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Abstract
The current U.S. military pay structure offers inequitable and inefficient wages
across locations. Military personnel are paid less competitive wages in high-cost
and/or low-amenity locations compared to low-cost and/or high-amenity locations.
This pay system results in unequal reenlistment rates across locations, which leads
to production inefficiencies caused by short-term manning shortages in highturnover locations. Wages set according to local civilian compensating wage differentials would result in a more stabilized force (across locations) by equalizing
the opportunity cost of staying in the military at each location. Additionally, more
personnel would volunteer to serve in the high-cost and/or low-amenity locations
because wages would be more commensurate with local costs and amenities. This
would result in fewer non-volunteer assignments to undesirable locations and a
minimized opportunity cost for personnel serving at each location. Reenlistment
simulations on first-term Air Force personnel show that the proposed wage structure would better equalize reenlistment rates across locations. This proposal could
be implemented at no cost to the government by cutting wages in low-cost and/or
high-amenity locations. A gradual implementation in which such wages are frozen
or increased slowly may be more politically palatable. © 2005 by the Association
for Public Policy Analysis and Management
INTRODUCTION
U.S. military compensation and retention has been debated since the onset of the
all-volunteer force in the 1970s. Since 2002, all branches of the armed services have
resorted to “stop-loss” policies to keep personnel in critically undermanned areas
from leaving the military. Numerous changes have been adopted to increase retention, such as increases in basic pay, reenlistment bonuses, and increases in the
retirement system. However, these changes fail to address the structural problems
with the military pay table (Asch, 1993; Asch & Warner, 2001b).
It has long been recognized that the military compensation system does not adequately distinguish between occupational subgroups within the services (Asch,
1993; Rosen, 1992), resulting in shortfalls and surpluses within specific occupations. These shortfalls and surpluses result in an inefficient military labor market
(Rosen, 1992). To help alleviate these issues, occupation-specific bonuses and speManuscript received September 2004; review completed November 2004; revised manuscript submitted December 2004;
revision review complete March 2005; revised manuscript submitted March 2005; accepted March 2005.
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cial payments have been implemented throughout the services. Although these
bonuses tend to alleviate compensation problems across occupations, problems
with compensation across geographic locations still persist.
Since 1980 military wages have included a housing allowance that varies by location, but recent Department of Defense (DoD) policy initiatives hint more geographic variation in pay is needed. Both the Army and Navy have implemented programs to entice personnel to volunteer for less desirable assignments. The Army
implemented the Targeted Selective Reenlistment Bonus (TSRB) program in 1999,
while the Navy implemented the Assignment Incentive Pay (AIP) program in 2003.
Although these programs introduce further geographic variation into total military
pay, they are not a systematic approach to adjusting military pay that a
soldier/sailor/airman could rely upon when making long-term plans whether or not
to reenlist. Specifically, wage adjustments in the Army are made only for eligible
reenlisting personnel, while the Navy system currently covers only a small subset of
the total number of assignments. Both systems fall short of fully flexible wages, as
wages cannot be adjusted downward for overstaffed positions.
Since military wages (not including bonuses) are set nationally and are only
adjusted locally for housing costs, military wages are less competitive with civilian
wages in areas that exhibit high costs of living or low natural/public amenities, and
are more competitive in low-cost and/or high-amenity locations. Carrell (2004)
examined Air Force first-term reenlistments and showed that the geographic variation in the military to civilian wage difference across locations significantly affects
first-term Air Force personnel’s decision to reenlist. That is, the probability of reenlistment increases (or decreases), as military wages become more (or less) competitive with civilian wages at the location of assignment. Given this, can or should policymakers introduce systematic geographic adjustment in military pay to better
equalize military and civilian wages?
To address this question, we analyze the current military wage structure and
show why the system pays an inequitable and inefficient wage across locations. We
propose an alternative wage structure that yields more equitable and efficient
wages. Coupled with an all-voluntary system of assignments, the proposed wage
structure would result in better geographic sorting of personnel, a more stabilized
force, decreased moving expenses, and an increase in retention. We calculate wages
using our proposed wage structure and simulate first-order retention effects on
first-term Air Force reenlistments from 1996–2001. Finally, we discuss political considerations of our proposed system, and possible transitions from the current system to our proposal.
LITERATURE REVIEW
Past studies indicate that the traditional military compensation system does not
optimally recruit and retain qualified military personnel. Asch (1993) suggested
that the current military pay table is inappropriate because it is a product of the
pre–World War II era when military members were typically unskilled workers. The
modern military force requires many highly technical and varied skills. Because of
this, Asch argues “compensation should differ across occupations and services.”
For much the same reasons that wages vary across occupations in the private sector, wages also vary across geographic locations. Economic models predict that
market-determined (civilian) wages are compensating in nature. That is, wages are
higher in places with a higher cost of living and/or lower level of amenities. Hoch
and Drake (1974), Izraeli (1974), Getz and Huang (1978), and Roback (1982) show
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significant differences in wages with various levels of amenities. Other evidence
suggests that variation in wages across locations fully compensates for differences
in the cost of living. Aggarwal and Kenny (1996, p. 13) and Kenny and Denslow
(1980) show evidence of this in finding that “the elasticity of wages with respect to
agricultural land prices is equal [to] the elasticity of the cost of living with respect
to the agricultural land prices.”
A vast amount of literature exists regarding the effects of military compensation
on enlisted retention. Military retention studies were first of interest post-1973 during the early years of the all-volunteer force. All early studies examined retention
from a national labor market and did not account for the reenlisting individual’s
location of assignment or the differences in missions across locations.
Most studies have found that retention is elastic with respect to military pay, holding civilian pay constant. Warner and Goldberg (1984), Hosek and Peterson (1985),
Saving, Stone, Looper, and Taylor (1985), Daula and Moffit (1995), and Asch and
Warner (2001b) estimated the first-term military pay elasticity of retention and all
found it to be greater than one.
In one of the first studies on enlistments utilizing state-level as opposed to
national-level data over time, Brown (1985) states, “. . . military pay does not vary
across areas, so one must assume that the ratio of military to civilian pay (which
does vary geographically) determines enlistments if one is to estimate the effect of
military pay” (parentheses appear in original article). He finds the ratio of military
to civilian pay by state to be a significant variable in explaining military enlistments
by state from 1976–1982.
One aspect of the retention problem has been related to personnel being assigned
to remote locations either within the United States or abroad. Hogan and Mackin
(2003) examine this in the context of heterogeneous preferences, voluntary assignments, and flexible wages. They compare overseas relocation practices of the U.S.
military to large corporations with expatriate workforces, most of which have historically offered premiums and expense allowances for employees assigned to overseas posts. They show that the Navy’s Assignment Incentive Pay program, which
allows sailors to bid online for the bonus amount they require to accept an overseas
assignment, will allow the Navy to boost retention and reduce costs compared to a
general pay increase. We discuss the Assignment Incentive Pay program in more
detail below.
CURRENT MILITARY WAGE STRUCTURE
The current military wage structure compensates personnel according to their
occupation, rank, number of years of service, and for the cost of housing at the location of assignment. Reenlistment bonuses are used as the primary means of stabilizing manning levels across occupations. Bonuses are given at the time of reenlistment in career fields that have low reenlistment rates. Additionally, special
payments such as “aircrew hazardous duty incentive pay” are given to aircrew
members as a further compensating differential. Previous analysis has shown the
potency and cost effectiveness of bonuses in retaining Air Force pilots. Fullerton
(2003) estimates that for every dollar paid in bonuses under the Aviation Continuance Pay program, approximately $10 in training and replacement costs were
avoided due to increased pilot retention. Consistent with Warner (1981), Lakhani
(1988), and Asch and Hosek (1999), we hold that reenlistment bonuses and special
payment programs are an efficient and effective way to stabilize the force across
occupations in the short run. However, to the extent bonuses and special payment
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programs are seen as changeable or temporary, the possibility of future reduction
or cancellation can make reenlistment less attractive relative to civilian career
options. “The added uncertainty (of bonuses) can adversely affect risk-averse personnel, potentially reducing their retention and productivity” (Asch & Hosek, 1999).
The Department of Defense has also recognized the need to adjust wages according to the cost of living at the location of assignment. Since 1980, the DoD has paid
military personnel a location-specific housing allowance to help cover the cost of
housing, utilities, and rental insurance.1 Basic Allowance for Housing (BAH) is paid
to all personnel not residing in government-owned housing, with “rates established
such that members in each pay grade, independent of location, pay approximately
the same out-of-pocket (housing) costs.”2 Additionally, since 1997, modest3 Cost of
Living Allowances (COLAs) have been paid in high-cost locations. However, COLAs
are only paid when the non-housing costs of a location exceed 108% of the national
average.4 As a result, COLAs are only paid to a small percentage of military personnel.
Although the housing allowance and COLA system adjust wages across locations,
adjusting for differences in housing costs is but one component of geographic variation in civilian wages. Adjustment based on only one component of geographic
variation must be less than complete. As evidence, regressions of military and civilian wages on the price level and a measurement of amenities revealed that “military
wages compared to civilian wages are less elastic with respect to the price level and
are not adjusted downward for positive amenities” (Carrell, 2004).
In an attempt to boost manning levels at locations experiencing chronic shortages, the Army and Navy have recently offered bonus programs that vary by location. In 1999 the Army began offering bonuses to personnel who reenlist and volunteer to serve in certain locations with low manning levels, called the Targeted
Selective Reenlistment Bonus program (TSRB). The Army varies bonus amounts on
a quarterly basis depending on current manning levels and projected requirements,
rank, and reenlistment term. For example, in 2002, a Sergeant (E–5) in the Infantry
with four years of service would receive an additional reenlistment bonus of $3,657
with a four-year reenlistment to Fort Drum, NY.5 During the third quarter of 2002,
the Army made 181 changes to the bonus multiples across occupations and locations.6 The total cost of the SRB/TSRB program was over $112 million in FY01, $89
million in FY02, and over $110 million in FY03.7
1 Before 1980, housing allowances varied according to rank and dependency status, but did not vary
across duty location.
2
Information reference from http://militarypay.dtic.mil/pay/bah/index.html, retrieved October 1, 2003.
3
For example, in 2001, junior enlisted personnel received $19 per month in COLA in Los Angeles.
4 For more information regarding COLA computations reference: http://www.dtic.mil/perdiem/
ccola.html, retrieved October 1, 2003.
5 Calculation of the bonus is based on the 2002 Military Pay Table and the October 2002 SRB/TSRB
bonus multiples (MILPER MESSAGE NUMBER: 02–255). The total reenlistment bonus for the individual would be approximately $10,971, of which $3,657 is given for volunteering to serve at Fort Drum,
NY. The amount of the bonus is computed by multiplying the Bonus Multiple (1.5) by the monthly Base
Pay ($1,828.5) by the number of years of reenlistment (4). The same individual would receive a bonus of
$7,314 for a four-year reenlistment without volunteering to go to Fort Drum. The bonus is paid 50 percent upon reenlistment with the remaining 50 percent paid annually over the next three years. The TSRB
program requires personnel to serve a minimum of two years at the specified location. Total SRB/TSRB
payments are capped at $40,000.
6 The 181 changes do not include the number of changes made within each rank or term of reenlistment.
Additionally, the number of bonus changes is a consistent trend over time with 189 changes made from
April to June 2002. Data obtained from MILPER MESSAGES 02–225 and 02–174.
7 Figures from Department of the Army, FY03 Budget Estimates, submitted to Congress, February 2002.
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The Navy implemented a more market-based approach in 2003, called the Assignment Incentive Pay program (AIP). Sailors submit bids online for the amount of
additional compensation they would require to accept an assignment listed in AIP
up to a preset maximum. The Navy selects the “winner” based on the total cost to
the Navy, defined to be the sum of AIP payments, training costs, Permanent Change
of Station costs, and costs of any “gap” in the billet.8 Since May 2004, more than
2,400 AIP bids have been received by the Navy. In total, 644 sailors have received an
average of $245 in extra pay per month (MCPON Minute, 16 May 2004). The Navy
plans to eventually expand AIP to cover all enlisted assignments (Hogan & Mackin,
2003). The system stops short of fully flexible wages, as sailors are not permitted to
enter negative bids for positions that are overstaffed (Jaffe, 2003).
INEFFICIENCIES IN MILITARY PAY STRUCTURE
The need for and existence of the Army’s TSRB and the Navy’s AIC are evidence that
the current military pay system does not adequately adjust wages for geographic
variation, and in its current form must be supplemented by spot cash payments in
certain locations to avoid chronic manning shortages. The implication is that in
locations considered undesirable by virtue of high costs or low amenities, DoD is
paying military personnel below the wage that would exist in a free market with
upward and downward wage flexibility. Inefficiencies can be further compounded
by the need to send personnel to undesirable locations on a non-voluntary basis.
Currently, Air Force personnel fill out an assignment preferences worksheet, in
which they list their most preferred assignments. Only if volunteers are insufficient
will military detailers resort to non-voluntary assignments. A non-voluntary system
of assignments is inefficient for the same reasons the military draft is inefficient.9
That is, those personnel who are assigned to a location on a non-voluntary basis are
not necessarily those with the lowest opportunity cost for serving at that location
(based on non-pecuniary taste preferences). In essence, non-volunteers pay a “tax”
equal to their disutility from serving at an undesirable location.
However, if wages were set at the level required to induce enough volunteers, then
the total opportunity cost of persons serving at each location would be minimized.
Figure 1 graphically depicts this relationship for locations with not enough volunteers.10 WR represents the wage required to induce enough volunteers to meet the
total labor requirement, LR. Area A ⫹ B ⫹ C under the supply curve represents the
opportunity costs for persons who would serve voluntarily at that wage. However,
the actual military wage, WA, induces LA volunteers, which is less than the total
labor requirement, LR. Therefore, the Air Force must non-volunteer (LR – LA) personnel to serve. Each of the non-volunteer opportunity costs lies above the supply
curve (otherwise they would have volunteered), with the average depicted by AOC.
The area A ⫹ B ⫹ C ⫹ D ⫹ E represents the total opportunity cost for those serving
at wage WA, which will always be greater than or equal to that for personnel serving under the all-volunteer wage, WR.
If the value to DoD of having additional personnel in this location exceeds the
reservation wages of personnel who could be reassigned to this location, a clear gain
is possible for both DoD and military personnel by raising wages in this location.
8

Navy detailers have the option of selecting other than the low-cost sailor with a documented rationale.
See Hogan and Mackin (2003) for more detail.
9 See Fisher (1969) and Asch and Warner (2001b).
10
Asch and Warner (2001a) used this graphical analysis to portray the inefficiencies of the military draft.
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Figure 1. Inefficiency for locations without enough volunteers.

Figure 2. Inefficiency for locations with too many volunteers.

In locations characterized by low costs or high amenities, nationally determined
military pay is above the market clearing wages that would exist in such local markets. By paying above market clearing wages, DoD receives more volunteers for
such assignments than is necessary. This situation leads to inefficiencies because
wages could be lowered while still inducing enough volunteers to meet manning
requirements. Figure 2 graphically depicts this relationship for locations with too
many volunteers. WR represents the wage required to obtain the needed number of
volunteers, LR. The area A under the supply curve represents the total opportunity
cost for personnel who would serve at this wage. However, the DoD pays wage WA,
inducing LA volunteers, which is greater than the labor requirement, LR. With too
many volunteers, the Air Force must randomly choose among these volunteers. The
resulting opportunity cost for personnel serving at wage LA will be a convex combi-
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nation of areas A and B, which will always be greater than or equal to the opportunity cost for those who would have served at wage WR.
By reducing the wage in low-cost/high-amenity locations, DoD can be assured the
lowest-cost personnel would volunteer to serve, freeing up the higher-cost personnel to serve in other locations where they might be more needed.
This analysis shows that the current wage system leads to inefficiencies by not
minimizing the opportunity costs of personnel serving at each location regardless
of whether military wages offered are too high or too low in the local area. This
effect is further compounded by the fact that not all assignments are currently voluntary. A possible objection to this analysis is that opportunity cost inefficiency
should be considered irrelevant to DoD because military personnel with time
remaining on their enlistment must serve at their assigned location regardless of
taste preference. While this objection is perhaps valid in the short run, personnel
who are assigned at a location on a non-voluntary basis might have lower morale,
which could adversely affect their probability of future reenlistment. Additionally,
approximately 2,00011 Air Force personnel per year, without sufficient time on their
enlistment, decline a non-voluntary assignment and choose to exit the Air Force.
Arguably, some of these personnel may have remained in the Air Force had they not
been presented with an involuntary assignment and, instead, the Air Force had
offered sufficiently large financial incentives to induce enough volunteers.
To further illustrate the effects of inefficient sorting resulting from military wages
that do not vary by location and non-voluntary assignments, consider three hypothetical airmen, identical with respect to rank, years of service, and career fields,
whose monthly reservation wages of serving at three Air Force bases are in Table 1.12
Dyess AFB is located in a relatively low cost of living area. The value to the Air
Force of a single airman serving there, and hence maximum willingness to pay, is
$3,000. Elmendorf AFB is located in a relatively high cost-of-living area. The value
to the Air Force of having a single airman serving there is $5,000. Fairchild AFB is
located in a more average cost-of-living area, with a value to the Air Force of $4,000.
Let the value to the Air Force of additional airmen at each location be zero.
Suppose the Air Force set a wage of $3,000 per month for airmen of Ann, Bruce,
and Charles’s attributes regardless of station of duty. Ann would request Dyess, as
she would gain $1,000 per month surplus for so doing. Bruce would likewise request
Dyess. Charles would request Fairchild. As a group, the airmen accrue a surplus of

Table 1. Sorting example.
Airman
Ann
Bruce
Charles

11

AF Base
Value

Dyess
3,000

Elmendorf
5,000

Fairchild
4,000

2,000
2,500
3,000

4,000
4,000
3,500

3,500
2,900
2,500

Statistic obtained from the Air Force Personnel Center, Enlisted Assignments Branch. This represents
approximately 3.3 percent of all enlisted personnel who receive an assignment (voluntary or non-voluntary) in a given year.
12
Hogan and Mackin (2003) contains a related example.
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$2,000. Since the Air Force pays Ann its maximum willingness to pay, no surplus is
accrued. If Bruce is considered the second airman assigned to Dyess, the Air Force
receives no benefit from his being stationed there, and counts his salary a total loss.
It accrues $1,000 surplus from Charles serving at Fairchild, but loses $5,000 from
not being able to place an airman at Elmendorf. Air Force surplus is –$7,000. The
Air Force and the airmen together have a gross surplus of –$5,000. Table 2 represents
this scenario. The top line in each cell is the respective airman’s reservation wage,
the number below and left is surplus to the airman of accepting this assignment, and
below and right is the Air Force’s surplus. Reservation wages are as given in Table 1.
Now suppose the Air Force were to non-volunteer Bruce to serve at Elmendorf.
Since his reservation wage exceeds the $3,000 salary offered, Bruce would exit the
Table 2. $3,000 offered at all locations.

Airman

Base
Value
(Wage)

Ann

Dyess
3,000
(3,000)
2,000
1,000
0
2,500
500
0
3,000
0
0

Bruce
Charles

Elmendorf
5,000
(3,000)
4,000
–1,000
2,000
4,000
–1,000
2,000
3,500
-500
2,000

Fairchild
4,000
(3,000)
3,500
1,000
2,900
100
1,000
2,500
500
1,000

–500

Table 3. $3,000 offered at all locations, $1,001 bonus at Elmendorf.

Airman

Base
Value
(Wage)

Ann

Dyess
3,000
(3,000)
2,000
1,000
0
2,500
500
0
3,000
0
0

Bruce
Charles

Elmendorf
5,000
(4,001)
4,000
1

999
4,000

1

999
3,500

501

999

Fairchild
4,000
(3,000)
3,500
1,000
2,900
100
1,000
2,500
500
1,000

–500

Table 4. Fully flexible wages.

Airman

Base
Value
(Wage)

Dyess
3,000
(2,599)

Ann

Elmendorf
5,000
(4,001)

2,000
599

Bruce

4,000
401

1

401

1

2,500
99

Charles

4,000

3,000
–401

999
999
3,500

401

501

999

Fairchild
4,000
(3,000)
3,500
1,000
2,900
100
1,000
2,500
500
1,000

–500
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Air Force. As a result, Ann and Charles’s surplus is $1,500, Air Force surplus is
–$2,000, for a total of –$500. If instead the Air Force were to offer supplemental pay
in return for being assigned to Elmendorf, such as the Army’s TSRB, the Air Force
would have to offer a bonus large enough so that Charles would gain as much from
going to Elmendorf as Fairchild, or a minimum of $1,001. This would induce
Charles to volunteer for Elmendorf, but does not address the overstaffing at Dyess
or now understaffing at Fairchild. The airmen’s surplus is now $2,001. Air Force
surplus is –$2,001. Total surplus is 0. Table 3 represents this scenario. The top line
in each cell is the respective airman’s reservation wage, the number below and left
is surplus to the airman of accepting this assignment, and below and right is the Air
Force’s surplus.
If, in addition to the supplemental pay at high-cost Elmendorf, the Air Force were
to drop wages at low-cost Dyess to $2,599, Ann would remain at Dyess and Bruce
would now choose Fairchild. With the bonus, Charles would choose Elmendorf.
Airmen surplus would be $1,200. The Air Force’s surplus would be $2,400. Total
surplus would now be $3,600. Note that in each successive scenario, total surplus
as a measure of efficiency has risen.
In the previous illustration, wage adjustments upward for the high-cost base and
downward for the low-cost base were necessary to induce efficient sorting among
the airmen and bases. If the illustration were extended to consider the choice of
whether or not to reenlist, the airmen weigh expected future surplus of remaining
in the Air Force against expected surplus as a civilian. Under the current system of
insufficient geographic variation of wages, uncertainty of future assignments, and
the possibility of non-voluntary assignments, a rational airman should demand a
premium to compensate for the possibility of a “bad” future assignment. Existing
bonuses and special payments can help, but to the extent they are seen as temporary or changeable, retention can be adversely affected (Asch & Hosek, 1999).
The current military wage system also creates other inefficiencies in the military
labor market. Reenlistment rates vary significantly across locations because the
opportunity cost for staying in the military varies from location to location.13
Unequal reenlistment rates lead to production inefficiency caused by short-term
manning shortages (or surpluses) in locations with excessively high (or low)
turnover. Analysis has also shown that Air Force bases with low reenlistment rates
are likely to have a lower overall quality workforce.14 Additionally, locations with
high turnover and manning shortages place an added work burden on those personnel who remain and serve. This added burden could be considered a “tax” on
personnel, thus perpetuating the low reenlistment rate at that location. Finally, the
need to move personnel to balance manning requirements causes additional inefficiencies by increasing the DoD’s moving expenses.15 To help combat this problem,
the Air Force implemented the Voluntary Stabilized Base Assignment Program
13
Retention is also affected by the differences in missions across locations. However, analysis of reenlistments in Carrell (2004) controlled for this variation by including command and base fixed effects.
14
Results from Carrell (2004) showed that the probability of being eligible to reenlist increases with previous year’s base reenlistment rate and decreases as military wages increase relative to civilian wages.
Assuming a uniform distribution of personnel across locations according to “ability,” these results indicate that locations with higher turnover are likely to have lower quality standards when determining
reenlistment eligibility.
15
Movement of personnel is necessary in the DoD due to the rotational system of overseas assignments.
However, in FY99 the Air Force expended $60.8 million in “Enlisted Operational Travel (EOT), which is
primarily CONUS to CONUS movement of personnel. Theses EOT expenses could be reduced with a
more stabilized force across locations.
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(VSBAP), which offers stabilized tour lengths of four to five years in locations with
historically high turnover. Current VSBAP locations include: Los Angeles, CA;
Minot AFB, ND; Grand Forks AFB, ND; Cannon AFB, NM; and Limestone, AFB,
ME. All of these locations are either high-cost (Los Angeles) or arguably (the
remaining four) low-amenity locations.
PROPOSED WAGE STRUCTURE
The preceding theory indicates that the current military wage structure is both
inequitable and inefficient. The “first best” solution to this problem would be to
establish wages so that the exact number of personnel required at each location
would volunteer. Such a wage structure would minimize the total opportunity costs
for personnel serving at each location through sorting and would lead to a more stabilized force by equalizing reenlistment rates across locations. Unfortunately, such
a wage would be difficult to determine because the preferences of military personnel are not known with certainty.
However, civilian preferences for locations are approximately known through
civilian compensating wage differentials. Civilian wages, we would argue, are a better measure of equity than housing costs because of the equilibrium nature in
which civilian wages are adjusted. That is, civilian wages adjust from the national
average (by occupation) to keep workers indifferent between locations. For example, wages in “desirable” locations are lower (while simultaneously adjusting for the
price level) because persons are willing to accept a lower wage for living in these
locations.
As a “second best” alternative, military wages could be set according to civilian
taste preferences. Such a wage would result in military-to-civilian wage equity
across locations, leading to a more stabilized force, as the opportunity cost of
staying in the military would be the same regardless of where personnel are
assigned. Additionally, this wage structure would result in better sorting of military personnel across locations, because more personnel would volunteer to serve
in the high-cost and/or low-amenity locations. A fully efficient system would
result in an all-volunteer system of assignments with personnel serving in locations with the lowest opportunity costs at each location.
Adjusting military wages according to civilian compensating wage differentials
makes the implicit assumption that military and civilian taste preferences for locations are the same. Although actual taste preferences of military personnel for
amenities and locations are not known, to the extent that military personnel are a
cross-section of the larger populace, this assumption would be justified. But even if
military personnel are not a representative cross-section of the larger populace, we
argue that military wages adjusted by civilian wage differentials would need less
adjustment from a program such as the Navy’s AIP or the Army’s TSRB because
civilian wage differentials respond to differences in the total cost of living and
amenities across locations as opposed to housing alone. Additionally, such a system
would result in a more equitable wage compared to the aforementioned Navy and
Army systems because wage adjustments would be across the board versus the arbitrary spot market changes.
A second assumption in adjusting wages according to civilian compensating wage
differentials is that location patterns of military and civilian employment are the
same. That is, the supply-and-demand relationship for military and civilian labor is
similar across locations. This assumption is less likely to hold because many military bases are located in rural areas where the civilian population is relatively small
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compared to the military population. In such locations, civilian compensating wage
differentials may underestimate the wage required to induce the needed number of
volunteers. This may occur because civilian wages do not have to be very high in
low-populace areas because there is no need to attract a lot of people to live there.
Table 5 shows the population, number of military personnel, and percentage of military personnel for each Air Force base.16 The number of military personnel as a
percentage of the total population ranges from 0.03% in Los Angeles, CA, to 10.8%
in Fayetteville, NC, with an average of 1.81% and a standard deviation of 1.93%. In
locations with a high proportion of military personnel, civilian compensating wage
differentials may not be a fully accurate measure of the wage required to induce
enough volunteers. To help correct for this problem, civilian wage estimates from
the nearest metropolitan area are used to calculate the civilian compensating wage
differentials for bases in rural locations. Using wage estimates from the nearest
metropolitan area with similar characteristics17 likely adjusts wages upward compared to the actual local civilian wages, but does not adjust wages for any amenities or dis-amenities associated with living in that rural location.
In order to adjust military wages according to civilian compensating wage differentials, civilian wages across locations must be known. Fortunately, since 1997, the
Bureau of Labor and Statistics (BLS) has collected wage data for 330⫹ metropolitan areas across 700⫹ occupations.18 These data, therefore, can be used to measure
the compensating differential for each location by comparing relative wages in each
location (by occupation) to the national average wage. A location-specific wage
index is computed by summing the weighted averages of the ratio of the local to
national wage for each occupation. The index is computed as follows:
i

i

It ⫽ Yt _ t /`t*(Wt / Ni), where,
It ⫽ Wage index for location, t
_it ⫽ # of persons employed in occupation, i at location, t
`t ⫽ Total # of persons employed at location, t
i
W t ⫽ Wage for occupation, i at location, t
Ni ⫽ National average wage for occupation, i
Table 6 shows the average civilian wage index from 1997–2000 for the 67 Air
Force bases located in the United States. For comparative purposes a similar wage
index is shown for military wages in each location.19,20 Of note is the relatively
tighter distribution of the military wage indexes compared to civilian wage indexes
across locations as indicated by the smaller standard deviation of the military wage
16

Civilian populations are for the respective MSA. If the base is not located in an MSA, the respective
County population is shown. The military population includes the number of personnel from all the military branches of service. Also note that in several locations (for instance, San Antonio and Washington,
DC) there is more than one Air Force base.
17
The replacement metropolitan areas were chosen based on distance, size, and geographic characteristics (that is, proximity to coast, mountains, and so on).
18
The data collected by the BLS is referred to as the Metropolitan Area Occupational Employment and
Wage Estimates. For more information: http://www.bls.gov/oes/oes_ques.htm, retrieved October 1, 2003.
19
The local wages used to calculate the military wage index include Base Pay, BAH, BAS, COLA, and the
tax advantage from not paying income tax on BAH or BAS. The national military wage replaces BAH
with BAH II and does not include a COLA. BAH II is the “national” housing allowance given to personnel who are in transit from overseas assignments. Reenlistment bonuses and special payments are not
included because these rates are occupation-specific at the national level.
20
Fifty-eight of the 67 bases are located in a metropolitan area with OES wage estimates. Estimates for
the remaining 9 bases use OES wages for the nearest small metropolitan area.
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Table 5. Civilian and military population.

(continued)
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Table 5. (continued)

index (0.067) compared to the civilian wage index (0.095), which holds at a 1% level
of significance.21
The civilian wage index can then be used to adjust military wages across locations. This is accomplished by multiplying the civilian wage index by the national
military wage.22,23 Table 7 shows the average indexed military wage (monthly wage
excluding reenlistment bonuses and special payments) for each Air Force base
within the United States from 1996–2001 and compares this to the average military
wage for each location under the current system.
We have calculated the proposed wage structure such that the total military pay
expenditure is constant across the six-year period of the analysis. The result is a
transfer of wages from low-cost and/or high-amenity locations to high-cost and/or
low-amenity locations with the purpose of equalizing the military-to-civilian wage
differences across locations.
We use the proposed wage structure to simulate Air Force first-term reenlistment
effects from 1996–2001. The simulations only estimate the short-term reenlistment
effects from changing the wage structure and do not estimate the long-term effects
attributed to better sorting (that is, how personnel would change their decision to
volunteer for a location), decreased turnover, lower moving costs, and decreased
uncertainty.
REENLISTMENT SIMULATIONS OF PROPOSED WAGE STRUCTURE
Using the proposed military wage structure, we simulate reenlistment effects using
Carrell (2004), Specifications 5, Table 6. To calculate the simulated effect on reenlistment, we subtract the predicted probability of reenlistment under the current
wage structure from the predicted probability of reenlistment under the proposed
21 Using a Goldfeld-Quandt test, the test statistic of 2.01 is distributed under the null hypothesis that both
standard deviations are equal. The null hypothesis is rejected at a 1 percent level of significance.
22 After multiplying the national military wage by the civilian wage index, wages were then multiplied by
a factor of 1.133257816. This was done in order to keep total military wage expenditures constant.
23
Reenlistment bonuses and special payments are then added back into this wage to calculate the occupational specific wage. Bonuses and special payments were not adjusted by the civilian wage index
because they are assumed to be an efficient way to stabilize reenlistment rates across occupations at the
national level.
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Table 6. Civilian and military wage indexes.

wage structure. We sum the differences in the two predicted probabilities to show
the total change in reenlistment from changing the wage structure. Additionally, we
set the wages such that the annualized cost to the DoD from the change in the wage
structure is zero.
Due to the linearity24 of the retention model, a zero change in total wages results
in a zero change in reenlistment, as increased retention in one location from higher
wages is offset by reduced retention in locations where wages are cut. Since changes
in aggregate retention will not be observed given the model’s specification, we propose that stabilization of estimated reenlistment rates across locations would be
indicative of the desired effect of our proposed wage adjustment. To measure this
effect, we sum the squared deviations of the base reenlistment rates from the overall Air Force reenlistment rate for the current wage structure and our proposed wage
structure.25 Tables 8 and 9 show results from this analysis. Table 8 shows results for
24 We also conducted the simulation using a non-linear (probit) model. Results were similar with a zero
change in reenlistment associated with a zero change in overall wages.
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Table 7. Proposed wages (monthly average, 1996–2001).

all occupations and locations and Table 9 shows results for selected AFSCs at the
two-digit level. In Table 8, the 22 Air Force bases with the lowest actual reenlistment
rates on average increase their reenlistment rate by 0.4% as a result of our proposed
wage adjustment. The reenlistment rates of the 22 bases with the highest actual reenlistment rates correspondingly decline by 0.4%. The sum of squared deviations
declines from 15.0% for the current wage structure to 13.6% for the proposed wage
structure. This is indicative of better equalization of reenlistment rates, although the
difference is not statistically significant.
Table 9 reports similar results for the Aviation Maintenance, Civil Engineering,
and Security Forces occupations. For the Aviation Maintenance career field, the proposed wage structure results in net gain of nearly five reenlistments and a sum of
squared deviations of 177.4% compared to 180.1% for the current wage structure.
For the Civil Engineering career field, the proposed wage structure results in a net
gain of nearly two reenlistments and a sum of squared deviation of 25.5% compared
to 25.6% for the current wage structure. Finally, for the Security Forces career field,
the proposed wage structure results in a net loss of four reenlistments and a sum of
25
The squared difference is preferred to the absolute value of the difference because the squared measure applies more (negative) weight to locations with excessively high or low reenlistment rates.
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Table 8. Proposed wage simulation, all occupations by base.

(continued)
squared deviation of 34.2% compared to 37.8% for the current wage structure. The
reported changes in sum of squared deviations are not statistically significant.
Results from these analyses indicate that the proposed wage structure would lead
to more equalized reenlistment rates across locations, without affecting the overall
reenlistment rate or increasing wage expenditure to the government. More equalized reenlistment rates lead to production efficiency by stabilizing manpower levels
across locations and would reduce the overall moving costs of the government.
Additionally, because the proposed wage structure matches civilian compensating
wage differentials, the long-term effect would be better geographic sorting of per-
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Table 8. (continued)

Table 9. Proposed wage simulation, selected occupations.

sonnel according to taste preferences, thus minimizing the total opportunity cost of
personnel serving at each location.
POLITICAL CONSIDERATIONS
For this proposal to adjust military wages according to geographic variation in
comparable civilian wages to be implemented, it would have to gain Congressional
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approval and be signed into law by the President of the United States. While
increased efficiency from better sorting of military personnel, reduced attrition,
reduced training of replacements, and reduced moving expenses are attractive, they
have little chance of overcoming objections from a member of Congress who stands
to see wage cuts in his/her home district. This need not be so. Our calculations of
proposed Air Force enlisted pay reported in Table 8 were calculated assuming revenue neutrality for DoD for ease of computation. As a more politically palatable
alternative, a gradual transition could be implemented in which some wages are
frozen instead of cut while the remaining wages rise more rapidly. Or an even more
gentle transition could be implemented in which all wages rise, but some more rapidly than others. All the efficiency gains we discussed previously would still be realized under such a transition, but at a higher wage bill to DoD.
As an illustration, consider again the example centered around Tables 1 through 4,
in which three airmen were to be assigned among three bases. Suppose instead the Air
Force wanted to adjust wages in such a way to induce optimal sorting while not reducing each airman’s surplus from the original scenario of $3,000 per month paid to all
and voluntary assignments. Ann is the low-cost airman at Dyess. To maintain Ann’s
original $1,000 surplus, airmen at Dyess would need to be offered $3,000. If airmen at
Fairchild were offered $3,401, Bruce would choose Fairchild over Dyess and exceed
his original surplus level by $1. To induce Charles to choose Elmendorf over Fairchild,
airmen at Elmendorf must be offered a minimum of $4,402. Under this scenario, the
airmen as a group realize $2,403 in surplus. The Air Force realizes $1,197 in surplus.
Total surplus is $3,600. Note this is the same total surplus as the final scenario presented above. Only the distribution differs. This scenario is illustrated in Table 10.
CONCLUSIONS
Military personnel are paid less-competitive wages in high-cost and/or low-amenity
locations compared to low-cost and/or high-amenity locations. This pay system
results in unequal reenlistment rates across locations, which leads to production
inefficiencies caused by short-term manning shortages in excessively high-turnover
locations. Additionally, because wages are not set at the level required to induce
enough volunteers to serve in each location the total opportunity cost for personnel
serving in each location is not minimized.
Wages should be set according to civilian compensating wage differentials. Such
a wage would result in a more stabilized force (across locations) by equalizing the
opportunity cost of staying in the military at each location. Additionally, more personnel would volunteer to serve in the high-cost and/or low-amenity locations
because wages would be more commensurate with local costs and amenity levels.
Table 10. Fully flexible wages with original airman surplus maintained.

Airman
Ann
Bruce
Charles

Base
Value
(Wage)

Dyess
3,000
(3,000)
2,000
1,000
0
2,500
500
0
3,000
0
0

Elmendorf
5,000
(4,402)

Fairchild
4,000
(3,401)

4,000
402

3,500
598

–99

4,000
402

598

501

3,500
902

599
2,900
599
2,500

598

901

599
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This would result in an all-volunteer system of assignments and a minimized opportunity cost for personnel serving at each location. Additionally, overall moving
expenses would decrease because there would be less of a need to backfill locations.
Our reenlistment simulations showed that the proposed wage structure would
better equalize reenlistment rates across locations. This could be done at no or
modest cost to the government, depending upon congressional desires.
As a second-best solution to the problem of geographic variation in wages, we recognize that our proposed adjustment would not completely correct the imbalance
and the need for programs such as the Navy’s Assignment Incentive Pay or Army’s
Targeted Selective Reenlistment Bonus may remain to ensure all billets are filled
voluntarily. However, by providing a more equitable and efficient initial wage from
which to adjust, our proposal would be of significant benefit to both DoD and
enlisted personnel.
DISCLAIMER
The views expressed in this article are those of the authors and do not necessarily reflect the
official policy or position of the United States Air Force, Department of Defense, or the U.S.
Government.
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