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PREFACE

Energy management is an important component of DoD’s current
emphasis on enhancing installation and infrastructure management
capabilities.  DoD’s goal is to achieve a 30 percent reduction in
facility energy consumption by the year 2005 (measured on a square-
foot basis from a 1985 baseline).  DoD has made progress toward its
conservation goals; however, shrinking defense budgets, downsizing,
restructuring, and various management reforms are drawing
attention away from energy management at DoD installations.

This report documents RAND’s multiphase research assessing DoD’s
capability to achieve energy policy goals at DoD installations.  The
research objectives were to identify what capability currently exists at
DoD installations to implement energy policy effectively and to
identify ways to enhance that capability through improved training
and policy implementation.

This research should be of interest to DoD officials at all levels
concerned with energy and installation management, as well as
analysts and policymakers concerned with energy policy more
generally.

This research was sponsored by the Energy and Engineering
Directorate within the Office of the Under Secretary of Defense
(Acquisition and Technology).  The research was performed within
RAND’s National Defense Research Institute, a federally funded
research and development center supported by the Office of the
Secretary of Defense, the Joint Staff, the unified commands, and the
defense agencies.
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SUMMARY

In response to the constrained budget environment of recent years,
DoD has placed increasing emphasis on enhancing installation and
infrastructure management capabilities.  Energy management is an
important component of infrastructure management.  DoD currently
has a facility energy conservation goal of reducing consumption by
30 percent by the year 2005 (measured on a square-foot basis from a
1985 baseline).  However, shrinking defense budgets, downsizing,
restructuring, and various management reforms are shifting empha-
sis away from energy management at DoD installations.

This study identifies what capabilities currently exist at DoD installa-
tions to implement energy policy effectively.  It also identifies ways to
enhance that capability through improved training and policy im-
plementation.1  We use a survey research approach to address these
objectives.  Given the decentralized nature of DoD’s energy man-
agement responsibilities and the importance of field-level installa-
tion energy managers in executing energy policy, a formal survey was
the most direct way to assess current capabilities and identify barri-
ers to successful implementation and conservation goal achieve-
ment.  Energy managers at 330 installations completed the survey, a
53 percent response rate.

______________
1This research addressed only facility energy (utilities) used for building heating and
cooling, equipment usage, and other normal base activities.  Mobility energy—fuel for
transportation and weapon systems—is managed separately and is not addressed in
this study.
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To organize the information contained in the survey responses, we
developed a conceptual model focused on identifying the factors af-
fecting effective facility energy management and policy implemen-
tation.  The model hypothesizes that effective implementation is a
function of two broad categories of variables:  the preparedness of
the energy manager, and his or her ability to execute a program.  The
notion of preparedness includes the energy manager’s background
and experience, as well as energy-related training.  Higher prepared-
ness is more likely to lead to a successful energy program and
achievement of conservation goals.  Programmatic factors affecting
implementation include time availability, level of effort, staff size and
training, funding sources and availability, knowledge about potential
conservation opportunities, and the awareness and cooperation of
others at the installation.

With respect to implementation success and effective management,
DoD has made substantial progress toward achieving facility energy
conservation goals.  Our results indicate the following:

• A 12 percent reduction in energy use per square foot had been
attained by 1994.  Thus, while some progress has been made, an
additional 18 percent reduction is required by 2005; the average
annual reduction in energy use will have to increase over previ-
ous years to achieve mandated goals.

• According to survey results, 50 percent of respondents indicated
that they have identified the scope of potential energy conserva-
tion at their installations.  Of this identified energy conservation
potential, energy managers believe that 30 percent had been at-
tained by 1995.  If the audits that identified this potential conser-
vation were conducted relatively recently (post-1985), then 30
percent attainment may contribute significantly toward energy
conservation goals.

• Sixty-five percent of energy managers believe that their programs
have been at least somewhat successful in saving energy.  Sixty-
one percent of energy managers believe that their programs have
been at least somewhat successful in achieving energy conserva-
tion goals.  However, energy managers feel that their programs
have been relatively less successful in providing incentives to
change behavior and in gaining the cooperation of other base
functions and activities.  These are two important intermediate
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implementation goals in which performance appears to be less
than desired.

• Sixty percent of energy managers believe that they will achieve
the conservation goal of a 30 percent reduction in energy use per
square foot by 2005 (1985 baseline).  Sixty-seven percent of en-
ergy managers believe that they will have identified all projects
with paybacks (recovery of investment to the break-even point)
of less than 10 years.  However, a substantial number of energy
managers anticipate achieving only one or the other goal, and 22
percent of the respondents will not achieve either goal.

• Most energy managers define their functions fairly broadly and
include a number of specific activities in performing energy
management duties.  Over 55 percent include nine or more activ-
ities, such as energy trends analysis, project identification and
design, awareness and education programs, energy audits, and
preventive maintenance.  Specific responsibilities are tailored to
the characteristics of the installation.

• Similarly, most energy programs include multiple projects—
lighting, heating, ventilation and air-conditioning (HVAC),
awareness, metering, etc.  Lighting, awareness and education,
building metering, and equipment modernization and replace-
ment are the project areas most frequently cited as developed
and implemented by energy managers and cited as the core of an
energy program.  The relatively small difference between devel-
oped and implemented projects indicates some success.  Again,
the mix of specific projects is tailored to the characteristics of the
installation.

To a large extent, the relative success of DoD’s energy program to
date is due to the high quality of the installation energy management
cohort.  As a group, energy managers are well educated in appropri-
ate backgrounds and are reasonably experienced in both how DoD
works and the energy management function; they also define energy
management in terms broad enough to include both managerial and
technical elements.  The fact that a majority would like to become
formally certified energy managers and are planning on remaining in
the energy management position for five or more years suggests a
professionalism that positively influences energy program imple-
mentation success and outcomes.



xiv A Survey of DoD Facility Energy Management Capabilities

Energy manager training appears to be just short of adequate.  While
the majority of energy managers have had some relevant training,
relatively few energy managers have had the three core courses we
believe provide the minimum foundation for effective implementa-
tion of an energy program:  policy overview, general techniques of
energy management, and building energy conservation.  While
funding appears to be a constraint in a relatively few cases, the avail-
ability of time to take courses appears to be a more widespread and
serious constraint.

Some programmatic factors appear to pose significant constraints on
the effectiveness of energy program implementation.  Time available
for performing the energy management function stands out as the
most serious problem identified by our energy manager respon-
dents.  Over 75 percent believe that time availability is a serious
problem affecting their effectiveness.  Additionally, the time they do
spend is not allocated efficiently among the various tasks included in
energy management.  In particular, too much time is spent on utility
bills and reporting, while too little time is spent on project identifica-
tion, project design, auditing, and awareness and education.

Respondents see the staffing issue as a major concern for fulfilling
their job requirements.  In fact, energy managers rated staff size sec-
ond only to time available in problems for implementing a successful
energy conservation program.  Over 70 percent of the respondents
felt that it was a moderate to large problem.

On funding-related issues, the respondents are equally distributed
across the spectrum from no funding problems to funding as a se-
vere constraint.  For most energy managers, funding appears to be
available from one or more sources.  Retained savings—a funding
source that could make a significant difference in that it is theoreti-
cally internal to the energy program—has not been successfully im-
plemented and is thus making little contribution to the overall
funding base.

Command support does not appear to be a severe problem.  Seventy-
five percent of energy managers believe that their commander is at
least somewhat aware of the energy program.  To some extent,
awareness does translate into support, but the relationship is not
necessarily strong.  The largest problem in this category of factors is
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the apparent inability of energy managers to affect the energy con-
sumption incentives facing base tenants (all those who use energy on
the base) and activities in a meaningful way.

The range of suggestions to improve the performance of installation
energy programs reflects the range of problems and constraints ex-
perienced by the energy managers.  Most energy managers acknowl-
edge that no single action will resolve all identified issues.  Some
specific suggestions that appear to be supported by our analysis in-
clude the following:

• Increased use of metering, audits, and Energy Monitoring and
Control Systems (EMCS) to improve the ability of energy man-
agers to measure energy consumption and identify areas for im-
provement.

• Establishing effective incentives for energy consumers, both
positive (rewards for saving) and negative (penalties for non-
compliance).  Consumers should be made more aware of and ac-
countable for their energy consuming actions.  A related sugges-
tion is to improve organizational support for the energy program,
including increasing command support, moving the energy
management function to the command staff, and improving co-
operation from other base functions.

• Enhancing energy awareness, education, and training, focusing
mostly on base personnel (functional organizations, base ten-
ants).

Two time-related suggestions offer perhaps the most opportunity for
enhancing DoD’s installation energy program.  First, more time is
required to carry out the functions of energy management effec-
tively.  At the least, energy management should be a primary duty.
Second, a dedicated, knowledgeable staff supporting the energy
manager is needed to enhance the effectiveness of installation en-
ergy programs.
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Chapter One

INTRODUCTION

In the constrained budget environment of recent years, the Depart-
ment of Defense (DoD) has placed increasing emphasis on enhanc-
ing installation and infrastructure management capabilities.  Energy
management is an important component of infrastructure manage-
ment.  DoD currently has a facility energy conservation goal of
reducing consumption by 30 percent by the year 2005 (measured on
a square-foot basis from a 1985 baseline).1  At the same time, DoD is
attempting to comply with increasingly stringent environmental
regulations, many of which have implications for energy manage-
ment choices.  However, shrinking defense budgets, downsizing and
restructuring, and various management reforms are shifting empha-
sis away from energy management at DoD installations.

Energy consumption data for DoD illustrate both the magnitude of
the challenge and the potential benefits of achieving the conserva-
tion goals.  Reasonably reliable data on DoD aggregate energy con-
sumption and costs have been maintained consistently only since
1975.2  Figure 1.1 shows the total aggregate DoD energy consump-

______________
1Mobility energy—fuel for transportation and weapon systems—is managed sepa-
rately and has its own set of conservation goals.  This research does not address this
area.
2DoD energy consumption and cost data from Department of Energy (DoE) Annual
Report to Congress on Federal Government Energy Management and Conservation
Programs, FY81–94, DoE/FEMP and Advanced Sciences, Inc. (Arlington, Va.).  Energy
consumption and cost data are reported by DoD to DoE/FEMP through the Defense
Utility Energy Reporting System (DUERS).  While information is input to DUERS at the
installation level, it is reported to DoE/FEMP as aggregates.  Thus, data on energy
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Figure 1.1—DoD Energy Consumption Trends

tion for three broad categories of energy over the period 1975–1994.
The category “vehicles and equipment” is by far the largest energy
use category.  This category includes mobility fuels and is almost
entirely petroleum-based.  Thus, this category of use is sensitive to
operating tempos.  On average, mobility fuels have accounted for 70
percent of total DoD energy use over the period 1975–1994, with
surprisingly little variation around that mean value.  In contrast,
buildings and facilities energy use has steadily declined from about
30 percent of total use in 1975 to 26 percent in 1994, a modest but
real decline.  On average, facility energy accounted for 27 percent of
total use.  The remaining 3 percent is process energy use, associated
with the industrial facilities DoD owns and/or operates.  Of the three
categories, process energy is the only one to realize a net increase in
consumption, 9 percent, over the period.

_____________________________________________________________
consumption and cost were available to us only by energy type and use category for
DoD as a whole, not by service or installation.
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Energy costs are not as closely correlated with energy use as one
might expect, as a result of differences in the mix of energy types
consumed and their relative prices.  Figure 1.2 shows the aggregate-
level total costs for the three broad energy use categories.  The cost of
mobility fuels clearly shows the effects of the oil price increases in
the early 1980s, and a smaller deviation in the early 1990s because of
increased operating tempo associated with the Gulf War.  On aver-
age, mobility fuels accounted for 62 percent of total DoD energy
costs, or $6.6 billion (FY94 dollars) with a peak in 1982 at 74 percent.
Facility energy costs are less variable and have been steadily declin-
ing in real terms but have increased as a percentage of the total.
Facility energy costs were 33 percent of total DoD energy costs in
1975 and grew to 43 percent in 1994.  On average, facility energy
costs have been about $3.2 billion (FY94 dollars) over the period.

Figure 1.3 provides more-detailed information on DoD facility en-
ergy consumption—the focus of this research—over the period 1975–
1994 by energy type.  Overall, total facility energy use has decreased
383,200 billion BTUs (British thermal units) over the period 1975 to

�������������
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Figure 1.3—DoD Facility Energy Use

1994, a 28 percent reduction.  Coal and natural gas use have re-
mained fairly constant over the entire period, averaging 11 percent
and 30 percent of total use, respectively.  However, coal use has
dropped 4 percentage points over the last several years.  Fuel oil use
as a percentage of total use declined from 38.4 percent in 1975 to 18.4
percent in 1994, a substantial reduction.  However, electricity use
steadily increased over this period, from about 20 percent to 37 per-
cent.  This increase in electricity use is driven by the increasing use of
electric equipment in daily operations (e.g., computers) as well as an
increase in the number of buildings with air-conditioning.

Facility energy costs tend to reflect consumption trends.  Figure 1.4
shows that electricity costs have accounted for 54 percent of total
costs on average, rising from a low of 44 percent in 1981 to 67 percent
in 1994.  This increase is due in large part to the increase in electricity
use over time, as well as to the high relative price of electricity on a
BTU basis.  Fuel oil costs have decreased dramatically, from 30
percent of total costs in 1975 to 10 percent in 1994.  Because natural
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Figure 1.4—DoD Facility Energy Costs

gas use has remained relatively constant at about 30 percent, natural
gas costs to DoD have not fluctuated very much, and have been 13.4
percent of total costs on average over the period.

These data suggest that the scope for facility energy conservation is
fairly large:  the potential benefits of a 30 percent reduction include a
cost savings approaching $1 billion.  While substantial progress in
energy conservation has been made, achieving the 30 percent goal
remains a difficult challenge.  The DoD installation energy manager
is the key to an effective facility energy conservation program that
enables achieving these goals.  The training and experience of the
energy managers, as well as the tools and resources available to
them, are important considerations in DoD energy management
policy.

An additional issue is the extent to which institutional or resource
barriers are hindering the ability of DoD energy managers to design
and execute effective programs.  Potential barriers include adequacy
and availability of funding and staff, clear policy guidance, command
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support, and cooperation from installation tenants (all those who
use energy on the base) and other functional organizations.

RESEARCH OBJECTIVES AND APPROACH

This report documents RAND’s research assessing DoD’s current ca-
pability to achieve energy policy goals at DoD installations.  The re-
search objectives are to identify what capability currently exists at
DoD installations to implement energy policy effectively and to
identify ways to enhance that capability through improved training
and policy implementation.

We adopted a survey research approach to address these objectives.
Given the decentralized nature of DoD’s energy management re-
sponsibilities and the importance of the field-level installation en-
ergy managers in executing energy policy, a formal survey was the
most direct way to assess current capability and identify barriers to
successful implementation and conservation goal achievement.

Sample and Representation

An initial list of military installations was assembled from several
sources.  The primary source was the 1994 Defense Utility Energy
Reporting System (DUERS) (then called Defense Energy Information
System (DEIS) II) database, which provided a list of installation
identification codes (DoDAACs) as well as energy consumption, cost,
and other installation characteristics affecting use.  The DUERS
database reports energy information at the DoDAAC level, not at the
installation level, and many installations have more than one
DoDAAC assigned.  Since, for the most part, energy managers have
responsibility for the installation as a whole, multiple DoDAACs were
collapsed to create single installation codes where possible.  This file
was then supplemented with information provided by the energy
policy offices in the Office of the Secretary of Defense (OSD) and the
services, military publications, and discussions with knowledgeable
individuals.  From these sources, 807 installations across seven or-
ganizations were identified.

Once the initial installation list was created, sample installations
were selected.  Criteria for selection included that installations had to
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be currently active and in the 50 United States or District of
Columbia.  The cases were then matched with energy manager con-
tact lists provided by the energy policy offices in OSD and the ser-
vices.  Installations not included on the energy manager contact lists
and those that could not be readily verified by other means were
eliminated from the sample.

This screening resulted in 632 installations across the seven organi-
zations. Table 1.1 provides the distribution of the potential sample
sites and the chosen sample across these organizations.

Included in the 154 chosen Army installations were district engi-
neers, ammunition plants, and depots.  The Army National Guard
had one selected installation per state, while the Air National Guard
had multiple installations for many states.  Navy installations proved
to be the most difficult to identify.  Only 207 of the 341 independent
listings could be verified.  One reason for this was that the Navy Do-
DAACs listed in DUERS were more difficult to collapse into the indi-
vidual installations.

Data collection began in June 1995 with a telephone call to each of
the selected installations to identify the appropriate respondent and
verify mailing information.  When possible, closed installations were
identified and removed from the sample.  The survey package mailed
directly to each potential respondent included an introductory letter,
the questionnaire, and a postage paid return envelope.  The direct
mailing was intended to help ensure confidentiality and an unbiased
response.

Table 1.1

Population and Survey Sample

Service Organization
Potential Sample

Installations Chosen Sample

Army 168 154
Navy 341 207
Marine Corps 21 21
Air Force 115 89
Defense Logistics Agency (DLA) 11 10
Army National Guard 51 51
Air National Guard 100 100
Total 807 632
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After approximately three weeks, prompting calls were made to re-
spondents who had not returned a completed questionnaire.  The
call was intended to verify receipt of the package, answer any ques-
tions the recipient had, provide remails when necessary, and
reschedule a completion due date.  Approximately 250 question-
naires were completed.

A second wave of mailouts took place in April 1996.3  The same pro-
cedure was followed as in the initial mailout.  An additional 80 com-
pleted questionnaires were obtained.

Completed questionnaires were edited, cleaned, and coded prior to
data entry.

Table 1.2 gives the final tally of completed questionnaires for each
organization.  During the field period, 34 of the sampled installations
were identified as ineligible.  The reasons for this included that the
installation had closed or that there was no energy manager at the
installation.  This reduced the final sample size to 598 installations.
Of the eligible installations, 330 completed questionnaires were re-
ceived.  Several respondents indicated responsibility for more than
one installation on the initial mailing list; therefore, the 330 re-
sponses actually represent 339 sample installations, 56.7 percent of
all installations sampled.

Table 1.2

Survey Sample and Response Rate

Service
Organization Ineligible Final Sample Completes

Completion
Rate (%)

Army 10 144 80 55.6
Navy 15 192 91 47.4
Marine Corps 1 20 17 85.0
Air Force 5 84 60 71.4
DLA 2 8 5 62.5
Army National

Guard 0 51 27 52.9
Air National Guard 1 99 59 59.6
Total 34 598 339 56.7

______________
3Delays in project phase funding caused a gap in the survey effort.
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The chosen sample included many of the installations listed as major
bases in the 1995 Guide to Military Installations in the U.S.  To be in-
cluded in this document, a base, station, or post must have at least
300 active-duty members assigned.  The 1995 document included
243 major Army, Navy, Marine, and Air Force installations.  As in
Table 1.2, installations identified as ineligible were removed from the
sample.  Table 1.3 provides a breakdown of these major installations
by service.  The completed cases include a fair representation of
these major installations.

Table 1.4 provides a description of the installations that did not re-
spond to the survey.  Of the 259 installations that did not respond,
23.2 percent were actually unlocatable; the address information we
had did not prove to be accurate and no new information could be
obtained.  The majority of the remaining nonrespondents simply did

Table 1.3

Major Installations Responding to Survey

Service
Organization

Major Installations
(eligible cases) Completes

Completion
Rate (%)

Army 58 33 56.9
Navy 72 37 51.4
Marine Corps 17 14 82.4
Air Force 72 47 65.3
Total 219 131 59.8

Table 1.4

Nonresponding Installations

Service
Organization

Total Number of
Nonrespondents Unlocatable Refusals Other

Army 64 18 4 42
Navy 101 34 1 66
Marine Corps 3 3
Air Force 24 2 22
DLA 3 3
Army National Guard 24 3 2 19
Air National Guard 40 3 3 34
Total 259 60 10 189
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not complete the survey in the allotted time for data collection and
provided no specific reason why; only 3.9 percent of the remaining
cases were outright refusals.

Despite the large number of nonrespondents, we have no reason to
believe that they differed in some systematic way from respondents.

Given the relatively large number of completed surveys (n=330) and
the reasonably large proportion of major installations included in
this sample, we believe that the sample is representative of DoD in-
stallations in general.

Overview of Questionnaire

The questionnaire was designed to cover a wide range of energy
management issues including energy manager characteristics, pro-
gram characteristics, and outside influences.  It was developed in an
iterative process through discussions with DoD energy managers at
all organizational levels (OSD, service headquarters, major com-
mands, installations).  It was pilot tested using 50 installations and
revised somewhat based on the results and feedback obtained.

The questionnaire is divided into five sections.  The first section asks
for name, title, and address information, and asks the respondent to
confirm the DoDAACs for which he or she is responsible.  The second
section collects a variety of information on the background and work
experience of the respondent.  The third section of the questionnaire
asks for information on the roles and responsibilities of the energy
manager respondent, and attempts to determine the way in which
the respondent spends his or her time performing energy manage-
ment duties.  The fourth section focuses on the educational and
training background of the respondent.  The final section examines
the specific projects developed and implemented by the installation
energy manager, and asks for his or her assessment of problems and
constraints affecting energy management and the ability to achieve
energy conservation goals.

The questionnaire takes approximately one hour to complete and
includes open-ended questions and ample space for comments.  The
appendix contains a copy of the questionnaire.
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DOD ENERGY POLICY AND MANAGEMENT STRUCTURE

An overview of DoD’s energy management policy and the organiza-
tions responsible for implementation of that policy set the context
for the analysis that follows.

Policy and Procedure

The sources and scope of DoD’s energy management authority, the
constraints on that authority, and the mechanisms available for exe-
cution of energy programs are essentially the same as for other fed-
eral agencies.  Since 1975, a series of legislation and Executive Orders
have defined and expanded federal energy management policy and
procedures.  The most important include the following:

• The Energy Policy and Conservation Act (1975)(EPCA)4 requires
development of a comprehensive national energy management
plan, agency procurement standards for energy efficiency, and
implementation of a 10-year conservation plan for federal
buildings.

• The Department of Energy Organization Act (1977)5 establishes
the Federal Interagency Energy Policy Committee (“656 Commit-
tee”) to strengthen energy conservation programs and facilitate
cross-agency policy development and coordination.

• The National Energy Conservation Policy Act (1978)6 establishes
the use of the life-cycle cost method of project evaluation and a
requirement for energy audits in federal buildings.

• The Comprehensive Omnibus Budget Reconciliation Act (1985)7

authorizes the use of shared energy savings.

• The Federal Energy Management Improvement Act
(1988)(FEMIA)8 revises some of the earlier life-cycle cost (LCC)

______________
4Public Law 94-163 (15 U.S.C. 753 and 42 U.S.C. 6201).
5Public Law 95-91 (3 U.S.C. 19 and 42 U.S.C. 2201).
6Public Law 95-619 (12 U.S.C. 1451 and 42 U.S.C. 300).
7Public Law 99-272.
8Public Law 100-615 (42 U.S.C. 8201).
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provisions, establishes a 10 percent conservation goal by 1995,
directs agencies to establish energy conservation incentive sys-
tems, and creates the Interagency Energy Management Task
Force.

• The National Defense Authorization Acts (NDAA) for FY89, FY90,
and FY919 establish retention of savings provisions as incentives
for use of SES (now ESPC)10 contracts in DoD, and allows par-
ticipation in utility rebate programs with similar retention of
savings provisions.

• Energy Policy Act (1992)(EPAct92)11 Subtitle F covers many items,
including enhancements to previous LCC and SES/ESPC policy,
updates goals and standards, directs DoE to provide for energy
audits of federal facilities, directs the Office of Management and
Budget (OMB) to develop guidance assessing energy use in
federal buildings, and defines a “trained energy manager.”

• Executive Order 11912 (1976) defines agency authorities and re-
sponsibilities for energy policy and conservation.

• Executive Order 12003 (1977) expands the requirements of EPCA
1975, specifies a goal of a 20 percent reduction in energy use per
square foot in federal buildings by 1985 (1975 baseline), and del-
egates specific planning and management authority to agencies.

• Executive Order 12083 (1978) creates the Energy Coordinating
Committee, which is composed of major agency Secretaries who
coordinate policy and resources.

• Executive Order 12759 (1991) extends the reduction goal of
FEMIA to a 20 percent reduction in energy use by 2000 (1985
baseline), requires industrial facilities to meet similar goals, and
reinforces some past policy initiatives on demand-side manage-
ment (DSM), procurement of efficient products, and alternative
fuels.

• Executive Order 12845 (1993) establishes energy efficient acqui-
sition standards for computer equipment.

______________
9Public Law 100-456, Public Law 101-189, and Public Law 101-510, respectively.
10SES is shared energy savings; ESPC is energy savings performance contract.
11Public Law 102-486.
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• Executive Order 12902 (1994)12 is designed to meet or exceed the
energy and water efficiency provisions in EPAct92 and is related
to the National Performance Review Initiative.  This Executive
Order (EO) establishes the goal of a 30 percent reduction in
building energy use by 2005 (1985 baseline), directs compre-
hensive energy audits for government facilities, and reinforces
the use of private-sector and retained savings as funding sources.
It also directs the OMB to develop guidelines to allow agencies to
retain rebates and savings from conservation activities in FY95
and beyond.

This list shows a general evolution both in the conservation goals as-
sociated with energy management and in the tools available to en-
ergy managers for achieving those goals.

The FY91 NDAA is particularly relevant in that it required DoD to
develop energy performance goals and a plan to achieve those goals,
limited energy conservation measures to those with a positive net
present value over a period of 10 years or less, and provided that two-
thirds of energy savings (from any source) remain available through
the end of the following fiscal year—half reinvested in energy con-
servation measures, and half used as discretionary funding by the in-
stallation commander.  This legislation formed the basis for what be-
came the “retention of savings” policy.

DoD’s energy program goals, policies, and implementation guidance
are provided in a series of Directives (DoDDs), Instructions (DoDIs),
and Defense Energy Program Policy Memoranda (DEPPMs).  These
documents range from general statements of goals and policy to
specific instructions for entering into DSM or ESPC arrangements.
Some of the more relevant documents include the following:

• DoDI 4170.10 “Energy Management Policy” outlines DoD energy
policy, assigns responsibilities, and establishes energy manage-
ment procedures.

______________
1 2 Executive Order 12902, Energy Efficiency and Water Conservation at
Federal Facilities, 8 March 1994.



14 A Survey of DoD Facility Energy Management Capabilities

• DoDI 5126.47 “Department of Defense Energy Policy Council” es-
tablishes the Defense Energy Policy Council to coordinate and
review DoD energy policies, programs, and issues.

• DEPPM 86-3 “Defense Energy Resource Management Program
and Goals” establishes goals for FY95, requires energy resource
management plans from DoD components, and assigns “lead
service” responsibilities for energy R&D activities.

• DEPPM 91-2 “Implementing Defense Energy Management Goals”
provides detailed guidance for implementing a program to
achieve the goals specified in the 13 March 1991 Deputy Secre-
tary of Defense memorandum (DMRD 907).

An attachment to the 13 March 1991 Deputy Secretary of Defense
memorandum recognizes that energy is critical to the defense mis-
sion in terms of productivity, quality of life, and environmental im-
pacts.  DoD policy is to “lead in energy resource management.”  This
memo establishes facility energy conservation goals (20 percent re-
duction by 2000 from a 1985 baseline, measured in BTUs per gross
square foot) and directs that each DoD component develop a plan to
accomplish this goal.  It also states that DoD components will com-
ply with the retention of savings provisions established by
Congress.13

Responsibilities of the Office of the Secretary of Defense

Energy management responsibilities are located in the Energy and
Engineering Directorate within the Office of the Deputy Secretary of
Defense for Industrial Affairs and Installations.  This is a relatively
small office with three full-time staff and additional support from
energy managers from the field who rotate in one or two at a time
and serve six months to a year under an internship-type program.

According to its mission statement, the Energy and Engineering Di-
rectorate (EED) is

______________
13These provisions are specified in section 736 of PL 100-456 (1988) as amended by
section 331 of PL 101-189 (1989) and 10 U.S.C. 2865.
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responsible for the development, implementation and oversight of
Defense policy in the areas of energy and water resource manage-
ment, utility energy acquisition, and installations facilities planning,
design and construction.  Technical areas of responsibility of the
Directorate include:  building design and construction standards;
contracting policy concerning facilities, design and construction;
energy performance contracting, utility procurement; long term en-
ergy and energy facilities contracting; and the demonstration and
application of emerging and state of the art technologies.

This Directorate, in the areas of its technical responsibility:

1. Develops policies that implement public law, OMB Circulars,
and Executive Orders,

2. Insures coordination and resolves disagreements between the
heads of Service engineering and policy organizations,

3. Acts as the Defense liaison with foreign governments, other
federal agencies and private professional and industry organiza-
tions,

4. Guides joint Service technical and policy development
committees,

5. Provides representation to public commissions, DOD working
groups, and non-government standard and policy development
bodies,

6. Evaluates construction programs for execution, cost and
quality,

7. Encourages and assists private financial institutions, develop-
ers, builders, operators, and military commanders interested in
providing privately financed facilities,

8. Reviews plans, programs and budgets developed by the Military
Departments and Defense Agencies,

9. Manages the Energy Conservation Investment Program and the
Federal Energy Management Programs,

10. Acts as the Department point of contact of the coordination of
utility acquisition and industry reformation issues, and
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11. Develops, supports and implements legislative programs to
improve the life-cycle cost effectiveness and quality of living
and working conditions on Defense installations.

In short, the Directorate works to provide policy, guidance and
technical tools to help professional Defense installation managers
improve mission support, while at the same time improving the liv-
ing and working conditions of Defense personnel and their depen-
dents at the lowest life-cycle cost.14

According to the basic energy management policy statement, OSD
responsibilities include the following:15

• Establish policies and provide guidance to DoD components.

• Issue resource management goals, guidelines for, and oversight
of DoD components’ execution of the policy.

• Coordinate with other DoD organizations.

• Provide guidance and incentives for conservation.

• Establish criteria and monitor execution of Energy Conservation
Investment Program (ECIP) (MILCON—military construction—
funds) and ECAM (procurement funds) funding programs.

These are clearly top-level policy, coordination, and oversight func-
tions.  The DoD components (military services and defense agencies)
are responsible for implementation.

EED has developed a general program to achieve DoD’s energy con-
servation goals.  Elements of the program include16

• establishing energy awareness programs

• improving facility operations and maintenance

• implementing energy conservation investment projects

______________
14Energy and Engineering Directorate, 1996.
15DoD Instruction 4170.10, 8 August 1991.
16DoD Energy Manager’s Handbook, Washington, D.C.:  Logistics Management Insti-
tute, 1994, p3-3/4.
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• participating in public utility programs (e.g., DSM)

• implementing shared energy savings contracting (e.g., ESPCs)

• retrofitting lighting systems

• increasing use of alternative, renewable, and clean energy

• applying energy management and control systems (EMCSs)

• improving the energy efficiency of federal buildings

• procuring energy-efficient products.

Implementation procedures are fairly general and include environ-
mental compliance, the use of life-cycle cost analysis to evaluate
projects, and the use of “sound financial management practices.”17

Funding targets for Operations and Management (O&M), capital in-
vestment, and ECIP are included in the DEPPM.  Again, significant
flexibility to tailor implementation is provided in the guidelines.  It is
notable that substantial energy cost savings are assumed:  The FY91–
97 O&M accounts for the DoD components were reduced by one-
third of the estimated energy cost savings from implementing an
energy management program.  The components were requested to
ensure that an additional one-third of estimated savings be made
available for re-investment in energy projects.

Responsibilities of the DoD Components

The DoD components are responsible for implementing the policy
set by OSD.  In general the components “shall plan and program re-
sources for energy management, acquire and supply energy prod-
ucts, and assist DoD contractors to be energy efficient,” where
efficient is defined as life-cycle cost-effectiveness.18  Specific respon-
sibilities include

• implementing policies

• representing services in interorganizational groups

______________
17DEPPM 91-2, 19 March 1991.
18DoD Instruction 4170.10, 8 August 1991.
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• providing management and resources for policy execution

• establishing and executing an appropriate energy management
structure (funding, tracking progress, training staff, etc.)

• promoting energy efficiency awards and recognition.

The listed responsibilities are fairly general, leaving significant flex-
ibility for the DoD components to tailor implementation to their
unique characteristics.

The general structure of the DoD components’ energy management
organizations is similar.  At the component headquarters level, there
is a central office that acts as the policy coordinator and provides
implementation guidance and technical support.  It can be part of
either the military or civilian headquarters staff and is usually located
within either the logistics or engineering functions.

The major commands within each service similarly have an official
with responsibilities for energy management within that command.
Major commands provide implementation (technical) support and
communicate and interpret energy policies and guidance.  They also
monitor energy use and cost data for the installations within the
command.

The installation energy managers (energy resource coordinators) are
responsible for energy program implementation in the field.  An in-
stallation energy manager’s responsibilities include establishing
specific goals and objectives, obtaining buy-in of base management,
developing a plan to achieve those goals, coordinating implementa-
tion of that plan (which will necessarily involve base tenants—those
using energy on the base—and other installation functions), and
monitoring and evaluating program execution.  Some installations
have formal policy statements regarding energy management that
detail these functions and assign implementation responsibilities
across installation organizations. 19

______________
19See, for instance, Department of the Army, Headquarters, I Corps and Fort Lewis, FL
Regulation 11-1, “Fort Lewis Energy Management Program,” 29 May 1991; Naval Air
Station (NAS) Miramar Instruction 4100.1G, “Command Energy Conservation Pro-
gram” (3 February 1993).
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While the installation energy manager is formally responsible for de-
veloping and executing an energy conservation program that will
achieve mandated goals, he or she faces several challenges associated
with his or her organizational environment.  First, the energy
manager is usually buried deep within the installation, often part of
the facilities engineering or public works organizations.  Even though
he or she is dependent on the participation of other installation or-
ganizations (e.g., accounting and budgets, facility maintenance,
contracting, legal, environmental) to carry out his or her mission, he
or she has no direct influence over these organizations, nor does he
or she have any direct way to influence base tenants—energy users
on the base.  Second, tenants may not be directly responsible for the
energy costs they generate.  Thus, one of the most powerful incen-
tives affecting energy conservation behavior—responsibility to pay
for energy used—does not come into play at many DoD installations.
Lastly, energy management and conservation is not a primary mis-
sion of DoD and may in fact be perceived as a constraint on training
and readiness.  Although the specifics vary from installation to instal-
lation, all DoD installation energy managers generally face these or-
ganizational challenges.

For the most part, there are no direct lines of command and author-
ity among the officials responsible for energy management at the
various organizational levels.  Energy managers at OSD, component
headquarters, major commands, and installations all work for differ-
ent organizations and report up through different chains of com-
mand.  This presents a fairly substantial coordination and incentive
problem in terms of effectively and efficiently implementing DoD
energy policy.

ORGANIZATION OF THIS REPORT

This research is focused on identifying the factors affecting facility
energy management and policy implementation.  Chapter Two de-
scribes the conceptual model underlying our research.  The model
hypothesizes that effective management and successful implementa-
tion are functions of two broad categories of variables:  the pre-
paredness of the energy manager, and his or her ability to execute a
program.  The model provides a logical organizing principle for this
report.  Chapter Two also provides data representing various mea-
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sures of the dependent variable:  effective management and policy
implementation.

Chapter Three addresses the notion of the preparedness of the
installation energy manager.  In particular, the energy manager’s
background and experience, as well as energy-related training, are
assumed to affect the preparedness of the energy manager.  Higher
preparedness is more likely to lead to a successful energy program
and achievement of conservation goals.

Chapter Four addresses the broad set of programmatic factors affect-
ing implementation.  These factors include time availability and level
of effort, staff size and training, funding sources and availability,
knowledge about potential conservation opportunities, and the
awareness and cooperation of others on the installation.

Chapter Five summarizes our findings within the context of the
model and identifies those areas with particular leverage to affect the
relative success of energy policy implementation.  Other factors af-
fecting outcomes, external to the model and DoD energy manage-
ment, are also discussed.  Based on this analysis, recommendations
to enhance the effectiveness of DoD facility energy management are
provided.

The appendix provides the questionnaire that was sent to energy
managers for the survey.
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Chapter Two

EFFECTIVE ENERGY MANAGEMENT AND POLICY
IMPLEMENTATION

The conceptual model we develop in this chapter is intended to or-
ganize the data we obtained through the survey and to provide a tool
to examine DoD ability to effectively implement energy policy and
manage energy resources at the facility level.  Our underlying
premise is that effective implementation of energy management
policy is more likely to lead to achievement of conservation goals,
and that the presence or absence of certain factors may facilitate or
hinder implementation.

We do not intend to suggest that we have captured all possible fac-
tors affecting energy management and conservation, but rather have
formulated a model around the factors that appear to be important
based on energy manager interviews and responses to the survey.
For instance, there is a set of factors external to the energy manage-
ment program that clearly affects implementation success, especially
when defined in terms of conservation outcomes.  Changes in the
installation’s mission, size and population, and operating tempo all
affect conservation.  We do not address these factors here.  Further,
we do not make a formal attempt to specify the model in a mathe-
matical sense and estimate parameters.

A CONCEPTUAL MODEL OF EFFECTIVE IMPLEMENTATION

The model hypothesizes that effective implementation is a function
of two broad categories of variables:  the preparedness of the energy
manager, and his or her ability to execute a program.  Each of these is
discussed in more detail below.
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Effective Management and Implementation Success

Energy policy implementation success and effective energy man-
agement share similar concepts but represent different objectives.
Implementation success is a complex concept with little agreement
among analysts as to its definition.1  It can include following proce-
dures established in regulations with no regard to outcomes, or it can
focus entirely on achieving the desired outcome (stated goal) of the
policy with little regard to means.  Effective management is also a
complex concept focusing on the means to achieving a goal.  It too
can be measured in terms of process or outcome.  Effective man-
agement is a subset of successful implementation.

For situations in which the dependent variable has multiple dimen-
sions, it is useful to develop multiple metrics, each one measuring a
different aspect of the dependent variable.  Effective implementation
and management can usefully (and appropriately) be defined in sev-
eral different ways:  energy use, cost, and conservation trends at both
the aggregate and installation level; percentage of potential conser-
vation achieved at both the aggregate and installation level; energy
managers’ assessment of the effectiveness of their program in
achieving specific objectives that contribute to the ability to achieve
the mandated conservation goals;2 and whether the energy managers
believe that the conservation goals will be achieved.  The number
and types of projects executed at the installation level also offer
metrics for implementation success.

Energy consumption should trend downward if energy policy is be-
ing successfully implemented and energy use is effectively managed.
This may be true for energy use overall (e.g., aggregate BTUs), or by

______________
1Bardach, Eugene, The Implementation Game:  What Happens After a Bill Becomes a
Law, Cambridge, Mass.:  MIT Press, 1977;  Goggin, Malcolm L., Ann O’M. Bowman,
James P. Lester, Laurence J. O’Toole, Jr., Implementation Theory and Practice:  Toward
a Third Generation, New York, N.Y.:  HarperCollins Publishers, 1990;  Mazmanian,
Daniel A., and Paul A. Sabatier, Effective Policy Implementation, Lexington, Mass.:
Lexington Books, 1981;  Palumbo, Dennis J., and Donald J. Calista, eds., Implementa-
tion and the Policy Process:  Opening Up the Black Box, Westport, Conn.:  Greenwood
Press, 1990.
2Of course, this type of self-assessment is not an unbiased estimate of the dependent
variable.  Our conversations with installation energy managers were very candid, how-
ever; suggesting that the self-assessment included in the survey is not overly biased.
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energy type (coal, natural gas, electricity, fuel oil, etc.).  The costs
may not necessarily mirror consumption trends, because of external
changes in unit prices.  Thus, the metric we use here is percentage
reduction in energy use per square foot from the 1985 baseline.

At the installation level, the questionnaire asks the respondents to
estimate how much of their identified potential for facility energy
conservation they have achieved to date.  While independent of the
mandated goals, the result does reflect an installation energy man-
ager’s assessment of real progress to date, relative to what they be-
lieve is achievable.

There are intermediate goals that, if achieved, presumably lead to
attainment of the overall policy objective.  In this case, the ability of
the energy manager to obtain the cooperation of other activities and
functions on the base, provide incentives to change behavior, gener-
ate cost savings, and conserve energy can all be considered as neces-
sary steps toward achieving a 30 percent reduction in energy use.
The questionnaire asks for the respondent’s self-assessment of how
well his or her program achieves these goals, as well as the more gen-
eral goal of energy conservation.3

The mandated policy objectives are to achieve a 30 percent reduction
in energy use from the 1985 baseline and to identify and implement
all energy and water conservation projects with a payback period
(recovery of investment to the break-even point) of 10 years or less.
The questionnaire asks whether the respondent believes he or she
will achieve either one of these objectives.

The energy manager’s perception of his or her roles and responsibil-
ities is an indicator of effective management.  We would expect to as-
sociate more-effective management with a broader recognition of
the components of energy management.

The number and type of conservation projects developed and im-
plemented can also be treated as a measure of implementation suc-
cess.  In one form, we simply calculate the difference between the

______________
3While there is some potential for a biased response here—relatively higher effective-
ness ratings—we have found most energy managers were reasonably candid about the
performance of their programs.  Therefore, while we acknowledge the potential bias,
we do not expect the impact of the bias to be significant in terms of general results.
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number of projects developed versus those implemented.  If sub-
stantially fewer projects have been implemented than developed,
this may indicate a problem.  A more complex metric would examine
the mix of projects implemented to determine whether the key proj-
ects have been implemented in the majority of installations.  These
key projects would include awareness and education, more efficient
lighting, and equipment replacement and modernization.

Preparedness of Energy Managers

The preparedness of installation energy managers directly affects
their ability to implement energy policy and manage energy use ef-
fectively.  The preparedness of energy managers is determined by a
myriad of factors.  Further, preparedness must be evaluated within
an ever changing organizational context.  We conceive of prepared-
ness as composed of two broad categories of factors:  background
and education, and energy-related training.  We measure only some
aspects of each of these factors.

We would expect that energy managers with more years of service
within DoD and of relatively higher rank would be more-effective
managers.  They are presumed to be more aware of how the organi-
zation works and how to accomplish implementation in the highly
constrained public sector environment.  In other words, energy
managers with more years of service are more likely to be
“installation entrepreneurs”—able to successfully execute a program
even in an organizationally complex operating environment.

We would also expect that energy managers who have been in the
job longer and/or whose previous work experience was closely re-
lated to the activities that relate to energy management would be rel-
atively more effective.  The expectation of being in the energy man-
agement position for a significant time into the future might also
motivate better performance.

Similarly, we hypothesize that civilian energy managers would be
relatively more effective than military energy managers because they
tend to be more experienced in energy management, stay in the po-
sition longer, have better energy-related training, and spend more of
their time on energy management functions.  This has more to do
with the nature of the difference in career path and orientation be-
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tween civilian and military personnel, rather than with differences
associated with individual characteristics.

More-effective energy managers are likely to have academic back-
grounds that include formal training in a technical area (e.g., engi-
neering).

Appropriate training is the other broad category of energy manager
quality we address in this research.  It is important that the adequacy
of an energy manager’s training be assessed within the context of the
needs of his or her installation.  Energy management–related training
appropriate to a very large installation may be overkill for a facility
that consists of a single commercial building.

The questionnaire asks respondents about their energy-related
training in many different ways.  We ask whether the respondent is a
Certified Energy Manager according to the criteria of the Association
of Energy Engineers or similar organizations.  A Certified Energy
Manager is assumed to have a core set of training critical to good
performance.  Certification also implies a level of professionalism
and dedication that should contribute to both quality and perfor-
mance.

Early training upon assuming the position of energy manager is as-
sumed to contribute to better performance.  Skills are acquired and
refined more quickly, and projects can be identified and imple-
mented sooner.

The availability of funding for energy-related training is presumed to
be important to energy manager performance.  Energy managers are
more likely to attend needed training courses, and keep themselves
apprised of new developments in the field, if adequate funds are
available to attend courses, seminars, and workshops.

The number and type of courses attended is perhaps our most direct
measure of energy management training.  We assume that certain
core courses are critical since they provide basic information needed
by most energy managers:  general policy overview, general princi-
ples of energy management, awareness and education, and building
energy conservation (since all installations have buildings).  Other
courses are assumed to provide supplemental training specific to the
needs of the installation.
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Programmatic Factors Affecting Implementation

Programmatic factors affecting implementation are defined as fac-
tors external to the characteristics of the energy managers.  Regard-
less of the preparedness of the energy manager, these factors may
have an affect on the ability of an energy manager to execute an in-
stallation energy program that has a high probability of achieving
conservation goals.  We consider programmatic factors in five broad
categories:  time, staff, funding, information, and awareness and co-
operation.

Energy managers who can spend more time focusing on energy
management activities should be able to produce relatively better re-
sults, all else being equal.  We consider whether the respondent con-
siders energy management his or her primary duty or as an extra
duty, as assigned; the percentage of time spent on energy manage-
ment activities; and the extent to which the energy manager is
spending time on those activities considered critical to effective
management.

Staff issues can sometimes be a problem at larger installations.  We
thus ask about the number of personnel at the installation with en-
ergy management responsibilities and whether this poses a problem
in terms of effective implementation.

Funding availability is also critical to good performance:  At its core,
energy conservation often requires an investment today to achieve
savings in future years.  Thus, we examine funding availability,
amount, and sources.  We also look at the retention of savings policy
mentioned earlier as a potential continuous source of funds.

Time, staff, and funding can be considered resources that are neces-
sary for effective energy management.  Information about energy
conservation potential is another such resource.  We ask whether the
respondent knows what the potential for conservation is and how
that potential was identified, usually through some type of energy
audit.  We also examine the range of information sources energy
managers use to generate ideas about conservation projects.  The
notion here is that a wider range of sources provides a richer set of
ideas.
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A common misinterpretation of the energy management function is
to think of it as an entirely technical job; there is a very important
managerial element.  This includes making base tenants aware of en-
ergy conservation opportunities, eliciting their support and cooper-
ation, and obtaining the cooperation of other activities and functions
on the base required to actually execute conservation projects.  We
use the organizational location of the energy management function
as a measure of his or her ability to effectively obtain such coopera-
tion.  We also examine the support of the base commander, ulti-
mately the provider of resources.

MEASURES OF IMPLEMENTATION SUCCESS

This section provides information on the measures of effective man-
agement and implementation success defined earlier.  In general, the
measures suggest that some progress has been made toward
successful implementation and effective management, but that there
remains room for improvement.

Figure 2.1 shows that DoD facility energy use has declined by about
12 percent over the period 1985 to 1994.4  The base year from which
the current goals are measured is 1985.  Gross square footage of floor
space has declined by 14 percent over the same period.  Thus, while
some progress has been made, an additional 18 percentage point re-
duction is required by 2005 to meet the goals specified in Executive
Order 12902.  Conservation rates will have to increase over previous
years’ rates to achieve this goal.

Fifty percent of the respondents indicated that the potential scope
for energy conservation at their installation had been identified.  An
average of 30 percent of the identified potential has been attained,
according to the energy managers in our sample.  The distribution is
slightly skewed, with 46 percent of energy managers indicating that
16 percent or less of the identified potential has been attained, about
33 percent indicating that between 20–50 percent of potential has
been attained, and 21 percent indicated 50 percent or more attain-
ment.  It is not entirely clear how to evaluate this perceived progress.

______________
4Since 1975, DoD facility energy use has declined approximately 30 percent, measured
on a BTU-per-square-foot basis.
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Figure 2.1—DoD Facility Energy Conservation Progress to Date

If the audits that identified the potential were conducted relatively
recently, then 30 percent attainment may be considered significant.
If relatively more time has passed, or the identified potential is signif-
icantly less than the true potential, then 30 percent attainment may
not contribute significantly toward the 30 percent energy conserva-
tion goal.

Table 2.1 presents the energy managers’ perception of how effective
their installation energy program has been over a number of relevant
dimensions, given what they thought was reasonably possible.
Sixty-five percent of respondents believe their programs have been at
least somewhat effective in conserving energy, and 61 percent be-
lieve that their programs have been at least somewhat successful in
achieving their conservation goals.  Energy managers feel that their
programs have been relatively less effective in providing incentives
to change behavior and in gaining the cooperation of other base
functions and activities.  Overall, Table 2.1 reflects a fairly good self-
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Table 2.1

Energy Manager Self-Assessment of Program

Effectiveness Rating (number of responses)

Program Area or Neither
Goal (No. of Very Somewhat effective nor Somewhat Very
observations) effective effective ineffective ineffective ineffective

Obtaining coopera-
tion from other ac-
tivities (298) 24 130 52 66 26

Providing incentives
for conservation
behavior (299) 5 47 84 81 82

Generating cost
savings (298) 48 137 51 39 23

Generating energy
savings (300) 43 135 34 51 19

Achieving conserva-
tion goals (300) 54 128 42 48 28

assessment of installation energy programs, even though the abso-
lute number of responses in the ineffective category suggests a large
scope for improvement.5  For the most part, respondents who con-
sider energy management as a primary duty are more likely to con-
sider their programs relatively effective across the range of goals
listed in Table 2.1.

Table 2.2 shows the energy mangers’ assessment of their ability to
accomplish the two formal goals of the DoD facility energy program.
Most energy managers in our sample believe that they will achieve
both the goal of identifying all energy conservation projects with a
payback of less than 10 years and will also achieve a 30 percent re-
duction by 2005 from the 1985 baseline.  However, a substantial
number of energy managers anticipate achieving only one or the
other goal, and 22 percent of the respondents will not achieve either

______________
5The relatively high percentage of respondents (30–40 percent) who rate their pro-
grams as either ineffective or neither effective nor ineffective suggests that the poten-
tial bias in these self-assessments is relatively low.
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Table 2.2

Goal Achievement Assessment

Energy Use Reduction Goal

(No. of respondents)
Payback Goal Achievement Yes No Total

Yes 146 53 199
No 33 67 100
Total 179 120 299

goal.  The majority of “other-duty” energy managers (those who
identify energy management as an extra duty) consider identifying
all projects with a 10-year payback a more achievable goal than do
“primary-duty” respondents (those who identify energy manage-
ment as their primary duty).

Energy management entails a wide range of activities.  Table 2.3 lists
16 categories of energy management activities and gives the number

Table 2.3

Energy Manager Roles, Responsibilities, and Functions

Energy Management Function
Number of

Respondents
Percentage

of Total

Tracking or analysis of trends 270 81.8
Formal or informal reporting 217 65.8
Review of utility bills 186 56.4
Utility forecasting 160 48.5
Utility metering 141 42.7
Awareness and education 257 77.9
Conduct/participate in energy working

groups 207 62.7
Contract monitoring or negotiation 122 37.0
Identification of projects 266 80.6
Design of projects 155 47.0
Prepare project proposals 206 62.4
Oversight of project execution 184 55.8
Technical support for projects 203 61.5
Review designs for nonenergy projects 210 63.6
Conduct energy audits 141 42.7
Preventive maintenance 126 38.2
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of respondents (and percentage of total) who indicated that they
consider this part of their function.  Over 80 percent of the respon-
dents indicated that tracking and analyzing energy consumption
trends and identification of energy conservation projects were ac-
tivities included in their definition of energy management.  Aware-
ness and education activities was the third most frequently indicated
energy activity, with 78 percent of respondents including this as part
of their definition of energy management.  These three activities
might thus be considered the core elements of an effective energy
management program.  It is notable that at the bottom of the list of
roles and responsibilities were preventive maintenance and contract
monitoring and negotiation, with 38 percent and 37 percent, respec-
tively.  While this is considerably lower than the most frequently
cited activities, over one-third of the respondents do consider such
activities as part of their jobs.

Perhaps more telling is that the vast majority of respondents define
their roles to include more than one of these activities.  In fact, 55
percent of the respondents indicate that they include nine or more of
these tasks in their energy management role.  Almost 4 percent indi-
cate that they are responsible for all 16 activities listed in Table 2.3.
Another 4 percent indicate that they include all listed activities ex-
cept preventive maintenance.  Another 2 percent indicate that they
include 15 of the activities in various combinations.  This variation
suggests a wide range of definitions for the energy management
function—and considerable tailoring to the characteristics of an in-
stallation.

Table 2.4 lists the various categories of projects that compose an in-
stallation energy program and compares the number of these proj-
ects that have been developed (designed) with the number actually
implemented.6

Except for lighting projects, fewer than half of the total sample of en-
ergy managers indicated developing energy conservation projects in
any area.  Lighting, awareness and education, building metering, and

______________
6The questionnaire also asks for respondent assessment of the success of those proj-
ects that were implemented.  For the most part, over 80 percent of respondents
indicated relative success.  This lack of variation makes this part of the response
uninteresting in terms of analysis.
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Table 2.4

Components of Installation Energy Programs

Project Type Developed Implemented

Awareness 156 145
DSM 48 35
ESPC 26 11
Metering 136 116
Lighting 190 147
Preventive maintenance 105 91
Equipment modernization 123 109
UMCSa 93 78
Alternative energy sources 32 27
Building energy monitor program 110 88
Activity energy management

team 80 62
Water conservation 46 47

aUtility management and control system.

equipment modernization and replacement are the project areas
most frequently cited as developed by energy managers.  These same
four categories are also cited as most frequently implemented.  These
categories of projects are the core of an energy program, and the
relatively small difference between developed and implemented
projects indicates some success.

At the time of this research, more projects were designed and devel-
oped than actually implemented for all categories.  The largest differ-
ences are in the lighting, building energy monitor, and metering ar-
eas.

The 12 specific project types listed in Table 2.4 were used in 168 dif-
ferent combinations by 246 respondents.  Again, a wide range of dif-
ferent mixes is apparent with no real dominant pattern.  The most
frequent combinations were pairs of metering and lighting projects
(7) and awareness and lighting projects (7).  In general, primary-duty
energy managers appear to implement relatively greater mixes
(combinations of a greater number of projects) than do other-duty
energy managers.  The wide range of project mixes suggests
significant tailoring to the unique characteristics of an installation,
and also reflects the unique set of constraints facing each energy
manager.
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Chapter Three

PREPAREDNESS OF INSTALLATION ENERGY
MANAGERS

Energy manager preparedness is important because of the decentral-
ized nature of DoD energy management and the fact that an installa-
tion conservation program needs to be tailored to the particular cir-
cumstances of an installation.  We define the preparedness of energy
managers in terms of the appropriateness of their background
(academic, previous jobs, experience levels) and training.  Appropri-
ate training is a rather complex concept in itself and is a function of
the level of core knowledge gained through experience or academic
background, core energy management training, supplemental
courses as needed, the ability to obtain more training (number of
courses, funding availability), and the ability to draw on a wide range
of information sources.

BACKGROUND AND EXPERIENCE

In assessing the appropriateness of the background and experience
of DoD installation energy managers to energy management, we ex-
amine a variety of characteristics including their rank or grade level,
years spent in a military environment, how long they have worked on
energy management issues in the military, and their additional job-
related experience.  We also look at how long they anticipate being in
their current position.  These items taken together help us to make
some basic assessments on position placement, expertise, level of
commitment, and relative authority.

By far, the majority of the energy managers we surveyed are civilian
employees of DoD (68.3 percent); the remainder are military person-
nel.  This distinction is important in that civilian personnel tend to



34 A Survey of DoD Facility Energy Management Capabilities

remain in their jobs for longer periods of time and follow a more nar-
rowly defined career path.  They are transferred less often.  Thus, the
previous work experience of civilians is more likely to be relevant to
energy management than that of military personnel.  They are more
likely to be committed to energy management as a profession and
thus pursue energy management–related training.

Also important is the rank or federal employee job classification or
“general schedule” (GS) level of the energy managers.  This informa-
tion can give a clue as to the level of experience of the person as-
signed to the energy function and thus the relative importance given
to the position.  Approximately 67 percent of civilian energy man-
agers held a GS-11 or higher designation.  The military energy man-
agers were divided into a wide variety of ranks, the majority found
among the major, lieutenant, and captain ranks.  In the case of both
civilian and military personnel, energy mangers tend to be mid-level
managers.

DoD energy managers responding to our survey are generally well
educated; 77 percent have bachelor degrees or higher.  Ninety-three
percent have some type of education beyond high school.  Most re-
spondents have an educational background in engineering (42 per-
cent), although a substantial number (19 percent) have management
degrees.  If the management and other categories are treated as non-
technical, then this sample of energy managers is split about equally
between technical and nontechnical educational backgrounds.

The fact that the majority of energy managers are civilians, of rela-
tively high rank or GS designation, and well educated would seem to
bode well for energy management at the installations for two rea-
sons.  First, energy managers should be relatively stable in their
positions, and second, they should be skilled in energy management
issues.

It also is likely that energy managers who are more familiar with the
structure and workings of the military would have an easier time ac-
complishing their duties.  Such familiarity can be measured in terms
of the length of time respondents have been employed by DoD either
as a civilian employee or in active military service.  The mean time
respondents were employed by DoD was 14.8 years.  Figure 3.1
shows the distribution of the answers.  The median number of years
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Figure 3.1—Years Employed by DoD

employed by DoD is 14.3 years.  The distribution shows that while a
few respondents have had a great many years of service, over 13 per-
cent of energy managers have had less than five years of service.

We further examine experience by asking about the length of time
the respondent has been energy manager at their current activity.
The mean time spent as energy manager was just under 4 years, and
the median time was 2.75 years.  As can be seen in Figure 3.2, the
distribution is heavily skewed toward the left with over 20 percent of
energy managers having been in their current position for only one
year or less.  This represents a relatively high level of turnover in the
energy manager position, and thus a loss of knowledge and experi-
ence.

We can also examine the positions that respondents held prior to be-
coming energy manager at their current installation.  If an energy
manager is relatively new at his or her current position, then we
would hope to see that he or she held other positions that were rele-
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Figure 3.2—Years in the Energy Management Position

vant to energy management.  In fact, of the 50 energy managers in
their current position for 12 months or less, approximately one-third
had no previous experience related to energy management.

From these questions it appears that, while there are many energy
managers who have considerable experience with the DoD and at
their current installations, there remains a not insignificant group of
individuals who are relatively new to both DoD and their current
positions.  The level of training these individuals receive will be criti-
cal to their success as energy managers.

Finally, we examine how much longer respondents anticipate that
they will work on energy issues within DoD.  This measure provides
an idea as to the level of commitment to the program as a profes-
sional career.

Table 3.1 shows that, surprisingly, almost 50 percent (49.7 percent) of
the respondents expect that they will continue to work on energy is-
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Table 3.1

Future Time as Energy Manager
(number of observations and percentage)

Military Civilian Other Total

Less than 1 year 22 (27.5%) 15 (6.9%) 5 (22.7%) 42 (13.2%)
1 to 2.99 years 19 (23.8) 40 (18.4) 2 (9.1) 61 (19.1)
3 to 4.99 years 11 (13.8) 40 (18.4) 6 (27.3) 57 (17.8)
5 plus years 28 (35.0) 123 (56.4) 9 (40.9) 160 (50.0)
Total 80 (100%) 218 (100%) 22 (100%) 320  (100%)

NOTE:  Percentages are column based and may not add to 100 because of rounding.

sues within DoD for five or more years.  These numbers do differ if
we examine this table by military versus civilian employees.  As
might be expected, civilian employees anticipate working on energy
issues within the DoD longer than do military personnel:  Of civilian
employees, 56.4 percent expect to be involved for five or more years
as compared with military personnel of whom only 35 percent expect
to be involved for that length of time.  Over one-quarter of military
personnel expect to be involved for less than a year longer, while this
was the case for less than 7 percent of civilian employees.

Regardless of the length of time already in their current position, the
majority of respondents expect to continue as energy manager for
five or more years.  This indicates that, for the most part,
respondents consider energy management a career function.

TRAINING

Beyond education and work experience, the preparedness of the en-
ergy manager can be influenced by the amount of training he or she
obtains while in the position.  It is important to acknowledge that,
beyond a certain minimum level of training, there is no “best” or
“correctly” trained energy manager.  Rather, an energy manager’s
training should be closely associated with the characteristics of the
installation and the needs of that specific energy program.  It is the
appropriateness of training for a given situation that matters, as well
as the ability of the energy manager to supplement his or her training
as that situation changes.
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EPAct92 defines a trained energy manager as one who has

completed a course of study in the areas of fundamentals of build-
ing energy systems, building energy codes and applicable profes-
sional standards, energy accounting and analysis, life-cycle cost
methodology, fuel supply and pricing, and instrumentation for en-
ergy surveys and audits.

This definition relates predominately to technical knowledge.  How-
ever, energy management includes management-oriented activities
as well, such as awareness and education programs, strategic plan-
ning, and eliciting the cooperation of other base organizations and
tenants.

Training is also related to experience.  The number of years an indi-
vidual has been an energy manager, his or her previous work experi-
ence, and educational background also constitute a type of training
contributing to the capability of an installation energy manager to
implement an effective program.  When examining the amount of
training received while energy manager, one must keep in mind that
some individuals may have been highly trained or experienced prior
to assuming the position.

Over 56 percent of the energy managers in the sample did not receive
any job-related training within the first six months of assuming the
position.  Thus, their initial energy management capabilities and ef-
fectiveness may have been somewhat lower than desired.  Military
energy managers tend to lack early OJT more frequently compared
with those in the full sample.

For the most part, funding for training appears to be available for the
majority of energy managers, though a significant number (28
percent) do not have such funding or are unaware of it.  It is
interesting that a statistically significant number of energy managers
who did not receive training within the first six months also had
funding availability issues (see Table 3.2).  There are also a relatively
large number of energy managers who have funds available and did
not use them in the first six months to get job-related training.

Table 3.3 shows both the number of courses taken since becoming
an energy manager and the number for which funding was available.
On average, energy managers in the sample have taken three
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Table 3.2

Funding On-The-Job Training (OJT)

OJT Within Six Months

Funds Available for Training Yes No Total

Yes 119 110 229
No 24 64 88
Total 143 174 317

Table 3.3

Number of Courses Taken and Funding

Number of Courses
Taken:

No. of Those Taking Course(s)
Since Becoming Energy

Manager (%)

No. of Those Taking Course(s)
for Which Funding Was

Available (%)

0 57 (18.8) 27 (10.4)
1 73 (24.1) 79 (30.5)
2 48 (15.84) 45 (17.4)
3 35 (11.5) 30 (11.6)
4 25  (8.25) 21 (8.1)
5 16  (5.3) 18 (6.9)
6 8 (2.6) 6 (2.32)
7 8 (2.6) 7 (2.70)
8 8 (2.6 7 (2.70)
9 5  (1.65) 2 (0.8)
10 7 (2.3) 6 (2.32)
11 1 (0.3) 3 (1.2)
12 3  (1.0) 4 (1.5)
15 5 (1.5) 1 (0.4)
16 1 (0.3) 1 (0.4)
20 1 (0.3) 1 (0.4)
24 1 (0.3) 1 (0.4)
25 1  (0.3) 1 (0.4)
Total 303 (100) 259 (100)

courses, but the distribution is very wide and sharply skewed.  About
40 percent of the energy managers have taken 1 or 2 energy-related
courses, while only about 5 percent have taken more than 10 over
their career as energy managers.  Almost 20 percent have taken no
courses since assuming the responsibilities of energy managers;
about half of these did have training funds available that they appar-
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ently did not use.1  There are differences between military and civil-
ian respondents:  On average, civilian energy managers have at-
tended four courses, while military energy managers have attended
one.

Funding was obtained for most courses taken:  There is a 95 percent
correlation between number of courses taken and number of courses
for which funding was obtained.  Based on the earlier results, we can
presume that many of these courses were taken after the first six
months of assuming the energy manager position.  On average, civil-
ian energy managers obtain funding for more courses than do
military personnel (3.9 versus 1.2).  Relatively more respondents
whose primary duty is energy management tended to obtain funding
for a higher number of courses.

The subject matter covered in courses taken by energy managers
varies widely, from general overviews of federal or DoD energy policy
and procedures to specific technical operations of energy, using
equipment or control systems.  Table 3.4 shows the number of re-
spondents attending specific energy-related courses.  The most fre-
quently attended courses are the general policy overview, general
energy management, and building energy conservation courses.
Relatively few energy managers have taken recycling, alternative en-
ergy, or water conservation courses.  Even the course with the high-
est attendance—energy policy overview—has been taken by only
slightly more than one-third of the survey respondents; most courses
have been taken by significantly fewer energy mangers.

The courses with the highest relative attendance—energy policy
overview, general energy management, and building energy conser-
vation—correspond to what we believe are the core courses all en-
ergy managers should take.  Nevertheless, fewer than 50 percent of
the total number of respondents took one of these courses, and only
five energy managers attended all three.

______________
1Some energy managers may not require, or may believe that they do not require,
additional training, depending on both the complexity of their energy management
task and their prior experience and educational background.
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Table 3.4

Energy-Related Courses Taken

Energy-Related Training Course

Number of
Respondents

Attending

Energy policy overview 133
Certification program 72
General energy management 127
Other management programs 47
Contracting and funding techniques 88
Awareness and education 54
Utility rates and regulations 48
Building energy conservation 95
Recycling 11
Preventive maintenance 26
Heating, ventilation, and air-conditioning (HVAC) systems 63
UMCS 43
Lighting 89
Boiler efficiency 40
Motors 45
Alternative energy sources 30
Water conservation 29
Environmental management 27
Other 41

While multiple course attendance is common, there is no dominant
mix or combination of courses taken; only 22 combinations were
taken by two or more respondents; 4 of these were taken by three or
more.  It is not clear whether this result indicates that energy man-
agers randomly select training courses, or that they tailor the courses
they take to both opportunity and need.  In general, we believe that
course attendance is most effective as a training tool when the skills
and knowledge needed to perform the energy management function
are first defined, based on the energy manager’s background and ex-
perience and the needs of the installation, and then appropriate
courses are identified.

Table 3.5 suggests the degree to which the respondents perceive
problems in certain training-related areas.  Most energy managers
believe that training does pose at least a small problem in terms of
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Table 3.5

Potential Training-Related Problems

Degree to Which Area is a Problem
Potential problem area (no. of
observations) None

Very
small Small Moderate Large

Very
large

Training adequacy (304) 40 45 49 62 61 47
Funds for training (300) 80 48 40 49 36 47
Course availability (298) 99 56 45 52 25 21
Time to train (304) 43 31 46 50 67 67

their ability to effectively manage energy resources and achieve con-
servation goals.  There are differences of opinion among the respon-
dents regarding the degree to which certain training-related issues
pose a problem.  Funds for training and the availability of courses
appear to be relatively minor problems for the majority of energy
managers.  The adequacy of training and the availability of time to
become trained are considered to be moderate to large problems for
the majority of energy managers.  The implication here is that many
energy managers feel that their current level of training is inade-
quate, and that this could be enhanced if there was more time avail-
able to take courses, attend seminars, etc.

Finally, relatively few respondents (11 percent) are formally certified
energy managers through the Association of Energy Engineers or
similar programs.  That the majority of energy managers desire to be
certified indicates a desire for enhanced professionalism of the en-
ergy management function.  This notion of professionalism corre-
sponds to the finding that most energy managers expect to maintain
their position for a significant length of time.

The amount and types of additional training needed will vary among
energy managers and among types of installations, but some types of
training may be universally helpful.  In general, energy managers
should be able to tailor training programs to meet their individual
needs, and they require the time and funding to avail themselves of
this training.
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Chapter Four

 PROGRAMMATIC FACTORS AFFECTING
IMPLEMENTATION

The ability to execute an energy management program is affected by
several categories of variables, including time spent or available and
level of effort, staff size and training issues, funding availability and
amounts, knowledge of conservation opportunities, and awareness
and cooperation of other functions and activities at the installation.
This chapter presents the survey-based data addressing these factors.

TIME AND LEVEL OF EFFORT

To execute a successful installation energy program, an energy man-
ager must devote an adequate amount of time to critical energy
management tasks.  The amount of time that is adequate will be in-
fluenced by such factors as size of the installation, the installation’s
function, the types of energy used, number of buildings, and the
number of other staff available to assist the energy manager.

According to EPAct92, each installation is required to have a full-time
energy manager.  However, only 25 percent of all respondents indi-
cated that energy management was a primary responsibility.  In
terms of percentage of time spent on energy management functions,
the mean time across all respondents is just under 28 percent.  For
those with energy management as a primary responsibility the mean
percentage of time spent on energy management activities is 70.4
percent, and for those with energy management as an other duty, as
assigned, the mean is only 14.2 percent.  Clearly, energy managers
with primary-duty status spend more time attending to energy man-
agement functions, but the majority do not attend to these issues on
a full-time basis (only approximately 6 percent of respondents indi-
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cated that they spent 100 percent of their time on energy manage-
ment).  Other functions that energy managers spent time on include
maintenance and facilities, engineering and design, and environ-
mental functions.  On the one hand, the relatively small amount of
time energy managers spend on energy management tasks is repre-
sentative of the relatively low priority energy management has
among DoD activities.  To the extent that energy management in-
cludes cost-effective activities, this may be a critical problem in DoD
installation management more generally.  On the other hand, while
these data indicate the importance of giving energy management
primary-duty status, it may be that a particularly talented energy
manager need not spend all of his or her time on energy manage-
ment issues to have a successful program.

However, the time available to perform energy management func-
tions stands out as the most important problem for energy man-
agers.  Table 4.1 shows that approximately 75 percent of energy
managers view this as at least a moderately severe problem, with 40
percent indicating it to be a very large problem.  As might be ex-
pected, over 80 percent of those who have energy management as an
other duty indicate that it is at least a moderate problem; almost 50
percent (47.5 percent) indicate it is a large problem.  In fact, even re-
spondents whose primary duty is energy management rate this as a
problem area constraining their ability to effectively manage energy
resources and achieve conservation objectives.  Of those with energy
management as a primary responsibility, only 56 percent feel that it

Table 4.1

Time Availability As a Problem
(No. of Observations)

Primary-Duty
Status

Other-Duty
Status Total

Not a problem 12 (15.0%) 9 (4.0%) 21 (6.9%)
Very small problem 9 (11.3%) 14  (6.3%) 23 (7.6%)
Small problem 14 (17.5%) 14 (6.3%) 28 (9.2%)
Moderate problem 13 (16.3%) 33 (14.8%) 46 (15.2%)
Large problem 16 (20.0%) 47 (21.1%) 63 (20.8%)
Very large problem 16 (20.0%) 106  (47.5%) 122 (40.3%)
Total 80 (100%) 223 (100%) 303 (100%)
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is a moderate problem, with 20 percent indicating that it is a large
problem.  It appears that regardless of the commitment level, the
majority of respondents believe that energy management functions
require more time than is currently allotted.

Time allocation for energy managers has an additional dimension.
Even when actually performing energy management functions, we
must ask whether or not energy managers are spending their time on
the most important tasks.  To examine this issue, each respondent
was asked to name the three tasks on which he or she spends the
most time and the three tasks on which he or she should spend the
most time.  Table 4.2 provides a breakdown of these answers.

The energy management tasks that take up most of the energy man-
agers’ time are tracking and analysis of energy consumption, identi-
fication of energy conservation projects, reporting, and utility bills.
Energy managers believe they should be spending most of their time

Table 4.2

Energy Managers’ Allocation of Effort Among Activities
(Percentage)

Activities
Currently spends the

most time doing

Should spend
the most time

doing

Track/analyze energy consumption 49.8 43.6
Reporting 30.2 6.8
Utility bills 22.3 7.8
Utility forecasting 10.6 4.8
Utility metering 7.3 6.1
Awareness and education 26.6 42.4
Conduct/participate in energy

working groups 16.4 10.3
Contract monitoring or negotiation 7.1 4.5
Identification of projects 35.6 60.6
Design of projects 10.6 20.3
Prepare project proposals 15.0 19.7
Oversight of project execution 10.9 10.3
Technical support for projects 10.9 12.3
Review designs for nonenergy

projects 17.5 13.1
Conduct energy audits 4.8 16.4
Preventive maintenance 15.6 16.1
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on identification of energy conservation projects, tracking and
analysis of energy consumption, and awareness and education.
While tracking consumption and identification of projects rate highly
on both sides of the table, of the highest rated group, only the former
seems to receive the correct allocation of time.

A review of the table suggests that there are two tasks that receive far
more time than they should:  formal/informal reporting (30.2
percent versus 6.8 percent) and review and/or certification of utility
bills (22.3 percent versus 7.8 percent).1  There are also four tasks that
receive far less time than they should; awareness and education (26.6
percent versus 42.4 percent), identification of projects (35.6 percent
versus 60.6 percent), audits (4.8 percent versus 16.4 percent), and
project design (10.6 percent versus 20.3 percent).  Clearly there are
important concerns about the allocation of the energy manager’s
time even when performing energy management functions.  If too
much time is spent on administrative tasks, then actual time spent
on technical tasks will be limited.  Results suggest that this is the case
for some energy management tasks.

STAFF ISSUES

If the energy manager does not have enough time to complete the
necessary energy-related tasks, then there should be additional staff
to assist.  Especially at large installations, the energy management
function has so many dimensions that it is difficult for a single indi-
vidual to accomplish all that needs to be done.  However, most en-
ergy managers work essentially alone, though a few have small staffs
of at least part-time personnel.  Over 51 percent of respondents indi-
cate that the total number of dedicated energy management staff is
one person; 85.2 percent indicate not more than two people (Figure
4.1).  This trend is seen across services and for energy managers both
with primary- and other-duty status.

Note that the 47 (14.5 percent) respondents who indicated that there
are no dedicated energy management staff at their installation are
not counting themselves.  Forty of these respondents consider en-

______________
1We must remember, however, that monitoring and reporting are typical of any gov-
ernment function.
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Figure 4.1—Size of Dedicated Energy Management Staff

ergy as an additional duty, and they spend 1–25 percent of their time
performing energy-related functions.

Respondents see the staffing issue as a major concern for fulfilling
their job requirements.  In fact, energy managers rated staff size sec-
ond only to time available as a problem in implementing a successful
energy conservation program.  Over 90 percent of respondents (90.5
percent) felt that the size of the energy management staff was a
problem to some degree.  Over 70 percent of the respondents (72.9
percent) felt that it was a moderate to large problem.  This trend is
seen across all respondents, regardless of the size of their staff.  In
looking at the two issues together, energy managers appear to be
suggesting a trade-off between staff size and time:  Increased staff
size makes time less of a problem.

For those energy managers with additional staff, the level of knowl-
edge and experience of that staff is also important.  While not rated
overall as a large problem, military energy managers appear to rate
level of staff experience as a more severe problem than do civilian
energy managers.
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FUNDING ISSUES

Energy conservation project funding can potentially be obtained
from a variety of DoD, service, and private sector sources, including
the following:

• Operations and maintenance funds controlled by the installa-
tion.  This is the most common source of funds.

• Military construction funds that are closely controlled by
Congress.  Any project requiring an investment of $300,000 or
more is classified as a military construction project.

• Energy Conservation Investment Program (ECIP) funds are a
special MILCON program.  Total amounts are allocated by
Congress.  EED oversees the allocation of these funds among the
proposals submitted.

• Energy savings funds retained at the installation.  These funds
are generated through prior investment in energy conservation
projects.

• Shared energy savings/ESPC are third-party arrangements in
which a private party makes an investment and the resulting
savings are split according to an agreed upon formula.

Centrally controlled funding for energy efficiency in DoD has fluctu-
ated significantly over time.  Over the period 1977–1986, funding
varied between about $75–$200 million per year (nominal dollars),
with 1978 the low and 1981 the high.  Funding within DoD was close
to zero from 1987–1991 and did not really begin to increase until
1992.2  In 1995, funding again began to be significantly reduced.

The energy managers in our sample each have received on average
$1.2 million (then-year dollars) in funding since FY85.  However, the
distribution is highly skewed.  Twenty-one percent of the respon-
dents (37 out of 180) indicate that they have received no funding; 48
percent received between $3,000–$900,000; about 28 percent indi-
cate receiving greater than $1 million since FY85.  The distribution,
and thus the average, is dominated by four respondents who indicate

______________
2Office of Technology Assessment, Energy Efficiency in Federal Facilities:  Update on
Funding and Potential Savings, Washington, D.C.:  March 1994, p. 11, Fig. 2.
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receiving between $9–$11 million.  The differences between military
and civilian energy managers are significant:  Civilian energy man-
agers received an average of $1.5 million since FY85 and military en-
ergy managers received an average of about $500,000.3  Similarly, re-
spondents who view energy management as a primary duty received
$2.5 million, on average, compared with $700,000 for other-duty en-
ergy managers.4  Thus, civilian energy managers who perceive energy
as their primary duty appear to be more effective in obtaining
funding for conservation projects.

The sources of this funding are highly variable.  Table 4.3 indicates
that of the six possible sources, base operations and ECIP were used
most often, with FEMP very close behind.  The average percentage of
total funding obtained through these sources varies considerably
around the mean values shown in the table.  In general, some fund-
ing is available to the majority of energy managers from one or more
sources.

Because of its self-renewing and discretionary nature, retained sav-
ings as a source of funds deserves further discussion.  As discussed
earlier, the retention of savings policy allows two-thirds of savings
from conservation projects to remain on the base, half for reinvest-
ment in the energy program and half for base morale and welfare at

Table 4.3

Source of Energy Conservation Funding

Funding Source
Number of

Observations
Average Percentage Obtained

Through Source

ECIP 98 42.5
Other MILCON 54 25.0
FEMP (OSD central fund) 91 46.5
Base operations 100 41.1
Retained savings 46 12.6
Other 53 46.1

NOTE:  Average values include respondents who indicated “0.”

______________
3Significant at the 0.003 level.
4Significant at the 0.000 level.  This difference remains significant even after dropping
all respondents who indicate a “0” response.
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the discretion of the base commander.  Properly implemented, re-
tained savings provide appropriate incentives to the energy manager,
base commander, and base tenants.

Table 4.4 shows that only 34 (10 percent) of the energy manager re-
spondents considered themselves to be very familiar with the reten-
tion of savings policy.  However, a cumulative total of 51 percent
considered themselves at least somewhat familiar.  Based on the ver-
batim responses and other marginal notes in the survey returns, a
small portion of these appeared to confuse the formal retention of
savings policy with general DoD energy management policy.  Unfor-
tunately, it is not possible to sort out these respondents accurately.

Of the energy managers at least somewhat familiar with the policy,
28 indicated that they had used, or attempted to use, the policy.  Of
these, 9 were very familiar and 16 somewhat familiar with the reten-
tion of savings policy.  An additional 144 respondents indicated that
they had not used the policy; all but 9 of these indicated that they
were at least somewhat familiar with it.5

Energy managers who were familiar with the retention of savings
policy indicated a range of reasons for not making use of the policy.
Table 4.5 lists the general categories of reasons, but considerable
variation exists within each category.  Further, many energy man-
agers indicated more than one reason; these multiple responses are
included in the general discussion below, but not in Table 4.5.

Table 4.4

Respondent Familiarity with the Retention of Savings Policy

Frequency Percentage Cumulative Percentage

Familiar 34 10.5 10.5
Somewhat familiar 133 40.9 51.4
Not familiar 158 48.6 100.0

______________
5Technically, those 9 should not have answered this question in the survey, but rather
should have jumped ahead to the next section.  See the survey structure.
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Table 4.5

Reasons for Not Using Retention of Savings Policy

Category Frequency Percentage
Cumulative
percentage

Policy guidance unclear 28 21.9 21.9
Other organization not participating 11 8.6 30.5
Mechanisms for implementation 17 13.3 43.6
Savings not retained 17 13.3 57.0
Time/staff constraints 8 6.3 63.3
No interest or need 8 6.3 69.5
Other 21 16.4 85.9
Nonresponsive 18 14.1 100.0
Total 128 100.0

The lack of policy and program guidance, leading essentially to lack
of policy implementation was indicated by approximately 22 percent
of the respondents.  This included comments that the service
comptrollers had not issued guidance, lack of knowledge about the
policy and how it works, or statements that services have not imple-
mented the policy.

The lack of participation from other functions and organizations was
indicated by only about 9 percent of respondents.  The most com-
mon function referred to here was comptroller (which includes ac-
counting, finance, budgeting).

The difficulty and complexity of the mechanisms needed to take ad-
vantage of the policy were also cited by about 13 percent of respon-
dents.  In particular, mechanisms for calculating and validating sav-
ings from conservation activities, and mechanisms for retaining
funds earmarked for energy were cited as critical constraints on pol-
icy use.

An equal number stated a more specific problem relating to the ob-
servation that any savings generated are not retained—neither at the
energy program level, nor even at the installation level.  Utility bud-
gets were often reduced by the amount saved, removing any benefit
of energy conservation to the program or installation.

A relatively small number of respondents indicated that time or staff
constraints, due to the relative complexity of the policy and imple-
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mentation mechanisms, prevented use of the policy.  A similarly
small number of respondents indicated that no savings were gener-
ated from conservation activities, or there was no interest on the part
of base personnel, or no need to use the policy since adequate funds
were available elsewhere.

The energy manager respondents in our sample present a surpris-
ingly balanced view of the degree to which funding-related issues
represent significant problems or constraints on successfully imple-
menting an installation energy conservation program.  Table 4.6 lists
several areas that were identified as potential constraints, and the
distribution of responses across categories of problem severity.  In
most cases, 23–28 percent of respondents indicated that these fund-
ing-related issues were either very small problems or not problems at
all.  Similarly, about 35 percent of respondents indicated that these
factors constitute problems of low or moderate severity.  Around 40
percent of respondents indicated that the factors posed relatively se-
vere constraints on implementation, a significant number.  What is
striking about the distribution is the similarity across factors.  The
exception is the retention-of-savings policy:  Over 50 percent indi-
cated that current implementation (or lack thereof) of this policy
poses a relatively severe constraint on overall energy program im-
plementation.  This result reflects the perception of energy managers
that retention of savings is a critical incentive for energy conserva-
tion, and also a potentially important funding source in a con-
strained budget environment.

INFORMATION ABOUT POTENTIAL AND PROJECTS

To effectively manage energy at an installation and execute energy
conservation projects, an energy manager needs to know the scope
of energy conservation potential at his or her installation and also
know of opportunities available to take advantage of this potential.
Energy audits represent information about the potential for conser-
vation known to the energy manager.  The various types of audits
reflect quality of information.  The range of resources used by the en-
ergy manager to obtain energy-related information is another indica-
tor of the energy manager’s knowledge of opportunities to initiate
energy conservation projects.
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Table 4.6

Severity of Funding-Related Constraints on Implementation

Factor (No. of
observations)

Not a
problem

Very small
problem

Small
problem

Moderate
problem

Large
problem

Very large
problem

Funding from
installation (296) 11.8 11.1 18.6 16.6 18.2 23.7

Funding from
other sources
(296) 16.6 11.5 14.2 20.6 17.6 19.6

Difficulty
obtaining  funds:
energy mgmt
(294) 13.6 12.2 15.3 18.4 18.4 22.1

Difficulty
obtaining  funds:
energy projects
(293) 13.3 11.3 16.4 17.8 18.1 23.2

Retention of
savings
implementation
(228) 18.4 6.1 9.2 15.4 13.6 37.3

The conservation potential of an installation can be identified
through various types of audits, ranging from a walk through by the
energy manager or a comprehensive audit conducted by a third
party.  In our sample, 154 respondents indicated that at least some
conservation potential had been identified, while 155 indicated that
it had not.  A civilian energy manager is somewhat more likely to
have identified his or her installation’s conservation potential, while
military energy managers were somewhat less likely.  The fact that
half the energy managers in our sample had not identified the po-
tential scope of energy conservation at their installations is a signifi-
cant finding.  Identification of potential energy conservation is the
first step in a rationale allocation of scarce energy conservation
funds.

Audits can focus on a specific building or type of building, or can
emphasize technology classes (e.g., efficient lighting) applicable to
most buildings.  Computer modeling is another form of audit in
which energy conservation potential of various project types are es-
timated, based on installation-specific input and general assump-
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tions regarding the value of key parameters.  An audit (or evaluation)
is usually required to justify funding for an energy conservation proj-
ect.

Table 4.7 indicates the type of audits that were conducted at the in-
stallations represented in our sample.6  Low cost/no cost, personal
assessment, and walk-through audits were the most common.  Sub-
stantially fewer energy managers indicated that they used either
centralized project identification (e.g., computer modeling run from
service, major command, or functional headquarters) or software-
based systems (e.g., Facility Energy Decision Screening—FEDS
System).  If used, most mechanisms were perceived as helpful in
identifying conservation potential and project justifications.7

Excluding those 73 respondents who did not use any of the mecha-
nisms listed in Table 4.7 to identify their installations’ energy conser-
vation potential, there were 112 different combinations of mecha-
nisms used by 257 respondents.  While a wide range of combinations
was used, the most common include personal and tenant input (10);

Table 4.7

The Use of Audits for Identifying Energy
Conservation Potential

Mechanism
Total Number

Using Mechanism

Low cost/no cost 156
Building specific 129
Technical specific 74
Walk-through 131
Comprehensive 86
Centralized project identification 47
Software based 29
Personal assessment 140
Tenant input 95

______________
6The audits were conducted by a variety of organizations.  This information has been
provided to the sponsor under separate cover.
7There was very little variation in the helpfulness ratings of the audit types.  Generally,
80 percent or more of the respondents indicated that a particular audit type was
helpful or very helpful if used.
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comprehensive audit only (10); low cost/no cost only (8); low cost/no
cost, walk-through, and building specific (9); and a group of 8
(mostly Army civilian primary-duty energy managers) who used all
but the software mechanism.

On average, energy managers who have formally identified their in-
stallations’ conservation potential did better in attaining that poten-
tial than those whose potential had not been identified:  32.7 percent
versus 23.6 percent attainment.8

Energy managers use a wide range of resources to obtain energy
management–related information (Table 4.8).  Multiple resource use
is common.  DoE documents and journals are most frequently used,
and information on specific energy products is usually obtained from
the manufacturer/supplier.  Service-specific documents are also a
common source of information.  However, there is relatively little use
of state energy offices, which can be potentially valuable resources.
There also seems to be relatively substantial interactions between
energy managers; networking allows other energy managers to be
considered as resources.

Table 4.8

Information Sources Used by Energy Managers

Resources Used to Obtain Information on
Energy Management

Number of Respondents Using
Given Source

DoE reports/handbooks/newsletters 240
OSD reports/handbooks/newsletters 77
Service-specific documents 155
Nongovernment documents 148
State energy office 74
Product manufacturers 173
Professional consultants 95
Other energy managers 140
Journals/books 188
Courses 155
Conferences/teleconferences 92
CCB energy disk 43
Internet/online 19

______________
8Significant at the 0.019 level. This difference remains significant even after dropping
all respondents who indicated a “0” response.
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There is very little use of the construction criteria base (CCB) CD-
ROM energy disk distributed by EED, and even less use of the Inter-
net.  These results may reflect the computer hardware available to
energy managers rather than the potential usefulness of the CCB disk
or the Internet.

Even though multiple sources are used to obtain energy-related in-
formation, there are no dominant patterns or combinations of
sources.  There are 242 different combinations used by at least one
respondent, and 42 of these used by two or more.  The highest num-
ber of respondents for any one resource mix combination is six en-
ergy managers who indicated use of 11 of the 13 information sources
listed in Table 4.8 (all but the CCB disk and the Internet).

AWARENESS AND COOPERATION

DoD energy managers at all levels recognize that a successful pro-
gram requires the cooperation and active participation of many dif-
ferent organizations at an installation.  Depending on the specific
characteristics of the installation, these organizations may include

• civil engineering/public works

• transportation

• accounting and finance/comptroller (budgeting)

• base supply

• base contracting

• public affairs

• fuel management.

Each of these organizations has a role in setting, implementing,
monitoring, and enforcing an installation energy program.  Person-
nel from these functions are required to assist the energy manager by
providing specific expertise as needed:  design engineering, project
proposal documentation, procurement of efficient equipment and
energy services, building and equipment maintenance, etc.

The awareness and support of the installation commanding officer is
thought to be an important factor affecting the implementation of
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energy policy.  Supportive commanders can provide funding, facili-
tate cooperation from other base organizations, resolve conflicts,
and generally increase the effectiveness of an energy manager’s ef-
forts.  Table 4.9 indicates that 75 percent of installation commanding
officers are at least somewhat aware of the installation energy pro-
gram.  Energy managers perceive the remaining 25 percent as equally
split between neither aware nor unaware, or unaware of the program
to some degree.  The awareness of the commanding officer appears
to translate into better support for the energy program in general:
There is a high association between commanders who are somewhat
or very aware of the installation energy program and energy man-
agers rating command support as either a very small problem, or not
a problem at all.

A ranking of the considerations that influence a commanding offi-
cer’s support for the installation energy program are shown in Table
4.10.  According to the energy manager respondents, commanding
officers are mostly concerned with generating dollar savings from
the program, a not unexpected result.  Policy compliance is also
ranked first for a large number of commanding officers.
Environmental and energy savings considerations play a less
important role in influencing command support, demonstrated both
by the higher number of lower rankings and the lower total number
of respondents who indicated any ranking at all.  While most energy
managers perceived their commanding officer as influenced to some
degree by all four categories, some respondents indicated only a
single influential factor, usually dollar savings.  Not surprisingly,

Table 4.9

Respondents’ Reports of Commanding Officer’s Awareness of
Energy Program

Commanding Officer
Awareness of Program No. of observations Percentage

(Cumulative
percentage)

Very aware 91 28.3 (28.3)
Somewhat aware 152 47.2 (75.5)
Neither 39 12.1 (87.6)
Somewhat unaware 19 5.9 (93.5)
Very unaware 21 6.5 (100.0)
Total 322 100.0
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Table 4.10

Respondents’ Reports of Considerations Affecting Commanding
Officer’s Support

Ranking Energy Savings
Policy

Compliance
Dollar

Savings
Environmental

Concerns

1 39 111 169 25
2 28 78 80 46
3 57 52 25 76
4 93 20 7 63
5 4 1 2 3
6 1
Total 222 262 283 213

given its lack of mission priority, energy conservation for its own sake
generates little command support.  However, if the commander is
very interested in obtaining savings, one might expect a relatively
higher awareness of the energy program.  A cross-tabulation of
commander awareness and the factors considered in influencing
support shows no relationship.

The location of the energy management function within the institu-
tional structure of the installation can potentially affect an energy
manager’s ability to obtain cooperation and support from the other
base activities and functions needed to execute an energy conserva-
tion program, as well as influence the behavior of base tenants.
Table 4.11 shows the installation organization in which the energy
management function is currently housed, as well as the organiza-
tion in which the respondents believe the function should be located.

Not unexpectedly, the majority of energy managers are based out of
the engineering or facilities organizations on base.  These functions
are usually part of the public works or civil engineering organiza-
tions.  Significantly fewer respondents are based out of logistics, en-
vironmental, or maintenance organizations.

The striking conclusion from Table 4.11 is that, on average, energy
managers are satisfied with their current organizational location.
This is not necessarily the case at the more detailed level, however.
While 57 percent of respondents indicated no change in preferred
organizational location, 43 percent indicated that they believe a dif-
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Table 4.11

Organizational Location of Energy Management Function

Organizational Location of
Energy Management
Function

No. of Those in Current
Organizations (percentage)

Respondents Choosing
This Location As Best

Logistics 11 (3.4%) 9 (2.8%)
Environmental 16 (5.0%) 17 (5.3%)
Utilities 16 (5.0%) 24 (7.5%)
Engineering 79 (24.7%) 67 (21.0%)
Maintenance 38 (11.9%) 22 (6.9%)
Facilities 105 (32.8%) 107 (33.5%)
Other engineering 38 (11.9%) 23 (7.2%)
Command staff 4 (1.2%) 37 (11.6%)
Other 13 (4.0%) 13 (4.0%)
Total 320 (100.0%) 319(100.0%)

ferent home for the energy management function would facilitate
performance of those duties.  The majority of respondents currently
part of the environmental and logistics organizations believe that
they would be more effective in some other organization, though
there is no pattern to the alternative choice.  A significant number of
respondents from all categories believe that being part of the com-
mand staff would be the most effective organizational location.

Some aspects of awareness and cooperation are considered to be
constraints on effective implementation by a significant number of
respondents.  Table 4.12 lists several factors related to the awareness
and cooperation of installation individuals, activities, and tenants.
Over 50 percent of respondents consider support from the base
commanding officer and their next higher command to be either
very small problems or not a problem at all.  Only about 18 percent of
respondents consider command support a relatively severe con-
straint on implementation.

Approximately 30 percent of the respondents consider the support of
base tenants a severe problem, and an additional 23 percent consider
this a moderate problem.  Since energy conservation cannot be
achieved without some cooperation from base tenants (even with
technical fixes implemented), this factor is worth considering.  Simi-
larly, the energy manager’s lack of ability to provide strong incentives
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Table 4.12

Severity of Cooperation-Related Constraints on Implementation
(in percentage)

Factor (No. of
observations)

Not a
problem

Very small
problem

Small
problem

Moderate
problem

Large
problem

Very large
problem

Support from next
higher command
(297) 34.3 17.5 15.8 12.5 12.5 7.4

Support of base
commander (293) 32.8 19.8 17.1 12.0 10.6 7.9

Support of base
tenants (291) 12.0 15.8 18.9 23.0 13.8 16.5

Cooperation from
other functions
(291) 24.7 18.2 21.0 17.9 6.9 11.3

Lack of incentives
(299) 5.7 8.4 15.7 21.4 19.7 29.1

Military family
housing (252) 43.7 6.0 6.8 11.1 11.5 21.0

Organizational
location of energy
function (298) 35.9 16.4 12.1 10.7 11.4 13.4

for conservation is considered a constraint by about 48 percent of re-
spondents, with another 21 percent indicating this as a moderate
problem.

Despite some anecdotal evidence to the contrary, the energy man-
ager’s ability to affect military family housing does not appear to be a
problem for most energy managers.  However, 21 percent of the re-
spondents did indicate that this is a severe constraint.  For bases with
large housing complexes, energy consumption in military family
housing can be a significant part of total base consumption and en-
ergy costs.

On average, obtaining the cooperation of the other installation ac-
tivities required to properly implement energy projects—contracting,
comptroller, civil engineering, etc.—appears to be only a moderate
constraint on program implementation.
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Corresponding to the results presented earlier, the organizational lo-
cation of the energy management function is not perceived as a
significant problem by the majority of respondents.
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Chapter Five

CONCLUSIONS AND RECOMMENDATIONS

SUMMARY OF RESULTS

Implementation of an energy program within the DoD is a challeng-
ing task in a number of dimensions.  First, the scope of energy con-
sumption is very broad and includes residential, commercial, and
industrial categories and a wide range of energy types.  Second, each
installation is characterized by a unique set of economic, mission,
and physical characteristics, making standardization difficult and
often inappropriate.  Lastly, energy conservation in DoD is not a
primary mission objective and so receives less attention and re-
sources than might be desirable.

DoD has made substantial progress toward achieving facility energy
conservation goals and effective management.  Our results indicate
the following:

• A 12 percent reduction in energy use per square foot had been
attained by 1994.  Thus, while some progress has been made, an
additional 18 percentage point reduction is required by 2005; the
average annual reduction in energy use will have to increase over
previous years to achieve mandated goals.

• Only 50 percent of energy managers indicated that they had
identified the conservation potential at their installations.  Of the
identified energy conservation potential at DoD installations,
energy managers believe that 30 percent had been attained by
1995.
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• Sixty-five percent of energy managers believe that their programs
have been at least somewhat successful in saving energy.  Sixty-
one percent of energy managers believe that their programs have
been at least somewhat successful in achieving energy conserva-
tion goals.  However, energy managers feel that their programs
have been relatively less effective in providing incentives to
change behavior and in gaining the cooperation of other base
functions and activities.  These are two important intermediate
implementation goals in which performance appears to be less
than desired.

• Sixty percent of energy managers believe that they will achieve
the conservation goal of a 30 percent reduction in energy use per
square foot by 2005 (1985 baseline).  Sixty-seven percent of en-
ergy managers believe that they will have identified all projects
with paybacks of less than 10 years.  However, a substantial
number of energy managers anticipate achieving only one or the
other goal, and 22 percent of the respondents do not expect to
achieve either goal.

• Most energy managers in our survey define their functions fairly
broadly and include a number of specific activities in performing
energy management duties.  Over 55 percent include nine or
more activities, such as energy trends analysis, project identifi-
cation and design, awareness and education programs, energy
audits, and preventive maintenance.  Specific responsibilities are
tailored to the characteristics of the installation.

• Similarly, most energy programs include multiple projects
(lighting, HVAC, awareness, metering, etc.).  Lighting, awareness
and education, building metering, and equipment moderniza-
tion and replacement are the project areas most frequently cited
as developed and implemented by energy managers and are the
core of an energy program.  The relatively small difference be-
tween developed and implemented projects indicates some suc-
cess.  Again, the mix of specific projects is tailored to the charac-
teristics of the installation.

Despite some real and perceived success, there remains considerable
scope for improvement.
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To a large extent, the success of DoD’s energy program to date is due
to the high quality of the installation energy management cohort.  As
a group, energy managers are well educated in appropriate back-
grounds, reasonably experienced in both how DoD works and the
energy management function, and they define energy management
in terms broad enough to include both managerial and technical el-
ements.  The fact that a majority would like to become formally cer-
tified energy managers and are planning on remaining in the energy
management position for five or more years suggests a professional-
ism in the current cohort of energy managers that positively influ-
ences energy program implementation success and outcomes.

Energy manager training appears to be just short of adequate.  While
the majority of energy managers have had some relevant training,
relatively few energy managers have had the three core courses we
believe provide the minimum foundation for effective implementa-
tion of an energy program:  policy overview, general techniques of
energy management, and building energy conservation.  While
funding appears to be a constraint in a relatively few cases, the avail-
ability of time to take courses appears to be a more widespread and
serious constraint.

Sixty-eight percent of our energy manager respondents are civilian
employees of DoD.  Civilian personnel tend to remain in their jobs
for longer periods of time and follow a more narrowly defined career
path than do military energy managers.  Thus, the previous work ex-
perience of civilians is more likely to be relevant to energy manage-
ment than that of military personnel.  They are more likely to be
committed to energy management as a profession and thus pursue
energy management–related training.  Our results also indicate that
civilian energy managers are more likely to consider energy as their
primary duty, and they are more effective at obtaining funding for
energy projects.

DoD managers are also generally well educated; 77 percent have
bachelor degrees or higher.  Most energy managers have an educa-
tional background in engineering (42 percent), although a substan-
tial number (19 percent) have management degrees.

The mean time spent as energy manager was just under 4 years, and
the median time was 2.75 years.  However, the distribution is heavily
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skewed, with over 20 percent of energy managers having been in
their current position for only 1 year or less.  Of these, approximately
one-third had no additional experience that is related energy man-
agement.  Thus, while there are many energy managers who have
considerable experience with the DoD and at their current installa-
tions, there remains a not insignificant group who are relatively new
to both DoD and their current positions.

Some programmatic factors appear to pose significant constraints on
the effectiveness of energy program implementation.  Time available
for performing the energy management function stands out as the
most serious problem identified by our energy manager respon-
dents.  Over 75 percent believe that time availability is seriously im-
peding their effectiveness.  Additionally, the time they do spend is
not allocated efficiently among the various tasks of energy manage-
ment.  In particular, too much time is spent on utility bills and re-
porting, while too little time is spend on project identification, proj-
ect design, auditing, and awareness and education.

Respondents see the staffing issue as a major concern for fulfilling
their job requirements.  In fact, energy managers rated staff size sec-
ond only to time available as a problem in implementing a successful
energy conservation program.  Over 70 percent of the respondents
felt that it was a moderate to large problem.

On funding-related issues, the respondents are equally distributed
across the spectrum from no funding problems to funding as a se-
vere constraint.  For most energy managers, funding appears to be
available from one or more sources.  Retained savings is a funding
source that could make a significant difference in that it is theoreti-
cally internal to the energy program; however, this policy has not
been successfully implemented and is thus making little contribution
to the overall funding base.

Command support does not appear to be a severe problem.  Seventy-
five percent of energy managers believe that their commander is at
least somewhat aware of the energy program.  To some extent,
awareness does translate into support, but the relationship is not
necessarily strong.  The largest problem in this category of factors is
the apparent inability of energy managers to affect in a meaningful
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way the energy consumption incentives facing base tenants and ac-
tivities.

Table 5.1 lists five additional factors not addressed elsewhere and the
energy managers’ ranking of the degree to which a factor is a prob-
lem.  Most respondents indicated that clarity of DoD policy, trade-
offs or resource competition with environmental compliance, and
relationships with the local utility do not pose much of a problem.
However, both the lack of preventive maintenance and lack of
building metering are identified as significant factors affecting effec-
tive implementation.

The range of reasons for not achieving energy conservation goals re-
flects the problems and constraints facing energy managers.  The
reasons fall into several categories, although the specific responses
within each category varied somewhat.  Energy managers usually
provided more than one reason.  For the most part, respondents did
not distinguish between the two formal conservation goals (30 per-
cent reduction, implementing projects with payback of less than 10
years); responses tended to apply to both.

There were two dominant response categories.  The first concerned
resources—staff, dollars, and time.  Many energy managers perceive
a resource shortfall in one or more of these areas, resulting in an in-
ability to achieve energy conservation goals.  Shortfalls in time or

Table 5.1

Severity of Other Constraints on Implementation

Factor (No. of
observations)

Not a
Problem

Very Small
Problem

Small
Problem

Moderate
Problem

Large
Problem

Very Large
Problem

Clarity of DoD energy
policy (297) 25.0 18.5 19.9 19.2 11.8 5.7

Environmental
compliance (284) 46.8 20.4 15.9 12.3 2.1 2.5

Lack of preventive
maintenance (295) 15.9 9.5 13.2 20.3 16.3 24.8

Lack of bldg metering
(302) 15.6 11.6 15.6 17.2 15.2 24.8

Relationship with
utility (297) 63.6 17.2 9.8 5.4 3.4 0.7
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staff constrain an energy manager’s ability to identify conservation
projects, especially at large installations.  Funding shortfalls con-
strain the number of identified projects that can be implemented.

Baseline-related issues was the second most common reason for not
achieving conservation goals.  Specific responses here included the
fact that substantial progress was made prior to 1985, thus reducing
the scope for further improvement; inaccurate or nonexistent 1985
baselines; and changes in workload, operating tempo, mission, and
base population.  This set of factors tends to be outside the normal
influence of installation energy managers.

A number of energy managers also feel that the complex nature of
energy consumption constrains their ability to achieve conservation
goals.  This includes the geographic dispersion of facilities, changes
in energy type mix, and the difficulty involved in changing the behav-
ior of consumers.

The strict cost-effectiveness guidelines also constrain a number of
installations in identifying conservation projects.  This is especially
true for installations with relatively low electricity rates (or other en-
ergy costs), making many projects not economically viable in the 10-
year time frame.

The lack of interest and support from base command and tenants
affects some installations.  Energy managers usually tied this back to
the incentive problem raised earlier; consumers are not accountable
for energy costs and savings do not directly benefit them.

IMPLICATIONS AND RECOMMENDATIONS

Energy management philosophy is multidimensional in nature.  En-
ergy managers describe a wide range of energy management
philosophies, often mixing statements of goals and approaches or
styles of management.  In many cases, multiple goals and/or multi-
ple approaches were indicated. Almost all philosophy statements
include the caveat “without adversely affecting mission capability” or
quality of life or productivity.  This suggests an awareness among en-
ergy managers that energy conservation–related activities are not the
primary missions and should not lead to conflicts with or compro-
mise the primary mission.
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Three categories of goals were indicated.  The most common was to
increase energy use efficiency in some manner.  This was expressed
most often through variations on the themes of cost or consumption
reduction for a given activity, technical (equipment) efficiency, or the
effective use of resources.  Waste or pollution prevention were
sometimes mentioned as objectives under an efficiency improve-
ment goal.  The other two goals can be considered subsets of effi-
ciency:  saving dollars and saving energy.  These are more narrowly
focused goals that relate more to outcomes than to the process of
managing energy resources.

There were some interesting distinctions in management ap-
proaches indicated.

• One approach emphasizes integration of energy conservation
into installation activities, including strategic planning.  This ap-
proach recognized both individual and organizational respon-
sibility to conserve energy resources.

• A second approach focused on the use of technology to achieve
efficiency improvements, downplaying energy awareness and
the need for behavioral changes from consumers.

• Alternatively, some approaches focused on behavioral changes,
through awareness and training programs for base personnel
and making energy users accountable for energy use.

• A significant number of energy managers combined both tech-
nology and behavioral emphases, even though these seem to be
polar extremes.

• Some energy managers simply emphasized technical or task-ori-
ented processes, such as complying with regulations or direc-
tives, tracking and reporting use, or controlling HVAC and lights.

Approximately equal numbers of energy managers adopted each of
these approaches:  No dominant approach was indicated.  The en-
ergy management philosophy and approach adopted at an installa-
tion should be appropriate to the needs and characteristics of that
installation.

The range of suggestions to improve the performance of installation
energy programs reflects the range of problems and constraints ex-
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perienced by the energy managers.  Most energy managers made
several specific suggestions, reflecting the fact that no single action
will resolve all identified issues.

Increased use of metering, audits, and EMCS were identified as ways
to improve the effectiveness of energy managers.  The notion here is
that an improved ability to measure energy consumption and iden-
tify areas for improvement would enhance program effectiveness.
Improved measurement and monitoring capability also enhances
feedback to energy users, and facilitates use of retention of savings,
DSM, or ESPC strategies.

Establishing effective incentives for energy consumers was another
common theme.  The types of incentives needed are both positive
(rewards for saving) and negative (penalties for noncompliance).  In
either case, the goal of the incentive program should be to make con-
sumers more aware of, and accountable for, their energy consuming
actions.

Improving energy awareness, education, and training was a frequent
suggestion.  Here, the focus was mostly on educating and training
base personnel (functional organizations and base tenants).

It is interesting that funding-related actions were only the third most
common category of suggestions for improving the energy manage-
ment program.  Respondents in this category mostly indicated that
more funding for projects was needed, although some specified that
funding for more energy management personnel or retention of
savings was required.

Time-related suggestions were the most frequent category of sugges-
tions.  There were really two types of responses in this category,
about equally represented.  First, more time was required to carry
out the functions of energy management effectively.  At the least, en-
ergy management should be a primary duty.  Second, a dedicated,
knowledgeable staff supporting the energy manager is needed to en-
hance the overall effectiveness of installation energy programs and
DoD’s ability to achieve conservation goals.  Energy managers ap-
pear to recognize an explicit trade-off between time available to
perform the energy management function and staff support in per-
forming that function.  Again, this result corresponds to time avail-
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ability and staff size factors identified as problem areas by a large
proportion of energy managers.

Improved organizational support for the energy management func-
tion was the second most common suggestion for increasing the
effectiveness of the energy program.  Specific responses in this cate-
gory included increased command support (the most frequent sug-
gestion), moving the energy management function to the command
staff, and improved cooperation from other base functions
(contracting, comptroller, civil engineering, facilities, and mainte-
nance).  This set of suggestions addresses the critical organizational
challenge facing many energy managers:  The energy management
function is buried deep within the installation hierarchy, the energy
manager has no direct influence over energy users, and energy con-
servation is not a primary mission of DoD.  Increased support, par-
ticularly from base commanders, major command officials, and se-
nior decisionmakers at component headquarters would enhance the
ability of installation energy managers to execute effective conserva-
tion programs.
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Appendix

SURVEY OF ENERGY MANAGERS

The following is a  copy of the questionnaire sent to DoD installation
energy managers.
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