M

NAVAL
POSTGRADUATE
SCHOOL

MONTEREY, CALIFORNIA

THESIS

USING A SECOND-PRICE AUCTION TO SET
MILITARY RETENTION BONUS LEVELS:
AN APPLICATION TO THE AUSTRALIAN ARMY

by
Benjamin M. Cook
March 2008

Thesis Co-Advisors: William R. Gates
Peter J. Coughlan

Approved for public release; distribution is unlimited




THIS PAGE INTENTIONALLY LEFT BLANK



REPORT DOCUMENTATION PAGE Form Approved OMB No. 0704-0188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instruction,
searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send
comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to
Washington headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA
22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188) Washington DC 20503.

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
March 2008 Master’s Thesis
4. TITLE AND SUBTITLE Using a Second-Price Auction to set Military 5. FUNDING NUMBERS

Retention Bonus Levels: An Application to the Australian Army
6. AUTHOR(S) Benjamin M. Cook

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
Naval Postgraduate School REPORT NUMBER
Monterey, CA 93943-5000

9. SPONSORING /MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING/MONITORING
N/A AGENCY REPORT NUMBER

11. SUPPLEMENTARY NOTES The views expressed in this thesis are those of the author and do not reflect the official policy
or position of the Department of Defense or the U.S. Government.

12a. DISTRIBUTION / AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE
Approved for public release; distribution is unlimited

13. ABSTRACT (maximum 200 words)

The Australian Army is attempting to improve retention rates, announcing a humber of retention bonuses in 2007. In
a service that has rarely used retention bonuses, historical data on the effectiveness of previous bonuses is limited.
This thesis looks at both the effectiveness of retention bonuses in the U.S. Military, as well as an alternate method of
establishing retention bonus levels with no historical data. It analyses an experiment where a sealed-bid, second-price
auction is used to set salaries levels in a generic labor market scenario.

The experimental results support the literature: a second-price auction is a cost effective method of setting a retention
bonus level. Without historical data and prediction techniques, a second-price auction allows the service to obtain the
exact level of manning necessary at a value that more accurately reflects the value of the soldier. This reduces
resource wastage. Cost effectiveness is further improved by adding a second auction for a longer term contract.
While this analysis may be valuable to the Royal Australian Navy, Royal Australian Air Force and other volunteer
militaries around the world, this thesis focuses specifically on application to the Australian Army.

14. SUBJECT TERMS 15. NUMBER OF
Auction, Second-Price, Retention Bonus, Australian Army PAGES
113
16. PRICE CODE
17. SECURITY 18. SECURITY 19. SECURITY 20. LIMITATION OF
CLASSIFICATION OF CLASSIFICATION OF THIS CLASSIFICATION OF | ABSTRACT
REPORT PAGE ABSTRACT
Unclassified Unclassified Unclassified UuU
NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89)

Prescribed by ANSI Std. 239-18



THIS PAGE INTENTIONALLY LEFT BLANK



Approved for public release; distribution is unlimited

USING A SECOND-PRICE AUCTION TO SET MILITARY RETENTION
BONUS LEVELS: AN APPLICATION TO THE AUSTRALIAN ARMY

Benjamin M. Cook
Captain, Australian Regular Army
BSc, University of New South Wales (Australian Defence Force Academy), 1998

Submitted in partial fulfillment of the
requirements for the degree of

MASTER OF SCIENCE IN MANAGEMENT

from the

NAVAL POSTGRADUATE SCHOOL

March 2008
Author: Benjamin M. Cook
Approved by: William R. Gates

Thesis Co-Advisor

Peter J. Coughlan
Thesis Co-Advisor

Robert N. Beck
Dean, Graduate School of Business and Public Policy



THIS PAGE INTENTIONALLY LEFT BLANK



ABSTRACT

The Australian Army is attempting to improve retention rates, announcing a
number of retention bonuses in 2007. In a service that has rarely used retention bonuses,
historical data on the effectiveness of previous bonuses is limited. This thesis looks at
both the effectiveness of retention bonuses in the U.S. Military, as well as an alternate
method of establishing retention bonus levels with no historical data. It analyses an
experiment where a sealed-bid, second-price auction is used to set salaries levels in a

generic labor market scenario.

The experimental results support the literature: a second-price auction is a cost
effective method of setting a retention bonus level. Without historical data and prediction
techniques, a second-price auction allows the service to obtain the exact level of manning
necessary at a value that more accurately reflects the value of the soldier. This reduces
resource wastage. Cost effectiveness is further improved by adding a second auction for
a longer term contract. While this analysis may be valuable to the Royal Australian
Navy, Royal Australian Air Force and other volunteer militaries around the world, this

thesis focuses specifically on application to the Australian Army.
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l. INTRODUCTION

A. PURPOSE AND OBJECTIVES

The Australian Army is trying to lift its retention rates as it attempts to grow the
force. In 2007, the Australian Army announced a range of retention initiatives, including
several bonuses designed to retain appropriately skilled personnel. In a service that has
used retention bonuses on very few occasions, historical data on the effect of previous
bonuses is limited. With little or no historical data, it is difficult to accurately predict the

bonus necessary to retain a set number of soldiers.

All services of the United States Military have used retention bonuses extensively
since the creation of its “All VVolunteer Force.” The Australian Defence Force (ADF) can
learn valuable lessons by analyzing the effectiveness of such bonuses in the U.S.
Military. While these retention bonuses appear to be effective, scope exists to improve
their efficiency and cost effectiveness. Recent research at the U.S. Naval Postgraduate
School (NPS) considered improving the cost effectiveness by using an auction process to

set the bonus amount. To date, this research has been largely theoretical.

This thesis analyzes experimental data where a second-price auction is used to set
salary levels. Through this, as well analyzing the effectiveness of the extant U.S.
Military retention bonus system, this thesis aims to improve the way in which the

Australian Army sets and uses retention bonuses.
B. RESEARCH QUESTIONS

This thesis seeks to evaluate whether a sealed bid, second-price auction is viable
in achieving retention objectives in the Australian Army.



1. Primary Research Question

The primary research question of this thesis is to determine if experimental results
support the theory that a sealed bid, second-price auction is a cost effective means of

setting military retention bonus levels.

2. Secondary Research Question

There are numerous secondary research questions necessary to consider the

viability of an auction to set a retention bonus level. Specifically:

e What is the effect of an option to bid for a longer term employment
contract? If such an option is presented with a second stage auction,

would it further improve cost effectiveness?
e How would the results be affected if auction participants collude?
e Would training in the auction process be necessary or beneficial?

e How would an auction process be incorporated into the Australian Army’s

retention bonus system?
C. SCOPE

This thesis focuses on applying both theory and experimental data to retention
bonuses in the Australian Army. The analysis may be equally valuable to the Royal
Australian Navy and Royal Australian Air force, as well as the U.S. Military and other
“all volunteer” militaries throughout the world; however, it does not specifically address

the issues outside of the Australian Army.
D. METHODOLOGY AND THESIS OVERVIEW

This thesis begins by explaining the current scenario facing the Australian Army,
where retention is currently a high priority. It then looks at how the U.S. Military has
approached similar retention issues, using the available literature to analyze the

effectiveness of the current program. Auction theory is then discussed to motivate a

2



possible alternative method to set retention bonus levels. A labor market second-price
auction experiment conducted at the U.S. Naval Postgraduate School is then described
and the data analyzed. The results of the data analysis will be used to propose a more

cost effective retention bonus system in the Australian Army.
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II.  INTRODUCTION TO THE RETENTION PROBLEM IN THE
AUSTRALIAN ARMY

A INTRODUCTION

The Australian Army is currently in a period of expansion. Vital to that growth is
retaining more of the talented soldiers who make up the force. This chapter introduces
the retention problem in the Australian Army and provides context to discussions later in
the thesis. It begins by outlining the economic environment in which the expansion
needs to occur, the expansion itself, the need for improved retention, and finally the

Army’s reaction to this need.
B. AUSTRALIAN ECONOMY AND LABOR MARKET

“The Australian economy is currently in the longest period of continuous
expansion ever recorded” (Commonwealth of Australia, 2007a). Fifteen years of
continuous economic growth has occurred, despite numerous shocks, such as the Asian
financial and economic crisis, global economic slowdown in 2001 and two significant
droughts (Commonwealth of Australia, 2007b), one of which continues to affect the
country. With this economic growth, the unemployment rate has fallen from its peak in
the early 90s, as can be seen in Figure 1. It recently reached a 34-year low, with the
unemployment rate in February 08 falling to 4.0% (Australian Bureau of Statistics
(ABS), 2008). Since 1996, an additional two million people are employed in the
workforce (Costello, 2007). Labor force participation rates were at 65% in September 07
(ABS, 2007), slightly down from an all-time high one year earlier. At the same time,
Australia finds itself experiencing a shortage of skilled labor, which is currently placing

upward pressure on wages.
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Source: ABS cat. no. 62020

Figure 1.  Australia’s historic unemployment rate [From Commonwealth of Australia,
2007b]

C. EFFECT ON THE AUSTRALIAN DEFENCE FORCE (ADF)

As the modern battlefield changes, so too has the technology of combat. The
effect is that the soldier of today must be more educated and highly trained than in the
past. With a booming economy, low unemployment and a national skill shortage, highly
trained ADF members suddenly become more attractive in the civilian industry. For
service members, higher civilian wages in response to the national skill shortage may
cause them to look to opportunities outside of the military. The end result is that the

current strength of the Australian economy has made it harder to retain service personnel.

Not only is retention more difficult in the current economic environment, but
recruiting also becomes challenging. With low unemployment and a high level of
business activity, civilian industry captures a larger proportion of the young population
that the ADF seeks to recruit.

In summary, while many sectors benefit from a strong economy and labor market,

Defence suffers. In recent times, this has made retaining qualified and competent service
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personnel and recruiting high quality applicants difficult. This is unlikely to change in
the foreseeable future. Labor market issues are beyond Defence’s control, and so it is
important that strategies are in place to allow for adaptation.

D. EXPANSION OF THE ARMY

The Australian Army is currently enhancing equipment and personnel
capabilities. Recruiting and retention have become increasingly more important as the
Army seeks to meet its long-term manning goals. Based on the manning in November
2007, the Army is required to grow over 17% by 2016 (LTCOL P. Robards, personal
communication, 22 Nov 2007). The Defence 2000 White Paper, the Hardened Network
Army initiative and the Enhanced Land Force initiative are the basis for the expansion
and are discussed in the following paragraphs.

1. Defence 2000 White Paper

At the start of the millennium, the government released the “Defence 2000: Our
Future Force” White Paper, which was essentially the commencement of the current
expansion. The White Paper directed the Army to grow so that it could “sustain a
brigade on operations for extended periods, and at the same time maintain at least a
battalion group available for deployment elsewhere” (Commonwealth of Australia,
2000). The Army’s growth was to be a significant proportion of the 2,500 personnel in
the ADF’s planned increase by the year 2010.

At the time of the White Paper release, separation rates were up several percent
from the early 1990s. The ADF had also failed to meet its recruiting goals by 25% in the
previous year, a shortfall of 1,300 people (Commonwealth of Australia, 2000). Despite
the issues with both recruiting and retention at the time, the goal of 54,000 personnel in
the ADF by the year 2010 seemed within reach, particularly because the problem had
been highlighted early and significant reform in the area had been a feature of the White

Paper.



2. Hardened and Networked Army (HNA)

“Australia’s National Security — A Defence Update 2005” outlined the new
strategic direction for the ADF as a result of the changing global environment. The
Hardened and Networked Army (HNA) was a concept released in December 2005,
designed to meet the requirements of the 2000 White Paper and the 2005 Update. In
essence, it involves creating a larger and more capable Army able to fight in a more
complex and lethal battlefield. Additional and/or improved military hardware are
progressively being introduced into the Army to enhance the force’s firepower,
protection, mobility and communication capabilities. In terms of personnel strength,
HNA required an increase of 1,485 soldiers by 2015, representing an increase of
approximately 5% over December 2005’s strength (Department of Defence, 2006a).

3. Enhanced Land Force (ELF)

In addition to the increase of personnel as part of HNA, the government
announced the ELF initiative in August 2006. The ELF’s main purpose is to provide two
additional infantry battalions with supporting arms: in total, approx 2,600 people. The
reason for the additional battalions was so that Australia could continue to assist in
regional stability operations with northern neighbors without detriment to other global

commitments.

E. ARMY ENVIRONMENT

1. Operational Tempo

The Australian Army is now maintaining an operational tempo not seen since
World War 11 (Chief of Army, 2006). The contributions arise in several forms, including
participation in the Global War on Terrorism, peace keeping or enforcement, security
operations for events such as the 2007 Asia Pacific Economic Cooperation (APEC)
forum, and humanitarian assistance following natural disasters. While the Australian
Army has been very successful in recent operations, the high tempo can take its toll on

both the serving members and their families.
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2. Manning Trends

When the Australian Government announced in its 2000 Defence White Paper
that the ADF would grow by 2,500 personnel over a decade, the net flow of personnel in
the Army—Ilike the entire ADF—was negative. Forecasts released in the White Paper
suggested that if current recruiting and retention rates remained until 2010, the ADF
would be 12,000 below the target figure of 54,000 (Commonwealth of Australia, 2000).
The requirements of HNA and ELF have now magnified the manning deficiency that

faces the Army in particular.

In the late 1990s and early 2000s, Army separation rates hovered around 13% (see
Figure 2). By historical standards, this was high but not abnormally high. More
significant was the inflow and outflow of personnel in Figure 3, showing the negative

flow of personnel into the Army in the late 90s, up until the release of the White Paper.
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Figure 2.  Australian Regular Army 12-month rolling separation rates
[From Directorate of Workforce Modeling and Analysis — Army (DWFMA(A)]
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Figure 3.  Army inflow/outflow of personnel [From DWFMA(A) and Defence Annual
Reviews]

An important factor affecting the negative flow of personnel in this period was the
strength of the Australian economy. It was therefore understood that the Army needed to
make employment conditions more favorable to be competitive in the labor market.
Remuneration, locational stability and employment condition reform were necessary to
meet future goals. Several initiatives were introduced as a result of the White Paper, and

for the next three years there was a positive flow into the Army.

It was in financial years 04/05 and 05/06 that manning again declined. Separation
rates rose to almost the levels of the late 90s/early 2000s and recruiting could not
compensate, let alone grow the force. There were several contributing factors, including
the economy continuing to strengthen and the increasing operational tempo taking its toll
on families. Critics claimed that the Army had not done enough to improve financial and

non-financial conditions to recruit and retain the necessary force.

The high separation rate (by historical standards) in recent times can be attributed
to several things. The 2006 Defence Attitude Survey highlighted several possibilities;
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significantly that satisfaction with salaries had declined for four consecutive years
(Department of Defence, 2007a). However, pay is not the only issue responsible for high
separation levels. The regular posting cycle affecting family stability, and an inefficient
career management structure, are both reasons that tend to appear frequently in literature

on ADF retention in the past 15 years.
F. RETENTION FROM AN INVESTMENT POINT OF VIEW

Like most western militaries, the ADF funds much of the training and education
necessary to enable a member to do their job. When a member leaves, they take with
them their experience and the benefits of any job-specific training and education
provided—this is not dissimilar to what occurs in a civilian organization. The resulting
gap can be dealt with in two ways, either by requiring more work out of the existing staff

or by recruiting a replacement.

However, a replacement can not be recruited immediately when an experienced
soldier leaves the force; instead, it may take many years to develop a person to the same
standard. As a general rule, the ADF “grows” its own hierarchy where all recruited
personnel go through either recruit or officer training and begin at the lowest rank. The
2000 White Paper explains that many are leaving at the point where they have the most to
contribute.

Ideally, the Army would like a positive return on investment (ROI) for the
education and training provided to each individual. To do this, the Army employs two

basic strategies:
1. Initial Minimum Period of Service (IMPS)

The IMPS is the obligated period for which a soldier enlists. Different
occupations within the Army require different IMPS, but in general, non-technical jobs

require a four-year IMPS while technical jobs require six years.
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2. Return of Service Obligation (ROSO)

A ROSO is similar to an IMPS and is established for educational courses or
“general training” that has value to the service member outside of the ADF. The basic
rule for ROSO is for the member to provide the same number of years to the service as in
training plus one additional year. For example, four years of officer training which
includes an undergraduate degree attracts a five-year ROSO.

IMPS and ROSO requirements do not take into account the exact value of an
individual training course, instead taking a simplified view with the same rules for
everybody. Depending on the value of the course, Defence may or may not get a positive

ROI from the service member.

It makes sense that the longer an individual serves, the more likely it is that the
ADF will achieve a positive ROI for the education or training provided. This leads to a
more senior and more experienced force, creating efficiencies for the organization.
While an aging force can lead to additional costs in terms of housing and medical

expenses, the benefits include lower recruiting and training costs.
G. CURRENT SITUATION

The problem of growing the Army is more than a recruiting issue. When creating
two new battalions to meet the requirements of ELF, the battalion hierarchical structure
essentially dictates the growth strategy. Under the right conditions, many of the positions
at the rank of Private, Lance Corporal and Lieutenant could be recruited; however, it is
not so easy at other rank levels within the hierarchy. As the Chief of Army, Lieutenant
General Leahy said in March 2007 (Commonwealth of Australia, 2007c¢):

I need Corporals, Sergeants, Captains and Majors to make two new

infantry battalions. I cannot recruit them; | can only make them, and they
take between six and...12 years to make.

Retention of personnel at those ranks has therefore become a high priority.

As mentioned previously, the retention problem is not new to the Army. The
literature reveals numerous reviews into the problem, including the Glenn review in
12



1995, five years before announcement of ADF growth in the 2000 White Paper.
Retention focus pre-2000 was more about cost and efficiency, where now the focus is in
terms of force expansion. While the focus may have been historically different, the
principals to achieve lower separation remain the same, and many of the

recommendations of earlier reviews have taken (or are still taking) time to implement.

Jans and Frazer-Jans (2006) conducted a study into retention strategies for
General Service Officers. They found that 39% of officers surveyed indicated their
intention to leave the army in the next three years. They also showed that the career
commitment of junior officers had fallen over the ten years to 2005: 38% of junior
officers (LT and CAPT) intend to separate within three years compared to 30% in 1995.
While surveyed intentions generally overestimate actual behavior, Jans and Frazer-Jans

noted a high correlation between actual current separation rates and separation intentions.

Jans and Frazer Jans (2006) make several recommendations to address the officer-
retention problem. One of the key recommendations was to use initiatives that provide a
“short, sharp shock” to separation rates to get the manning back under control before
more robust and sustainable measures are put in place. In effect, this strategy was a
means of buying time to develop longer term retention initiatives. It is also a means of
reducing the effects of a downward spiral: as people leave, more work is required of the
existing personnel, which could lead to lower morale and further separations.

In 2006, soon after Jans and Frazer-Jans completed their study, the “Henry
Report” was completed. The Henry Report was another review of strategies for
improved recruiting and retention in the ADF. While the outcomes of this review are
unknown, it is worth noting that much of the recent government spending on recruiting

and retention followed closely after the Henry Report was finalized.
H. CURRENT BONUSES AND INCENTIVES

In December 2006, the Australian Government announced a $1.016 billion
(AUD) package to overhaul the ADF recruiting and retention incentives. They further
added to this in the 2007/08 Budget with an additional $2.071 billion over 10 years

(Department of Defence, 2007b).
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As part of the allocated funds, the Army announced its “Army Expansion Rank
Retention Bonus” (AERRB). In short, the bonus offers targeted financial incentives to
personnel who hold high-value skills and/or experience in certain ranks necessary for
expanding the Army. All retention bonuses announced at the time were “short-term
measure(s) until other major career and remuneration reforms are in place” (Department
of Defence 2006b). The next section looks more closely at the AERRB targeted at

personnel at the rank of Corporal, Sergeant, Captain and Major.
l. THE AERRB

Retention bonuses in the Australian Army have not commonly been used. In
recent years, only selected occupation categories received bonuses when retention rates
were critically low. The introduction of more widespread bonuses, as recently occurred
in March 2007, was new territory for the Australian Army. Unlike the United States
Military, which has used reenlistment bonuses for approximately 40 years, Australia has

limited historical data on bonus amounts that have achieved certain retention levels.

The AERRB was designed to encourage experienced Corporals, Sergeants,
Captains and Majors to commit to four more years of service beyond the major separation
hurdle of the first two to three years in rank (Business Case for AERRB, n.d.). To be
eligible for the bonuses, a Corporal or Sergeant must have served two years in rank, and a
Captain or Major must have served three years in rank, thereby applying the bonus at the
critical separation point. The two components of the scheme are:

1. Retention Bonus

$10,000 AUD paid up front for a commitment of an additional year of service.

2. Completion Bonus

$30,000 AUD paid at the end of an additional three years following the period

served for the retention bonus.

This author was unable to uncover the connection between desired retention and
the AERRB that effectively pays $10,000 p.a. for four years. It is not known whether the
Army used the limited historical data it holds on previous retention bonuses and survey
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data, or if data from another country (such as the United States) was used to estimate the
necessary bonus. Whichever the case, this author believes either method would be
inaccurate to judge the appropriate bonus for a desired level of retention. The lack of
appropriate data (as the AERRB is the first of its kind) would have essentially forced the

Army to make a leap of faith in determining its rate.
J. THE PROBLEM WITH USING RETENTION BONUSES IN AUSTRALIA

The fact that Australia has a limited history with retention bonuses means there is
insufficient data available to provide meaningful analyses to predict retention levels
achievable with certain bonuses. Inaccuracies in the necessary bonus level could be
costly to the Army in either financial or manning terms. Almost 5,000 servi