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Abstract

This thesis investigates the relationship between peacetime and wartime tasks for
Air Force Civil Engineering career fields in regard to outsourcing. Relevant literature in
civilian sector outsourcing techniques is then studied to determine how they decide on
what to outsource and what to keep insourced. Peacetime tasks performed by individual
career fields are correlated with the wartime tasks to determine if there is any valuable
wartime training gained from the completion of peacetime work orders. Several
interviews were completed with Air Force Civil Engineer readiness experts to evaluate an
importance factor for each career field wartime mission. This importance factor and the
wartime correlation is then coded into a mathematical system dynamics model. This
model enumerates different decision-maker profiles of outsourcing motivation in order to
predict long term trends of manning authorizations given the wartime correlation and
importance factors. Different specific dynamic cases are then discussed and possible

predictors for optimization are suggested.
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Chapter 1
Introduction

Since the end of the cold war the United States Air Force has faced a changing
global mission with a declining budget. The need to modernize the force amidst these
changes has forced new reorganization strategies. Outsourcing is one strategy that can be
used to streamline and save money.

Outsourcing is transferring the performance of a function previously
accomplished in-house to an outside provider. Basically, it’s paying someone else to do
what the military used to do. It is not the elimination of a service or function, but vesting
it in either a civilian contractor or civilian government employees.

Privatization is transferring ownership and control of an activity and its associated
assets to an outside provider. This is getting out of the business all together. The Air
Force will have no responsibility or control over this item any more. The outside
provider will own, operate, and maintain the resources to accomplish the job.

With outsourcing, the Air Force started to look at its wartime missions and its
peacetime missions. Some were very easily distinguishable, but others were not. If the
Air Force was to pursue this outsourcing philosophy, there had to be no effect on its war
fighting capabilities. For example, the pilots that fly the missions have a definite wartime
task which cannot be replaced by civilian contractors. But, the aircraft maintenance
troops do a job very similar to the maintenance workers in airline companies. The
CONUS bases were targeted first to be outsourced. Aircraft maintenance deploys with

their planes to the theater. Maintenance organizations of air training bases that only flew
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trainer type aircraft never needed to deploy and were outsourced. These contracted out
maintenance squadrons will never find themselves in a combat situation.

With some jobs in the Air Force, it is not as easy to distinguish whether the
overall mission is combat or peacetime related. Air Force Civil Engineérs have dual
roles. First, in a peacetime setting they are responsible for the upkeep of the base. They
perform routine maintenance of buildings, pavements, and airfield lighting, but routine
maintenance is not the only action they perform. Second, in a vyartime setting, Civil
Engineers are one of the first Air Force teams to arrive in the area of conflict. Their job is
to set up a bare base. This entails providing water, electricity, sewage, shelter, aircraft
fueling areas, and aircraft parking areas for the incoming forces. After the initial bed
down, Air Force Civil Engineers stay and maintain this new base the same way they do
their jobs during peacetime, although in a hostile environment.

The Two Major Theater War concept, approved by the Chairman Joint Chiefs of
Staff, guides decisions on readiness force structure. This is one way of looking at how
many Civil Engineers we will need. This will include basically four teams; lead teams,
follow teams, roundout teams, and destination unique teams. All of these teams are
comprised of Prime Base Engineer Emergency Force (BEEF) personnel, except for the
destination unique teams. These teams are made up of RED HORSE and Prime BEEF
personnel. This minimum manning is calculated and divided among Active Duty, Air
Force Reserve, and Air National Guard. This final number of Active Duty is then used as
the target manning level after outsourcing. People being replaced by contracts are given

the option to retire, separate, or cross train into another career field.
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This may not be the only way to look at this problem. With the Civil Engineer’s
dual role, training may need to be taken into account. The two major theater war concept
can provide a concise number of required military personnel, but this may not be the best
way to approach wartime manning.

Training is something Civil Engineers do every day. They are constantly training
as they complete their peacetime tasks of infrastructure maintenance. They learn how to
repair a water distribution line és they do it. A civilian contractpr'can do this task, but
how does the military plumber learn how to do it in a bed down' operation of a bare base?

There are many different skills represented in a Civil Engineer Squadron. Most of
these skills play a vital role in both the peacetime and wartime maintenance of Air Force
infrastructures. Career fields acquire wartime training to varying degrees while
completing peacetime tasks. Each discipline benefits differently from their respective
peacetime tasks. Some can relate much of their peacetime experiences directly to their
wartime missions. Others must seek additional training to learn the skills needed for war
because their daily peacetime tasks are not similar to their wartime tasks. This should be
analyzed to determine if and how outsourcing affects the wartime readiness of each career
field:

The main focus of this thesis is to explore an alternative appfoach to determining
minimum wartime manning, with attention to overall readiness. Outsourcing, as opposed
to privatization, will be the only means of manning level control considered. This is
because outsourcing is the military’s main focus to reduce manning levels. A system
dynamics approach will be used to investigate better ways to determine how many

craftsmen, and in what disciplines, Air Force Civil Engineers need to complete the task of
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training in addition to providing wartime commitments. There is a number, probably
smaller than our current manning but not necessarily as low as the minimum number
required for a two major theater war, that optimizés capability and cost. Viewing this
situation as a system is the only way to see the dynamics of the ever-changing amounts of
fully trained craftsmen. Attrition rates and training efficiencies from peacetime
operations and specialized wartime training must be viewed dynamically to provide an

optimal analysis.

Research Questions

1. What peacetime Civil Engineer activities or skills are essential to the wartime
mission?

2. What is the value of peacetime work orders in enhancing readiness for wartime
requirements for each of these skills?

3. How does the policy-maker’s value of readiness effect the futufe trends of

outsourcing policy?
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Chapter 2
Literature Review

As stated in the introduction, outsourcing is defined as transferring the
‘performance of a function previously accomplished in-house to an outside provider. In
the case of the military, government civilian employees can be considered outside
providers. This activity is performed both in the Air Force and civilian industry. Many
philosophies exist on the proper way to implement the practicé and the motivations
behind them. The Department of Defense and the Air Force have policy directing the use
of Outsourcing and Privatization.

To better understand outsourcing, one must first understand the subject of core
competencies. To be competent in something, an organization is well qualified or
capable of performing the task. The term “core” can be described as the inner most
important part or heart. “’Core’ equals ‘key’ or “critical’ or ‘fundamental.’” (Quinn,
1994:44) Core competencies are the set of specialized skills and knowledge that a
company possesses to provide unique value to their customers. They are often the
company’s identity. Everything else could be outsourced away. As Quinn describes, its
“ “sticking to your knitting’ by cutting back to fewer product lines.” (Quinn, 1994:44)

Handy depicts a “shamrock” organization in his 1990 book, The Age of Unreason.
A shamrock is a small cloverlike plant with three leaves. Each of the leaves represents a
different group of people in an organization. The first leaf symbolizes the professional
core workers. He states, “it is increasingly made up of qualified professionals,

technicians, and managers. These are people who are essential to the organization.”

(Handy, 1989:90) They are hard to replace and if you lose them, the organization will



severely suffer or may even fail. They usually have high salaries and good benefits, but
in return they work long hours, giving many more than 40 hours a Weék to the company.

The second leaf is all nonessential work that is or can be supported by outside
contractors. The best example of this is the cleaning staff. It is not essential that office
space is cleaned by company professionals that give special identity to the organization.
“All nonessential work, work which could be done by someone else, is therefore sensibly
contracted out to people who make a specialty of it and who should ... be able to do it
better for less cost.” (Handy, 1989:92)

The third and final leaf is the flexible labor force. These are the part-time and
temporary workers that fill in when the need arises. Handy says this workforce is “the
fastest growing part of the employment scene.” (Handy, 1989:93) The reasons lie with
changing customer demands, stores staying open longer, people traveling by air more in
the summer, holidays placing heavier burdens on scheduling employees, etc. It could be
possible to.accommodate these peak periods with full time, essential pe.rsonnel, but the
demand for them is only high for a short period of time and they wouldn’t be utilized the
rest of the time. Also, the cost of hiring a full time employee with benefits and a salary is
much more expensive than hiring part time help when they are needed.

Handy does not say that the shamrock organization is a new philosophy.
Builders, farmers, and newspapers have operated this way for decades. As pointed out by
Sharpe, “Handy was the first to suggest that this form of organization was, and would
continue to be, embraced increasingly by a growing number of businesses of all types, as

well as public sector institutions.” (Sharpe, 1997:540) Handy’s shamrock organization



theory came out about the same time companies were turning to outsourcing to meet
competitive pressures to improve quality and lower cost.

Peter Drucker first coined the term “knowledge worker” in 1959. It is what the
modern society worker is transforming into. A knowledge worker is required to have
more higher level education than the traditional (blue-collar) worker. Their pay is as
good as or better than the blue-collar’s pay ever was and Drucker states that they will
“amount to a third or more of the workforce in the United States.” (Drucker, 1995:226)

Blue-collar workers mostly learned their trades from a short apprenticeship.
Everything they needed to know for their entire career could be learned in a matter of a
few years. This manual work was highly experienced based, whereas knowledge work is
learning based. It requires formal education to learn, but offers much greater
opportunities for the individual.

Drucker continues by saying “knowledge workers ... will, by definition, be
specialized. Knowledge in application is effective only when it is specialized.” (Drucker,
1995:238) This specialization has a great deal to do with the knowledge worker
supporting outsourcing. Companies turn entire functions over to other organizations that
specialize in that kind of work. Good examples of work outsourced are maintenance and

‘housekeeping activities. Increasingly, companies are outsourcing data processing and
business management functions. Companies choose to specialize in other work and pass
these responsibilities over to independent contractors. On March 13,1995, IBM
announce the formation of Network Station Management. This company was to
“purchase maintain, and manage the many thousands of Personal Computers (PCs) in

large companies.” (Drucker, 1995:68)
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This philosophy is growing continuously throughout the United States and other
countries. Many people may soon find themselves not employed by the same company,
but by an outsourcing contractor that specializes in those particular workers’ skills.
Drucker states, “In another ten or fifteen years, organizations may have outsourced all
work that is ‘support’ rather than ‘revenue producing’ and all activities that do not offer
career opportunities into senior management.” (Drucker, 1995:68) The revenue
producing activities would be thé core competencies of the company. Outsourcing
activities to companies that have their own senior management:will increase productivity.
“The trend towards outsourcing has very little to do with economizing and a great deal to
do with quality.” (Drucker, 1995:3)

Quinn and Hilmer, through careful study of successful and unsuccessful corporate
examples, came up with seven characteristics of effective core competencies. They
should be:

1) “Skill or knowledge sets, not products or functions.” (Quinn, 1994:45) Traditional
companies were formed in the past by concentrating on the basics of production,
engineering, and sales. Executives need to look beyond those functions, to the
intellectual skills or management systems of their companies. Competencies are sets of
skills that are pervasive across all aspects of traditional functions. “This interaction
allows the organization to consistently perform an activity better than functional
competitors and to continually improve on the activities as markets, technology, and
competition evolve.” Competitive edge is achieved here. This is having an advantage

over other companies in the same market, attracting and keeping customers. This is
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usually achieved by performing cheaper, better, in a more timely fashion, or by providing
some unique value to the customer on a continuing basis.

2) “Flexible, long-term platforms — capable of adaptation or evolution.” This
means, companies should not focus too narrowly on competencies at which they
currently excel. Over time, companies need to continuously reassess customer needs and
be flexible enough to react to them. A challenge would be to concentrate on skills that
will be valued by customers for a long period of time.

3) “Limited in number.” (Quinn, 1994:45) The numbe; of core competencies a
company has should be limited to less than five, but targeted at one or two. ‘Each core
competency requires intensity and management focus. If the number of core
competencies gets too high then the company cannot focus on them as well as a more
focused competitor. Managers find that they can not be best in everything, so they must
limit their strengths. A good example is the Microsoft Corporation. It would be
strategically hazardous for them to take their enthusiasm away from software
development and focus on chip design. It would be unlikely they could compete well
with Intel, and their software stronghold may weaken as other more focused companies
enter the market.

4) “Unique sources of leverage in the value chain.” (Quinn, 1994:45) These are
areas where there are gaps in knowledge or market imperfections. A company that is
uniquely qualified to fill these spots, gains intellectual advantages and profitability. A
company that focuses on mass production of a product may fail as its competitors pass it

by, finding new products which were missed.
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5) “Areas where the company can dominate.” (Quinn, 1994:45) Basically what
this means is know what you can do really well, and do it. Outsource all of the tasks that
can be done better by other companies, to those companies. Quinn states that outside
suppliers, “by specializing in the specific skills and technologies underlying a single
element in the value chain, can become more proficient at that activity than virtually any
company spreading its efforts over the whole value chain.” (Quinn, 1994:46)

6) “Elements important to customers in the long run.” (Quinn, 1994:46) The
company must keep the customers’ needs in mind. One or more of their core
competencies must be aimed at understanding and serving the customer.

7) “Embedded in the organization’s systems.” (Quinn, 1994:47) The creativity a
company possesses must be transformed into a corporate reputation. Often, when a
company has high creativity or skills, you can find that it is relying on one or two
individual performers. If these “stars” decide to leave, the company may fail.
Transforming creativity into corporate reputation can be done by broadly defining the
companies core competencies to include, “its values, organization structures, and
management systems.”

There are several benefits to outsourcing discussed by Murem Sharpe.
Outsourcing enhances a core competency business strategy. Companies are encouraged
to outsource many of the largely routine, mundane tasks, and focus on the competencies
that identify them. A few examples are the mail room, copy center, records, supplies, etc.

| Companies who outsource can avoid exposing themselves to some unnecessary
risks. As-Sharpe states, it “enables organizations to gain the benefits ;)f state-of-the-art

skills and technologies without investing directly in their development.” (Sharpe,
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1997:541) For example if a company takes on a new sophisticated logistics and software
system, and the company does not specialize in those areas, it may be best to outsource
this function to a smaller company that does specialize in software systems.

Sharpe continues, “Outsourcing enables organizations to gain access to
individuals with specialized skills they might otherwise find both expensive and difficult
to attract.” (Sharpe, 1997:542) This point ties in with Peter Drucker’s prediction that
companies will outsource all activities that do not have career opportunities into senior
management. The companies with increased career opportunities will be more inviting to
highly skilled and talented people. For example, an accountant would not want to work
for a furniture company balancing their books. The chances of his someday running the
company are very small compared to those with his working at an accounting firm.

These have been the various opinions and observations of many individuals
studying the civilian, corporate industry. The Air Force has recently adopted an
outsourcing philosophy for reasons that may appear different.

It states in the Air Force Policy Directive 38-6, dated 1 Sep 97,

“To support national security objectives in the most efficient and cost-

effective way, the Air Force must concentrate on its resource investments

and management focus in areas most directly related to accomplishing its

core missions. For the Air Force to focus primarily on core missions, it

must effectively select internal and external sources of mission capability

and reengineer its organization and processes.” (AFPD 38-6, 1997: 1)

This Policy Directive says that the Air Force is going to develop and focus on its own
core competencies. There are four principal goals of this philosophy; “sustain readiness,
improve performance and quality by doing business more efficiently and cost-effectively,

generate funds for force modernization, and focus personnel and resources on core Air

‘Force missions.” (AFPD 38-6, 1997: 1) It explains that the main driver for the
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Outsourcing & Privatization (O&P) Program is “the need to save substantial amounts of
money.” (AFPD 38-6, 1997: Attachment 4) In the focus on core activities, the directive
says that the activities may be different depending on the Major Command. Also, the
core activities can change over time.

The search for core competencies is not exactly what the Air Force appears to be
doing. In the 31 March 1997 white paper, Business Transformation, the then Secretary of
the Air Force, Dr. Sheila Widnall, states that we should be moving fast in this operation
to outsource. She says, “Perhaps the greatest obstacle in pursuing outsourcing and
privatization is our comfort with the old and familiar ways of doing business.” She
continues, “Unless we aggressively move beyond those with all the ingenuity at our
command, we will not be able to capitalize on all the opportunities that await us.” This
exhibits the extreme political pressure the Air Force feels to charge into outsourcing and
privatization.

Cas:sandra Davis, program manager at the Pentagon in the Civil Engineer
Outsourcing and Privatization Office (AF/ILE), explains that the current drive to
outsource Civil Engineers came from the Chief of Staff of the Air Force, General Ronald
Fogleman, when he realized that an additional fighter unit was slated to be cut. He tasked
his staff to come up with more savings from outsourcing and privatization. It was widely
excepted that the Air Force éhould be able to save over $3 billion apnually, by
“aggressively streamlining.” (USAF White Paper, 1997:15)

The Civil Engineer Outsourcing Strategy was developed in January 1997. It
states that one of its objectives is to “Identify Civil Engineer candidates [to be

outsourced] ... and develop a program by 1 Jul 97.” The way civilian outsourcing
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philosophies are organized is to first identify your core competencies and begin to
outsource from there. It is very important to first properly identifying your core
competencies. If the search for ways to outsource takes precedence, it could be possible
to outsource a core competency.

The first assumption in Civil Engineer Outsourcing Strategy is that they will
continue to support wartime missions. It goes on to say, “Military positions required for
tasked overseas deployable civil engineer unit type codes (UTCs) and for base
sustainment will not be cost compared (or outsourced).” This sounds good, but according
to Maj Greg Cummings at the Air Force Civil Engineer Support Agency (AFCESA), they
are responding to requests from the Pentagon (AF/ILE) to provide a 1998 update of the
total force blue-suit engineers needed for two major theater wars. As confirmed by a
discussion with Ms. Cassandra Davis, the Air Force Civil Engineers are outsourcing
down to this number. This is not just outsourcing the non-core competencies. It is a
reduction of all career fields in order to lower costs by outsourcing anything over the
minimum numbers.

The Office of Management and Budget (OMB) Circular No. A-76 spells out
Federal policy for outsourcing, privatization, and cost comparisons. The first thing this
circular states is that “inherently governmental activities are not subject.” (A-76, 1996:3)
It clarifies by saying, “an inherently governmental activity is one that is so intimately
related to the exercise of the public interest as to mandate performance by Federal
employees.” (A-76, 1996:3) An example of this would be any activity performed
exclusively by military personnel as part of deployment in a combat, combat support, or

combat service support role. (A-76, 1996:3) The study continues by defining military



essential to be “positions that directly contribute to the prosecution of war, exercise
Uniform Code of Military Justice authority, are required by law, are military due to
custom or tradition, are needed for overseas rotations, or require a skill not available in
civilian resources.” (A-76, 1996,3)

Outsourcing in Air Force Civil Engineering, then, is guided by the definition of
“military essential” and by the minimum manning level required to conduct a two theater
war. The Air Force may have more opportunities for optimizing outsourcing strategy by
focusing core competencies in a manner more like the private s:ector.

In the Fall of 1996, the Air Staff sent out a tasking to the Major Commands
(MAJCOM) to survey their organizations and identify possibilities for outsourcing and
privatization. They were to list all tasks being completed on their bases and organize
them into three categories. The categories were 1) those which can be outsourced easily
with little or no mission effects (the “cans™) 2) those which can be outsourced if some
changes were made to organizational structure (the “coulds”) and 3) those which can not
possibly be outsourced (the “Can’ts”). This information was used by Air Force Civil
Engineering (AFCE) to determine to what extent possible outsourcing can be
implemented.

During the analysis of this report the country experienced its 2™ Quadrennial
Defense Review (QDR). The first QDR was in 1992 when the wall dividing East and
West Germany was dismantled and the United States wanted to look at changing its
military mission philosophies and objectives. The second QDR agreed with the first in
which the military should be strong enough and able to sustain a simultaneous two-

theater war.
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During the Summer of 1997, General Ronald Fogleman issued a directive to the
MAJCOMs that they must execute outsourcing all “cans” and “coulds.” This was briefed
to and approved by the Air Force Council in October 1997 and put into the POM for the
1999 budget. This created some dissention among the MAJCOM:s because what was
once a simple study to find out possible savings was now a directive to execute.

After several reiterations of this, DRID 20 was introduced. DRID 20 says that
every position in the Air Force will have an additional letter code added to it. These
codes will tell if the position is war-fighting or not. Those that ;1re not, can be
outsourced. This information was just coming in during the completion of this thesis and
the initial assessment indicates there is not enough candidates to reach Secretary Cohan’s
goal of 17 thousand additional positions to be outsourced.

According to Cassandra Davis (AF/ILE), eventually there will be blue bases and
white bases in the Air Force. A white base is where everything is outsourced. A blue
base is where everything remains as it was with military. Certain positions will be
outsourced at both blue and white bases. An example of these positions is the Housing

Flight. It will be outsourced at every base.
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Chapter 3
Methodology

Outsourcing in the Air Force, specifically Civil Engineering diséipliﬁes, needs to
be studied to view possible long-term outcomes as determined by strategic outsourcing
policies. A systems dynamics approach will be utilized.

A system dynamics model describes cause-and-effect relationships and the
manner in which the effects loop back to influence the causes.l The system being studied
here is the cause and effect factors which determine the variable manning number for
each career field within civil engineer squadrons. To begin understanding the system, an
influence diagram is developed.

In the initial influence diagram in Figure 1, each circle is a factor in the system.
The factor labeled “Current Military Authorizations” is the number of positions in each
career field at an instant in time. The arrows from one factor to another represent the
causal relationship that one has on the other. If the change is positive there is a plus sign
(+) drawn near the arrowhead. This reads “if the first item goes up, the second item goes
up.” If the change is negative there is a minus sign (-) drawn near the arrowhead. This
reads “if the first item goes up, the second item goes down.” For instance, as Current
Military Authorizations goes up, Readiness goes up and as Readiness goes up, this
creates a comfortable feeling among decision-makers that we are prepared for war. This
causes them not to worry about outsourcing capability and Outsource tasks goes up. The
basic assumption is that outsourcing saves money by reducing authorizations.

Some of the factors in this influence diagram need to be studied and

parameterized before the system dynamics research can continue. The wartime
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correlation number is the percentage of the peacetime activities that are the same as in the

wartime mission. This will tell how much training the career field is achieving during the

completion of everyday peacetime tasks.

Decision
Maker's
Importance
of Cost

How Imponant
is the Category
00-1.0)

How Correlated

is the Category

Peacetime 10 Wartime
0010

Current

Military
Authorizations
(man)

Figure 1. Influence Diagram of an Outsourcing Thought Process

Within the Air Force Civil Engineer career field there are several categories of
skills. These categories are defined by the thirteen enlisted Air Force Specialty Codes
(AFSC), listed in Table 1.

Within these categories there are many defining tasks. The?e are basically two
different lists of tasks that are completed by the particular AFSC. A peacetime list of

tasks can be found in the Career Field Education and Training Plans (CFETP) and a

wartime list of tasks can be found in the Contingency Training Guide and Task Standard

(AFPAM 10-219, Vol 10)




AFSC 3E0X1

Electrical Systems

AFSC 3E0X2 Electrical Power Production

AFSC 3E1X1 Heating, Ventilating, Air Conditioning,
and Refrigeration (HVAC)

AFSC 3E2X1 Pavements and Construction
Equipment Operator (P&E)

AFSC 3E3X1 Structural

AFSC 3E4X1 Utilities Systems

AFSC 3E4X2 Liquid Fuels Systems Maintenance

AFSC 3E4X3 Environmental

AFSC 3E5X1 Engineering

AFSC 3E6X1 Operations

AFSC 3E7X1 Fire Protection

AFSC 3E8X1 Explosive Ordinance Disposal (EOD)

AFSC 3E9X1 Readiness

Table 1. Air Force Specialty Codes (AFSC)

In order to determine how much value is aéded to wartime training by the
completion of peacetime work orders, a relationship between the two must be made.
Because the peacetime mission is the one vulnerable to outsourcing, it will be studied to
determine how related it is to the wartime mission. Within each category, or AFSC, there
is a list of tasks. The peacetime list will be compared to the wartime list to determine the
percentage of peacetime tasks that are the same or very similar to one or more of the
wartime tasks. If a peacetime task had a match in the list of wartime tasks then it was
considered a “success.” This operation will be repeated for each category until all skills
have been evaluated.

The peacetime and the wartime documents were written at different times and
were not written to be compatible. Some of the peacetime tasks will need to be broken
down into separate homogeneous tasks. After all of the wartime tasks have been

considered, the remaining tasks that did not have a match will be considered a “failure.”




Each AFSC will have a certain number of successes and a certain number of
failures. The successes divided by the total will give a percentage or wartime correlation
number. This number can"be used in the model to give value to the AFSC when
considering outsourcing.

Another factor in the influence diagram that needs to be parameterized is the
importance of the AFSC. The importance or value of the AFSC’s wartime mission is
also useful when determining outsourcing the AFSC. This value of the AFSC’s wartime
mission will be computed on a scale of 0.0 to 1.0. The lowest importance score will have
a value of zero, and the highest importance score will have a value of one.

" The AFSCs are not rank ordered by wartime importance by the Air Force. The
only documentation that comes close to an importance ranking is found in the Bare Base
Conceptual Planning Guide (AFPAM 10-219, vol. 5, Section 3.7). This section is called
Task Priorities and is basically a list of the wartime tasks divided into four task lists:
Priorities 1, 2, 3, and 4. This list can be found in Appendix A. There are 18 tasks in
Priority 1, 14 tasks in Priority 2, 13 tasks in Priority 3, and 6 tasks in Priority 4. Each of
these tasks can then be associated with an AFSC and used to evaluate them.

To establish a higher order ranking or wartime task importance value, a multi-
objective value analysis will be conducted. This will produce a more precise way to
evaluate tasks by wartime importance. As discussed by Kirkwood, “To conduct a multi-
objective value analysis, it is necessary to determine a value function, which combines
the multiple evaluation measures into a single measure of overall value.” (Kirkwood,
1997:53) Each task in the priority list will be assigned two single dimensional value

factors, one for Characteristic Indicator or I and one for Priority or P. These two



individual evaluation measures are then combined in a multi-objective value function to
yield an importance factor or value, V. The function will look like: V = wi*I + wy*P,
where w; and w,, represent the weights assigned to impoftance and priority or Air Force
doctrine respectively. “The form of this function . . . is a weighted sum of functions over
each individual evaluation measure.” (Kirkwood, 1997:52) In this case, two single
dimensional value functions need to be specified for I and P.

The Importance single dimensional value function will be determined by, first,
interviewing an expert in the field of Air Force Civil Engineer .readiness. This interview
will ferret out characteristics, which make a task important or unimportant. These
characteristics will include things like mission, safety, and human sustainment. The
characteristics will then be taken to a higher ranking Civil Engineer officer with wartime
and peacetime expertise to act as a decision-maker. This decision-maker will then rank
order the characteristics and then assign a relative importance weighting between 0.0 and
1.0. This ranking will create the single dimensional value function for Importance.
Using this value function, each task can be assigned an Importance Factor due to the
characteristics it holds.

The second single dimension objective is the Priority Factor. A single
dimensional value function will need to be determined for this case too. Each Priority
level (1, 2, 3, or 4) is assigned a relative value by the decision-maker. By running the
tasks through this function, a value can be given to each task for priority level, within the
Air Force doctrine. This value will be the priority factor.

Now, each of these single dimensional values (priority and importance) need to be

put into the multi-objective value function. The question given to the decision-maker is
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how much weight (w;) does he put towards the importance factor (I) and how much
weight (w2) does he put towards the Air Force doctrine priority (P).

After these critical parameterizations are complete the system will be transformed
into mathematical code. This will be achieved by use of the computer modeling
software, STELLA. The system can be run over and over again, using slightly different
parameters each time. This will be useful to run the model for each AFSC.

Testing of the model will need to be done during its evolution. The first of these
tests is to find mechanical errors in the model. In order to do tlivis the model needs to be
run many times while paying close attention to how the variables are behaving over time.

The next series of tests are for robustness. These tests are completed by running
the model with the full range of possible inputs. First, change single variables to their
highest or Jowest possible value. Then after those tests are running completely, begin to
change entire sections of variables to the highest and lowest values and run. Finally, run
the model with every variable in its extreme. A robust model will behave reasonably
under feasible extreme conditions.

Once the model is determined to be running effectively, each AFSC’s importance
factors, war correlation factors and initial military authorization numbers will be input
into the model and studied for a variety of policy-maker or decision-maker profiles.
These profiles will include a.decision-maker that considers cost over readiness at 0.6 to
0.4, a decision-maker that considers cost over readiness at 0.9 to 0.1, and a decision-
maker that does not consider cost at all, only readiness.

This methodology for determining the importance of each task was not the first

one attempted. The original design was to survey five Civil Engineer members
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throughout the Air Force, considered to be experts in the field of readiness. The survey
asked them to pick tasks out of each priority level that they deemed important. The
number of tasks within each priority category determined the number of tasks they were
allowed to pick. This determination was made to make it theoretically possible for every
task to receive at least one pick. The survey participants were allowed to pick four tasks
from priority category 1, three from priority category 2, three from priority category 3,
and two from priority category 4.

Each of the tasks would receive a certain number of picks, ranging from zero to
five. Tasks that received five picks were considered to be the most important tasks.
Conversely, tasks that received zero picks were considered to be the least important tasks.
The task list, inc;luding each corresponding number of picks, was then taken to the
decision-maker. He determined the value of each number of picks to create the single
dimensional value function for the importance factor.

This methodology was determined to be flawed on two major accounts. First,
there is no value or importance given to the tasks that received zero picks. Every survey
participant may agree that if they had one more pick they would have all chosen a certain
task. That would cause that task to rise to the top of the list and be viewed as one of the
most important. But, in actuality, the task received zero picks and is viewed as one of the
least important.

Second, this methodology confined participants within each category. There was
no way to judge or evaluate a task’s relative importance across priority categories. A task
viewed to be most important in priority category 2 could not be related to the importance

of the least important in level 1.
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Chapter 4
Discussion

The methodology of this thesis was discussed in Chapter 3. This chapter will
follow the same logical patterns to disassemble the different components of the influence
diagram, parameterize the items needed, and present the results of several executions of
the model. First the model development will be explained.

According to the influence diagram, there are three main influences affecting the
decision to outsource tasks. Two of them are Cost and Readiness. The other is how
important cost is to the decision-maker. There are many different considerations a
decision-maker needs to take into account when deciding how to form outsourcing
policy. Each of these considerations needs to be weighted. This model only recognizes
two considerations: cost and readiness. The model totals these factors at 100%, and the
decision-maker places an importance on one item, but the more he favors that one, the
less he can favor another. For example, if the decision-maker highly values cost, he may
assign an 80% to cost. This would mean that readiness would be valued at a level of
20%.

Cost is defined in the model by multiplying the Current Military Authorizations
by an estimate of the average cost of an enlisted member. This iverage cost is assumed
to be $35,000 per year per person.

Readiness is basically composed of three elements: Current Military
Authorizations, War Correlation Number and an Importance Factor. If an AFSC is

outsourced, the peacetime mission is no longer being completed by military members.
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The completion of these peacetime work orders has an impact on wartime readiness.
There is training being completed along with the peacetime mission.

A comparison of wartime tasks and peacetime tasks was completed. The list of
peacetime tasks can be found in Appendix A. As discussed in Chapter 3, if a peacetime
task had a match with a wartime task, it was considered a success. The proportion of

successes to failures is the wartime correlation number for that AFSC. The results are in

Table 2.
Success Failure  Total %
Electrical Systems 10 14 24 0.417
Power Production 18 14 32 0.563
HVAC and Refrigeration 12 10 22 0.545
P&E 13 7 20 0.650
Structural 6 9 15 0.400
Utilities : 10 9 19 0.526
Liquid Fuels 4 10 14 0.286
Environmental 6 11 17 0.353
Engineering 17 6 23 0.739
Operations 8 15 23 0.348
'Fire Protection 9 21 30 0.300
EOD 14 8 22 0.636
Readiness 21 11 32 0.656

148 145 293

Table 2. Wartime Correlation of Peacetime Tasks
After these results were recorded, a statistical test of homogeneity was performed
and the results are in Table 3. The test of homogeneity determines whether or not the
populations of successes and failures of each AFSC are the same or statistically
significantly different. If the AFSC success/failure populations are homogeneous then
the data should suggest they are not significantly different. The Chi-square test p-value
of 0.016 suggests that the hypothesis of homogeneity can be rejected at a significance

level of 0.05. Hence, one can infer the populations are not homogeneous.
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VARIABLE

CASE SUCCESS FAILURE TOTAL
1 OBSERVED 10 14 24
EXPECTED 12.12 11.88

CELL CHI-SQ 0.37 038
2 OBSERVED 18 14 32
EXPECTED 16.16 15.84
CELL CHI-SQ 0.21 0.21
3 OBSERVED 12 10 22
EXPECTED 11.11 10.89
CELL CHI-SQ 0.07 0.07
4 OBSERVED 13 7 20
EXPECTED 10.10 9.90
CELL CHI-SQ 0.83 0.85
5 OBSERVED 6 9 15
EXPECTED 7.58 7.42
CELL CHI-SQ 0.33 033
6 OBSERVED 10 9 19
EXPECTED 9.60 9.40
CELL CHI-SQ 0.02 0.02
7 OBSERVED 4 10 14
EXPECTED 7.07 6.93
CELL CHI-SQ 1.33 1.36
8 OBSERVED 6 11 17
EXPECTED 8.59 8.41
CELL CHI-SQ 0.78 0.80
9 OBSERVED 17 6 23
EXPECTED 11.62 11.38
CELL CHI-SQ 2.49 2.55
10 OBSERVED 8 15 23
EXPECTED 11.62 11.38
CELL CHI-SQ 113 I.15
11 OBSERVED 9 ) 21 30
EXPECTED 15.15 14.85
CELL CHI-SQ 2.50 2.55
12 OBSERVED 14 8 22
EXPECTED 1111 10.89
CELL CHI-SQ 0.75 0.77
13 OBSERVED 21 11 32
EXPECTED 16.16 15.84
CELL CHI-SQ 1.45 1.48
148 145 293
OVERALL CHI-SQUARE 24.77
P-VALUE 0.0160
DEGREES OF FREEDOM 12

Table 3. Chi-Square Test For Heterogeneity or Independence
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In the formula, py; represents the true proportion of each AFSC. To compute the
estimated expected cell counts, éij,_the sums of i row totals and jth column totals are
input into the formula: &; = ("™ row total)"‘(ith column total)/n, where n is the sum of the
sample size. (Devore, 1995:608)

For this case shown in Table 3, the first & is computed by taking the column total
of 148, multiplying it by the row total of 24. Dividing this product by the sum of the
sample size, 293, yields the estimate of 12.12. These parameters are then input into the

formula in Figure 2 to give the Chi-Square statistic.

Null hypothesis: Hy: p); =psy =+ =pp
Alternative hypothesis: H,: at least two of the p;,’s are unequal
Test statistic value:

. 5 )2
N (observed — estimated expected)’ &, 2 (n; — &)
= 2 . =2 X
all cells estimated expected =11 €

i
. . s 2 2
Rejection region:  x° 2 x5,

In practice, the test can safely be applied as long as é; > 5 for every
i, j (all cells).

Figure 2. Test for Homogeneity in I Dichotomous Populations

Now the Wartime Correlation Number is known, but in order to calculate
Readiness, an Importance Factor also needs to be determined. An AFSC can be highly
correlated with the wartime mission, but if it doesn’t complete an ‘fimportant” wartime
mission, then it should not be considered of hi gh value to readiness. Importance Factors
are numbers between 0.0 and 1.0. The higher the number the higher the importance of
that AFSC.

As discussed in Chapter 3, there is no Air Force documentation assigning

importance to each AFSC. The closest is the list of task priorities in four different
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categories of 1, 2, 3, and 4. This list is in Appendix A. This priority ranking,
documented by the Air Force, is one attribute in finding the Importance Factor for each
task. The other attribute needed to further differentiate the tasks from one another is
based upon characteristics.

In order to assign a characteristic value to each of the tasks, Maj Gregory
Cummings, Chief of Readiness, Air Force Civil Engineer Support Agency (AFCESA)
was interviewed. Maj Cummings participated in the abandoned methodology discussed
at the end of Chapter 3. He was one of the individuals who pic'l‘ced their top choices of
importance. So, he was already familiar with the priority list.

During the interview, Maj Cummings was asked what were his thought processes
when he was picking the tasks he believed to be important. We discussed what
characteristics he saw assbcia'ted with those particular tasks. Then we discussed the tasks
others picked as important and what makes those more or less important than others.
After these discussions were exhausted, we reviewed the tasks which no one picked. The
fact that one of those tasks could have been everyone’s next most important pick was‘
entered into the interview. This caused those tasks to be looked at carefully and not just
thrown out as trivial or unimportant. Then characteristics for these tasks were defined as
well.

This developed a list of deciding characteristics at the task level, seen in Table 4.
This list was taken to Col Joseph Amend III, who acted in the roll of a decision-maker by
reviewing the list, prioritizing it, and then assigning relative values to each deciding

characteristic.
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Col Amend is the dean of the Civil Engineering and Services School, Air Force
Institute of Technology. He has been a Civil Engineering Officer since his entry into
active service in 1975. He has been Chief of Engineering Design, 554th Civil
Engineering Squadron, Heavy Repair (RED HORSE), Osan AB, Korea; Deputy Chief of
Staff for Engineering and Services, HQ Pacific Air Forces, Hickam AFB, Hawaii;
Commander of the 379 Civil Engineering Squadron, Wurtsmith AFB, Michigan;
Commander of the 89 Civil Engineer Squadron, Andrews AFB, Maryland.

Col Amend participated in the Granada Invasion in 1983 and through his two
tours as a Base Civil Engineer, he has participated in many week long Operational
Readiness Inspections (ORI). He has advised and deployed officers in his command to
Desert Shield/Desert Storm. His philosophy is to minimize surprises or to be prepared
for the worst, but hope for .the best.

Throughout the interview, Col Amend stated that Force Protection was at the top
of the list because without this, the mission will fail. People are our greatest asset and
their protection needs to be the utmost important. If their protection is not being
accomplished, nothing can get done. Once you have the mission working, one can begin
to pay attention to the basic needs of the people. This is time to help other organizations
better accomplish their mission.

After things in the deployment begin to calm down, that’s the time to start
pushing safety. Make sure that we are not losing people to enemy fire then make sure we
are not losing them to mishaps. Then we can start to focus in on Quality of Life and

Long Term Issues. The prioritized characteristic list is at Table 4 and it translates into the
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single dimension value function shown in Figure 3. This establishes a value for each

task, across categories.

Deciding Deciding Characteristics Value
Characteristic

Ranking
1 . Force Protection 1.00
2 Mission 0.99
3 Human Sustainment 0.90
4 Combat Support 0.80
5 Safety 0.79
6 Operated Critical Facilites - 0.75
7 Mission Enhancement 0.50
8 Quality of Life 0.45
9 Long Term Bed Down and 0.30

Mission ‘

10 Long Term Safety 0.22
11 Long Term Human 0.14

Sustainment
12 Long Term Combat Support 0.07
13 Long Term Quality of Life 0.00

Table 4. Deciding Characteristics

Value of Characteristic (I)

1.0 ¢
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Figure 3. Single Dimension Value Function
for Deciding Characteristics
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Col Amend was asked to assign relative values to the four different prioﬂty
numbers to create the second single dimension value function for the Air Force Priority
Categories. After reviewing the priority list, the value function or Value of Priority was
created. He assessed that the relative value of each priority increases exponentially as the

priority 