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he U.S. Department of Defense (DoD) continues to seek savings in its operations, often
by learning lessons from and making comparisons with the private sector, but also by
considering how it could change the ways it conducts specific aspects of its operations to
make them more efficient and effective. These are worthy objectives to support needed
increases in military capabilities and reduce the burden on taxpayers. Leadership and offices
throughout DoD have employed both approaches with varying degrees of success. One means that
DoD uses to obtain the perspectives and advice of the private sector is to commission studies by the
Defense Business Board (DBB).1 On October 15, 2014, then–Deputy Secretary of Defense Robert
Work transmitted to the chair of the DBB terms of reference for a study addressing “Transforming
Department of Defense Core Business Practices for Revolutionary Change,”2 and the briefing
explaining the results of that study was presented to the board on January 22, 2015.3
The DBB study indicated that labor productivity increases ranging from 4 percent to 8 percent
annually have been common in the private sector and that such increases are a realistic goal for
DoD to achieve in its operations.4 Specifically, the study indicated that “[p]rivate sector industries
commonly show similar gains [i.e., 4 percent to 8 percent annually] as part of ‘business as usual.’”5
The study then estimated DoD could achieve $125 billion in aggregate savings between 2016 and
2020. In particular, the briefing applied these productivity gains to six lines of business that DoD
conducts: human resources management, health care management, financial flow management,
supply chain and logistics, acquisition and procurement, and real property management. Annual
expenses for these six lines of business are estimated to amount to $134 billion per year from 2016
through 2020—the same nominal
expenditure as in fiscal year 2014.
Productivity gains of 7 percent
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savings estimates for DoD is no easy task, and there
are inherent challenges associated with developing
such estimates. In this report, we consider alternative
approaches that could produce more-achievable
estimates of savings in defense operations. To do
this, we consulted with experts in economics and
obtained U.S. Bureau of Labor Statistics (BLS) data
spanning the period from 2000 to the present for
labor productivity and multifactor productivity
(MFP) changes experienced by the broad set of U.S.
industries. BLS tracked and analyzed those data
to determine the extent to which average annual
productivity gains ranging from 4 percent to 8
percent were common.8
We identify several considerations regarding
productivity-based savings estimates that DoD
should incorporate:
• Both labor productivity and offsetting
investments should be considered when
estimating savings. Labor productivity can
rise and often does so because of investments,
such as in information technology. But
investment entails costs that must be offset
against projected savings. MFP attempts to
account for those investments.
• Current differences between DoD and the
commercial sector in absolute levels of MFP
for strictly analogous activities could, in
theory, be used to estimate the potential
for savings, assuming DoD MFP was lower
than for the analogous commercial-sector
activities. However, MFP data for DoD
do not exist, and, even if they did, many
DoD activities (e.g., transport of air cargo,
maintenance of weapons), must account for
needed wartime capacity and capability,
which limits the number of analogies to
commercial activities that could be compared
and analyzed appropriately.
• Differences in rates of productivity growth
between DoD and the commercial sector
could be used to estimate savings, but only if
the absolute levels of productivity were equal
and only for strictly analogous activities.
U.S. Bureau of Labor Statistics data indicate
that the productivity experience of the top

U.S. industries is not representative of the
performance of the vast majority of industries
in the U.S. economy during the period from
2000 through 2010 or more recently from 2011
through 2016. U.S. industries demonstrate
widely varying and overall generally lower
annual changes in both labor productivity
and MFP. And, in particular, a number of
private-sector industries that have analogs
in DoD—such as warehousing, grocery
stores, hospitals, and automotive repair—
experienced substantially lower growth in
both labor productivity and MFP than the
best-performing industries.
Thus, savings estimates based at the outset on
identifying and removing specific barriers to increase
efficiency and effectiveness in specific aspects of DoD
operations are likely to be more achievable for DoD
than productivity-based estimates.

Neither Labor Productivity nor
Multifactor Productivity Can
Be Used to Estimate Aggregate
Potential Savings
An attempt to estimate potential savings associated
with increases in productivity should account for
the costs of the investments generally required to
increase output per hour of labor. Labor productivity
alone does not account for those investments.
A possible method of determining if savings in
DoD activities could be achieved and what their
magnitude might be would be through examining
differences between the private sector and DoD
in absolute levels of MFP, which does capture
investments, for strictly comparable activities. In
particular, if the absolute levels of MFP were, in
fact, now lower in DoD than in the private sector for
strictly comparable activities, DoD could realize a
much greater increase in MFP for those activities and
associated savings in their conduct than historical
annual rates of change for MFP in the private sector
suggest, provided that DoD could identify and
remove the barriers that had kept its MFP relatively
low.

An attempt to estimate
potential savings
associated with
increases in productivity
should account for
the costs of the
investments generally
required to increase
output per hour of
labor.
In practice, however, an approach that attempts
to use MFP in this manner to estimate savings is
not feasible. Authoritative data that would enable
absolute levels of MFP for specific DoD activities to
be compared with MFP for activities in the private
sector do not exist. Moreover, DoD must account
for wartime demands, which can be substantially
greater than peacetime demands, when deciding how
to conduct many of its activities. For example, in
setting prices for peacetime air transportation, DoD
does not account for the full costs of acquiring and
operating the air cargo fleet needed to surge forces
and equipment overseas in the event of a war.9 And,
because DoD maintains more air cargo capacity than
needed for peacetime activities, DoD’s peacetime
per-aircraft rates of usage of its cargo aircraft will be
lower than the per-aircraft usage rates of commercial
enterprises, such as Federal Express. Thus, if the
data existed to enable a comparison of the current
absolute levels of MFP for air cargo transportation
between DoD and the commercial sector, DoD’s
MFP would likely be lower than the commercial
sector’s. But, that difference would exist, in part,
because of DoD’s wartime needs, which are a barrier
to increasing DoD’s MFP that cannot be simply
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The labor productivity
gains of the top 20
industries are not
common in that they do
not reflect the median
or average experience
of U.S. industries.
removed. In other cases, barriers to increasing DoD’s
productivity could exist that are associated with legal
constraints not applicable to the commercial sector.
Such barriers could be removed by changing the
law, but their removal would require revisiting the
political and other considerations that gave rise to the
laws mandating the constraints. Thus, there would
be numerous instances in which barriers that lower
DoD’s MFP in comparison with the commercial
sector could not be removed at all or could not be
removed easily.
Even for cases in which DoD activities are
strictly comparable with commercial activities and
barriers to greater productivity could be removed,
no data on DoD levels of MFP exist that would
permit savings to be credibly estimated based only
on differences in productivity between DoD and
the commercial sector. Therefore, savings estimates
are most credibly built from the bottom up—that is,
by identifying specific barriers preventing greater
efficiency and effectiveness in specific DoD activities
that can actually be removed, and then estimating
the savings associated with the specific actions
needed to remove those barriers. The total savings
achieved will depend on the numbers and specifics of
the barriers identified and removed.
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High Levels of Annual Growth
in Private-Sector Productivity
Have Not Been Common
We examined the productivity experience of the
top 20 U.S. industries (about 10 percent of the
total number of the 208-industry BLS data set for
which data are available) with the greatest annual
average increases in labor productivity during the
period spanning 2000 to 2010. These data are drawn
from those compiled by the BLS. The version of
those data available in July 2017 indicate that the
annual average labor productivity gain of the top
20 industries with unique four-digit (and some
six-digit) North American Industry Classification
System (NAICS) codes spans 17.7 percent (wireless
telecommunications carriers [except satellite]) to
6.1 percent (photofinishing) during that period.10
The median annual gain in labor productivity
experienced by the top 20 industries during 2000
to 2010 is 7.7 percent, and the average is 8.9 percent.
Annual gains in labor productivity for the top
20 industries have declined more recently, however.
During the period spanning 2011 to 2016, the annual
gain in labor productivity for the top 20 ranged from
17.3 percent (again, wireless telecommunications
carriers [except satellite]) to 4.8 percent (radio and
television broadcasting), with a median of 6.3 percent
and an average of 7.5 percent. This trend for the top
20 is indicative of the trend in annual changes in
labor productivity overall for the U.S. economy since
the Great Recession. As BLS states,
after 2010, productivity growth stagnated
and a substantial deficit relative to historical
trends developed over the next 5 years. By the
third quarter of 2016, labor productivity in the
current business cycle had grown at an average
rate of just 1.1 percent, well below the longterm average rate of 2.3 percent from 1947 to
2007 and even further behind the 2.7-percent
average rate over the cycle from 2001 to 2007.11

The labor productivity gains of the top
20 industries are not common in that they do not
reflect the median or average experience of U.S.
industries. The BLS data reveal that the annual labor
productivity gain for the 208 industries in the United

TABLE 1

Summary of Annual Labor Productivity Changes Achieved by U.S. Industries
Maximum (Annual
Average over Period)
Top 20 U.S. industries
2000 –2010

Minimum (Annual
Average over Period)

Median (Annual
Average over Period)

Overall Annual Average

17.7%

6.1%

7.7%

8.9%

All U.S. industries
2000–2010

17.7%

–7.4%

2.0%

2.3%

Top 20 U.S. industries
2011–2016

17.3%

4.8%

6.3%

7.5%

All U.S. industries 2011–2016

17.3%

–7.6%

0.7%

0.9%

States with unique four-digit (and some six-digit)
NAICS codes in the BLS database averaged 2.3 percent
during 2000 to 2010; it averaged 0.9 percent during
the more-recent period from 2011 to 2016 (see Table
1). These averages indicate that the labor productivity
gains of the top 20 industries are not representative
of the economy as a whole. Other statistics indicating
this is the case include the following:

through 2010; 17.3 percent (as discussed
earlier) to –7.6 percent (apparel accessories
and other apparel manufacturing) during
2011 through 2016.
• Only about 5 percent of annual average
changes in labor productivities were 7 percent
or greater during 2000 to 2010; about
20 percent were 3.7 percent or greater (see
Figure 1). Similarly, only about 3 percent of
annual average changes in labor productivities
were 7 percent or greater during 2011 to 2016;

• Average annual labor productivity changes
among all 208 industries span a wide range:
17.7 percent (as discussed earlier) to –7.4
percent (cut and sew apparel) during 2000

FIGURE 2

Cumulative Distribution of Average
Annual Change in U.S. Labor
Productivity, 2000–2010 (208 Categories
of U.S. Industries)

Cumulative Distribution of Average
Annual Change in U.S. Labor
Productivity, 2011–2016 (208 Categories
of U.S. Industries)
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about 14 percent were 3.7 percent or greater
(see Figure 2).
• The median annual change in labor
productivity of the top 20 U.S. industries
(about 10 percent of the 208-industry BLS data
set) is substantially greater than the median
annual change in labor productivity of the
remaining 90 percent—by about 6 percentage
points during both of the time periods
(2000–2010 and 2011–2016).
There are cases in which annual labor
productivity gains have remained high since 2000
(e.g., wireless telecommunications carriers) or low
(e.g., wholesale trade in chemicals, 0.7 percent to
0.8 percent). Nonetheless, there are numerous cases
in which annual changes in labor productivity for
the same industries varies substantially between
the two periods (2000–2010 versus 2011–2016). For
example, average annual change in labor productivity
for manufacturing of computer and peripheral
equipment fell from 14.5 percent between 2000 and
2010 to –0.1 percent between 2011 and 2016; for
semiconductors and other electronic components, it
fell from 10.0 percent to –5.2 percent; and for
oil and gas extraction, it rose from –1.5 percent to
6.9 percent. Thus, productivity observed during a
given period for a particular industry (or set of
industries) is not necessarily predictive of
performance in another period.

The data displayed above indicate that the
annual labor productivity gains of the top 20 U.S.
industries during the two periods of interest are
substantially higher than the gains experienced by
the full range of U.S. industries that BLS tracks.12
For all industries, annual labor productivity gains
vary widely, spanning a range of about 25 percentage
points in either of the time periods (2000–2010 or
2011–2016) considered. The average annual change
in labor productivity experienced by particular
industries in one period is generally not an indicator
of productivity in another period. Additionally,
annual labor productivity change has generally been
lower more recently than in the past. Given that
market forces reward cost-effective gains in labor
productivity, the fact that many industries have
nonetheless been experiencing low labor productivity
growth suggests that there may be cases at any
given time in which there are simply limited gains
possible or that the investments needed to raise labor
productivity are not cost-effective.
Thus, it is not likely that any particular privatesector industry will, or can be made to, experience
high labor productivity growth because the growth
of the best-performing industries has been high.
Similarly, it is not likely that labor productivity
growth will be high or can be made to be high across
the board for DoD activities or for any particular
DoD activity. For example, DoD engages in a number
of activities with analogs in the private sector that

[I]t is not likely that any particular private-sector
industry will, or can be made to, experience high
labor productivity growth because the growth of
the best-performing industries has been high.
Similarly, it is not likely that labor productivity
growth will be high or can be made to be high
across the board for DoD activities or for any
particular DoD activity.
6

The use of only labor productivity to estimate
savings does not account for the costs of the
investments generally needed to increase labor
output.
have experienced labor productivity growth lower
than the top 20 industries, including (but not limited
to) the following:

• Engineering services: Average annual labor
productivity changes for private sector
engineering services averaged 2.2 percent
(2000–2010) and –1.1 percent (2011–2016).

• Warehouses: Average annual labor
productivity changes for warehousing and
storage averaged 1.7 percent (2000–2010) and
–2.9 percent (2011–2016).13
• Commissaries and base exchanges: Average
annual labor productivity gains for grocery
stores averaged 1.7 percent (2000–2010) and
0.1 percent (2011–2016). Average annual labor
productivity changes for department stores
averaged –1.0 percent (2000–2010) and
3.9 percent (2011–2016).14
• Hospitals: Average annual labor productivity
gains for hospitals averaged –0.5 percent
(2000–2010) and 0.60 percent (2011–2016).15
• Repair activities: Focusing on just one analogy
in the general economy, average annual labor
productivity changes for automotive repair
and maintenance averaged –0.6 percent
(2000–2010) and –0.2 percent (2011–2016).16

These examples, while not exhaustive, provide
additional justification for concluding that the
highest average annual rate of change in labor
productivity achieved in the private sector is not a
realistic indicator of what could be expected across
the broad range of DoD activities (see Table 2).17
The use of only labor productivity to estimate
savings does not account for the costs of the
investments generally needed to increase labor
output. Nonetheless, similar to the experience with
labor productivity, growth in MFP has spanned a
wide range during the period from 2000 to 2010,
as well as more recently from 2011 to 2015, and has
been generally modest.18 Median annual growth in
MFP for these two periods was 0.7 percent and
–0.2 percent, respectively; 80th percentile annual
growth was about 1.6 percent and 0.9 percent
respectively (see Figures 3 and 4). And, as noted by

TABLE 2

Average Annual Changes in Labor Productivity for Selected Categories of U.S.
Industries with DoD Analogs
Average Annual Change

2000–2010

2011–2016

Warehousing and storage

1.7%

–2.9%

Grocery stores

1.7%

0.1%

Department stores

–1.0%

3.9%

Hospitals

–0.5%

0.6%

Automotive repair

–0.6%

–0.2%

2.2%

–1.1%

Engineering services
SOURCE: U.S. Bureau of Labor Statistics, 2017.
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FIGURE 4

Cumulative Distribution of Annual
Average Change in U.S. Multifactor
Productivity, 2000–2010 (62 Categories
of U.S. Industries)

Cumulative Distribution of Annual
Average Change in U.S. Multifactor
Productivity, 2011–2015 (62 Categories of
U.S. Industries)
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BLS, most recently, overall manufacturing-sector
MFP decreased at a 2.8-percent annual rate in 2015,
the largest decrease since 2012.19

Conclusion
DoD is inherently complex and unique because
its mission-driven needs require an effective
balance of wartime and peacetime demands. These
characteristics pose challenges for developing savings
estimates that are based on assumptions about
private-sector performance. This report presented a
review of recent efforts to develop savings estimates
and proposed alternatives that might produce morerealistic savings estimates. We find that productivitybased estimates of savings in DoD operations should
account for the investments generally needed to
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increase labor productivity and for the differences
between DoD and the private sector in absolute levels
of MFP for analogous activities. If data enabling
such analysis were available, taking this approach
would indicate how much DoD productivity might
increase relative to analogous historical commercial
experience and yield savings. The data needed
to conduct such an analysis do not appear to be
available, however, and even if they were, reaping the
estimated savings would still require that the specific
barriers to increased MFP associated with specific
aspects of DoD operations be identified and removed.
Therefore, we propose to identify those specific
barriers at the outset, together with the actions
required to remove them, and the savings that would
accrue because the actions were taken.
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About This Report
The U.S. Department of Defense (DoD) continues to seek savings in its operations, often by seeking lessons from and making comparisons to the private
sector, but also by considering how it could change the ways it conducts specific
aspects of its operations to make them more efficient and effective. Leadership
and offices throughout DoD have employed both approaches with varying
degrees of success partly because of DoD’s inherent complexity, mission-driven
needs requiring a balance between wartime and peacetime demands, and the
challenge of finding analogous comparisons with the private sector. Two recent
studies commissioned by DoD use experience with the growth rates of privatesector labor productivity in the top 20 best-performing U.S. industries to argue
that substantially increased productivity can be achieved in the conduct of
defense activities. This increased productivity would yield savings totaling as
much as $125 billion spanning five years. Productivity-based estimates of potential savings need to account for investments to increase labor output, which
entail costs offsetting potential savings. As it applies to DoD, such estimates
would incorporate differences between DoD and the commercial sector that
could exist in absolute levels of multifactor productivity, which incorporates
both investments and labor. This report presents a discussion of alternatives that
try to account for the complexity and uniqueness of DoD, which could yield
more-realistic estimates.
This report should be of interest to senior decisionmakers and acquisition professionals across DoD.
This research was sponsored by the Office of the Secretary of Defense (OSD) and
conducted within the Acquisition and Technology Policy Center of the RAND
National Defense Research Institute, a federally funded research and development center sponsored by the Office of the Secretary of Defense, the Joint Staff,
the Unified Combatant Commands, the Navy, the Marine Corps, the defense
agencies, and the defense Intelligence Community.
For more information on the RAND Acquisition and Technology Policy Center,
see www.rand.org/nsrd/ndri/centers/atp or contact the director (contact information is provided on the webpage).
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