the organisation look very hard and
carefully at its current reward systems and what they really want to support. As a
result of this evaluation it should establish a new set of standards that can be
measured and compensated to the team, its members and the leaders of the effort,
project or service event. The new rewards system should also look at how standard
punishment is handed out to those who fail to do their job or role and as a result are
not successful in their projects or in similar events.

Motivation for success is based on what team members and stakeholders see as
rewards or punishment. If the rewards are there, but are withheld because of a lack of
success, then there will be a general understanding of the ‘whys’ and the leaders will
have justification. Leaders are expected to demonstrate their capability to accept
failure as well as success. Therein lies the real leader’s ability to look at what was
expected, and to see what was not achieved. The leader can and must explain the
results in the most realistic of ‘terms’, relay the unhappy results to the team and still
hold their loyalty over time based on the attitude of positive thinking that they have
developed and the realisation that the team will do better next time and really mean it.

However, when a member or some members of a team are randomly laid off
after the unsuccessful completion of a project, this only broadcasts the wrong
message to the rest of the team. While they will know that the expectation was
greater than what was delivered, the team members or stakeholders will see the

Self Leadership

•  Self Awareness
•  Social Awareness
•  Relationships
•  Self Management

Operational Leadership

•  Process Management
•  Business Acumen
•  Project & Systems
•  Business Judgment

People Leadership

•  Developing People
•  Effective Teams
•  Functional Courage
•  Motivating Others

Organisational Leadership

•  Vision, Strategy, Mission
•  Enterprise Perspective
•  Change Leadership
•  Organisational Alignment

Chart 6.1 The ELITE Leadership Model [Source: Reprinted with permission of
the University of Tulsa, ELITE Program]. Note: See Appendix section
for full page image
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contributions of those who have been reduced in force and ask ‘How do I do my
job, be less visible, but become less vulnerable to lay-off?’ That’s not a question
you want stakeholders to be asking during or at the end of a product, project or
service. This is the reason for establishing the rewards up front and withholding
them only when the finish is less than acceptable. If layoff is a means of punish-
ment for non-production or non-service, this should be clear at the beginning of the
event, not a surprise at the end of it. Then the punishment is understandable,
unquestionable and accepted by all concerned.

6.3 The third step

Are we rewarding stakeholders for the right things? We set the goals and forge the
mission, but are we rewarding them for staying on target and moving in the
direction that we set for them? Many organisations identify their key, core or
driving processes and produce a list of them for all to see. However, do they make it
clear to the stakeholders that the expressed importance is to operate at a specific
level and to improve the processes as necessary over time and operate with the
necessary vigour to save the company money, operating costs or expenses as they
work through their projects, products or service?

If there is no reward for doing what the company expects, no operations will
hold the key, core or required functions as important, and the processes will be
completed only as the stakeholder sees fit based on their personal determination of
importance. This is an assumption, but sometimes assumptions are based on per-
ceptions and not reality. Assuming concepts that are understood is not a perception
one wishes to leave with the stakeholder. Even when a perception is shared, it is not
enough to simply tell someone what it is; the leader must ‘walk the talk’ and
explain again and again to reassure that the stakeholder understands what must be
done. When the company starts to reward its stakeholders for doing the right thing,
then it will see the processes being used and the core technologies come into play.

It is incumbent upon the leader or manager to know what the company’s key
processes and technologies are. With this knowledge, they will be expected to
mentor, teach and coach stakeholders, as well as ‘walk the talk’ in their use, and
to emphasise the value of observation for each variation the stakeholder can find to
improve the processes over time. The leader should be utilising the methods
available to reward the successful and to provide incentives at every step to moti-
vate stakeholders. Focus on the processes and their application will improve, as
well as the ability of the company to apply its best personnel to getting the job done
in the most efficient manner.

In a study conducted by Sibson Consulting [3], Conlon, Isler and Kochanski
found that employees returned more valued contributions to the company if their
rewards followed the employee value proposition (EVP). This represents and
measures the rewards employees feel they receive [3]. An interesting result was
that the stakeholders felt that work content, affiliation and career development
outweighed benefits and compensation. As rewards go, this turns the approach that
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many companies use to reward and keep their employees on its head. Most com-
panies believe just the opposite. Where work content, affiliation and development
were emphasised, the stakeholders’ level of engagement increased. This in turn had
a significant impact on the business outcomes of the company. On the work content
element of the EVP, the most important items to the employee were the skill level,
variety and capability of the leader who was holding the stakeholder accountable,
and job responsibility as determined between the leader and the employee. This
strongly emphasises the concern expressed in this book for leaders to know the key
and core technologies and processes and understand the body of knowledge for
each role when assigning them to stakeholders.

On the affiliation element of the EVP, the important points to the stakeholder
were the organisation’s reputation, an understanding by the leaders of the vision,
and the commitment and support provided [3]. Trust in the leadership was also
strongly chosen by the participants of the study. So when a company starts to cut
corners and its reputation in the field starts to slip, should the leader take notice that
the stakeholder might also be watching? A company’s reputation is of the utmost
importance to the stakeholder, so to maintain trust, the leader must maintain the
ability to portray a positive business image to the field.

On the career element of the EVP, the employee’s title satisfaction rated the
highest, with job security a close second and training and education level third.
Where the leader has provided a job or role title incorrectly, the satisfaction will be
less, and where the potential for loss of a job is greatest, the satisfaction will also be
less. Again the rewards component of this step is important; we must make sure
that the stakeholder in the specific role is capable of doing the job and feels well
titled in that role. Too much emphasis on termination will most likely have an
effect on the job being done. The Sibson Study found that just over one half of
those involved in the study felt engaged [3]. This meant that they knew what to do,
they understood the vision of the company and demonstrated a commitment to the
company. The study went on to point out that where almost half (44%) of
employees have low commitments to the company, performance falls short of what
most employers’ desire. It must be emphasised again that rewards for the most
positive activity must be part of the company’s actions [3]. The author states that
the reward must reflect the fact that job content, affiliation and career are of the
most importance, leading to the need for rewards geared in this direction.

6.4 The fourth step

This step requires the use of a thorough analysis and application of a re-engineering
process to the culture. For culture is a process established over time and drilled into
the personnel as the way to get things done. In a company, it can often become a
roadblock. The importance of establishing a culture set on improvement is of the
utmost importance. Improving the productivity and effectiveness of the organisa-
tion requires a whole new look at how the current culture was established and how
one will re-establish a new one.

162 Maintaining effective engineering leadership



In Re-Engineering the Corporation, Hammer and Champy [4] state that
when a process, as with the culture, is re-engineered, jobs evolve from
narrow and task-oriented to multi-dimensional. Work units change from
functional departments to process teams, stakeholders’ jobs and roles
change from a controlled situation to one in which they are empowered
and understand the role they play. Job preparation changes from training
for specifics to education on the broader scale. Performance measures and
compensation shift from activity to results. Advancement changes from
performance to capability, and values change from protective to pro-
ductive. In addition, leaders and managers change from supervisors to
coaches, and the organisational structure changes from hierarchical to flat.
Last but not least, the executives change from scorekeepers to leaders [4].
This whole idea can only be seen as a major change from what exists in
most companies today.

However, before we continue, we need to know what re-engineering is.
Hammer and Champy define it as ‘the fundamental rethinking and radical redesign
of business processes to achieve dramatic improvements in critical contemporary
measures of performance such as cost, quality, service and speed’ [4]. They say that
once the real work process has been re-engineered, the shape of the organisation
and its structure needed to implement will become more apparent. The authors of
the re-engineering concepts are very clear in stating that it is not changes to the
organisation that are re-engineered, but the specific processes that make the pro-
duct, project or service more applicable to the customer [4].

They also point out that they have found that most processes tend to be
sequential, making them slow and clumsy [4]. What re-engineering introduces is
the means to change the sequential parts and manufacture things in a more parallel
manner, allowing for shorter time in process and a more logical approach to
assembly and service.

The four requisite characteristics of re-engineering are:

1. the fundamental rethinking by the leaders of the company that focus on the
existing process orientation in the organisation,

2. the new ambition of the participants to change the way things are done,
3. rule breaking by the leaders that does not accept the old traditions as they exist

in the culture and
4. creative use of current Information technology, allowing the enabler char-

acteristic to work in radically different ways.

These require the establishment of a selected process team that will look at the
processes to make the changes and then dissolve when the work is done. The idea is
to eliminate the non-value-added work that most processes include and to look for
productive ways to exclude or add only productive applications to the overall work
approach [4].

One of the major concepts accepted in this book has been the idea that any
process or procedure used in the delivery of a project, product or service is open for
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review, suggestion and re-establishment as new and innovative. Any existing pro-
cess or concept can be improved. Without question it is the stakeholder who has the
key to this, with their knowledge of how the work is done. If it can be improved, it
should be; if cost reduction can be brought to bear, it should take place. This is a
key to re-engineering and it can be done every day in every role or job in the
modern company. However, it has to be motivated by those who control the
administration and the funds. Without motivation, acceptance and reward this
process or step will not take place. This goes back to the previous step: reward is
too important to be left to serendipity.

Let’s review what we discovered in Chapter 2 about business processes
re-engineering. Quality Process Magazine encouraged the following ‘Golden
Rules’ in 1994:

1. organise by product,
2. redesign the process flow and
3. maximise the number of workgroups to meet the need.

Sixteen commandments were also recommended (see Chapter 2) [5]. The issue
is that these requirements would necessitate an immense training or education
programme. However, the key factor is that only through the use of value stream
analysis will one really be able to conduct an efficient review of the processes and
then eliminate the unnecessary or non-value-added activities. That is assuming the
whole process is assessed, and not just a piece of it.

It is therefore suggested that the tool of choice for re-engineering should be
value stream analysis [6]. This will enable the team looking at the process to assess
the full effect of the value-added and non-value-added activities involved. It must
be emphasised that when the process is completed and the analysis has been done,
the team should also look at the whole process, as that this might be a subset of a
larger process and any adjustments will affect the other connected processes in the
overall system. Without this full assessment the effect of the changes may have no
impact on the overall operation.

6.5 The fifth step

Leaders in today’s organisations seem to think that as the company progresses,
employees will automatically change to fit the requirements established, and as the
company changes, their needs and capabilities will also change. What they don’t
realise is that the company requirements to a stakeholder, and those that they fol-
low, are often those set by the culture in which they operate. That culture might be
different from department to department, especially if the company has not taken
the time to look at and develop the processes needed to instill its own new
requirements. Therefore, it is incumbent upon leaders to be aware of the vision,
mission, product development and objectives of the company in order to see where
and how they must impose the required changes and develop a body of knowledge
about what is and is not working.
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It is suggested that the reader look again at the rewards Section 6.3 above.
Again, these results are best found by conducting a value stream analysis to
develop the positive and negative needs or activities for the group – what is of value
and what is not – focusing especially on what they direct and lead. If a leader has
not worked with their stakeholders to coach, mentor, teach and develop their skills
regarding variation on all their processes for which they are responsible that con-
cern the customer and the supplier, those stakeholders will be unaware of the events
in the work group, especially where things have changed. That contact between the
leader and the stakeholder works two ways: one is the detrimental demand on
the stakeholder to produce as needed; the other is the feedback the leader gets from
the stakeholder about shortcomings and needs (Chart 6.2).

Leaders have to understand that their personal actions are watched at every
movement by stakeholders. What they say is recorded in the minds of their fol-
lowers but not necessarily followed through at first blush. The reason for this is
often very simple: the stakeholder is trying to find out just how well the leader
really believes what they have said. ‘Walking the talk’ sounds like a cliché; how-
ever, if leaders do not follow through on what they personally say, their word will
be seen as being meaningless and without value. Once that happens, the rest of
what one says will hold no meaning for any of the others in the group. That’s how
the company culture works; it spreads the bad word fast and the good word slowly.
Ideas that are expected move especially slowly. They go slowly because the lea-
der’s word is always being tested. Once the leader understands this reality they are
more able to get things done more effectively because they follow through on what
is said and often repeated, and ‘walk the talk’ on a consistent basis.

It is essential that leaders provide all of their followers with a list of changes to
be made to their processes – that is, the new approved adjustments to process and
procedure from the CCB. They might not need this information right now, but they
will in the future. When a stakeholder feels that they are a part of the group and are

1.  Tolerated Innovation & Risk Taking

2.  Attention to Detail & Reward System

3.  Outcome Orientation

4.  Impact of Leadership Decisions

5.  Team Orientation

6.  Company Atmosphere

7.  Long-Term Perspective

Chart 6.2 Seven Characteristics of Organisational Culture [Source: From Conner,
D.R. Managing at the Speed of Change. New York: Villard Books; 1994]
(Chart 6.2). Note: See Appendix section for full page image
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kept informed, they will be more forthcoming with information to the leader and
more receptive when there is a need or requirement that must be changed or followed.
It is trust in their leaders that most stakeholders hold most dear to their operations.
When they lose this trust it becomes difficult for them to continue to do their job and
their feeling of affiliation falls below that which is desired. That loss of affiliation will
result in a desire to flee or leave and will set up a situation in which the stakeholder
may be looking for a way out or a way to hide from attention in the scheme of things.

6.6 The sixth step

Where do we begin to identify the core competencies that make the company what
it is? We begin with the products or services that are produced by that organisa-
tion. Generally the company is populated with people who are skilled in working
on the specific core criteria that make it what it is. These core capabilities gen-
erally give us a clue as to what our core competencies are. How well do the leaders
of the company know what the core competencies are – hopefully, all of them?
How well have they been documented and communicated to the entire company?
Often not at all. Are there processes and procedures that are used by the stake-
holders to function within the confines of the policies and requirements and that of
the company? If so, what are they and have they been documented, or do only a
choice few stakeholders know what they are and others take direction from them
as the quasi-leaders?

Once the core competencies have been identified it is incumbent upon the
leadership to ensure that there are stakeholders who can do the job and fill the
identified roles for each deliverable and work package. This is often done through
knowledge of who can do what and how long it will take to accomplish that task, as
well as the processes that go with it. If we don’t know what the capabilities are, we
are in a big world of hurt. It means that we have a job to do, but do not know who to
assign the jobs to, and have no idea who can do what is necessary to accomplish the
tasks required. Knowing the capability of the staff means that we know what the
body of knowledge is for each role and can identify the people who can fill that
role. There might be some discrepancies where all the skills required are not pre-
sent, but knowing the body of knowledge enables us to determine the gaps for
further coaching, mentoring, teaching or training.

Remember that a body of knowledge is made up of more than just the
knowledge of the individuals. It consists of skills, abilities, knowledge, processes,
methods, tools and experience. Sometimes it even includes certifications that a role
might require. The same body of knowledge might have different criteria for a
different role but be the same in its overall description of the requirements. That is,
the criteria for a similar body of knowledge might have more critical requirements
because of the severity or complication of the job that must be done. This helps us
determine the capability of the roles and the jobs that are required to provide the
deliverables or work packages.
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6.7 The seventh step

In every organisation, the element of change must become the accepted and
adopted concept in the company by all the stakeholders, managers and employees
alike. Everything that is done must be evaluated with a questioning eye and the
attitude as to what one can do to make the company processes operate better than
they currently function. The questions have to be asked as to what can be changed,
and how does one go about making those changes? A policy must be set in place.
The role of the change control board (CCB) must be fully understood by everyone,
and the CCB must be in place with appropriate policy and must be used by the
company as a tool to improve.

So, what do we know about the nature of the change? Is there more for us to
understand and pass on to the stakeholders under our mentorship? Collecting data
regarding the change is an important activity, and communicating that information
is just as important. What is the accepted process for making the change? Has the
leadership taken the time to look at that process? And do we as a group understand
the ramifications of that action? If there is no process and this is a random change
requirement we have already lost the battle with those people who resist change
altogether. The resisters will win out because of a lack of commitment and
understanding about what the change will do for the overall operation.

As change is defined, it becomes both an important ingredient in the company’s
process improvement gains and the means to identify new and robust products,
projects or services that the company provides. The important ingredient here is that
item spoken of in past chapters: leaders retaining the opportunity to read and study
new ideas. This can only happen if the leader has properly coached, trained or edu-
cated their workers to take care of the responsibilities they have as employees. The
free time that this provides the leaders enables them to look at new ideas and read
articles that describe new approaches, and becomes a platform for innovation.

‘Innovation’ is a whole new realm from which the leader can identify and
support new ideas, products or services; yet without the time available to study they
might not have known of them at all. Now the issue of resilience to change really
comes to the forefront. With resilience, the leaders can now look at what is hap-
pening around them and discover what needs to be done to enter a new realm of
endeavour or provide a service long awaited by the customer at large. With this
new time available, the leader needs to audit their information intake to the kinds of
things that appear to be important and to develop observational skills that look at
these things from a different perspective. As they ask questions and watch the
trends of their business, the readings and ideas that are presented through various
media will start to develop new ideas and approaches that they can use. Remember
that the innovators don’t create the wave of innovation; they merely amplify it and
help to popularise the ideas or services for others to use. Chart 6.3 emphasises the
prime management functions of leadership.

Being able to spot opportunities is a change-oriented skill. It goes arm-in-arm
with the potential success of the company and the leader’s ability to be resilient
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when faced with the adverse conditions that often accompany change and resis-
tance to it. Resilience requires the leader to observe the trends and find a way to
deal with them. With that comes the requirement to search for solutions in the face
of adversity while realising that some of what you as a leader do might appeal to
others as well [10]. What unexpected successes have you had and what might they
mean in the scheme of things? How are you dealing with trends that are running
opposite to your normal approach? Sometimes the worst events are flush with the
greatest ideas that you might not have thought of at all. Where were you and what
was happening when you noticed the handwriting on the wall?

We cannot ignore our competitors and just say they don’t exist. They do, and
they often have some fantastic ideas. Sometimes they come up with the most
ingenious ideas. How are you dealing with them and how resilient do you feel when
you have to come up with an idea that will put you back in the running against the
competition. Breakthrough ideas occur when you are up against the wall, under
pressure and searching for new opportunities. Innovators are prepared to act
because they do not fear change. If you know what your people are capable of and
can count on them to work with you that also provide more than a little help [10].
For this reason I wanted to remind the reader of the process required to verify the
capability of your workers and the means required to reduce the gaps by coaching,
teaching and mentoring in their capability arena. See Chart 6.4 on the body of
knowledge development.

It should not be a surprise that the most important element of change is the
ability of the leader to be resilient. As demonstrated by Chart 6.5, many items
impact on the leader, who must bring change to the company and understanding
to those who serve as stakeholders and followers in executing that change [7].
No matter how astute the person, without resilience the potential of the change and
the ability to execute it will not take place.

•  A Primary Focus Must be on Teaching &
   Coaching to:
    –  Control Processes & Keep Work Distributed
   –  Satisfy the Customer
•  Develop Long-range Customer Driven Plans
   –  Involving All Employee Inputs
•  Devote Time to Studying, Thinking &
    Learning
   –  About Bold New Innovations
    –  Concern for the Success of the Company

Chart 6.3 The Prime Management Function is Leadership. Note: See Appendix
section for full page image
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6.8 The eighth step

Accountability is a must. Without true accountability and assignment of responsi-
bility for the financial aspects of the project, programme or service, the operation
upon which the company is dependent will fail due to inattention or a lack of concern
from uninvolved stakeholders. Leadership and its attendant parts require that
responsibility, accountability and the attendant reporting are assigned to finances. The
measures used to determined appropriate attention to detail are up to the management
and leadership, but they should be arranged and required of the responsible resources.
This is where the leader’s ability to ask questions and track the events really counts.

Accountability for the leaders and the team, whether they are peer or pro-
gramme personnel, begins with them accepting periodic status and control meetings.
These meetings enable the leaders and members of the team to hear the same
information simultaneously; they enable them to monitor and control activities,
identify problems and establish a consensus on the solutions to issues. They also
allow the members to assign future activities and provide feedback on team per-
formance since the last meeting. To be functional the team and the leadership need
to review the accomplishment and any concerns with a view to self-evaluation and
adjustment of their operations.

This need is an opportunity to bring in the benchmarking tools and look at the
performance of the competitors as well as other teams in the company. Comparing
what can be accomplished with what has been accomplished is an important

Knowledge

Attitudes

Abilities

Qualifications

Experience

Processes

Methods/Procedures

Tools

L6 L5 L4 L3 L2 L1

Level of Knowledge

Chart 6.4 The Body of Knowledge. Note: See Appendix section for full page image
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accountability step for the leader and the team. Without this comparison, the team
is just looking at its own efficiencies and deficiencies. Comparison with others
allows the team to see new approaches and problems that they might have created
but were unaware of. After such a review the leader and team members should set
out to track their existing goals again and compare them to what they might be
doing with the new information they have acquired.

Without question, top-level management should be brought in periodically to
see if its corporate goals are being met and how the accomplishments compare
to the overall expectations of the company. Perception is a nasty enemy: if it is
going against the team it can devastate the project. To set the perception right and
deal with any misconceptions, the leader and the team must have the top-level
management involved in a periodic review at which the air can be cleared and the
record set straight. Any misconceptions or perceptions on behalf of the leadership
or management will arise at this time and be subject to discussion and clarification.
It is the duty and responsibility of the project leader and the team to deliver the
product with realistic specifications and requirements within schedule and cost.
Without this guarantee, the effort is a total waste of time.

6.9 The ninth step

The role of leadership in managing the sub-contractors must be identified, written as a
document, understood by all involved and followed. Assurances must be made that
the requirements for the work packages will be shared with the contractors as well as
that the changes that occur to the requirements, configuration and the build of the total
work package will go forward. Configuration changes must be shared with the con-
tractors as well so that they are not left out of the loop of new directions determined
by requirements changes and configuration changes. The cost of these changes should
be worked out in some detail so that sub-contractors do not feel they are absorbing
costs that are not due to their actions but those of the company. At the same time,
open the door to subcontractor input on changes that they might see in the develop-
ment of their part of the project, product or service. When the subcontractor is brought
in, they become a part of the team and should be treated as such. The subcontractor
may then be more willing to work out lesser costs as they see new ways of getting the
work done or savings that might be passed on to the company and the client.

Subcontractor leadership needs to be assigned from within the team. The best
leader is the individual who has the specific role or job on the team that requires the
subcontractor to perform as a member of the team. It is incumbent upon the team
leadership to make this role a clear and understood job that someone must undertake
and fulfill in the best and most accepted way possible, by following the established
and accepted processes and communicating with subcontractor and team members
alike. Does the subcontractor understand the requirements for the work package they
have been assigned? Are they on board with the configuration, cost and schedule for
completing this work package? Are there rewards and penalties in place that make it
clear to the subcontractor how the work package and its resultant product will be
assessed, evaluated and controlled? If these guidelines are not understood, the result
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may not be what the team is looking for and the work package may not be what the
company wants or needs. If the subcontractor understands that they are an integral
part of the team, and that they will be rewarded for any savings and improvements
made, they will want to play that role. It needs to be clear to them how they can do
that. There should be a role description with the body of knowledge that describes
how they are able to contribute to improving the work package.

6.10 The tenth step

What type of tracking and oversight has been put in place to oversee the entire
project, product or service? Without this part of the planning process in place and
with a clearly delineated policy, there will be little hope for success in the long run.
The policy should be clearly stated, with the required processes in place and the
procedure worked through with all of the associated stakeholders [8].

Have we done an effective planning job? Is enough known about the project,
product or service to allow us to determine adequate requirements that will enable
us to do a good job of configuration and production on the work package?

The most important part of the planning process is the establishment of the
engineering development plan (Chart 6.6). This should be used to track the activ-
ities of the work package. The status of all the aspects of the plan should be com-
municated to the members of the team and up to the next level, where the package
will be integrated. Inherent in the plan are the verification processes that will be
used to track and oversee the operations. As the work progresses, accomplishments
should be communicated, and when milestones are completed this should also be
passed on. All affected stakeholders should be aware of the status of the package,

The Culture Resilience

The Commitment
to Change

Synergy
The Resistance

to Change

The Role
of Change

The Process
of Change

The Nature
of Change

Chart 6.5 D.R. Conner Says That the Elements of Change Are Best Met with
Resilience [Source: From Conner, D.R. Managing at the Speed of
Change. New York: Villard Books; 1994 [7]]. Note: See Appendix
section for full page image
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especially any revisions, refinements or changes that have been approved. Some-
thing that is often forgotten are commitments by the leader to others outside the
team, especially top-level management. Changes that will affect these commit-
ments must be communicated as soon as the known adjustments have been applied.
Where tracking and oversight is the rule, these items will be known quickly and
reacted to just as quickly.

Where cost and schedule are affected and tracked, a communication to
everyone is more than suggested, it is required. It should be dealt with quickly,
especially if there is an increase in either. The corrective action should also be
known by all affected. To enable the leader and management to know what is being
measured and tracked, it is wise for a tool to be applied and put in place where it
can be used in the communication process. Microsoft Project Management is a
package that should be looked at carefully and might be used as the key measure-
ment tool for schedule control and assessment. If the reader has a different package
that serves as a good Gantt Chart measurement tool, it should be used.

With these tools to hand, periodic meetings with the team and the affected
players should be scheduled. Weekly meetings are suggested. If possible, peer
review teams should also be established because they bring a different viewpoint to
the project. Peer review teams are made up of people who are totally disconnected
from the work package itself but have the expertise to be able to look at all the
activities and can comment on the wisdom or lack thereof and make suggestions
that might improve the process and activities for the team. The peer review team
would be brought in periodically to review the schedule, cost and activities
whenever the feedback would be of benefit to the actual team [9].

Periodic formal reviews should also be established at meaningful points in the
schedule to ensure that progress is being made. These should be conducted with the
end user where possible and all affected groups in the organisation. Top manage-
ment should also be invited to hear what is said about the project, product, service
plan or package. Earlier in the book, it was stated that there were key processes that
are recommended in the third stage of the CMM that would benefit the reader. Peer

1.  Create the Operational Definition for the
     Company
      –  What is the Product, the Vision & the
    Mission?
2.  Develop a Risk Management Strategy
3.  Build a Useable Work Breakdown Structure
4.  IDs for the Task Relationships
5.  Estimate the Work Packages (Time & Cost)
6.  Calculate the Initial Schedules
7.  Assign and Level the Available Resources

Chart 6.6 The First Steps of a Real Plan. Note: See Appendix section for full page
image
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review is one of these, alongside training. Use of these processes will help the
leader and the organisation conduct meaningful formal reviews.

The use of level three key processes is not restricted to when one is focusing on
the level two processes towards becoming a mature organisation. Of course level
two is of great importance to the engineering function, but the level three processes
that support and help build a stronger organisation are the best use of time and
effort. It is for this reason that the author suggests that the training and peer review
key processes are considered and used.

To review, here are some of the key processes and issues that the leader should
be aware of and exercise in their business environment. These are not given in any
specific order, but they support the ideas presented in this book.

The leader should be strategically oriented to understand the overall corporate
mission, know the key strategies and be committed to the success of the company.
They should be aware of the business conditions and how they link with the strategy,
and be monitoring and guiding the trends and opportunities for maximum success.

The leader should also be aware of the income issues – how the finances affect
the other organisations and where their use of technology has been the most suc-
cessful. Alongside that a thorough understanding of the competition and the orga-
nisation’s customers should be demonstrated in their daily application of these
skills and abilities. A good understanding of the company culture provides
knowledge of where and how to introduce the required changes and adjustments to
the daily operations, as well as how to be the resilient component in the mix [11].

In addition, the leader is expected to exhibit a high standard of performance to
the other stakeholders – to walk the talk – be an effective listener, an action type,
and trusted by their staff. The effective leader is expected to be able to stretch their
stakeholders, thereby fulfilling their potential, and can identify the most capable
performers. That same leader is expected to communicate effectively both verbally
and in writing, manage conflict and change, and above all prepare their successors
through coaching, mentoring and teaching. This adds up to a lot of requirements for
the most capable leaders, but it is what is expected. With proper attention to the key
issues and ideas presented in this book, one should find the tools are there to be
used by that capable leader, and then some.

Questions for the reader

1. Do you know what your company’s core or key technologies are?
2. If you know what your core or key technologies are and have hired stake-

holders to support them, does your company have a reputation in that field?
3. How do Maxwell’s Laws fit into your way of thinking about your company’s

reputation?
4. What type of reward and punishment system does your company have? Have

they ever given an indication that they are open to considering a new
approach?
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5. Is your company’s reward and punishment system focused on the objectives,
goals and vision? Is the team rewarded or punished accordingly for meeting or
not meeting the company’s focused items?

6. Does your company reward the top-level management before the stakeholders?
Is there a Management Incentive Compensation Plan and no reward system for
the stakeholder? What type of stakeholder reward system is in place?

7. How does your company ensure the ‘trust factor’ in its daily operations? How
would you improve that factor if you were the leader of a project?

8. What items does the Sibson Study brings to the table for a leader?
9. How would you apply Sibson Study information to your company?

10. Would the EVP have any effect on your company? Explain.
11. What is the biggest roadblock to a company conducting a business process

re-engineering project?
12. What happens to an organisation that has been re-engineered?
13. How well have the core competencies been documented and communicated to

the entire company?
14. Are there processes and procedures that are used by the stakeholders to

function within the confines of the core processes and that of your company?
15. Knowing capability means that your organisation knows what the body of

knowledge is for each role and can identify the people who can do that job
who are filling those roles. Do you believe your organisation is aware of this?
Are they able to assign the correct people to the needed roles?

16. What are the parts of the body of knowledge? Can you name and define them?
17. How do you determine the various levels to each item in the body of

knowledge?
18. How well is change accepted in your company? What is the company policy

regarding change?
19. Why is resilience so important to an individuals’ capability to deal with

change?
20. What does financial accountability have to do with leadership? How is

financial accountability done in your company? Do you feel it is fairly done?
21. Does the sub-contractor understand the requirements for your work packages

when they are let out?
22. Are your subcontractors onboard with the configuration, the cost and the

schedule for completion?
23. Are there rewards and penalties in place that make it clear to your sub-

contractors about how the work packages will be assessed, evaluated and
controlled?

24. How do you ensure that the tracking and oversight process is conducted?
25. Are there tools that can be used to factor in the tracking and oversight

requirement?
26. How is the process of peer review utilised to ensure effective leadership and

management?
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Chapter 7

Individual capability

There are three components to individual capability:

1. the self, or ability to function with meaningful people who have leadership
skills,

2. process leadership skills, or ‘operational leadership’ and
3. the skills and ability to work within the organisation and construct successful

organisational leadership policies.

By reiterating those skills illustrated in earlier chapters, and adding new cate-
gories, this chapter will help the reader develop the necessary skills in these three
components. It will also define capability as seen by the organisation from many
viewpoints (Chart 7.1).

Capability is an important concept and must be carefully assessed when trying
to improve the operation of a company. Individual capability is the people part of
the operation. It includes the skills, abilities, knowledge and experience that people
bring to the organisation when they are hired. When we hire someone, we are
looking for the specific skills required for the role or job. As well as that is the
ability to apply those skills and knowledge, focusing on the how and why that
explains how things are done. Experience must also be a key consideration, as
knowledge and ability are often learnt from experience. This can be discussed in
the hiring interview, which is a chance for the interviewer to discover what the
prospective applicant really knows and doesn’t know (Chart 7.1).

Figure 7.1 Martin bombers at Schofield Army Air Base (1934)



It is critical that the hiring leader or manager has done their homework before
the actual interview takes place. This should involve a delineation of the skills
required to do the job and fill the role, with the associated abilities, knowledge and
experience that are needed. Skills come in varying levels, from basic to highly skil-
led. It is quite important that these be determined for each job and stated in the job or
role description before the interview process begins. A job role and its associated
levels of skills, knowledge and abilities should be established and made available to
Human Resources so that they can do the necessary advertising and review the
resumés of those who apply. Establishing the levels of skills, abilities and knowledge
might be seen as a function of establishing the body of knowledge for the role.

Looking at Chart 7.2 we can see that a competency structure can be used to
develop the requirements of a company role or job. Once the need and requirements
are determined, the capability for that role has been determined. Notice that the ‘body
of knowledge’ incorporates more that just the skills, knowledge and abilities (SKAs).
However, for now it enables us to begin determining the needs for this role.

Using the difficulty levels of 1 through 5 as an example, we can now determine
the skill level, knowledge level and ability level we will expect from the person we
hire. The level of difficulty does not have to be the same for each of these concepts; it
may vary from the most difficult to the least difficult depending upon the needs of the
role or job. If we look at Chart 7.3 we can see that any one characteristic might have a
different difficulty rating for each concept. This means that the hiring leader is able to
categorise capabilities presented by the candidates that might be grossly different,
and that in the assessment might have a desirability level that is either acceptable or
unacceptable depending on the specific need or characteristic requirement.

A Capability is the Integration of People, Processes and
Tools Working Together to Create a Valued Result

Process The Prescribed Way That
Something Must Be Done
to Achieve the Desired
Outcome

Tools
The IT, Templates,
Equipment, Facilities, etc.
Needed to Perform Work 

People The Right Number of
Skilled, Trained People
with Experience

•  Prioritised and Funded
•  Requirements from Programmes
•  Skills & Abilities, and
•  Company Strategy

Chart 7.1 What is Capability? Note: See Appendix section for full page image
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Let us look at an example. If we were hiring an experienced systems engineer,
we would want that person to be very knowledgeable about requirements and have
a high level of capability in determining them for any type of product or service.
They should also be knowledgeable of configuration management techniques, but
because configuration is the responsibility of another person they need not have as
high a knowledge base in that concept – understanding is as important here as
application. Quality may also be of high importance, but not as high requirements.
We might set quality at a medium level. The issue of processes would be higher, as
allowing others to conduct their processes under the systems engineer’s guidance is
important and highly desirable. With this thought in mind, we look for the candi-
date’s ability to guide the stakeholder in each case with which they deal, but at
the same time they must be able to hold them accountable for the results and
effectiveness of the process operation of which they are in charge. One might also
be concerned with the individual applicant’s ability to guide others to develop their
procedures that support the processes.

Now we have a measure that allows us to assess the candidates for a specific
role or job that we are offering. This guide helps us develop the requirements for
the role or job and allows us to assess the applicants for it. I am sure the reader
knows that it is not possible to find or specify all the characteristics required.
Therefore, while the interviewer is doing their job they can assess the candidate’s
interest in the job, how they have approached similar situations and their will-
ingness to grow by developing in the role over time. Knowing all of the char-
acteristics required of the role allows the candidate and the hiring reviewer to
determine any gaps in the capabilities of this person. The fewer gaps that are

The Organisation’s
Competency

The Organisation’s
Discipline/Branch

The (Specialty) Role

The Requirements of the Role:

Qualifications, Certifications,
Attitude, Knowledge, Ability,

Processes, Methods, Tools,
and Experience

Requirements Are -
Levels of Capability

The Directorate
‘Systems’

The Discipline/Branch -
Requirements Analysis

This Is the ‘Body of
Knowledge’

Difficulty Level 1

Difficulty Level 4

Difficulty Level 5

Difficulty Level 3

Difficulty Level 2

Chart 7.2 The Competency Structure. Note: See Appendix section for full page
image
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identified, the better they fit for the job. However, where there is a very positive
attitude, a willingness to grow and a shortage of gaps, the hiring manager can see
that this may be a fit, especially if the role is not in a critical area. The candidate
will also see meaningfulness in the role that they can fill with a determination to
develop over time while in place. This gap analysis can be used to determine the
training, education or coaching that will be required if the candidate is hired.

Hopefully the reader can see how important it is to determine the specific
SKAs and level for identifying the best fit employee for the job or role. It is just as
important that the leader or manager sees the employee’s ability to adapt to
the requirements to develop based on the qualifications brought to the table by the
search this may be brought, by the candidate and by the HR organisation for the
qualified applicant. Where there are gaps? Who is the best fit and how much work
will have to be done to eventually get the chosen candidate to the required level for
the role? Knowing where the gaps are and being able to train or educate the
employee to reduce them makes the company more successful.

7.1 Repeatability: the key process for leaders and
their employees

The key processes for leaders and their employees are at level two of the Capability
Maturity Model (CMM) Version 1.1. This is the repeatability or project manage-
ment level, and includes project planning, requirements management, configuration

Knowledge

Attitudes

Abilities

Qualifications

Experience

Processes

Methods/Procedures

Tools

L6 L5 L4 L3 L2 L1

Level of Knowledge

Chart 7.3 The Body of Knowledge. Note: See Appendix section for full page
image
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management, quality assurance, subcontractor management, project tracking and
oversight. Each of these processes is a key concept in the leader’s toolbox for
assuring that every project will be similar in results and completion to any other
that they might take on. Two key parts of the ELITE Leadership Model are shown
in Chart 7.4, in which ‘repeatability is determined by self and people-oriented
leadership skills’.

Before determining the requirements, two skills from the ELITE Leadership
Model should be examined carefully. The first is self-awareness development, and
the second is people leadership development [1]. Being aware of one’s capabilities
is essential when beginning a project, product or service. If a leader is able to
understand themselves and use the skills that they have developed, they will be able
to follow through with the other stakeholders working beside them to determine
what is needed. Knowledge of the self helps development of the team, which is a
people leadership skill.

It must be obvious by now that the body of knowledge is a key concept in
developing the capability and long-term ability of a company to stay current with
the technology and function of the roles it has assigned to stakeholders. When a
company stops keeping up with the changing technology and changing environ-
ment that affect its roles, jobs stagnate and the company is unable to keep up with
the needs of its customers or the environment. The body of knowledge determines
the requirements for the job or role. However, they are also determined from
examination of the company’s core competencies and the processes, tools and
methods required to get the job done. That is to say, if we know what core com-
petencies are required to satisfy the company’s vision and mission we can easily
identify the roles that will be required to expedite those jobs and complete the
project, product or service.

Each of the core competencies will have a set of required roles. Within each
role will be the set of skills, abilities, knowledge, processes, tools, methods and
experience that make up the body of knowledge required to execute the role. This is

•  Self Awareness
 Development
 –  Self Awareness Skills
  •  Self Awareness Skills
      of Effective People
    –  Management Skills
    –  Social Awareness
        Skills
    –  Good Relationship
        Development Skills

• People Leadership
 Development
 –  Effective Team
     Building
 –  People Development
     •  Coaching
     •  Mentoring
     •  Teaching
 –  Motivation Skills
 –  Functional Courage

Chart 7.4 Self Awareness & People Leadership. Note: See Appendix section for
full page image
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why we have to start with the core competencies. It is also not uncommon for a
stakeholder to have more than one role. A complete analysis of the needs is a must
for any company (Chart 7.5).

Once the core competencies (technologies and processes) are known we can
begin to identify the baseline roles required and played by the staff to support these
capabilities. Now that we know the roles and the people who are filling them it
becomes important to determine the body of knowledge required to support these
roles. Imagine that you don’t have the cooperation of the people in those roles.
What kind of problems are you going to have getting the information required
about their capabilities? If you are not a leader, and cannot gain the support of your
stakeholders, you will not be able to determine what capabilities the stakeholders
have and you will definitely not be able to assist the specific role in developing
their capability gaps.

The fifth key point is to determine the number of resources that you have in
any one capability requirement. This knowledge might be helpful when you have
too many stakeholders and need to eliminate some of the redundant ones. However,
keep in mind that you are dealing with a culture and protecting roles and other
individuals may just be something that you have to overcome. Leadership can
never be forgotten when filling the role of manager or supervisor; it might carry
some baggage with it.

Point number 6 can generate a lot of resistance from the leader’s supporters. If
one is not truly seen as a provider of development, affiliation skills and their
nuances, who has an understanding of the organisation, this data will be very dif-
ficult to gather. Cooperation will be much more forthcoming if the leader is
developing stakeholders through mentoring, coaching and teaching. Roles and jobs
that are threatened will come under a form of protection much more quickly than
those that are not threatened. When employees see their leader as someone who
develops them and continues to look out for their growth and advancement, they

1.  Identify the Critical Technologies & Processes Used by the
     Company
2.  Identify the Baseline Roles Played by Staff to Support the Critical
     Technologies & Processes
3.  Determine ‘Body of Knowledge’ (Skills, Knowledge, Attitudes,
     Abilities, Processes, Methods, Tools & Certifications) Required
     to Support the Roles
4.  Identify the Capability of Each Role, Each Process & Each
     Technology – Where Are the Gaps?
5.  Determine the Number of Resources Who Have These
     Capabilities
6.  Determine the Capability Over Time with the Resources That Are
     Available, Developing & Planning to Retire

Chart 7.5 Eleven Points for Knowledge Development. Note: See Appendix section
for full page image
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will be more welcoming of any questions that have to be asked. Most stakeholders
want to be able to retire with dignity – when they see that their leader is making that
possible as well as supporting others in the group they will support the leader’s
questions and provide the necessary answers. In many cases one will find that the
stakeholder might volunteer to be a mentor or coach for a younger more inexper-
ienced employee.

If the policies are in place they should be published and discussed by all
involved. How do they work for the betterment of the stakeholder? To reiterate, we
are most concerned as a company that the critical or core competencies are sup-
ported by trained and capable employees who are either able or developing to
become everything that they can be for the roles that they fill. If the policies don’t
support this, there is a big problem that needs to be fixed. This can be done by having
quarterly one-on-one meetings with the stakeholders to gather input. The ability to
communicate and do it well with all involved is of the utmost importance. Where
leaders lack the skills that are required, they may need more training themselves.
Now we can see why the idea of knowing the self, as identified in the ELITE
Leadership Model, is so important. Where there are gaps, one must work to develop
that skill or ability to identify the tools and methods to be successful (Chart 7.6).

Does the policy include the establishment of a change control board (CCB), or
does one already exist? If it doesn’t, then the policy should be developed, supported
at all levels, especially top management, and put into place to support the changes
to requirements, configuration, processes and plans. Without the policy and the
placement of the best people in the company on the CCB, the appropriate changes
cannot occur to keep the stakeholders happy and the customers satisfied. In addi-
tion there will be no changes that could save the company money and improve the
quality of its product, project or service.

  7.  Identify Methods in Place to Maintain Capabilities
  – Mentoring, Cross-training & Internships
  – Programmes, Courses of Study & Re-Training (In & Outside)
  8.  Establish Policies & Publish to Ensure Action for Critical
       Needs
  – Performance & Gap Assessment, Quarterly Review
  – Management Development, Skill & Knowledge Training
  9.  Establish Change Review Board – Meets Monthly to Enact
  Change to Policy & Process
10.  Eliminate Capability Gaps in Training Workforce or Hire
       New Employees That Have the Required Skills
11.  Maintain Education & Training Programs for New Skills,
       Changes in Operations & Gap Reduction

Chart 7.6 Eleven Points for Knowledge Development (cont.). Note: See Appendix
section for full page image
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When one thinks about it, the last two items on the list are really givens. Once
you have identified the gaps that exist, can you coach, mentor or train for that
requirement? If many of the stakeholders in those positions are close to retirement
and even ready to leave, you hire the best available with the skills that are required
and coach, mentor, or train for the remaining gaps. But it is incumbent upon the
leadership to make sure that the stakeholders are aware that development is
important and available to them when new skills are required, as well as when gaps
are recognised and in need of development.

Chart 7.7 shows a flow chart that can be used to illustrate the use of the CCB in
any company that supports this type of policy. First you have to recognise that
change is required, and what that change will be. The next step is to develop a
policy that will support the change and bring it to the attention of the CCB. If a
value stream analysis is required it should be done. The result should then be
brought to the attention of the CCB. If they agree, then the changed process should
be published for all to see and use.

7.2 Repeatability: focus on project and programme
management

When focusing on project or programme management, one is dealing with the
fundamental issues identified by Watts Humphrey in the early days of the Software
Engineering Institute. These are:

1. requirements management,
2. configuration management,
3. project planning,
4. quality assurance,

Change

Company Support
for Modified

Processes

Value Stream
Analysis of All

Processes

Establish Change
Control Board

(CCB)

Publish to All
Involved with

Changes

Teach, Mentor &
Support Key

Processes

Policy to support
Operational
Processes

Review All
Suggested
Changes

Chart 7.7 Change, Policy & the CCB. Note: See Appendix section for full page
image
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5. subcontractor management and
6. project tracking and oversight.

Chart 7.8 gives the complete CMM [2]. The example illustrated is CMM
Version 1.1, and shows the key processes for all of the five stages of the model.

The following is a reiteration of the stage two key processes. The second stage,
repeatability, is Humphrey’s assessment of the needs and requirements of pro-
gramme or project management that includes basic project management processes
such as tracking, cost, schedule and engineering functionality. When in place these
process disciplines allow operations to repeat earlier successes through the use of
similar applications. Planning and managing a successful project is based on the
experience of similar events. By institutionalising the prescribed management
processes, organisations can repeat and implement projects that might differ only in
the image itself.

Organisations that have installed the required processes and controls are able to
plan, establish functional requirements and configure them appropriately. They are
also able to manage their subcontractors, conduct effective quality reviews and
track costs, schedule and functionality. The requirements and work products are
appropriately baselined and their integrity is controlled. Stage or level two is
categorised on the CMM as a strong capability because it involves disciplined
planning and tracking with stable oversight and applications allowing for effective
and efficient performance on the required project, programme or service.

A good analogy to illustrate the effectiveness of institutionalising the stage two
processes is that of a typical engineering project. Established management controls
allow the leader to look into the project – which might be the building of a suc-
cession of black boxes – and include things like a set of programme milestones.
Even though the leader may not be able to see the details of what is happening in all
of the boxes, the processes and their checkpoints can confirm that the process is
working, and when it is not the leader can react accordingly.

7.2.1 Requirements management
The process of requirements management usually begins with what might be called
evolutionary prototyping. This is where the team and IPT or IPDT group gets
together to identify the structure of the prototype to be built as a project, product or
service. Over time the team performs a number of walkthroughs with the stake-
holders to elicit and validate the development of the necessary requirements. They
use increasingly specific criteria to attempt to reduce ambiguity and incomplete
information. The problem with this process is often that the team overlooks specific
risks that must be mitigated and do not realise their presence until a later time, often
after the baseline has been set. Managing risks has to be high on the priority list
when doing the requirements, beginning with the identification, analysis and
resolution or mitigation of need and risk. This is why risk mitigation and identifi-
cation are at the very beginning of the process on the WBS model. A good example
of a system used to regulate and control the risks is called the ‘go/no go gate
model’. This identifies specific gates, and whenever the assessment of requirements
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reaches one of those gates the team makes a decision to go or not go based on the
analysis of the requirements. Is it obvious that risk management must be an
ongoing process in requirements determination? In many cases it is not. For this
reason it is suggested that the team include a systems engineer working with them
on the requirements and the risks. This will allow the team to accomplish two
things at once, and to do so with the effectiveness expected by management.

Requirements management and the development of the requirements are often
thought to be an agreement by all on the technical and non-technical necessities of
the project. It is considered the basis for the estimation, planning, performance
assessment and tracking of the activities for the event. Incorporating these items
into the overall plan is a necessity.

Risk must be part of the identification of the requirements before anything can
be done on the project, product or service. That is to say, if we do this, then this
might occur. Or if we build the process in this way then that might occur. Risk
management is a must in the process. This can be seen on Chart 7.9 for developing
the WBS [3]. Again, this can be accomplished by having a well-qualified systems
engineer on the team.

As the team and stakeholders develop the requirements, the architectural design,
sub-systems, modules, random specifications, interface design and manufacture
should all be reviewed. First article (i.e. the very first prototype item to be built,
establishing the first baseline for the requirements and configuration of the product)
prototype design is a skill to be encouraged so that team members can re-evaluate
what they have set as requirements and the potential baseline. Although this might be
the first baseline, it should not be the last. The prototype and its output should be
tested and evaluated for customer and stakeholder satisfaction against the criteria from
the requirements and visualised baseline. Requirements analysis is a skill that should
be developed by those working on a project, product or service development team.

Another factor to include is the presence of a systems engineer on the team, as
noted earlier. Systems engineers are well-trained in the development of require-
ments, risk, mitigation and baselines, and understand the methods that should be
exercised to develop effective first article needs. Using their skills and knowledge
adds to the team’s capability and overall productivity.

Managing the project, product or service at the system level is of the greatest
importance. One must be aware of the customer needs, the organisational operation
concepts and how the mission analysis affects the product. The requirements ana-
lysis must look at all the performance level expectations, the interfaces, correctness
and the baselines. When deriving the requirements we need to understand what
we are allocating to the teams and their operational requirements. Last but not least
are the verification and the methods used to do it. What have we set as the
acceptance criteria and evidence that we really have closure? When looking at the
team’s role we should also have verified inputs such as the performance require-
ments, products and constraints. When the team derives the requirements for their
work packages, establishes their verification methods and validates the products we
should be ready to verify from the company’s point of view. This can be viewed in
the flow diagram in Chart 7.10.
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7.2.2 Configuration management
Configuration management is the leader’s ability to see how something will be
assembled, whether that be a project, product or service. That configuration will
depend upon the team’s ability to communicate with the leaders of the project and
company for the development of an understanding of the operational definition
established for the product, project or service. Understanding how something goes
together is also founded in the understanding of how it has been defined and the
requirements that have been developed for construction of the prototype or first
article. Configuration management allows the leader and the members of the team
to control specific work products or packages where changes may be made to the
product, project or service itself. Effective configuration management means that
the leader can inform all the affected groups and individuals of the status, change or
baseline adjustments. This sort of information allows for more effective tracking
and oversight of the work packages as production continues. The subcontractor also
benefits from this data and the feedback provided.

The author recommends that a system for controlling and maintaining the
engineering baselines be put into some sort of library or recording storage operation.

Improvement initiatives must increase market share
and/or profitability in order to have business value!
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Chart 7.8 A Process Management Model . . . the Capability Maturity Model
[Source: Image adapted with permission from Zubrow, D. ‘Putting
‘‘M’’ in the Model: Measurement in CMMI’. The Software Engineering
Institute Conference, Carnegie Mellon University, 2007]. Note: See
Appendix section for full page image
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Systematically controlling and auditing the baselines and configuration functions is
of the utmost importance. There is no question that this function should be planned
and controlled, giving everyone involved access to the maintained data. Allowances
to change any of this data should be reserved for the CCB and leadership combined.
The CCB and the leadership should have the authority to manage the baselines and
establish changes as required and approved. The groups that should be notified when
changes are approved are: quality assurance, all leaders and managers, the manu-
facturing or operations organisations developing the product, systems engineering,
contract management and subcontractors. All changes and notifications should be
documented and recorded in the database or library, whichever is the case.

The library or storage and retrieval location should be available to all parties of
the project, product or service. It should provide for the sharing and transfer of
information between all affected groups using the standards established and the
updates available as necessary. The lifecycle of the product, project or service
begins and ends with the documented requirements. Therefore, the storage and
retrieval of all the established data is a given. It cannot be said more emphatically
that the primary product of any engineering project is the documentation. This
allows for the replication and repeatability of the manufacturing process and the
successful building of the first article and those that follow [4].

Based on this knowledge, it can only be said that through frequent testing and
experience, engineering firms have realised that correcting errors is an exponential
job if the requirements are not clearly understood, are not applied correctly and if
changes occur without knowledge being transmitted to those affected by the
change. The author has seen over time the results of errors and corrective actions
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that have resulted because of others on the team feeling that they had the correct
approach and did not bother to let others know, or just plainly did not take the
required steps to get changes approved where it was necessary to do so.

Included in all of this is the importance of maintaining a concurrent approach
to both the designs and the processes being applied. Without an understanding of
the need for concurrent application, one might not realise that design and process
are independent applications. So it is important to emphasise the need for the team
approach and use of the concurrent skills as each develops. Some sort of require-
ment need would aid team members in this development; they will operate more
efficiently if they know that all the work is requirement driven, and that this data is
retrievable and kept in storage provided by configuration management. The highest
level of integrity is only achieved when the stakeholders are validating the doc-
umentation through their actions [4]. Such an understanding between the organi-
sation and the stakeholders ensures that as changes occur and approval is given, the
affected participants are aware of the information and able to acquire the changes.
This ensures a robust organisation. As explained in earlier chapters, organisations
that are not afraid of change and are willing to deal with it in a robust fashion are
often the most successful.

7.2.3 Project planning
Planning begins with a statement of work (SOW) developed by the team in charge
of the work package. This defines the constraints, goals and boundaries of
the specific project. From the WBS and the SOW, steps are taken to determine
the elements in the work packages, the required resources, a potential schedule, the
commitments and the associated risks. The project, product or service plan should
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provide a basis for performing and managing the work package activities, and
should commit to those packages according to the available resources, the con-
straints identified and the capabilities of the team members. The operations to be
executed for all the work packages are: the capabilities of the engineering group,
development of the estimates, systems engineering, quality assurance and test,
contract, configuration management and documentation support. This process can
be viewed on Chart 7.11.

At this point the leader of the project is responsible for negotiating the com-
mitments and developing the specific plan for completion. It cannot be said more
emphatically that it is not solely the duty of the leader to develop this plan or make
the commitments. The team must be involved and contribute their expertise to each
function. These include the effort and cost estimates, schedules and other com-
mitments. This involvement is based on the existence of an SOW that includes the
scope, technical goals and objectives, and identification of the customers or end
users. The SOW should be developed from the WBS in accordance with the
company’s imposed standards, the assigned responsibilities based on capability, the
cost and schedule constraints, and the identification of dependency on other orga-
nisations. Without exception the SOW must be approved by the company man-
agement and the respective leaders involved in this project, product or service.

Again the importance of the mentoring, coaching and training responsibility
role comes forth as a requirement of all good leaders. All personnel involved in
estimating and planning activities should be fully trained according to the needs of
the company. This includes all leaders, managers and functional personnel.

7.2.4 Subcontractor management
The real purpose of subcontractor management is to identify the best qualified to do
the work required when the team has decided that it will depend on an outside
source. The requirements and configuration must be clearly communicated.
Agreement must be reached as to how the subcontractor will deal with changes to

•  Based on a Vision of the Company’s Future
    – A Blueprint for the Action & Results
•  Everyone Should be Involved and Informed
   – Everyone Should Get Involved
•  Based on Specific and Measurable Processes
    – Real Inputs and Outputs are Discussed
•  Objectives at Every Level Support Overall
    Goals
    – Fulfilment of the Company’s Goals

Chart 7.11 What a Plan Should Be. Note: See Appendix section for full page
image
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the baselines and how these will be accounted for by both the prime company and
the subcontractor. A communication system must be developed and agreed to by
both parties. Part of the contracting agreement must concern the tracking process
that the prime company will use and its agreement by the subcontractor.

The subcontractor must understand what work package they are building for
and how it will fit into the overall product when assembled. The same can be said
of the overall work package. It is incumbent upon the team to share the operational
definition and the risks identified with the subcontractor. Where there is a working
WBS this should also be shared.

Subcontractors must be qualified to do the job and work required. It is
incumbent upon leaders and managers to assess the qualifications of the employees
to be assigned to this work package. The qualifications are of course the cap-
abilities of the personnel on the subcontractor’s team. The same requirements must
be placed on the subcontractor’s team as on the functional operations or manu-
facturing team of the prime. All support organisations should be subject to tracking
and oversight of performance results.

The author recommends that the prime company establish a system of con-
tracting subcontractors in which a documented agreement covering both technical
and non-technical requirements is established and clear to all involved. The prime
company must ensure that all the functions that pertain to them is understood and
carried out by the subcontractor. Items such as planning, tracking and oversight,
configuration, quality and adherence to requirements should be treated with the
same capability as by the prime company itself.

The leader of the project should be assured by documented proof that the
subcontract manager is knowledgeable and experienced in the fields required, as
well as supported by capable individuals assigned to the work package. There
should be an understanding that the subcontract manager will coordinate and
be responsible for the terms and conditions as drawn out in the agreement
between the two parties. In addition, where it is known that some of the individuals
assigned are not fully knowledgeable, there should be a mentoring, coaching

1.  Create the Operational Definition for the
     Company
      –  What is the Product, the Vision & the
    Mission?
2.  Develop a Risk Management Strategy
3.  Build a Useable Work Breakdown Structure
4.  IDs for the Task Relationships
5.  Estimate the Work Packages (Time & Cost)
6.  Calculate the Initial Schedules
7.  Assign and Level the Available Resources

Chart 7.12 First Steps of a Real Plan. Note: See Appendix section for full page
image
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or education programme planned, at the subcontractor’s expense, to bring them up
to speed (Chart 7.12).

Where there is a lack of knowledge about the relationship between the prime
company and the subcontractor, a training orientation programme should be set up
for all of the affected parties. This meeting of minds and personalities will do a
great deal to establish a better relationship and more positive output between both
groups. There needs to be a general understanding of prime company’s standards
and normal expectations when working with another party. This can best be
accomplished through an orientation session attended by both organisations.

7.2.5 Quality assurance
Quality assurance gives the leader an appropriate mechanism for review and audit
of the work packages from both the prime company and the subcontractor, to verify
whether they comply with the applicable standards and procedures of the project.
Measuring these qualities ensures that the items will fit into the overall work
package as designed by the team, especially where there is a definitive life cycle
determined.

Now we have to look at the hard part. Someone must play ‘hardball’. This is
either the management or an organisation established by management to look at the
quality issue and establish that it is being done. This goes further than simple
inspection. Quality assurance (QA) has to verify that standards are being followed,
processes are being used and that only a very small amount of output is being
rejected from the production floor. These people are the eyes and ears of the leaders
and senior management, doing performance appraisals and reviewing the steps
being taken to bring the product to fruition. These individuals will also have the
confidence of senior management when they are doing their job.

This type of role requires a good deal of training. It is therefore incumbent
upon the leaders and managers of the company to ensure that each member of the
QA team is well trained, and that they understand their responsibilities, the methods
that are used and the tools that they can use in their assessments. Management must
define the capabilities and give top priority to interpersonal communications as a
skill required of the personnel in the QA group.

The most common issue brought before the technical or non-technical per-
former on the work package is this: ‘What process are you using and how are you
applying it?’ If the performer is truly doing their job the answer should be simple. It
is when the performer does not know what process they are following that the
project gets into trouble. Again, the leader should be aware of the operations and
help the performer execute their role through mentoring, training or education. The
best result is most often mentoring.

Assessments by the QA group will most often provide a strong ‘well done’ or a
corrective action report. It is important for the leader to be receptive to the cor-
rective action reports and to take steps to correct what they have found. These
actions are necessary, and they help the stakeholder to improve, often by increasing
their personal capability on the job.
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7.2.6 Project tracking and oversight
The purpose of project tracking and oversight is to give adequate visibility to the
actual progress of the work package. This allows the team to act effectively when
progress has deviated from the actual plan. It is the duty of the stakeholders to
compare the actual results and performance with the plan, looking for variation or
deviation as they progress. This allows for corrective action and changes to the
product commitments when agreed to by all the members of the team. Remember
that the QA team is part of this overall team. If the corrections affect the require-
ments or configuration, then the CCB should be consulted for assessment and
acceptance. Where this has occurred all the affected personnel and teams should be
informed of the changes and adjust accordingly.

It must be emphasised that this data is based on the actual results and perfor-
mance against the established plans. The feedback data is the responsibility of the
project leader and will go directly to them in the event of any variation or change to
the plan. It will then be the leader’s responsibility to take corrective action based on
that feedback. If the corrective action requires the violating individual to be dis-
ciplined or the process or plan to be changed this will be the leader’s responsibility.
A process or plan change will require the involvement of the CCB and senior
management; the leader’s next step will therefore be determined by the assessment
of the type of corrective action required (Chart 7.13).

Following each corrective action and any changes approved by the CCB, all
affected individuals and groups must be informed of the changes made and
approved. Without this information, many operations may continue to operate as
though there are no changes, and so make faulty product. The information provided
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to the affected groups and individuals helps the company improve and produce
better products. Most of these actions can not take place if there is no QA group to
monitor and report on the issues that are occurring. The author encourages leaders
and companies to establish such a group, or at least a group of persons who might
have these responsibilities for the good of the product, project or service.

As in previous chapters, it should be pointed out that the leader is not restricted
to the use of the key processes in level two. Two processes are strongly suggested
from level three: training and peer review. Use of these two processes will make the
operation of level two key processes so much easier, and will support their appli-
cation. It cannot be said too strongly how important mentoring, teaching and
coaching are to the successful development of the stakeholders in the company.
These are skills that can best be developed as the company develops. Peer review is
also a learning process that gives the stakeholder a means learn lessons from others
as the project, product or service progresses [5].

Questions for the reader

1. Are requirements baselined in your organisation and under configuration
control?

2. As requirements change, are adjustments made to the engineering plans, the
configuration where necessary, and other associated work products (project,
product or service)?

3. Does the project, product or service follow the written policy of the organi-
sation for managing the system requirements?

4. Are measurements taken to determine the status of the proposed changes to
the requirements?

5. Does your organisation have a documented configuration management plan?
6. Are all the engineering work products, deliverables and work packages under

some form of configuration control?
7. Does the project, product or service follow a documented procedure for

controlling changes to the engineering work packages?
8. Does your company have a CCB or something similar?
9. Are standard reports on the engineering baselines and change requests cir-

culated by the CCB to all affected groups and individuals?
10. Is there a documented QA plan in your company that assesses the engineering

processes, and are there adequate resources to support this?
11. Are the results of reviews and audits provided to the affected groups?
12. Is there a process in your company for determining the qualifications for

subcontractors, and are the results of reviews and audits shared with
them?

13. Is there an agreed-to policy and procedure for changes to the baselines and
configurations that means that the subcontractors receive notice and infor-
mation critical to their work?
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14. Is there a procedure in your company that allows for or requires the work
packages’ actual size, schedule and cost to be compared to the estimates?

15. What form of corrective action is taken when performance results, open
issues, unforeseen risks and action items are brought to the fore?

16. Does the work package have a technical management plan or engineering
development plan that includes expected cost, size and schedule?

17. Are measurements used to determine the status of activities identified in the
work package plan?

18. Does your company have a storage or library facility that can be used for the
sole purpose of configuration management? Can you explain how it works?

19. If you do not have such a storage facility, how does your company control its
requirements configuration?

20. Can you determine the difference between a project, product, service, work
package or deliverable?

21. What role does the statement of work have in the overall project configura-
tion? What role does it play at your company?

22. What role does QA play in your company’s operations?
23. Does your company have a tracking and oversight process in place for its

interactions with subcontractors?
24. How are work packages determined in your company?
25. Are responsibilities assigned to each work package in your company?
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Chapter 8

Recommendations for process and capability
in today’s industries

Using a process associated plan and the concept of capability provides skills that
are important to leadership. The development of the ELITE Leadership Model
arose from these concepts and fundamentals. The personal capabilities and opera-
tional processes are repeated when they are guided by a user or leader who
understands the concepts. This is done with more definition and useful techniques
to make it easier for any future leader to develop their skills in a more appropriate
way. In this chapter the author provides recommendations on the appropriate use
and tactics of good capability skills and process applications (Chart 8.1).

8.1 Recommendation 1

It is important for an aspiring leader to study each of the four skills that make up the
ELITE Leadership Model and attempt to develop their own personal skills in all four

Figure 8.1 P-6 ready for flight (1934)



categories required to apply them. This can only be done by carefully studying the
model and applying the skills on the job in situations that one encounters, while con-
sidering carefully the co-workers and stakeholders who are working with them.

The ELITE Leadership Model is made up of four distinct categories or skills:

● The self and the skills required for knowing oneself. These include self-
awareness, social awareness, personal relationships and self-management.

● People skills include the development of people, establishing effective teams,
having functional courage and motivating others.

● Operational skills include the management of key processes, business acumen,
project and systems applications, and effective business judgment in daily
operations.

● Organisational skills include the vision, strategy and mission, an enterprising
perspective, change leadership skills and the appropriate organisational
alignment.

The self requires a personal awareness, a social awareness of how you react
and appear to others, the positive relationships that are developed and an ability to
manage them in a productive way, which are all important. People skills require the
courage to operate in the manner one knows will work especially well with others
(this is developed from experience), the ability to develop others in a positive
manner that will benefit both the company and the stakeholders themselves, and the
ability to motivate others, especially in developing meaningful and successful
teams. This includes the idea that leaders should be mentoring, teaching and edu-
cating their followers as involved stakeholders.

The operational skills are those which are the most overlooked and least often
used correctly by engineering leaders. They include a productive understanding and

Self-Leadership
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• Social Awareness
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• Self-Management

Operational Leadership

• Process Management
• Business Acumen
• Project & Systems
• Business Judgment
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• Developing People
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• Motivating Others
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• Enterprise Perspective
• Change Leadership
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Chart 8.1 The ELITE Leadership Model [Source: Reprinted with permission of
the University of Tulsa, ELITE Program]. Note: See Appendix section
for full page image
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management of the key processes, including: requirements, configuration, sub-
contracting, quality assurance, planning and tracking and oversight of the plan.
Business acumen and application of systems and process engineering are included.
These aid the appropriate business judgment for the company. Business judgment
does not come easily to any leader; it is best developed over time through carefully
developed experiential functions that are assigned to the potential leader as they
develop (Chart 8.1).

The last part is understanding and applying the organisational skills. These
include the enterprise perspective, a development of the company’s application of
the vision–mission–strategy, and awareness of the desired organisational align-
ment. The ability to deal with change and function in a changing environment is a
prime concern. Today’s leaders cannot function effectively in the business envir-
onment without understanding the importance and function of change management.
It is important to keep up with the studies being done in industry, especially today.
Conlon, Isler and Kochanski have shown in a recent study [8] that organisational
affiliation is a very important component in the retention of staff when a company
has grown large enough to be of concern to the stakeholders. This study shows the
importance of applying personal development for stakeholders as well. If a leader
truly demonstrates the skills required to be a leader, they will be looking at how to
apply the mentoring, coaching and teaching skills to the people that work for them,
and be emphasising the identification of variation, customer concern and supplier
issues as items that both new and experienced personnel need to develop to be
productive players in the company. The delegation and responsibility of require-
ments will thus be done in a functional and facilitating way that ensures that the
skills required by the company will be applied and that they are being learned and
applied in a progressive manner.

Today, employees and stakeholders will not allow themselves to be continually
used to better the company if they themselves feel there is no opportunity to grow
as well. This reality is often overlooked by the leadership. The stakeholders’
solution is to leave and find other jobs that provide what they are looking for. If you
study the culture differences researched and supported by Marilyn Moats Kennedy,
you will find that the results point to the fact that today’s generations choose to
leave and look for what they consider to be ‘greener pastures’ [7]. Mentoring,
coaching and teaching will often constitute the development and continuing edu-
cation of the employee that they most often want or need. If this opportunity is not
available, the company will notice a reduction in force that is not by their own
doing, but of those who are leaving the company for other locations that do provide
those opportunities.

8.2 Recommendation 2

Personnel being developed by the company should demonstrate an appreciation for
the guidance given by the experts who are mentoring, teaching and coaching them.
People who work for others develop a great respect and appreciation for those who
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try to lighten the workers’ load and help develop their skills in a way that supports
the leader. Some of the best advice is provided by William Lareau in The American
Samurai [1]. He advises that the use of earned respect and approval to motivate is
most appreciated by the leader who develops others to follow, and therein guides
the individual or group to achieve the company’s objectives. Lareau says that
employees who are treated with respect and dignity will perform best, and in
addition will believe they can achieve the goals set before them [1]. Leaders who
are out there doing, teaching, coaching and living the accepted processes are
demonstrating a consistent pattern in their application to the needs of the company
and the expected behaviour that supports that, and they are demonstrating the
appropriate processes and procedures to accomplish what needs to be done.

Lareau goes on to say that those who are taught to appreciate the skills of
variation assessment are most often able to reduce cost for the company and
demonstrate an appreciation for what the company is attempting to do. This affects
the customer, supplier and the overall process. He goes on to say that the leader
should be assessing their employees’ work in real time, helping them to improve
while the work is being done, when guidance is most useful. It should not wait until
the performance appraisal time, which is the process used by many companies [1].
Real-time assessment speaks to the needs of the stakeholder and employee with a
louder voice than the one-time performance review approach.

If you have focused on the employee developing the appropriate skills and
doing the expected job, the free time that results will allow the leader to develop
their own skills and knowledge by reading about and studying the current trends so
that innovation and new approaches can be developed as they are visualised.
Without this free time from the rigours of management, a leader is bound by the
work at hand as opposed to thinking about what can be done to improve the product
and the service that is provided. Amazing as it may sound, when an employee really
understands the issue of variation, they are often the ones that recommend changes
for the processes to the leader. The stakeholder is so much closer to the process and
sees all of the functions as a fully applied system. If it can be improved, and they
feel that the leader is receptive, they will make the suggestion. A good concept and
tool to keep in hand is that taught by the late William Oncken. In Managing
Management Time, Oncken uses the ‘monkey analogy’ to support the delegation of
work to others and the use of management time to develop their own personal and
working abilities to manage their personal time and work requirements in a
meaningful way [2]. If we see ways to get the work done through others, and they
are capable of carrying the load required (the monkeys), the work will get done and
done well. Making sure that others carry that load (the monkeys) is the lesson that
Oncken wanted all managers and leaders to learn.

The concept of respect and doing one’s best to develop others is a process that
is also encouraged by John C. Maxwell in The 21 Irrefutable Leadership Skills [3].
He and other leadership experts point out that developing others while in a lea-
dership position will encourage respect and loyalty from that participant while
developing their personal ability to perform the job [3]. When an employee feels
that they are being developed based on discussions that they have had with the
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group’s leader, they will be strongly loyal and hold that person in high respect
because of what they feel has been done for them. However, this is but one item
that spurs respect and loyalty. Others include the fact that the leader ‘walks the talk’
and really does what they say they are going to do. In addition there is the leader’s
example in standing up for what is considered to be right for the group and the
organisation.

Maxwell sees this as a collection of skills and abilities, which he calls ‘the law
of process’. He sees this as a grand process and encourages leaders to follow it. His
law encourages the development of those who work for you [3] to be constantly on
your guard to find ways that the individual wants to develop, and to focus on those
skills that will make them a better employee in their role. This tends to mature the
people or stakeholders that work for you. Maxwell also points out that a true leader
has to make this a cultural issue in which all those who report directly can expect to
have this opportunity when they work for you [3]. Without question this type of
change will affect all the individuals in your group once it is established. This is by
no means an easy task to accomplish. Often the very culture that you are trying to
change will be fighting you at every turn. But in the long run the effort is worth it.
Without question, leaders invest in those who follow them, and the long term
results are that those who do follow will return the favour ten times over in pro-
ductivity and results [4].

When leadership is the primary function, individuals look at appropriate means
to develop others and themselves. One important factor is the ability to spend time
reading, studying, learning and thinking about the types of changes that can be
brought to the company in the form of innovations (Chart 8.2). There are many
concerns around the field of engineering, but the most immediate ones are leader-
ship and innovation. In 2006, the American Society for Engineering Education
(ASEE) invited several company representatives to their annual meeting. This is
held around the country, and that year it was in Honolulu, Hawaii. The company
representatives came to present to the ASEE on the theme of ‘Industry speaks with

•  A Primary Focus Must be on Teaching &
   Coaching to:
    –  Control Processes & Keep Work Distributed
   –  Satisfy the Customer
•  Develop Long-Range Customer Driven Plans
   –  Involving all Employee Inputs
•  Devote Time to Studying, Thinking &
    Learning
   –  About Bold New Innovations
    –  Concern for the Success of the Company

Chart 8.2 The Prime Management Function is Leadership. Note: See Appendix
section for full page image
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one voice’. The most common concern presented during that presentation by the
companies there – Northrop Grumman, Boeing, Lockheed Martin and Raytheon –
were that they found most of the graduates from the engineering universities to be
lacking in two skills: leadership and innovation [11].

This inability to demonstrate these skills may be partly due to the fact that most
universities do not focus on developing these attributes. But to examine the
requirements of an innovator we find that most of these qualities are part of the
make up of an engineer. They have a large appetite for information and the ability
to visualise and develop new opportunities (Chart 8.3).

An article published in The Futurist in 1987 spoke of the skills one could use to
be a true innovator. These were the observational skills that enable you to draw
your own conclusions on how things can be done and to ask questions to resolve
unknown issues [9]. Be a trend watcher and make your reading time count. Watch
the media for ideas and spot opportunities for change.

The rules presented in this article were:

1. observe the trends and develop ways to exploit them,
2. search for solutions to negative trends,
3. look at your activities, beliefs and interest for ideas to appeal to others,
4. come up with new ideas that run counter to current trends and
5. watch what the competition is doing and do it better [9].

8.3 Recommendation 3

The developing leader is encouraged to read and develop an appreciation for the
concept of the Capability Maturity Model Version 1.1 (CMM) discussed elsewhere
in this book. The author sees the five stages of capability as fundamental to all of
the engineering fields. The second level or stage of the model sets the foundation

•  Problems Begin & Continue Because no-one
   Teaches the Employee How to Control or Master
   the Processes
•  If the Employee Looks to the Manager to Solve
   their Problems they will not Understand:
    –  Variability
    –  Supplier – Customer Links
    –  Process Improvement
•  Teach, Coach & Guide on a Real-Time Basis
   – How are they Doing NOW, Instead of Once a Year

Chart 8.3 Teaching & Coaching. Note: See Appendix section for full page image
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and the key concepts that make up the driving forces for effective engineering
applications that support project and programme management. They are:

1. requirements management,
2. configuration management,
3. sub-contractor management,
4. quality assurance,
5. project and programme planning and
6. programme tracking and oversight.

All the key processes function together to make up an effective and
repeatable project format for the leader [5].

The CMM has a lasting effect on those companies that embrace it and work to
make its key processes function for them. As Northrop Grumman (NGC) has
demonstrated in its applications of the model [6], the operations of the organisation
improve and function well on their projects and programmes. Through NGC’s efforts
and the integrated engineering process, the smoke stack approach to operations has
been replaced with a functional activity system of process-oriented organisations.

As demonstrated by Chart 8.4, NGC’s intention was to replace all of the dis-
cipline-oriented stovepipe document requirements with the activity orientation of a
capability model. This help them directionally find the key processes that would
make them more efficient and effective in their programme operation.

Program Mgmt Plan

SW Development Plan

Sys Engr Mgmt Plan

Subcontract Mgmt Plan

Risk Mgmt Procedure

Matrix Collection Proc

Scheduling Procedure

Tracking & Oversight Proc

Inspection Procedure

Requirement Analysis Proc

Architecture Design Proc

Discipline-Oriented

Activity-oriented

Chart 8.4 Replaces Traditional Stovepipe Docs [Source: Reprinted with the
permission of Northrop Grumman Corporation. From Freeman, D.G.,
Hinkey, M.E., Martak, J.W. ‘Integrated Engineering Process Covering
All Engineering Disciplines’. Presented at SEI Conference; Pittsburgh,
PA, 2002]. Note: See Appendix section for full page image
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The next level beyond the repeatability level is level three: defined, or engi-
neering process criteria. These include:

1. organisational process definition,
2. organisational process focus,
3. peer reviews,
4. training programmes,
5. inter-group co-ordination,
6. product engineering and
7. integrated management.

These key processes make up a series of important activities that allow an
engineering organisation to become more defined and interactive with all of the
parts of the overall company. When a company becomes more defined, it is able to
know what activities are important. This definition also allows for planned peer
reviews, a training programme that deals with the stakeholders and the inter-group
coordination of all activities. Product engineering and integrated management are
all coordinated as key processes with activities that support those functions.

The fourth level (managed) focuses on quality issues as a management or
control function. These are known as

1. quality management and
2. quantitative process management activities.

The fourth level allows for greater control of the organisation in the area of
quality and the ability to manage the system more effectively through the use of
quality management techniques.

The highest level of the CMM (stage five – optimizing) is the continuous
improvement level. Its activities include:

1. process change management,
2. technology change management and
3. defect prevention.

The key factor of the CMM as one moves up the chart from level two to level
five is that risk is reduced on the projects, programmes and services for those who
use the key processes in their everyday operations. The most useful processes the
author has discovered are those at the second and third levels. These are directly
applicable to the everyday functions that we deal with in engineering and the
problem applications that we see on a day-to-day basis. Just the fact that these will
reduce 50% of the risk makes them well worth the effort, and the return on
investment is immeasurable.

8.4 Recommendation 4

There is a definite need to focus on the idea of developing the people who work for
you. These are the stakeholders who can make or break your personal and company
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successes. Developing these individuals means adopting the concepts brought for-
ward in American Samurai [1]. The author wants to establish an appreciation for
measuring variation in such a way that allows for level two of the CMM and
repeatability for the product, project or service commodity by the stakeholder.
Without this form of personal development the stakeholders will not understand
how variation measurement can be used to improve the processes being applied.
Variation measurement reduces the potential for error and develops the individual’s
appreciation for effective and efficient operations. It should be noted that variation
assessment is only a small part of the stakeholders’ development needs in the
overall appreciation of processes for requirements, configuration, subcontractor
management and quality, as these bridge only a few of the basic processes.
Understanding what a proper planning process is and applying tracking and over-
sight applications also top the list of process needs for the stakeholder.

The other more important part of development has to do with the ability to
develop the body of knowledge for each job or role required in the specific group that
you lead. When you know what is required to be successful and are able to determine
the basic skill requirements for those roles, you also know what areas need
improvement in the stakeholders’ personal skills. This is often referred to as

Improvement initiatives must increase market share
and/or profitability in order to have business value!

Level ResultKey Process Areas

Continuous
Improvement

Product and Process
Quality

Engineering Process

Project Management

Process Change Management
Technology Change Management
Defect Prevention

Quality Management
Quantitative Process Management

Organisation Process Focus
Organisation Process Definition
Peer Reviews
Training Programme
Inter-group Coordination
Product Engineering
Integrated Management

Requirements Management
Project Planning
Project Tracking & Oversight
Subcontract Management
Quality Assurance   
Configuration Management

Heroes

Version 1.1
C-SEI/CMU
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Control
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Chart 8.5 A Process Management Model . . . the Capability Maturity Model
[Source: Image adapted with permission from Zubrow, D. ‘Putting
‘‘M’’ in the Model: Measurement in CMMI’. The Software Engineering
Institute Conference, Carnegie Mellon University], 2007. Note: See
Appendix section for full page image
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knowledge of the capability gaps. Knowledge of these gaps allows leaders to identify
the kind of training, education and development required and to work out a devel-
opment plan for those individuals. Over time, the development allows the stakeholder
to grow and become a more valuable contributor to the team. It is important that the
leader develops the skills to identify the body of knowledge’ for each of the roles in
their competency or capability grouping. These also allow the leader to become a
highly efficient key or core competency provider within the company.

Here we are focusing on a leader’s ability to take the identified core or key
competencies, identify the specific competency that their group or team is best at,
and to support and know what the body of knowledge is for each role within that
team (see Chart 8.5). This can be considered ‘real’ leadership because it is the
leader’s knowledge alone of what makes the team great and supportive that will
make the company better able to meet the needs of the product, project or service.
Here too is where the ability to focus and appreciate change comes to bear. Resi-
lience to deal with change, adapt what needs to be changed to the group and to meet
the immediate needs of the company are what drive the true leader. As any facet of
change hits this individual, he or she is able to adapt the group to meet the needs of
the product, project or service.

Once we have developed an ability to know what needs to be done (under-
standing the competencies), and how it can best be done and with the most talented
and appropriate personnel, we need to focus on the financial factors. How do we
control the costs, and can we reduce costs through a change to the processes
or procedures? Making these kinds of changes requires the loyalty of those stake-
holders who you lead. How much have you developed your trust with your stake-
holders? This is an indication of how well you have been ‘walking the talk’ and
repeating the ‘real’ expectations while in their presence. Additionally, have you
been doing your homework in identifying what really needs to be done? Have you
been listening to your staff or the stakeholders in the field? Have they been willing
to share with you their feelings on what needs to change? The real question here is:
‘Have you been listening?’ If your stakeholders feel they can trust you and speak
their mind regarding any issues, have you been discussing their ideas with them and
with others who have the controls of the processes in their hands? Once trust is in
place the next step is to establish a communication process that lets stakeholders
know that you have heard them and how these potential and realistic applications
will be put into play. This is also where you need to know how and when the CCB
needs to be in play and when not (Charts 8.6 and 8.7).

I am going to suggest a tool called the four panel status chart. This puts all of
the features we have talked about into play. The four panel status chart allows the
leader to place into the stakeholders’ hands a playbook that says what their
responsibility to the plan will be and the suggested timeline, cost and futures for
them to react to and operate with. The four panel chart is a reporting mechanism
that allows them to tell you what they are doing and how well. It also allows you as
the leader to give them the necessary feedback.

The chart (see Chart 8.8) is available in the Appendix section of this book so
that you can copy it and use it to communicate with the stakeholders in your group
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The Organisation’s
Competency

The Organisation’s
Discipline/Branch

The (Specialty) Role
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Chart 8.6 The Competency Structure. Note: See Appendix section for full page
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Chart 8.7 The Body of Knowledge. Note: See Appendix section for full page
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or team. Red, yellow and green colours are used to depict items that are in question
(red), might be suspect and are not reaching the expected level of accomplishment
(yellow), or are reaching the appropriate level of completion and accomplishment
(green). Blue can also be used to depict completed milestones when it is important
for them to be reported. When you want communication to take place, this is one of
the best ways to do it. If there is a disagreement it will surface during the status
meetings and give the concerned stakeholders a chance to react or comment. The
four panel status chart is most often used by the management or leaders of the
product groups, but it can easily be used in projects or for service operations too.
The information that goes into these charts generally comes from the stakeholders
in the form of a written report, or the use of the three panel status chart (Chart 8.9).

The three panel status chart has three very important components that allow the
stakeholder to communicate with the leader. First, it allows the stakeholder to tell
the leader what their six top objectives are for the product at the time of the report.
It then allows the stakeholder to communicate the activities that are being achieved
to the leader. Lastly it allows the communicator to tell the leader what the timelines
are for each objective. If there is a problem or error in understanding by the sta-
keholder or the leader, it will arrive in the form of objectives that are unnecessary.
Each objective has a colour chart that depicts the status of the objective and clearly
shows where the stakeholder thinks they are with respect to the product, project or
service they are listing. This form of communication allows the leader to query the
stakeholder about their progress and to question whether the stakeholder is really
following through with the plan of attack that was originally agreed.

A Four Panel Status Chart can be used to identify
the development/execution of the capability plan

Accomplishments

•  List significant completions performed (eg.
   milestones, key reviews, critical hardware
    receipt, etc.)
•  List initiative gates accomplished
•  Critical cost points reached

Critical Milestones
Item Date Trend

•  Status of Critical Stage gates
•  Status of future Stages & Completions
•  List important Initiatives
•  Trend indicators are:

•  0 = On track
•  S = Slip from scheduled date
•  A = Ahead of Schedule

Issues Watch List

Item Action Plan Closure Date

•  Any Critical Item w/trend of S
•  List is used to flag non-milestone items
•  Recovery plan required to return to O

Milestone Health Indicators

Milestone #1

Milestone #2

Milestone #3

Current +3Mos

A

B

C

D

Red Yellow

Yellow Green

GreenGreen

Chart 8.8 Four Panel Status Chart. Note: See Appendix section for full page
image
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The colour code used for is the same as that used in the four corner chart to
reduce misunderstandings or confusion.

This chart is also available in the Appendix for the readers to use as a com-
munication tool with the leader or management. Now the stakeholder has a
mechanism with which to apply their successes, concerns and complaints in a
written format that can be seen by the leaders and allows the two parties to com-
municate their differences or agreements on a very simple one-page illustration.

8.5 In conclusion

Now that all of the recommendations have been made, let’s look back at each
suggestion and remind the reader what they can do to be better leaders and more
responsive managers in the mainstream of their company. It should be obvious
by now that the most important factor is for the leader to be a coach, mentor
and teacher to their people – the major stakeholders of the product, project or
service they are overseeing. Once this is realised, the leader must understand how
to apply the four categories or parts of the ELITE Leadership Model and attempt to
follow the guidelines provided in this book. Operational skills might be considered
unimportant and are often overlooked by leadership and management in most
companies. However, they are necessary and need to be put into place on any
project, product or service the leader has taken on.

1. #1

2. #2

3. #3

4. #4

5. #5

6. #6

1. Objective 1
2. Objective 2
3. Objective 3
4. Objective 4
5. Objective 5
6. Objective 6

1. Activity 1
2. Activity 2
3. Activity 3
4. Activity 4
5. Activity 5
6. Activity 6

Objectives Activity

Tasks

Schedule

Key: Blue – Task Complete, Green – Task on Schedule, Yellow – Behind Schedule but Doable, Red – Task in Jeopardy

Yellow

Yellow

Green
Blue

Green

Engineering - XYZ Corp

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Red

Chart 8.9 Three Panel Status Chart. Note: See Appendix section for full page image
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Operational leadership leads to the CMM and the processes that are supported
by this tool. Requirements, configuration, quality, planning, tracking and oversight
and subcontractor management all provide the leader with the tools and skills for a
more effective organisation. Inherent in those tools is the ability to develop the
core or key competencies and to maintain them through the effective use of a
competency structure in which the leader helps the company develop a body of
knowledge for each job or role in the company. Once this is established the
company can adjust the skill requirements for every stakeholder and establish the
training requirements in a more productive manner for each person in the com-
pany. Knowing the body of knowledge required for each role allows the company
to make its capability a sales issue with customers and the public. While some of
what is being suggested exists on level three of the CMM, these are good concepts
to be applied. In addition it is suggested that the peer review key process be
implemented as this will allow for further feedback and input from the stake-
holders throughout the project’s progress.

The next factors have to do with getting the work done, controlling the change
requirements and saving the company money in executing the processes and pro-
cedures. Once the stakeholders are involved and feel that their leader wants them to
suggest changes as required, they will look for variation in the operations and make
suggestions about where the correction best fits. Since the leader is ‘walking the
talk’ the feedback is rapid and current, allowing the adjustments to be made and
taken to the CCB for company acceptance. As the product, project or service sees a
change in productivity and a reduction in cost, the company saves money, charges
the customer less and everyone is happy. However, that is a perfect world and we
don’t live in that environment. So the leader must be on the lookout for any changes
required and to have the loyalty of their stakeholders by thanking them for their
input on a regular basis.

Change in a company does not come easily; it has a long history of resistance
from the people involved in any operation. It extends from the lowest levels of the
organisation to very highest. All have their reasons, and their realities are often the
perceptions that they have developed over time from experience and lessons that
they will claim taught them to operate as they currently do. That doesn’t make them
right or wrong; it only makes them a roadblock in the application of the changes
that might make the organisation that much better in the long run.

Some of the resistance may come about because of the age of the stakeholder
and the number of years that they have been with the company. Other types of
resistances might be due to the number of roadblocks that they have experienced
personally. As the leader have you asked them why they feel the way they do?
Sometimes a simple discussion will provide a resolution to problems that have
bogged down the progress of the project.

The key here is the resilience of the leader to listen, understand and make the
necessary changes, and to stay vigilant to the objective and goals required. Saving
the company money and reducing costs are all things that should be constantly on the
minds of all the stakeholders, include the leaders, top management and employees.
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Questions for the reader

1. How well have you been ‘walking the talk’ and repeating the expectations
while in the stakeholders’ presence?

2. Have you been doing your homework to identify what really needs to be done,
such as the innovation and change to meet current needs?

3. Have you been listening to your staff or the stakeholders in the field? What
are they saying? Does it make sense and can you give them the necessary
feedback effectively?

4. What do you think you can offer that others are not? Does your innovation stem
from some idea you developed, or from something that you saw others doing?

5. How do you currently add value to the product, project or service you cur-
rently work with?

6. What might your customers want that you are not now producing?
7. How might you produce your project or service more efficiently and at a

lower cost to the customer?
8. Have the stakeholders been willing to share with you their feelings on what

needs to change?
9. If you have really been listening, what are they saying about the processes?

How have you been dealing with their suggestions?
10. What is the benefit of questioning the change required to do away with the

company stovepipes?
11. How can CMM 1.1 be used to improve the processes in your company?
12. How will you use the competency structure to improve the requirements of

your stakeholders’ skills, abilities and body of knowledge?
13. Explain your understanding of the body of knowledge and how you use it in

taking the capability requirements from the competency you represent. How
do you apply it to the roles and jobs required in your group?

14. Does the Four Panel Status Chart make sense to you? How would you use it in
your company?

15. How would you delegate the use of the Three Panel Status Chart to your
stakeholders?

16. Can you explain how you would use the ELITE Leadership Model in your
leadership role in company?

17. How are differences in understanding the objectives dealt with in your
company?

18. Is there a set of rules available that allows the stakeholder to set certain
objectives, or are they responsible for following the guidelines set by the
leadership?

19. If a stakeholder spots a process or procedure that can improve the steps taken
in production, are there rules in place that allow them to bring them forward
in a status meeting?

20. How are the stakeholders allowed to present variance concerns to the
leadership?
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21. Is there a real concern in your company for the use of requirements and
configuration processes? If so, how are they handled?

22. Have you, as a concerned leader, asked those resisting the necessary changes
why they feel the way that they do? Is there some logic to their thinking that
you need to research?

23. Are subcontractors held to the same processes as the stakeholders in the
company? If not, why is this so?

24. How is planning handled in your company? Are there rules or guidelines set
out for tracking and oversight? Are the subcontractors held to the same
guidelines?

25. How does the ELITE Leadership Model fit into the picture? Can you name
the four parts of the model? Which one has been left out at your company? Do
you know why, or is this reason just conjecture?
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MONTHLY STATUS REPORT

Project Title:
Principal Investigator:

Cost Legend:

Prog. Code:

Plan }=
=Actual

Milestone Legend:
Planned project start
Subcontract initiated
Subcontract completed
Key analysis/model completed
Data gathering completed
Begin fact finding - Data gathering
Major report
Review/seminar
Planned project work complete
Final report due

Fill in milestone symbol if
  completed on schedule
If missed, indicate slippage/
  new target by

Status Legend:

Milestones:
O N D J F M A M J J A S

SK

1
2
3
4
5
6
7
8
9

10
11
12

AS OF:

Month

Chart 33 Monthly Status Report
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