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eligible homes can be roughly approximated at
$1,500 X 14 million = $20 billion. At current
appropriations rates, it would take decades to reach
this total. Furthermore, some of the measures
performed in weatherization, such as caulking and
weatherstripping, have limited (although long) lives
and will need to be repeated.

Shared energy savings (SES) and utility rebate
programs are possible private sector supplements to
the direct financing of Federal energy efficiency
measures. 7 So far, both together have contributed
only a small fraction of the direct Federal capital
investment in energy efficiency of the early 1980s.
Federal agencies are becoming increasingly familiar
with the SES approach, but implementation prob-
lems remain, and there have been few projects
during the past 5 years since authorization by
Congress. For example, even DOE still has not had
a SES project brought to completion, although
several DOE facilities have made attempts. In total,
only four projects had been implemented by the end
of 1990, representing a small fraction of the 6,000
major Federal facilities.

Where available, utility rebate programs can be a
useful supplement to Federal funds.8 The main
obstacle to use of utility rebate programs is the time
and availability of agency facility managers to learn
about and participate in the programs. Not all
utilities have programs, and for those that do, there
is a wide range of programs reflecting the capacity
and energy needs of the utility.

Virtually All Energy Efficiency Measures
Require Personnel

In addition to capital investment, most energy-and
cost-saving projects require a commitment of well-
trained personnel.9 Personnel familiar with energy
efficiency opportunities are needed at all levels,
from the operations and maintenance staff at a
facility to the decisionmaking management of the

agency. As is the case with funding, personnel are
often in short supply.

Some opportunities such as performing regular,
high-quality maintenance of heating, ventilation,
and air-conditioning (HVAC) equipment cost little
more than a careful attention to detail. However,
attention to detail is not the default, but rather
requires vigilance and follow-through in design of a
program and in implementation. As noted in one
National Research Council report, “[i]n some Fed-
eral facilities, as in some private buildings, systems
receive almost no maintenance until something
serious goes wrong. In Federal agencies, inadequate
maintenance can be traced primarily to tight budgets
and unrealistic personnel ceilings." 10

A related issue is that increasingly over the past
decade, maintenance functions in Federal facilities
have been delegated to private contractors. In itself,
that poses no inherent problem. According to the
National Research Council, “most agencies have
found that maintenance contractors generally give
equal or better service than the government organi-
zations they replace."11 While that shift reduces the
number of Federal operating and maintenance per-
sonnel needed, it does not eliminate them. For
example, ensuring that private contractors perform
high-quality, energy efficient operations and main-
tenance work on HVAC requires: 1) Federal HVAC
experts at facilities to design (e.g., write energy
efficient contract clauses), manage, and audit the
perforrnanceofwork;1213 and 2) sufficient operating
budgets to cover the costs of high-quality work.

Similarly, taking advantage of utility rebate
programs for energy efficiency measures also re-
quires sufficient facility personnel to identify proj-
ects, negotiate the rebates, follow through on imple-
mentation, and monitor results. This is true even for
those utility programs which provide engineering
and implementation support, although those require
less Federal staffing.

7See  ch.  2 for a discussion of the shared energy savings and utility rebate programs.

gFor  a discussion of utiIity  rebate programs, s=  ch.  2.

%uilding  Research Board, National Research Council, Policies and Criteria for Heating, Ventilating, and Air-Conditioning Systems in Federal
Buildings (WastigtoU  DC: National Academy Press, 1990), pp. 31,33-35.

Wbid.,  p. 31

llIbid.
12Ro@d Stia  “~pectig  Maintenance Contractors, “ in Federal Construction Council, Technical Report No. 95: Maintenance of Mechanical

Systems in Buildings (VWshingtoq  DC: NationaI  Academy Press, 1990), pp. 29-31.

lsBuil&ng  Rese~h  Board, National Research Council, op. cit., footnote 9, pp. 32-33.
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Despite constraints, many energy efficiency measures
have been implemented in Federal facilities over the

past 15 years. At the National Records Center at GSA’s
Suitland Complex, reflective window film both reduced

cooling loads and improved occupant comfort.

Many Federal Facilities Have No Energy Coor-
dinator. Among the most important personnel for
identifying, implementing, and following through
on energy efficiency measures are energy coordina-
tors at individual facilities or in regional offices. As
noted in chapter 3, the economic and technical
performance of most measures is site-specific.
Minimizing the risk while benefiting from available
commercial technologies requires a well-trained,
competent energy staff to determine which measures
are most likely to succeed. This staff expertise is
essential given that some poorly performin g prod-
ucts are always bound to be available along with the
good.

A comprehensive, systematic approach to mini-
mizing energy use and spending requires personnel
dedicated to identifying, evaluating, and overseeing
the implementation of efficiency projects at each
major facility and monitoring performance. Energy
management is an area of expertise involving a
considerable degree of specialization in such fields
as mechanical and electrical engineering and eco-
nomic and budgetary analysis. Several colleges and
professional associations have developed training
and certification programs for energy management
professionals (see ch. 2) which address these inter-
disciplinary issues.

Many Federal facilities have no explicit, trained
energy coordinator. This is another reflection of the
low priority placed on energy. Energy efficiency
projects, to the extent they are developed, are often
pursued in the spare time of facility staff. Typically,
this staff is charged with other critical missions, such
as maintaining and operating existing equipment.
Often, they have many additional projects which
they could pursue depending on priorities, ranging
from addressing environmental and safety hazards
such as transformers laden with PCBs and asbestos
floor tiles to planning for new facilities.

Further reflecting the low priority placed on
energy efficiency in recent years, the support for
energy coordinators has declined. For example, in a
1989 reorganization, the USPS eliminated its divi-
sion and regional energy coordinators, rolling those
functions into other positions. The energy coordina-
tor positions had been established in 1974, authoriz-
ing one energy coordinator for each USPS division

14  Another example of a

and two for each region.
shortage of Federal energy coordinators is at the
Army’s Fort Belvoir. That 3,000-building facility
has an authorized energy coordinator position, but
has had difficulty attracting and retaining candi-
dates. At one point, the position was advertised as
available for 18 months before being filled, and one
coordinator remained on the job for only 1 year.15 In
part, that may be a result of the relatively low civil
service rating offered for this highly technical
engineering position. Private-sector energy manag-
ers are typically highly compensated engineers,
earning over $55,000 annually on average including
salary and bonuses according to the Association of
Energy Engineers’ 1990 salary survey.16 That ex-
ceeds the Federal Government’s GS-12 general pay
schedule which is common for energy coordinators.
In 1990, GS-12 pay ranged from under $36,000 to
under $46,571.

INFORMATION CONSTRAINTS

Prospects for Federal Energy Efficiency Have
Not Been Systematically Assessed

Information about potential and costs is basic for
determining the extent to which additional energy
efficiency efforts are worthwhile and for program

14wiIIim  Eschma~  U.S. Postal  Service, personal communication Sept. 12,  1990 and J~.  30,  1991.
15pa~ck Mc~u@,  perso~  comm~catioq  U.S.  AmIy,  FOfi  Belvoir,  Wt.  24,  19W.

lbAssoc~tion of Energy Engineers, “AEE Releases Results of 1990 Salary Survey,” Atlanta, GA, 1990.
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planning. However, the Federal Energy Manage-
ment Program has developed estimates of neither
the potential energy- and cost-savings nor the
capital and other resources required to attain
those savings in federally owned facilities. Simi-
larly, none of the individual energy-using Federal
agencies contacted by OTA have produced such
estimates for their own facilities. The absence of
basic, governmentwide information of this type is a
serious shortcoming in current Federal energy man-
agement efforts.

Although building audits mandated under the
Energy Conservation Policy Act were conducted at
most major facilities in the past decade, the results
apparently were neither compiled nor analyzed,
much less kept current. The same is true of the
facility energy surveys mandated under the Federal
Energy Management Improvement Act of 1988.

In contrast to the lack of information for federally
owned facilities, HUD has produced estimates of the
potential energy- and cost-savings as well as the
investment required in HUD-assisted housing.17 HUD’s
study provides a basis for internal HUD planning as
well as for congressional budget requests.

The information collection and analyses required
in developing approximate estimates should not
pose too difficult a problem. However, analytically
accurate estimates are a moving target; as new
energy efficient technologies are developed, facili-
ties are altered and their missions change, and prices
of energy go through often surprising gyrations. For
example, during the course of OTA’s study (July
1990 to April 1991), oil prices shot from $22 per
barrel to over $40 then fell below to $20. Any
estimates of the economic characteristics of an
oil-saving efficiency measure is highly dependent
on such price changes. Other energy prices have had
less drastic price changes over the past decade,
although forecasts have often been inaccurate (see
figure 6-3). Notably, electricity, the primary source
used in commercial buildings, has had relatively
minor cost variations.

The prospect of military base closures creates
some uncertainty about the opportunities for long-

Figure 6-3-Historical Energy Price Trends
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term energy conservation investments in facilities
18 For example, an SES projectwhich may close.

planned for Norton Air Force Base was canceled
following proposed closure of the base.19 In such
cases, total prospects for efficiency gains must
reflect both rapid payback opportunities and the
likelihood of continued facility operation.

Detailed energy audits of each of the Federal
Government’s 500,000 buildings and of all opera-
tions are not needed for program planning (although
audits of major facilities will be needed for compre-
hensive implementation). While the variety of facili-
ties is great, a survey of a sample of them should
serve adequately for program planning and support.

Many Measures Have Uncertain Technical
and Economic Performance

Does this technology really work? Would the
facility be better off waiting for next year’s model,
which may have fewer bugs, cost less, and perform
better? Since many energy efficiency measures are
relatively new and not industry standard practice,
these are eminently reasonable questions. Using any
new technology entails some risk. No facility

ITAbt Associates, Inc., ‘‘Study of the Modernization Needs of the Public and Indian Housing Stock National, Regional and Field 0ff3ce  Estimates:
Backlog of Modernization Needs,” U.S. Department of Housing and Urban Development, HUD-1130-PD~ March 1988.

Igmllmd  Carr,  U.S. Dep@ment  of Defense, personal communicatio~  December 1990. Military base closures are  conducted Waler tie ~fe~
Authorization Amendments and Base Closure and Realignment Act, Public Law 100-526, Title II, Oct. 24, 1988.

lm.s. Department of Energy, “Annual Report to Congress on Federal Government Energy Management and Consewation  Programs Fiscal Year
1989,” Oct. 3, 1990, p. 28.
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engineer wants complaints of inadequate lighting, or
of buildings too hot in summer and too cold in
winter. Nor do facility staff want to spend money
and time unnecessarily on unproductive measures.

There is no lack of technologies which fail to
perform as promised. It is likely that there will
always be some. Some measures merely provide less
energy and cost savings than anticipated, perhaps
not justifying the capital and manpower costs for
installation. For example, at least two of the Federal
facilities in OTA’s case studies had energy manage-
ment and control systems (EMCS) which were
largely disabled and clearly not performing as
originally expected. The cost savings anticipated
when these systems were installed were not being
realized. On the other hand, the EMCS at one
facility, the Richmond Redevelopment and Housing
Authority, is performing better than planned in
saving energy, in part due to dedicated and innova-
tive staff effort. In addition, through innovative use
of the monitoring capabilities, that system is also
providing unexpected benefits such reduced mainte-
nance and repair workloads.

Even when technologies do perform as antici-
pated, it is often difficult to be sure of that due to
the lack of individual metering. For example, a
savings of 3 percent in a facility’s overall electric
bills can be difficult to distinguish from normal
month-to-month fluctuations in energy use, leading
to doubts about performance. This can be a particu-
larly serious problem given the lack of detailed
metering at most facilities. Engineering estimates of
savings potential can be used in lieu of detailed,
metered data on energy use. However, calibrating
engineering models to actual performance is gener-
ally very difficult.

Potentially worse than either poor or uncertain
economic performance is actual product failure.
Some products have failed to perform their basic
function, not only wasting installation costs but
creating indirect costs as well. For example some of
the early electronic ballasts had a high failure rate,
burning out soon after installation. The result, for
those facility engineers who took the leap into the
technology, was a burden on maintenance crews and
lighting problems which could interfere with office
work. While the current generation of electronic
ballasts has proven itself in commercial application,
some facility managers have a lingering skepticism
and resistance to using them.

Apart from questions of risk in using new prod-
ucts, the question remains of whether future models
will perform better and cost less, and if so should
equipment replacement be delayed. For example,
should a public housing authority undertake a
program of early retirement for its oldest and least
efficient refrigerators? The best mass-produced mod-
els now available use only about half the electricity
of older models and may appear cost-effective as
early replacements. However, refrigerator efficien-
cies are expected to increase substantially over the
next few years. Under DOE’s proposed appliance
efficiency standards for 1993, refrigerators will be at
least 25 percent more efficient than today’s best
mass-produced units. If performance really does
improve that rapidly (or if costs decline as well), it
may be best to continue using an old inefficient
refrigerator for another few years before replacing it
with an even better model. Choosing the option with
the least life-cycle cost requires careful analysis and
forecasting of current and future energy prices, and
equipment price and performance.

Despite the wealth of diverse experiences with
energy management techniques in Federal facilities,
there appear to be relatively few formal demonstra-
tion programs to help sort out those programs which
work from the rest. Different agencies and individ-
ual facilities have tried a wide variety of energy
efficient measures, providing a potential wealth of
information. These experiences could help reduce
risk and improve the likelihood of success for further
Federal efforts. For example, what were the critical
features that allowed the USPS’s San Diego Divi-
sion to successfully complete one of the few SES
contracts in the Federal Government, rather than
spending months on an unproductive effort? (See ch.
5.) Taking full advantage of the experiences pro-
vided by these efforts requires greater information
sharing and could also benefit from additional
analysis of existing Federal efforts. For example, the
quarterly FEMP Update is a useful interagency
information-sharing forum which could be ex-
panded and made more frequent.

Federal Energy-Use Decisions Are Made
by Many Thousands of Individuals With
Diverse Perspectives and Responsibilities

Efforts to reduce Federal energy use and
spending have to address a wide and diverse
group of Federal employees and households re-
ceiving Federal energy assistance, a challenging
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task. An energy- and cost-saving effort requires
coordinating diverse information about engineering,
economics, and funding among a wide range of
personnel.

Nearly every Federal employee has some input
into energy-use decisions. Similarly, the millions of
people residing in assisted households have consider-
able influence over energy use. These individuals
decide when to turn on and off lights and office
equipment, whether to open windows, and how to
set the thermostat. For the vast majority of individu-
als, their energy-use decisions are small and individ-
ually insignificant, mattering only in the aggregate.
These employees and households use energy in
performing their jobs or in daily residential life. New
technologies such as lights controlled by motion
detectors in conference rooms and restrooms can
further reduce the importance of most individuals’
efforts. Often, these Federal employees have little
information about the aggregate impact of their
individual actions. One example of a dedicated
effort to raise energy awareness among all Federal
energy users is that of the U.S. Army in Europe.
There, innovative information campaigns are cou-
pled with awards and other activities to inform
energy users in military housing as well as in offices
(see box 6-A).

A far smaller but still large number of Federal
employees have jobs more closely related to energy
use. There are three main groups:

● facilities engineers and their staffs;

. central and regional office energy offices; and

. field, regional, and central office management.

Typically, facility engineering personnel are re-
sponsible for operation and maintenance of one or
more buildings. Facility engineering personnel in-
clude operation and maintenance staffs, which may
include contractors as well as government employ-
ees. Efficient operation and maintenance of the main
energy uses of lighting and HVAC depended largely
on the performance of these personnel. Often, the
facility engineering staff is also responsible for
devising and implementing some energy efficiency
measures, particularly no, low, and moderate cost
projects.

All major Federal agencies have an energy office
of some type located in the central office or
headquarters. Regional offices also may have an

energy office. Some individual facilities also have
energy coordinators with the explicit function of
implementing energy efficiency measures, although
that appears not to be the norm. These energy offices
have explicit responsibility for disseminating infor-
mation about energy- and cost-saving opportunities
and encouraging implementation of projects. Cen-
tral and regional office staffs may also have respon-
sibility for approving and prioritizing projects re-
quested by field offices.

Once an energy- and cost-saving project has been
identified, decisions about whether or when to fund
it may involve many individuals in the agency’s
management. Often there is a complicated chain of
command between the facility engineers and the
agency management including facility directors,
budgeting and finance departments, policy offices,
up through political appointees who determine
funding and support for energy projects. This
management function requires balancing and trading
off between a host of often conflicting demands for
scarce resources facing the agency.

Figure 6-4 depicts the decisionmaking steps for
implementing energy projects at the Department of
Veterans Affairs. Note that line-item congressional
approval is necessary for high cost projects (i.e.,
over $3 million).

Two main challenges are raised by the large
number and diversity of parties involved in energy-
use decisions. First, for many energy efficiency
projects, the activities of the diverse parties need to
be carefully coordinated to ensure that project
conception, design, budgeting, and implementation
all take place. Second, education and training about
the opportunities and performance of energy effi-
ciency measures must be diverse, reflecting the
diverse information needs and perspectives. For
example, boiler operators and mechanics need to be
aware of the importance of maintenance programs,
as well as the specific mechanical steps required for
their boilers. Facility managers and agency manage-
ment, on the other hand, need not know how boilers
and other equipment work. However, to make
appropriate manpower and budgeting decisions,
they need to be aware of the importance of energy-
related maintenance programs in minimizing operat-
ing costs of a facility.
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Box 6-A—Energy Program of the U.S. Army in Eurapel

The U.S. Army in Europe (USAREUR)  has had an
energy program since  1975+ With over 25 pereent  of
the Army’s personnel stationed across Europe, the
energy bill is significant. Thirty-one percent of USA-
REUR’S  energy consumption is in mobility operations
and  the  remaining 69 percent in fixed facilities.
Through an aggressive energy program USAREUR
has reduced its facility energy consumption 46 percent
on a Btu/square  feet basis since 1975. In dollar  terms,
this amounts to cumulative cost avoidance of $934
million since 1980.

The energy program is comprehensive, establishing
an energy chain of command. Goals are set for energy
components, such as lighting and heating and cooling;
awards are presented; monthly energy letters are
widely distributed, and a biannual publication of
“Good Ideas,” containing all efforts implemented
around the communities, is also distributed.

The energy  awards program recognizes both small
and large communities for saving energy in a variety
of categories, The strenuous review of the nominees
includes scoring ort  elements like efficiency measures,
shmt-term  measures, long-term plans, numeric per-
formance, mobility fuel savings, special considera-
tions, and a day-long site visit of the finalists. The
value of the awards program is multifold It shows
interest and cornrwkxnent  of  USAREUR,  creates inter-
est and publicity for the energy program, recognizes
deserving cmnmnities, and reduces enwgy  use. Prior
to  fiscal  year 1991, the recognition included a mone-
tary award, $5Q0,000  for fiist place  and a total of $1.2
million in cash awards to  be  used on a welfare, morale,
and recreation item for  the communities’ benefits.

The  ‘Good Ideas” energy  guide contains measures
that wme  impkxrmted  at  ail  levels  of the community.
Schoolchildren participated in an adopt-a-lightswitch
program, one  community sponsored an energy rapper
contest to involve young soldiers, numerous commu-
nities implemented retrofits on their lighting system,
and at Heidelhrg  the batailion  has 1 hour of martda-
tory energy  training rnorlthly.  In ti there were over
400 ideas implerneritedby  the engineering department,
the community, aad  the command,

The energy program in USAREUR  is a model to be
replicated throughout the armed services. During
congxessiona.1  hearings in the swmner  of 1990,  Jeffrey
Jones, Director for Energy  Policy, stated:

k 1989, the  ~~tl~  Secretary  of ~fmse requested
that the Defense components take a closer look at such
incentives and suggested that the  concept be applied
Department-wide. Unfwtunately  this coincided  with
a reduction in operations and maintenance funds
which would be  used to provide such incentives. We
are currently reviewing the Department’s overall
conservation program and the methods for instituting
tangible incentive programs.2

***

USAREUR ENERGY PROGRAM

Raising awareness of energy use is one facet of the
comprehensive ermrgy conservation program for the

U.S. Army-tEIxope.

@fo~ion  IMS@  On COL  Rdwrt  Fear, U.S. Army, letter to 0E4 and attachments, ~. 5, 19W+
Z3e~W  A. $onW,  D~tor  for Em  poli~y, Offke  of Secretary of Defense, testimony at jotit h- on Fed~  ~WN  use  ~ ‘~~

Facilities, before  the  House Mmmrnittoe  on Energy  and Power of  the Committee on Energy and Commerce and the House Subcommittee cm
Envircmmen4  Energy  and Natural  Resources of the  Committee on Government Operations, July 11, 1990,  p. 5.
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LACK OF INCENTIVES

There Have Been Few Rewards for
Efficiency and Penalties for Waste

Incentives can either reward desired behavior or
penalize undesired behavior. Neither carrots nor
sticks have been widely and systematically used in
the Federal Government to promote energy effi-
ciency. There are notable exceptions, but generally,
facility managers have neither rewarded nor penal-
ized staffs for their energy efficiency performance;
regional and headquarters offices neither rewarded
nor penalized facilities; and Congress neither re-
warded nor penalized agencies.

What happens if an individual facility does not
pursue efficient measures for energy and cost
savings? Usually, not much. Energy budgets are
generally based on previous years’ expenditures.
That is necessary since, with existing information, it
is difficult for budget analysts in an agency’s
headquarters to know whether energy use and
spending is wasteful (see ‘‘Prospects for Federal
Energy Efficiency Have Not Been Systematically
Assessed,” above). Even if energy bills increase
dramatically, central offices often have little choice
but to allow the additional funds given their lack of
detailed information. Dramatic but apparently rea-
sonable increases in spending do occur. For exam-
ple, the Washington, DC, VA Hospital had a more
than fivefold increase in spending on purchased
steam in the late 1980s. This increase resulted from
a new pricing and accounting method used by the
neighboring hospital, seller of the steam.20 While
entirely unanticipated, the VA had no real choice but
to provide additional needed funds to the facility.
Determining g whether the new higher prices justify
substantial improvements in the efficiency of the
VA Hospital’s steam use is largely beyond the
resources of the central office staff. Again, the lack
of detailed central office attention reflects the
understandably low priority of energy efficiency. A
penalty, particularly one which is misapplied, is
likely to restrict a facility’s ability to perform its
basic mission, an intolerable outcome.

Many agencies’ headquarters or regional energy
offices set targets for energy use at facilities to
promote the long-term, energy-reduction goal re-
quired by the Federal Energy Management Improve-
ment Act (see ch. 2). But again, since there is no
systematic auditing of facilities’ spending on energy
nor the opportunities for savings, these goals are
somewhat arbitrary and not backed up by penalties.
Similarly, when the 20-percent reduction goal from
Executive Order 12003 lapsed unmet in 1985, there
were no apparent penalties.

What are the penalties if an agency overall does
not pursue efficient measures? The answer is much
the same as for the individual facility. Congressional
committees have neither the information nor the
time to determine in detail the specific wasteful uses
of energy by Federal agencies, and are not likely to
tolerate restricting a agency’s ability to perform its
basic mission.

What are the rewards for agencies and personnel
that aggressively attain energy- and cost-savings?
The National Defense Authorization Act for fiscal
year 1991 allowing military base commanders to
retain two-thirds of the savings generated from
shared energy savings programs are a notable
example of an explicit, direct incentive (see ch. 2).
The U.S. Army in Europe has had a several-year
effort to create energy conservation incentives for
the military families housed there (see box 6-A).
Another example is the monetary incentive program
developed by the National Capital Region of the
General Services Administration for its facility
personnel (see box 6-B). 21

More typical, however, has been a lack of direct
incentives. Utility accounts are separate items in
facility budgets: any savings in utility spending is
realized by the regional or central office rather than
the facility manager. Similarly, field personnel (e.g.,
boiler operators and maintenance crews) do not
typically receive awards based on energy savings.
There may be some indirect incentive at all levels
expressed through performance reviews and promo-
tion opportunities. For example, minimizing energy
costs is one way a facility manager can meet overall
budget goals, which may be part of the incentive

~Mmk  Butcher, Assistant Chief of Engineering, Washington VA Hospital, persod  COmmUniCatiOIL  Sept.  19,  19~.
ZI~e  GSA  aw~d pro~m  is one  Pti  of an  ktemive  carnpaig  which includes access to fimding  for efficiency measures and _  and edu=tion

about new energy efficient products.
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Box  6-B--General Services Adnzinistr@”on  Memorandum Sent to All District and
Buildings Mtmagers  in the  National Capital Region

Fiscal  Year 89 Energy  Efllciency  Awards

Continued efforts to  save ener~ in Federal buildings is a top priority for the Buildings Management  Division
(BMD)  in fiscal year 1989 and through 1995 in order to meet the 10-percent energy reduction goal, as mandated
by the Federal Energy  Management Improvement Act of 1988.

As in fiscal year 1988,  BMD will recognize accomplishments of increased energy  conservation for fiscal year
1989 through the Energy Eft%ciency  Award Program to the field offices which demonstrate the greatest progress
in conserving energy. Similar to last year, a field office must conserve at least 2 percent in energy consumption,
over the previous year, to be  considered for the award.

For the fiscal year 1989 awards, cost savings of at least $1 million, by the Region, will warrant a 5 percent
distribution to the  winning field  offices. Therefore, the maximum cash disbursement for  the region  would be
$50,000. A minimum savings of $200,000 is required in order for the Region to provide Energy Efficiency Awards,
with a cash disbursement of $10,000 to the winning field offices.

Hopefully, this  will chaIlenge  each and every manager to achieve as much energy savings as possible and
partake in  tlw  $50,000 maximum disbursement for this fiscal year.

SOURCE: Jack E. Babeoc~  Director, Buildings Management Divisiom Gene@ Services AWs@ati~n  N@io~ ~P~~  Re@onl
memorandum to  Dislrict and Building Managers on Fiscal Year 89 Energy Efficiency Awards, Mar, 30, 1989.

package. These incentives, while potentially valua-
ble, are indirect and diluted.

Procurement Policies Are Challenging22

Federal procurement policies are often cumber-
some and confusing when applied to energy effi-
ciency measures.

23 Difficulties of identifying novel
energy-efficient products and services are a built-in
disincentive to change. The Federal Government
procures a great variety of energy-related goods and
services, and procurement policies are correspond-
ingly diverse. For example, procurement policy
determines   how gas and electric utility service is
obtained, whether and how facilities contract out
their HVAC system operating and maintenance
services, which commonly used items such as lamps
and refrigerators are available through the Federal
Supply System, and what economic analysis meth-
ods are used to trade off long-term savings against
initial costs for a new refrigeration unit.

Two main challenges are raised by procurement
policy. First, for some commonly used items
available through Federal Supply System, there
is little information comparing their life-cycle
energy and economic characteristics. For exam-
ple, the GSA-authorized contract schedules for

emergency exit signs do not give a clear, unbiased
assessment of the performance and savings to be
expected when using light-emitting diode signs
instead of standard incandescent signs, both of
which are available.24 Similarly, facility engineers
are given little information about the performance of
lamps, which are supplied by DOD’s Defense
Logistics Agency. In contrast, GSA’s Household
Appliances Schedule, which includes products such
as refrigerators, water heaters, and room air condi-
tioners, lists only the lowest life-cycle cost items.

Often, the only information on product perform-
ance is that provided by the vendors. A purchaser
must be previously aware of the opportunities for
energy savings, and be willing to dedicate time and
effort to learning about the alternative products. In
absence of awareness, time, and effort, purchasers
may be expected to continue to use standard
replacement products. This challenge is particu-
larly important since the supply system includes
many inefficient products.

Second, Federal procurement methods are
complex, potentially resulting in a cumbersome
or confusing process which can impede use of
novel goods and service contracts. Federal pro-
curement is naturally complex, reflecting the diverse

Zzsee  Ch.  2 for an overview of procurement.

zsAt least,  t~t  is how it is described by many of the Federal workers with whom OTA  s~f met.

resee ~ox  3.A ti  Ch.  3 on eXit  Signs.
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goals of the process. While the foremost goals are Complex procurement policies may even have
“economy, efficiency and effectiveness,’ also in- hindered Federal facilities from participating in
eluded are socioeconomic development (e.g., for utility rebate and incentive programs which encour-
small, disadvantaged businesses),25 and efforts to age use of high efficiency equipment and methods
promote competition and to protect against fraud (see ch. 2). While Federal acquisition regulations
and abuse. Together with the diversity of products appear to include no specific Prohibitions against
and services noted above, the result is a complex
system. The small number of Federal SES contracts
to date is one example of contracting difficulties
raised by procurement policies. As noted in chapter
2, SES has been slow to develop in part due to the
challenge of developing an acceptable contract and
due to the lack of service companies willing to
respond to complex Federal proposals.

participation in such utility programs, there are no
specific allowances either to accept what might be
construed as a gift. To clarify that Federal partici-
pation in
national
included
DOD.27

utility programs is
interest, in 1990
language to that

indeed legal and in the
Congress specifically
effect for GSA26 and

~See  48  CFR  19 (Oct. 1, 1983).
zGTreas~,  Posti SeNice  and  General Appropriations Act, 1991, I%blic  hw  101-509, Sec. 15.

27Natio~  Defense Authorization Act for FY 1991 (NDAA),  F%blic  hW  101-510, Sec. 2851.
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Chapter 7

Policy Issues and Options for
Improving Federal Energy Efficiency

Despite the wide array of programs which have
been developed over the past 15 years, the Federal
Government still has many opportunities to improve
energy efficiency in its facilities and operations
using commercially available, cost-effective meas-
ures. Just as there is no single constraint explaining
the failure to harness many opportunities, there is no
single, simple policy that will ensure the greatest use
of energy efficiency measures in the Federal Gov-
ernment. Fortunately, none of the constraints are
fundamental obstacles; rather, all can be addressed
by a variety of new and existing initiatives. In fact,
many new initiatives may involve simply making
widespread use of the best practices already found in
some Federal facilities and operations today. Still,
taking full advantage of existing opportunities will
require a higher priority for energy efficiency as
reflected in adequate investment funding and staff-
ing.

This chapter frost summarizes the variety of
benefits that improved Federal energy efficiency
could bring to the government and to the Nation as
a whole. The second part describes a range of policy
options which Congress could consider for enhanc-
ing current efforts if it views the benefits of
improving Federal energy efficiency as worth pursu-
ing more completely.

CONGRESSIONAL INTERESTS IN
FEDERAL ENERGY EFFICIENCY

There are good reasons for Congress’ continuing
interest in Federal energy efficiency. The potential
benefits of improved efficiency include:

1.

2.

3.

demonstrating energy efficient measures useful
throughout the economy, not just in the Federal
Government;
supporting markets for suppliers of efficient
products and services;
learning firsthand which approaches work as a
basis for national policy (e.g., while the Federal
Government is not entirely analogous to the
private sector, many of the constraints on

Federal energy efficiency and their solutions
may pertain to the private sector);

4. reducing Federal spending without reducing
services; and

5. reducing energy-related environmental and se-
curity problems.

While the benefits of improved Federal energy
efficiency can be great, there are costs as well. The
effort involved can be considerable, in particular
requiring initial capital investment and staffing and
the attention of Congress and senior executive
branch personnel.

Demonstrating Efficient Measures Useful
in the Private Sector

Federal demonstration can bean effective tool for
promoting energy efficiency in the private sector.
The Federal Government has broad experience using
electricity, natural gas, petroleum products, and
other energy sources in housing, office buildings,
hospitals, transport, and other facilities and opera-
tions. From lighting to heating, ventilation and
air-conditioning (HVAC) equipment to automo-
biles, the Federal Government has an opportunity to
set a good example for energy efficiency while
demonstrating the use of a wide range of measures.
By demonstrating the cost and performance of
energy efficient technologies and operating strate-
gies in its own facilities and operations, the Federal
Government could help reduce the risk and uncer-
tainty that private-sector managers perceive when
considering these measures for their own facilities.
This demonstration should encourage greater private-
sector adoption, as noted by several respondents to
one survey on Department of Energy (DOE) conserva-
tion research and development (R&D) programs. 1

Supporting Markets for Suppliers of Efficient
Products and Services

A second way that Federal use of efficient goods
and services can spill over into the private sector is
by accelerating development of more efficient prod-

l~e  Mliance to Save Energy, ‘‘The Department of Energy’s Conservation R&D Programs: Results of a Survey of Industry Leaders,” Washington
DC, March 1989, pp. 5,7, 9-11.

–l05–
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ucts by manufacturers. By virtue of being such a
large consumer of energy-using goods and services,
the Federal Government helps define the market
which manufacturers aim to serve. For example,
about 1 percent of new domestic automobiles and
light trucks are purchased by the Federal Govern-
ment. Similarly, around 10 percent of residential
appliances are used in federally assisted or owned
households (although nearly all are purchased pri-
vately, not by the government). By supporting the
use of the most cost-effective energy efficient
products, Federal purchasing power can promote
earlier introduction of high efficiency technologies.
Some utilities are working on a similar approach
(sometimes called the “golden carrot”), which
would be aided by Federal procurement. For exam-
ple, Pacific Gas & Electric Co. and other utilities
will offer $300 rebates for refrigerators which
exceed the National Appliance Energy Conservation
Act standards for 1993 by at least 25 percent. The
aim is to ‘‘accelerate introduction of such refrigera-
tors by several years. ”2

Providing a Firsthand Basis for
National Energy Policy

There is a clear government interest in promoting
energy efficiency throughout the economy reflected
in a wide range of both legislation and executive
agency activities (e.g., DOE’s Office of Conserva-
tion and Renewable Energy). Federal experiences
with in-house energy management can provide
useful policy insights into energy efficiency policies
for the private sector since many of the constraints
on Federal energy efficiency also apply in the private
sector. For example, many private-sector institu-
tions have funding and staffing constraints which
effect their energy efficiency prospects. Similarly, a
lack of information on the technical and economic
performance of energy efficiency measures exists in
the private sector as well as in the Federal Govern-
ment. While the Federal Government is not com-
pletely analogous to the private sector, Federal
experiences may be useful in developing broader
national energy efficiency policies.

Reducing Federal Spending

There is a clear Federal interest in ensuring that
government services are performed efficiently to
minimize spending. Many energy efficiency meas-
ures are available which, if employed, would reduce
the cost of government. There are no comprehensive
analyses of the potential for savings, but as described
in chapter 3, highly cost-effective opportunities in
federally owned facilities could total on the order of
at least $1 billion annually. These total potential
savings dwarf in comparison with the total Federal
spending (which for fiscal year 1989 was $1.1
trillion), but are a larger fraction of discretionary
spending (about $300 billion) 3 and of the deficit
(about $160 billion in fiscal year 1989).4 While not
a panacea for eliminating the Federal deficit, energy
efficiency measures can produce considerable sav-
ings while requiring no reductions in government
programs. Also, many measures are well-understood
and relatively risk-free methods of reducing spend-
ing.

On the negative side, most energy- and cost-
saving measures require an investment of capital or
personnel. Although for many efficiency measures,
cost savings within the first 3 years (and in some
cases, within the first year) more than recover any
initial investment, funding and personnel resources
are essential. These resources are typically scarce in
Federal agencies. The return on investment of many
measures is excellent, far higher than the Treasury’s
cost of funds, but that does not ensure availability of
Federal funding. Besides requiring initial funding
and personnel, pursuing fuller implementation of
efficiency measures requires the time and attention
of agency management, which is also typically
scarce.

Reducing Energy-Related Environmental,
Health, and Security Costs

In addition to the direct economic savings,
increased energy efficiency has indirect environ-
mental, health, and security benefits. This is true of
federally purchased energy as well as energy used in
the private sector. Energy production and use are
leading factors in many environmental issues facing

%Xterfrom  Mason WillriciL  Pacflc  Gas & Electric Enterprises, Mar. 25, 1991.
3u.s.  Bureau of the  census,  StatMcaZAbstract  of the UnitedStates: 1990,  1 loth  ed. (Washington, DC: 1990), table 502.  ~s  includes  oudays  which

can be increased or decreased by Presidential decisions, and require no change in existing Federal laws. For example, this list does not include Social
Security, Medicare, and prior year contracts and obligations.

d~id.,  table  497. Includes off-budget receipts, outlays, and transactions as defined by OffIce  of Management and Budget.
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the Nation such as urban ozone, acid rain, and
potential climate changes Similarly, energy produc-
tion and use are contributors to some health prob-
lems ranging from respiratory disease related to
particulate and sulfur oxides6 to still speculative
concerns such as the biological effects of electric and
magnetic fields.7 While the actual health and welfare
costs to society are not fully understood for these
environmental impacts, Congress devotes consider-
able effort to addressing them. Dependence on
foreign fuels also raises concerns about energy
security which may have profound policy implica-
tions. 8 Increased Federal energy efficiency and the
spillover into improved private-sector efficiency can
help reduce these indirect costs.9

POLICY OPTIONS

Ongoing support for existing Federal programs is
essential in promoting Federal energy efficiency.
These programs provide the framework for future
energy-and cost-savings efforts, even though today
they are not implemented thoroughly. The current
level of support may be sufficient to maintain the
framework but is inadequate for realizing the full
potential of cost-effective, energy-saving measures
and for setting an example for supporting private-
sector efforts.

There are several options Congress could consider
if it views improved Federal energy efficiency as
worth pursuing more vigorously (see table 7-l). All
could help improve Federal energy efficiency. Some
measures, such as revising procurement policies and
creating monetary incentives for agency personnel,
require modest or negligible initial costs. However,
realizing the full potential will require the invest-
ment of funds and staffing.

Table 7-l—Policy Options for Federal
Energy Efficiency

Maintaining the status quo

Dedicating resources
Increasing funds for investment
Supporting an adequate staff

Encouraging agency efforts
Setting standards for performance
Rewarding agencies and individuals for energy and cost

savings
Revising procurement: information, life-cycle costing, and

simplification
Following through and enforcing

Promoting research, development, and demonstration

SOURCE: Office of Technology Assessment, 1991.

Maintaining the Status Quo: Present Trends
in Federal Energy Management

Over the past 16 years, Congress and the execu-
tive branch have developed a wide range of pro-
grams promoting energy efficiency within the Fed-
eral Government, as described in chapter 2. These
programs have been effective to some degree,
helping to save a total of about $7 billion (about
5 percent of Federal energy spending) in Federal
buildings and operations between 1975 and 1989.10

However, implementation efforts for Federal energy
management waned during the 1980s, as indicated
by an 80-percent drop in capital investment for
conservation measures between fiscal year 1981 and
1989. (Adjusting for inflation, $300 million in 1981
would be over $450 million in 1991 dollars.) That
declining trend has reversed beginning  in fiscal year
1990, although funding levels are still low. In fiscal
year 1990, funding has increased slightly to about
$50 million, which is still far less than the $300
million invested in 1981. For fiscal year 1991, DOD
and GSA alone have increased planned energy
efficiency investments to $40 million.

Ssee, for ~mple,  U.S. ConWess,  ~fice  of Tec~ology  Assessmen~  Catching Our Breath: Next Srepsfor  Reducing Urhn  Ozones  OTA-0_412

(Washington, DC: U.S. Government Printing Office, June 1989); and U.S .  Congres s ,  0fi3ce of Technology Assessment  Changing by Degrees: Steps
To Reduce Greenhouse Gases, OTA-()-482 (Washington, DC: U.S. Government Printing Office, February 1991).

Ssee U.S. EnvironrnenM  Protection Agency, Office Of Air  ~d  Radiatiom “Regulatory Impact Analysis on the National Ambient Air Quality
Standards for SuLfur  Oxides (Sulfur Dioxide),” draft, May 1987, ch.  6 and 7 .

~or  example, see U.S. Congress, Office of Teebnology  Assessmen~  Biological Efects  of Power Freguency  EZecm”c  and Magnetic
Fields+ackground  Paper, OTA-BP-E-53 (Washington, DC: U.S. Government Printing Office, May 1989).

gsee u.S. con~ss,  oftlce of Technology Assessmen~  Oil Replacement Capability, foficoming,  1991.

*or  example, as part of a pollution prevention strategy to reduce emissions of SOZ,  the Clean Air Act Amendments of 1990 specifically encourages
utilities to use conservation and renewable energy. Public Law 101-549, Title IV, Section 404F, Nov. 15, 1990.

1%  addition to Fede~  progr~s,  an  overall  improvement in tbe  eftlciency of appliances and equipment being manufactured t~y  contributes to
Federal energy savings. For example, even an average new refi-igerator  or air conditioner is far more efficient tban  the average 15-year-old model it
replaces.
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In addition to funds for capital investment,
funding for interagency coordination, training, in-
formation sharing, and analysis of governmentwide
opportunities has been increased by over two-thirds
in fiscal year 1991 to $3 million. These activities,
which are performed by the Federal Energy Manage-
ment Program (FEMP), are useful for improving
Federal energy efficiency at as low a cost as possible
(see ch. 2). The higher level of funding is intended
to support increased governmentwide coordination
and analysis. OTA did not analyze how effectively
FEMP uses its current funding for interagency
coordination and analysis of, and support for,
governmentwide opportunities. Therefore, it intends
n. suggestion as to whether the FEMP budget would
benefit from further increases, or whether less
important activities could be cut back, or whether
useful activities could be absorbed within the
existing budget by simply increasing managerial
efficiency.

Current Federal efforts together with a general
improvement in the efficiency of HVAC and light-
ing equipment on the market should help to gradu-
ally improve Federal energy efficiency. However,
the improvements will be far smaller than is
economically attractive. For example, there are
probably a few billion dollars worth of highly
cost-effective energy efficiency investment opportu-
nities (e.g., with returns on investment of 25 percent
or more) in federally owned buildings alone, and
another few billion dollars worth in federally as-
sisted housing (see ch. 3). At the current low level of
energy efficiency funding and staffing for individual
agencies, it would take several decades to make all
the economically attractive investments. During that
time, tens of billions of dollars would be unnecessar-
ily spent to buy inefficiently used energy.

Dedicating Funds and Staff

Increasing Funds for Investment

Funding for conservation investments is essential
for many energy- and cost-saving opportunities.
There are several billion dollars worth of highly
cost-effective energy-efficiency investment op-
portunities in federally owned and assisted build-
ings, as noted above. Many of these measures have
very high returns on investment, several times

higher than the Treasury’s cost of funds. For
example, an investment replacing existing low-
efficiency magnetic ballasts and fluorescent tubes
with high-efficiency tubes and perhaps electronic
ballasts may produce an annual return on investment
of 30 percent or more (one utility-assisted lighting
retrofit at the U.S. Postal Service San Diego
Division has an annual return on investment of over
380 percent). (See ch. 2.) In comparison, the
Treasury’s current cost of funds is nominally about
6 to 8 percent.11 Thus, if new Treasury obligations
were used to fund efficiency investments, savings in
energy costs could greatly exceed interest on the
new debt.

Precisely how much additional investment would
be productive and over what time frame? It appears
that an increase in Federal investment at least to
the level of the early 1980s, during which a few
hundred million dollars were available annually,
could produce very high returns for the foresee-
able future. Even greater funding may also be
useful, although Federal agencies have not comprehen-
sively assessed the extent of existing opportunities,
and the precise amount is uncertain (see ch. 3). As
one step to ensuring appropriate funding, FEMP
could be required to provide estimates of the
governmentwide potential energy and cost sav-
ings and the capital investment required to attain
those savings in its annual report to Congress.

The source of energy investment funds and the
best way to administer them are critical issues. As an
alternative to having each agency obtain its invest-
ment funds through its budget requests and appropri-
ations, Congress could consider establishing a
governmentwide revolving fund for Federal en-
ergy efficiency projects. The LoanSTAR program
in the State of Texas provides one example of how
such a governmental energy efficiency fund can
work (see box 7-A). Based on the high returns on
investment for many efficiency measures, a fund
based on new Treasury obligations could be entirely
self-supporting. As another alternative, a fund could
be raised by placing a surcharge on energy spending
in federally owned buildings. For example, a sur-
charge of under 3 percent would generate a $100
million fired in 1 year.

1lAS  of Feb. 20, 1991,  so-day  Treasury  bills have a nominal interest rate of about 6 percent; 30-year Treasq  bonds currently yield  about  8 Pement.
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1
Box 7-A—The Texas LoanSTAR Program: A $98-Million Conservation Fund

for Government BuildingsJ

The T@xas LoanSTAR  program is a $98.6-million, 8-year, statewide energy  conservation program  established
in 1988.  It  offers loans  of up to 4 years in length  to  public-sector institutions in Texas, including State  agencies,
heal gmwxmmmts,  univwsities,  and schools. Initial capital for  the program came from oil  overcharge funds.

To securea  loan, abuikiing  is first given an ertergy  audit to identify potential retrofit  projects. Projcmts  compete
for  funds on the  following criteria: estimated payback  ability to repay the loan through energy savings, engineering
asswsrnmt  of  the project, and the feasibility of  effectively metering the project. The maximum loan  for  a State
agency or  university is $4.8 million, while the maximum  for a local  government or  school district  is $$.2 million.
Repayments are made semiannually tit  a 4,#-percent  interest rate.

A monitoring and analysis program @AP)  is a central component of hxmST~.  Monitoring and analysis  of
energy  usage  patterns helps  identify changes  in operation and maintenance that may result  in substantial  savings.
Also, MAP  compares the actual savings of  completed retrofits to the estimated savings to help program managers
determine which measures  to weed out so that unsuccessful ones will not be repeated elsewhere.

11’’~~Gov~I@~  Ener@  hmlagernent  Center, “Texas State Energy Conservation Plan an.dEnergy  Extension Service  Combined  Grant
Application” Jme W%), pp. 72-91; and Malcolm Verdict et al., ‘‘Monitoring $98 Million in Energy Efilcierlt R@ofits,  the Texas I.oanS’IAR
Progrw” paper presemtedat  the American Council for  an Etwrgy-Efllcient  Economy 1990  Summer Study on Energy IMi3ckmey  in Buildirws,
AstionMx,  C!A,  Aug. 26-Sept.  1, 1990.

Supporting an Adequate Staff

Adequate funding alone is not enough to produce
the greatest energy and cost savings for the Federal
Government. It is at least as important to have a
trained, competent, and motivated staff at indi-
vidual Federal facilities, and in central and
regional offices, dedicated to successful imple-
mentation of energy saving measures. Minimizing
risks while benefiting from commercial or forthcom-
ing technologies requires a well-trained, competent
energy staff including engineers to determine which
measures are most likely to succeed. Staff expertise
is essential given that the applicability of many
measures is site-specific and that some poorly
performing products are always bound to be avail-
able along with the good.

Many energy efficiency opportunities require
qualified facility personnel but not Federal invest-
ment funds. For example, a program such as shared
energy savings (SES) contracting (see ch. 2) which
relies on private-sector funds requires staff with
expertise in energy-related engineering, finance,
economics, and contracting, not Federal funds for
investment. Similarly, participation in utility pro-
grams, even those which provide technical and
implementation assistance, requires the dedicated
attention of facility personnel familiar with the
facility’s needs and opportunities. As another exam-
ple, efficient operation and maintenance of HVAC

equipment requires professional, trained technicians
(whether Federal employees or through contractors),
not capital investment.

Agencywide or governmentwide support pro-
grams can also effectively supplement special or
occasional needs of facility personnel. For example,
the technical expertise provided by the mobil energy
laboratories (MELs) sponsored by FEMP (see ch. 2)
can work with facility personnel to identify energy
efficiency measures, perform technical and eco-
nomic analyses, and assist with implementation.
Similarly, the facility energy surveys performed by
the Army Corps of Engineers and the efficiency
programs developed by the Naval Facilities Engi-
neering Command are but two examples of impor-
tant regional and central office supplements to the
efforts of personnel at individual facilities. These,
too, require adequate staffing. For example, there are
only four MELs, a small number considering the
thousands of Federal facilities.

As one step to ensuring that appropriate staffing
is receiving adequate priority at individual agencies,
Congress could require the agencies, the Office of
Personnel Management, and FEMP to report on
agency staffing issues in FEMP’s annual report
on Federal energy management. This discussion
could include basic information on the qualifications
and number of energy-related staff (particularly
energy coordinators at facilities), an analysis of the
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adequacy of current staffing to the broad range of
efficiency programs currently being pursued, and an
analysis of the ability to recruit and retain staff that
considers factors such as pay differentials between
the private sector and the Federal Government.

DOE’s experience in applying energy efficiency
measures outside the Federal Government could
also supplement agency efforts. For example, DOE’s
Institutional Conservation Program has assisted
energy efficiency efforts in public and nonprofit
hospitals and schools for over a decade. Some of the
lessons learned by headquarters and field office
personnel could be useful in implementing energy
efficiency programs in Federal hospitals and
schools.

Encouraging Agency Efforts

Setting Standards for Performance

Some existing standards for energy efficiency
could be expanded. Federal agencies currently face
at least four standards for energy efficiency (these
are described in ch. 2). One standard is the use of
life-cycle costs in designing new Federal buildings
and in comparing investments in alternative building
systems, described in the previous section. A second
standard is a mandatory design criterion for new
Federal buildings. This state-of-the-art standard was
developed over the past decade by DOE, the
American Society of Heating, Refrigerating and
Air-Conditioning Engineers, and the Illumination
Engineering Society.

Third, nationwide standards specifying minimum
efficiencies for household appliances and ballasts
indirectly benefit Federal facilities as they purchase
new equipment, just as national standards for
automobile efficiency effect the Federal fleet. New
national standards, for example for lamps, could be
considered which would indirectly result in further
efficiency improvements at Federal facilities.

Similarly, the Federal vehicle fleet is required to
meet the corporate average fleet economy (CAFE)
standard. Currently, the Federal fleet outperforms
that standard by 7 percent. Still, Congress could
consider strengthening the Federal fleet standard to

require outperforming the CAFE requirement by a
larger amount.

A fourth standard facing Federal agencies for their
existing buildings is a requirement that energy
consumption be reduced by 10 percent by 1995
relative to 1985.12 That requirement, enacted by
Congress in 1988, filled the void left when the
energy-saving goals set forth in Executive Order
12003 lapsed in 1985. Extending this requirement
beyond 1995 together with anew minimum savings
target could help promote greater continuity in
Federal energy efforts. Also, the standard could be
expanded to include energy used in operations. This
type of standard based on a percentage reduction
goal is relatively simple to understand and to keep
track of, making it a useful tool.13 A key issue is the
appropriate targets to set.

The Executive Order signed on April 17, 1991
sets a reduction target for Federal buildings of 20
percent by the year 2000 relative to 1985. It also
specifies a target of reducing 10 percent of the
gasoline and diesel fuel used in certain Federal
passenger vehicle and light truck fleets. These
targets provide valuable guidance to the agencies.
However, they are not based on an analysis of
existing opportunities and could potentially be
strengthened. Congress could direct DOE to perform
a life-cycle cost analysis of energy efficiency
opportunities for a sample of Federal facilities and
operations as a basis for setting a target. 14 The
number of facilities surveyed and the acceptable
level of detail and accuracy need to be balanced
against the cost and time required.

Revising Procurement: Information, Life-Cycle
Costing, and Simplification

Some Federal procurement policies could be
revised to encourage greater use of energy efficient
products and services. One possible procurement
change is to improve information on energy-using
goods provided to agencies through the Federal
Supply Schedule and Supply Catalog programs
managed by GSA and the Defense Logistics
Agency (see ch. 2). Currently the supply schedules
and the GSA Supply Catalog provide little or no

12~~ me of ~~n~d is not  ~que t. the  Fe&~ @vernment.  For example, New York’s Executive Order  132,  sign~  JruI.  2,  l~Q  fiec~  S@te
agencies to reduce energy consumption in both buildings and operations by 20 percent in the year 2000 relative to 1990.

13~ere  me  some Compficatiom  even  ~th  ~s s~ple  s~d~d.  For e~ple,  how  sho~d  v~ations in energy  use due  to fluctuations in  weather or

occupancy levels be addressed?
14~e  Wget  should  ~pec@  whether ~omm accom~g  or site acco~ting is used  for el~tricity sin= the choice  Wn make a difference (S= ch.  2).
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information on the energy efficiency of products
provided. This is true even for energy-intensive
products such as light bulbs and ballasts. Federal
purchasers must obtain contractors’ catalogs and
price lists for information, but even these may
contain inadequate or incomplete information on
energy characteristics. To be effective, the informa-
tion would have to be in a form useful to facility
personnel. It may include information on both
life-cycle costs and on efficiency or performance.

A second possible procurement change is to
increase the use of life-cycle costing in the
selection of goods and services. Currently, agen-
cies are directed to consider life-cycle costs in their
purchases of certain products such as HVAC equip-
ment, and GSA considers life-cycle costs in select-
ing household appliances such as refrigerators and
water heaters. This practice could be expanded to
include more energy-using goods such as lamps,
ballasts, and automobiles, and by performing more
frequent updates of analyses for household appli-
ances. Energy-related services could be included
too. For example, the selection of contractors for
operation and maintenance of HVAC equipment at
Federal facilities could be based on life-cycle costs
including not only the direct cost of the contract, but
also the expected cost of energy used based on the
practices specified in the contract.

A third possible procurement change is to
simplify procurement of new energy efficient
products and services. Some Federal procurement
policies are complex, cumbersome, or confusing,
which can impede use of novel goods and services.
This is particularly important since many energy
efficiency measures are relatively new. One example
of a confusing situation which seems to have been
resolved is the ability of Federal facilities to accept
utility rebates. Because procurement policies had
not previously addressed that situation, there was
some question about whether and how Federal
facilities could receive rebates for performing en-
ergy management activities. To clarify the issue, the
National Defense Authorization Act for fiscal year
1991 (NDAA, 1991) and the Treasury, Postal
Service and General Appropriations Act, 1991,
explicitly allow DOD and GSA to participate in

utility programs. Similarly, the New Item Introduc-
tory Schedules seem to be a useful mechanism for
simplifying and speeding the availability of novel
products in Federal facilities. There may be other
areas where a change or clarification of acquisition
regulations could help promote energy efficiency
measures. For example, changing the regulations
governing SES contracts to simplify them and
increase agency flexibility may help promote that
novel form of private financing. Also, the ‘‘Opera-
tions and Maintenance Energy Services” contract
developed by the Navy to simplify and speed up
contracting for some high payback projects could be
analyzed for use throughout the government.15

Rewarding Agencies and Facilities for Energy
and Cost Savings

Because energy is not central to most agencies’
mission, and because energy costs are such a small
component of most agencies total spending, energy
efficiency naturally receives a relatively low prior-
ity. Creating incentives for agencies and individ-
ual facilities is one way to raise priorities for
energy efficiency efforts. There are notable excep-
tions, but generally Congress has neither rewarded
nor penalized agencies for energy-related perform-
ance; regional and headquarters offices neither
rewarded nor penalized facilities; and facility man-
agers neither rewarded nor penalized their staff.

Under NDAA, 1991, military facilities are now
allowed to retain two-thirds of the energy cost
savings (see ch. 2). That type of incentive could be
expanded by offering it to all agencies, not just
Department of Defense (DOD) facilities. DOD’s
new incentive needs to be carefully monitored to
ensure that it is being properly and fully imple-
mented, and revised as necessary.

Rewarding Individuals for Energy
and Cost Savings

At least two existing types of incentives for
individuals could be considered for greater use.16

First, FEMP’s annual Federal Efficiency Energy
Awards (see ch. 2) could be expanded by giving
award winners not just a certificate of merit, but
a cash bonus as well .17 Often, the FEMP award

Issee U.S.  Dep~mentof  Energy, Fede~  Energy Management Progrq  ‘‘Federal Energy Management Activities, ’ DOEKE-0281-1,  winter  1990,
p. 4.

16pefio rmance  awards and superior accomplishment awards are explicitly allowed under 5CFR 430 and 5CFR451 (Jan. 1, 1991 edition).
ITGSA  Cwenfly  gives Federal Energy Efficiency Award winners a $1,000 bonus as part of an incentive program.
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winners have demonstrated not just innovation in
energy management, but also produce tangible
cost-savings which far exceed their salaries. A prize
of several hundred to a few thousand dollars for each
of the 15 award winners each year could be an
effective part of a campaign to increase awareness
and enthusiasm for FEMP’s important activities, as
well as reward excellence in public service. The cost
of the prizes should be more than compensated for
by reduced spending on energy, although  the savings
accrue to the agencies, not to FEMP.

To reach out to all of the several thousand Federal
facilities (not just the handful receiving FEMP
awards) would require a more broad-based incen-
tive. One model which could be considered is the
monetary incentive program developed by the Na-
tional Capital Region of the General Services
Administration (GSA) for its facility personnel (see
ch. 6). DOE and GSA could analyze the National
Capital Region’s innovative incentive program to
determine how to best replicate it throughout
Federal facilities. Key issues include which person-
nel should be eligible for awards, the methods used
to demonstrate that energy and cost savings actually
occur, and the amount of the bonuses.

Following Through and Enforcing

Following through on Federal energy manage-
ment programs is essential. Ongoing congressional
attention in the form of new legislation, hearings and
other contact helps raise the priority of energy
efficiency efforts within Federal agencies. The same
is true of the many General Accounting Office
reports requested by Congress on Federal energy
efficiency efforts.18 To demonstrate further interest,
Congress could consider requesting regular or occa-
sional reports by inspectors general at the five key
energy-using agencies which together account for
over 90 percent of Federal energy use and have most
responsibility for Federal energy management.l9

Promoting Research, Development, and
Demonstration

Research, development, and demonstration are all
vital to innovation and the practical application of
new energy efficient technologies. For example,
highly efficient electronic ballasts which are now
commercially available were partly a result of
Federal R&D efforts at Lawrence Berkeley Labora-
tory. 20 Vacuum insulation, expected to become

commercially available in applications such as
highly efficient refrigerators later in this decade, is
another technology benefiting from Federal R&D.
R&D in physical sciences and engineering is essen-
tial for making this type of hardware available.

Commercialization and widespread application
do not necessarily result rapidly after development
of even economically attractive technologies. Again,
the long time between research, commercial produc-
tion, and eventual widespread use for modern
electronic ballasts provides an example. Close
cooperation between research and development and
the manufacturers is critical to ensuring that useful
new concepts proceed toward commercialization as
rapidly as possible.

Even for economically attractive new commercial
products, gaining consumer acceptance and wide-
spread use takes considerable time. Under what
conditions of initial cost, future savings, and risk
will consumers and institutions adopt new energy
efficient technologies? Research into these perspec-
tives can be useful in developing programs which
best deliver energy- and cost-saving technologies
both for the Federal Government and for the private
sector. Similarly, there can be substantial benefits to
demonstrating how well and under what conditions
energy efficient measures work in the real world.
Making the most effective use of Federal funds
involves a balance between this type of R&D and the
type in physical sciences and engineering.

lgGener~  Accowting  offlcereports  on F~eralenerg-yefflciency  efforts reach back at least to the late 1970s. See, for example, U.S. Cowess,  Genera
Account ing  OffIce,  Evaluation of the Plan TO Conserve Energy in Federal Buildings Through Retrojit Programs, EMD-78-2  (Washington, DC: Mar.
29, 1977); and U.S. Congress, General Accounting Office, A-fore  Use  Shou/d  Be Made of Energy-Saving Products in Federal Buildings, EMD-79-1O
(Washington, DC: Jan. 23, 1979).

lg~ong  tie Pvses,  Con=ess  sp=ifi~  k estabfis~g  me Offices  of inspector general is “to provide leadership . . . and  recommend Policies . . .
to promote economy, efficiency, and effectiveness“ in Federal agencies. Inspector General Act of 1978, as amended Public Law 95-452.

mM.A.  Brow,  L.G.  Berry,  and R.K.  @cl, commercializing  Government-Sponsored Innovations: Twelve Successful Buildings case  studies,
ORNL/CON-275  (Oak Ridge, TN: Oak Ridge National Laboratories, January 1989), pp. 34-42.
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One aid to demonstration would be to produce and
disseminate written analyses of the major energy
efficiency measures taken at Federal facilities (for
example, those winning FEMP awards). These
reports could describe the type of measures taken,
the costs involved, staffing requirements, a compari-
son between estimated and actual savings of both
energy and spending, and the name of someone to
contact for further information. These reports could
be compiled and published regularly as one part of
FEMP’s interagency coordination and information
sharing activities. Eventually, there would be no
need to report on some measures as they become
widely accepted with well-understood costs and
performance.

Another valuable demonstration would be to
identify, implement and monitor all measures meet-
ing minimum cost-effectiveness criteria at several
selected facilities of different sizes and uses. These
measures should include lighting, HVAC opera-

tions, maintenance and retrofits, and upgrades of
miscellaneous equipment (e.g., refrigerators). In
general, performing the most cost-effective meas-
ures frost appears to be a reasonable practice (as long
as that doesn’t preclude later retrofits). However,
using several facilities as showcases or models of the
entire range of measures could help demonstrate the
Federal government’s full cost-effective potential

and the feasibility of different approaches. One
example of this type of demonstration is an effort by

the Pacific Northwest Laboratory and FEMP to
develop a model for use by Federal customers of the
Niagara-Mohawk Power Corp. 2 1

Finally, basing Federal procurement of energy-
using products on life-cycle costs can play a role

both in encouraging development and in demonstra-
tion without increasing spending on R&D. (See
“Supporting Markets for Suppliers of Efficient
Products and Services,” above.)

Zlpacific Northwest Laboratory, “Proposed Federal Agency Energy Efficiency Model Program with Niagara Mobawk Customers,” undated.


