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Chapter III

MANAGEMENT AND
INSTITUTIONAL ISSUES

This chapter discusses issues that are impor-
tant for the successful operation of all pro-
grams within the Office of the Assistant Secre-
tary for Conservation and Solar Energy (C&SE).
They overlap in some cases with problems in
other portions of the Department of Energy
(DOE).

These issues are not specific to certain pro-
grams or technical areas, as are the issues dis-
cussed in chapter IV. Rather, they examine
questions of program administration (such as
evaluation, procurement, and staffing) and in-
stitutional questions, such as whether or not an
appropriate role has been defined for utilities,
for States, and for other parts of the Federal
Government regarding energy problems. By
and large, these issues must be dealt with by
the Assistant Secretary and the Deputy Assist-
ant Secretaries, with the involvement of pro-
gram managers. A number of the points dis-
cussed in this chapter have been chronic prob-
lems within DOE, and attention to these ques-
tions may a prerequisite to moving the entire
C&SE effort forward more vigorously and with
greater long-term impact.

Issue 4

Program Staffing
and Management

Development of conservation and solar en-
ergy research, development, and demon-
stration (RD&D) and commercialization pro-
grams has been hampered by imbalance be-
tween staff and a rapidly expanding program
level, lack of organizational stability, and
management turnover.

S u m m a r y

The C&SE programs show a s igni f icant
growth in budget authority during a period
when organizational structure and manage-
ment have changed several times. Congres-
sional initiatives, often requiring rapid devel-
opment of plans and regulations, have grown
much faster than C&SE staff. Delay in appoint-
ing an Assistant Secretary and repeated inter-
nal reorganizations have added to the strain on
the staff. As a consequence, the ability of DOE
to provide guidance for the development of so-
lar and conservation programs has not seemed
to equal the capability or interest of industry
and citizens to move the technologies forward.
This lack of management guidance and ade-
quate staff has caused a lack of momentum,
and has contributed to the difficulty of devel-
oping coherent long-term goals and strategies.

Q u e s t i o n s

1.

2

3

4.

5.

6.

Are the job levels and pay classifications for
C&SE managers equal to that of their peers
in DOE?
Are the authorized positions within C&SE
adequate to handle the workload? How
many authorized positions are filled at this
time?
Why have so many authorized positions
within C&SE not been filled?
What techniques are used to evaluate staff
performance?
Why have more personnel not been assigned
to high payoff new initiatives such as the
Bui lding Energy Performance Standards
(BEPS), which require entirely new analytical
tools and management strategies?
How many personnel positions designated
for program management have been con-

19



20 ● Conservation and Solar Energy Programs of the Department of Energy

7.

8.

9.

verted to staff positions to support super-
visory work?
Have the conflict-of-interest regulations in-
hibited recruiting and retention of quality
personnel ?
How does the ratio of personnel to number
of contracts in C&SE programs compare
with other technology programs?
Does the intrinsic diversity of conservation
and solar technologies require more staff
and management resources per dollar of
hardware procurement or submarket anal-
yses than other technologies (i. e., fossil and
nucIear)?

Background

During the 30 months since DOE was estab-
lished in 1977, C&SE was without an Assistant
Secretary for about half that time, and without
an approved organizational structure for 26
months. This resulted in an inability to fully
staff the office, which continued to have a
high proportion of vacancies. At the same
time, pressures associated with quickly imple-
menting major legislation, — Energy Policy and
Conservation Act (EPCA), Energy Conservation
and Production Act, and National Energy Con-
servation Policy Act (NECPA)— combined with
the need to brief a new and changing manage-
ment structure, contributed to a deterioration
of morale and made it difficult to attract tal-
ented people to work in such an environment.

Under these circumstances it has been virtu-
ally impossible to develop an integrated con-
servation and solar strategy, with measurable
goals and evaluation programs, above the sub-
program level. Without such a strategy, and a
management structure that alines program re-
sponsibility with planning and implementation
authority, conservation and solar technologies
cannot be effectively developed and commer-
cialized.

Continuity in management could provide an
opportunity to develop both strategies and
needed program integration approaches (see
Issue 12). With a full complement of Deputy
Assistant Secretaries, program managers can
give full-time attention to program direction.
Congress can rightfully expect that the Assist-

ant Secretary and his Deputies establish pro-
gram milestones and be held accountable for
meeting them. The Assistant Secretary must be
responsible for program integration and direc-
tion, for improving the balance of staff (techni-
cal and nontechnical) in each division, and for
removing the remaining vestiges of the old
“Federal Energy Administration/Energy Re-
search and Development Administration”
split. Each Deputy Assistant Secretary must be
responsible for actually managin g their pro-
gram areas as well as helping to set goals.

Staffing levels have clearly been inade-
quate. Congress must keep in mind that au-
thorizing new programs while staffing levels
remain constant wilI mean delays, inadequate
analysis and regulation development, in-
creased use of contractors for policy develop-
ment, and inabiIity to fulIy respond to the
needs of States, localities, and industry. The
apparent absence of a formal evaluation per-
sonnel process for DOE staff means that nor-
mal procedures for reviewing staff perform-
ance are not part of the standard management
responsibiIity, thus eliminating an obvious op-
portunity for feedback and direction.

Issue 5

Program
Evaluation

DOE has no consistent method for evaluat-
ing program performance. Such evaluation
is needed to allow adequate congressional
oversight, to measure meaningful progress
toward goals and milestones, and to assist
DOE in determining levels of effort for new
initiatives or reduction in program support.

S u m m a r y

Despite large expenditures, many diverse
projects, and continuing requests for informa-
tion on program effectiveness and impact,
DOE has not mandated or strongly encouraged
careful evaluation efforts, Lack of such efforts
adds to the impression that Iittle is being ac-
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complished, particularly in areas such as con-
servation where measurement is inherently dif-
ficult, (Taking credit for energy NOT used is a
complex business. ) I n the absence of careful
evaluation, program managers must rely on in-
stinct in selecting new initiatives. Although
evaluation is difficult and time consuming, it is
worth both the money and the time.

Q u e s t i o n s

1.

2

3

4

5

How many efforts within C&SE have been
formally evaluated? How many by trained
evaluators? How many by DOE staff?
To what extent has program experience been
specifically anaIyzed and applied to suc-
ceeding or related programs?
How can DOE personnel obtain thoughtful
and objective insights into the actual impact
of the programs they administer?
What methods of evaluation are most appli-
cable to conservation programs? Are new
methods of evaluation needed to measure
“energy saved?"
How does the DOE Office of Policy and
Evaluation assist the program offices in proj-
ect evaIuation and review?

Background

Evaluation is the tool needed to answer the
variety of questions raised about programs,
The questions can be grouped into two major
categories:

● process (formative) evaluation seeks to pro-
vide prompt feedback to program manag-
ers and staff to help them modify the pro-
gram to improve performance, For exam-
ple, formative evaluation of the schools
and hospitaIs program might lead to a re-
duction in the number of forms that each
institution must complete

● Outcomes (summative) evaluation seeks to
quantify the effects of the program on cli-
ent groups. These responses are of interest
both to program personnel and to policy-
makers. For example, a summative evalua-
t ion of the Residential Conservation Serv-
ice (RCS) Program wouId show the effects
of the RCS Program on annual energy con-
sumption for  program part ic ipants in

comparison with changes in annual ener-
gy consumption for nonparticipants.

Both types of evaluation are important, al-
though for somewhat different reasons.

Unfortunately, DOE is unable to answer
such questions concerning most conservation
and solar programs. To make matters worse,
very little work is now underway to provide
such information in the future.

Although evaluation is a time-consuming,
uncertain, and expensive task, it is much too
important to ignore. A reasonable budget for
data collection and program evaluation activ-
ities is probably about 5 to 10 percent of total
program funds.

Why has so little attention been devoted to
evaluation? Failure of the Department and of
Congress to expect such evaluation and conse-
quent lack of funds, changing organization,
and program goals that make evaluation cri-
teria uncertain, and intense day-to-day pres-
sures on program staff all contribute.

Within the Office of Buildings and Commu-
ni ty  Systems, several behavioral research
programs — Project Payback, Low Cost/No Cost
Conservation Program in New England, use of
energy feedback devices in homes — have in-
cluded careful evaluation efforts. Some States-
–particularly Michigan, Minnesota, and Ten-
nessee— have carefully evaluated some of
their conservation programs. Thus, it can be
done.

As an example of what a careful evaluation
might include, consider RCS. The first step in
any program evaluation is to define the goals
of the program in a measurable fashion. The
RCS goals might include provision of informa-
tion to residential customers on the conduct of
energy audits and other services, and ultimate
reductions in household consumption for pro-
gram participants. The second step is to design
the evaluation to collect data that can be used
to answer the evaIuation questions of program
staff and management. This might include tele-
phone surveys with program participants and
also with nonparticipants to collect demo-
graphic information, structural characteristics
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of their homes, their sources of energy conser-
vation information, their reactions to RCS (if
they participated), and their estimates of what
conservation actions they recently took and
why. An additional effort might include collec-
t ion of fuel  bi l l s  f rom ut i l i t ies to measure
changes in energy consumption before and
after RCS for program participants and non-
participants. A key issue here is the need to
carefulIy separate the effects of RCS on energy
savings from the effects of other determinants.
Because any measurement technique is sub-
ject to errors, it is useful to measure program
effectiveness in several ways; here telephone
interviews are used with personnel involved in
delivering RCS services to households (e.g.,
utility staff, State energy office, contractors,
suppliers, banks),

The above example illustrates the difficul-
ties and time required to do a careful evalua-
tion. It is not enough to ask program partici-
pants what they did; this does not allow adjust-
ment for what they might have done without
the program. Collecting postprogram data
from both participants and nonparticipants is
also not enough; self-selection will surely in-
fluence the prior energy use behaviors of the
two groups.

The difficulty of measuring the impact of
conservation efforts suggests that a number of
evaluation techniques be tested. Staff and
contractor evaluations will both be important.
New techniques may be needed to understand
efforts to conserve energy.

Issue 6

Relationship of
Regulatory, Incentive,
and Budget Outlay
Options

Without redefinition of conservation and
solar program goals, regulatory and incen-
tive programs will continue to be poorly in-
tegrated with RD&D and information pro-
grams into a coherent commercialization
strategy throughout the Government.

S u m m a r y

In the past the Office of the Assistant Secre-
tary for C&SE has had insufficient leverage in
either planning or implementing “off-budget”
Federal policies such as gas guzzler taxes, tax
credits, auto fuel economy standards, and util-
ity rate regulation. As a result, program prog-
ress tends to be measured by budget levels,
and off-budget policies are not fully under-
stood as critical tools for achieving a more
broadly defined objective. Defining total pro-
gram goals, and expanding the scope of pro-
gram planning to include off-budget policies
and programs, may correct the current imbal-
ance. Program plans would then be explicitly
based on comparisons of the full range of pol-
icy instruments and their relative effectiveness
in meeting program goals. Developing off-
budget mechanisms requires a serious commit-
ment of resources. This type of planning may
also assist DOE in urging other agencies (such
as the Treasury Department) to move more vig-
orously in implementing “off-budget” policies.

Q u e s t i o n s

1. Which solar or conservation technologies

2

could be developed and implemented by
private industry with no Government role
other than incentives or regulations? What
fraction of the R&D budget supports these
technologies?
What amount of budget outlays could be
avoided by policies such as guzzler taxes,
technology-forcing standards, and financial
incentives that would create a market for
products? Would such policies obviate the
need for DOE to finance demonstration
projects by making it worthwhile for com-
peting vendors to underwrite such projects?
Are such policy alternatives compared with
budget outlay options on any systematic ba-
sis? Can the cost of incentives be compared
with the cost of outlay programs?

Background

The effectiveness of off-budget conserva-
tion and solar policies, such as tax incentives
and regulations, has been frequently underesti-
mated by DOE and its predecessor agencies,
Energy performance standards for new autos
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and buildings resulted from congressional ini-
tiatives. Legislation establishing these pro-
grams, and for appliance efficiency standards,
typically calIs for the most stringent standards
that are technically feasible and economically
practical. This places an extraordinary burden
on the Government to build and maintain — in
the public domain — a body of expertise nearly
as sophisticated as that developed by the in-
dustry. In the areas of building performance
and appliance efficiency combined, however,
DOE has less than 20 full-time professionals
charged with regulating tens of thousands of
producers and dealing with conservation tech-
nologies for which l itt le information exists
(e. g., passive solar) or is proprietary (e.g., appli-
ance efficiency). Moreover the nature of the
reguIations required by statute (minimum
standards instead of “fleet average”) requires
that they be set at a “least common denomi-
nator” level to avoid anticompetitive impacts
in industries characterized by many small pro-
ducers. For them to be technology-forcing
would require introduction of a “fleet aver-
age” feature or a complementary program of
subsidies for exceeding the minimum stand-
ards by a significant amount.

Inadequate staffing of and attention to reg-
ulatory programs leads to delays (statutory
deadlines missed for BEPS, appliance labeling,
appliance standards) and to poor regulatory
analysis. Without extremely sophisticated and
credible regulatory analyses, DOE will either
be afraid to propose stringent standards, or
wiII be vulnerable in the face of industry pres-
sure, Regulatory analysis and enforcement are
not inexpensive, Their fulI costs, however,
should be weighed against  al ternate ap-
proaches.

In cases where regulations must be imple-
mented by States (e. g., RCS, BEPS) DOE tech-
nical assistance has been inadequate to ensure
program effectiveness.

With more imaginative and aggressive use of
taxes, incentives, and regulations, many of the
functions now performed by DOE budget out-
lay programs could be performed by manufac-
turers of energy-efficient equipment. Accom-
panying an aggressive off-budget conservation

strategy would be a complementary set of
RD&D and information programs. In cases
where the industrial RD&D capacity does not
exist, direct Federal involvement is needed.
Work that produces information whose bene-
fits may not be fully captured by patents, or
programs that are too risky or long term for the
private sector perspective may also require
Federal outlays.

The problem is complicated by the fact that
DOE does not have authority over such op-
tions as tax incentive implementation. The De-
partment has supported tax credits for solar
and conservation systems that would go well
beyond those released by the Treasury.

In short, DOE and Congress must give more
emphasis to changing the institutional environ-
ment to give private enterprise more incentives
to increase RD&D and commercialization ef-
forts. A restructured DOE program would com-
plement such efforts, and be focused on devel-
oping new technologies that are appropriate to
the changed institutional environment.

Issue 7

Procurement
Contracting

The substantial

and

delays and bureaucratic
complications that characterize the current
DOE procurement process threaten the via-
bility of even the best conceived and most
competently planned initiatives.

S u m m a r y

Successful programs depend as much on
timely and efficient procurement as on techni-
cal competence. DOE should emphasize speed
and responsiveness to program objectives as
well as fiscal soundness. Accountability is not
merely an auditing function. Lengthy and dif-
ficult procurements result in a variety of uni-
formly unfortunate impacts on conservation
and solar activities.
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Q u e s t i o n s

1.

2.

3.

4.

5.

6.

How long does a “normal” DOE procure-
ment take?
Are contracts for C&SE processed as quickly
as contracts for other offices?
How are priorities for processing determined
within the procurement off ice?
Does the procurement process damage
either smalI or large firms in particular?
Do DOE procurement processes more prop-
erly apply to the weapons and defense activ-
ities of the Department than to other areas?

Is an entirely new or separate procurement
system needed?

Background

In an organization such as DOE, technical
excellence and careful planning of the scien-
tific, engineering, and commercialization ac-
tivities depend on procurement actions that
bring the best available talent to bear on the
problem at hand. Delays in executing procure-
ment actions seriously hamper program prog-
ress. Delays running into years, with an aver-
age procurement cycle of 14 months, destroy
the best-laid technical plans and convert po-
tentialIy successful ventures into failures.

One effect of very long procurement is that
the system sometimes favors large firms with
established operations, high overhead rates,
and the ability to sustain themselves against
major delays. Many smalIer firms cannot re-
tain high-quality personnel while waiting and
may be forced to release employees or shift to
other work. This is unfortunate because many
innovative ideas originate with small firms and
individuals outside the mainstream of private
sector funding, and because the diverse nature
of both conservation and solar opportunities —
there are literally dozens of solutions for many
problems— means that a wide diversity of re-
sponses is important in exploring options. (The
delay in processing actual payments, even
when a contract is in place, also weighs heavily
on small firms and individual s.)

On the other hand, large firms that offer ma-
jor opportunities for cost reduction and mar-

ket penetration are sometimes excluded or re-
stricted in contract bidding because of small
business setaside policies. Such setaside  pol-
icies (throughout the Government) must con-
sider the return on Federal investment, product
performance, and innovation.

The present lengthy process encourages pro-
gram managers to establish large, open-ended
management contracts with firms that can
then be called on for quick-response work, in-
cluding program planning support. Many of
these firms become alter-egos of the program
offices, and people not directly employed by
the Federal Government actualIy shape policy.
(Individual employees often go from firm to
firm in order to perpetuate their relationship
with program off ices.)

A simple but critical effect of delay is that
opportunities are simply missed. By the time
the money comes, the window is closed.

It is possible that an essential element of the
problem is that DOE procurement procedures
were designed to fit the needs of the weapons
components of the Department. Thus, DOE of-
fices whose purpose is to catalyze private and
public sector activity and generate unusual
types of research may be unduly burdened. A
similar concern is that procedures needed for
very large contracts are imposed on smalI con-
tracts. (Methods developed at the direction of
Congress for the Small Grants Program have
shown that change is possible. ) Care is needed
to ensure that procurement procedures are
adequately fIexible and carefulIy applied.

The protective nature of the procurement
regulations and related bureaucratic layers has
resulted in a long list of required signoffs and
clearances, almost certainly more than should
be necessary for some types of purchases.

There is a role for sole-source procurement
by DOE, because of the many firms and indi-
viduals with unique expertise and information,
and the number of unsolicited proposals.
Speeding up procurement would remove the
present incentive for program managers to re-
quest sole-source approval for the sake of
speed alone.
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One result of the clifficulties of procurement
has been the use of field offices and national
laboratories to manage procurement. This may
expedite the process (or not), but it results in a
real transfer of responsibility. The extent of
such delegation and its effects should be re-
viewed as part of an effort to improve the pro-
curement process.

It is unclear whether existing problems can
be resolved through review and clarification,
or whether an entirely new approach, pre-
ceded by congressional debate, is necessary.
Perhaps each major d iv i s ion  w i th in  DOE
should have a separate procurement staff, im-
plementing procedures appropriate to the
needs of the programs. Absent such an overall
revision, the DOE leadership could perhaps
most effectively prove its commitment to con-
servation and solar by resolving the delays in
the procurement process.

Issue 8

Data Collection
and Analysis

DOE data acquisition, analysis, and informa-
tion dissemination are inadequate to under-
stand current energy problems, take advan-
tage of what can be learned from current
programs, and analyze future responses to
policy options.

S u m m a r y

There is a serious absence of usable data
regarding energy use in all sectors of the
economy. This situation is even more severe
regarding distributional data such as disaggre-
gations of national statistics by income groups,
regions, etc. Although data is now being gener-
ated through a number of federally funded
programs, much of the data appears destined
to colIect dust rather than contribute to under-
standing energy needs and uses.

Q u e s t i o n s

1.

2

3.

4.

What systematic plan have the Energy In-
formation Administration (E IA) and C&SE
prepared to meet the numerous gaps in the
information on current and future energy
use and the buildings, vehicles, and equip-
ment that use it?
What arrangements exist between the De-
partment and States or other institutions to
improve the data base on regional and local
energy use? For sharing E 1A data?
What plans are there for ensuring that data
generated under current programs funded
by the Federal Government are validated,
documented, and made available within the
Department and elsewhere?
In planning data collection, how are the
preferences of the policy office, the pro-
gram managers, and E 1A balanced? Must the
program office be tied to use of E 1A data?

Background

Energy data acquisition and forecasting are
central to the evaluation of energy develop-
ment and commercialization programs, and to
the development of policy. DOE’s existing
data gathering, forecasting, and analysis ef-
forts are virtually unusable for determining the
impact of its programs or of the programs of
States and local governments. One reason for
this is the extraordinarily high level of aggrega-
tion used in national energy planning, wherein
it is simply not possible to determine what the
impact is (on coal, oil, gas, nuclear use, or con-
sumer prices) of insulating the uninsulated
homes in, for example, the State of California.
(One year ago, DOE’s model showed energy
use in California 20 percent higher than the in-
tensely detailed “end-use” models developed
by the State.)

EIA has recently begun to collect detailed
primary data from energy users in the residen-
tial and commercial sectors. The attempt to
improve knowledge of the housing stock is
thorough, careful, and well-balanced between
survey work and validation. If E 1A continues
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these efforts into the future, information will
then be available concerning changes over
time. At the present time, there is little under-
standing of the determinants of energy use, in
particular how Government conservation pro-
grams interact with market forces to improve
efficiency of energy use.

As improved data collection increases, end-
use modeling of energy use (present and fu-
ture) will improve policy makers’ ability to rate
the effectiveness of particular energy pro-
grams, to target important R&D areas for oil
savings (choose one option), and even to rate
the agency’s ability to deploy its own pro-
grams. DOE must work closely and coopera-
tively with each State to collect, analyze, and
model end uses of energy if priorities are to be
correctly set, programs are to be evaluated,
the cost effectiveness of incentives, regula-
tions, and other policies are to be judged, and
States are to be effectively integrated in
energy planning.

For example, the Schools and Hospitals
Grant Program has funded audits generating
professional engineering analyses of proposed
capital modifications for hundreds of build-
ings. A careful synthesis of this raw data could
produce information vital to determining the
targets for future loan and grant programs,
estimating the impact of legislative proposals
on energy consumption, and identifying re-
search needs. At present, there are no plans to
perform such a synthesis.

DOE should provide technical assistance to
State energy offices on the best methods of
collection of energy use data. Existing and
planned Federal conservation programs re-
quire States to collect large amounts of data
related to energy use and program effective-
ness. However, the data are likely to be varied
in quality and organized differently in each
State. This will make it difficult to develop na-
tional data bases and to use these data to help
understand patterns of energy use and their de-
terminants.

Improved data collection and analysis will
require more funding. Such an increase is nec-
essary to underpin program efforts.

Issue 9

Basic
Research

DOE has paid insufficient attention to basic
research directed at energy conservation
and solar energy.

S u m m a r y

One of the principal weaknesses of the DOE
conservation program has been the lack of ba-
sic and applied research designed to broaden
the conservation technology base. A strong ef-
fort in the physics and chemistry of industrial
processes is needed to assist the transition
away from fossil fuels to solar energy and elec-
tricity. Similarly, research on materials and
heat transfer needs more attention if advances
in insulation, heat recovery, and energy stor-
age are to continue. Building energy conserva-
tion could benefit by work on airflow and the
physical conditions affecting comfort. An ef-
fort to begin a basic research program is now
being made with the establishment of an Of-
fice of Conservation Research within C&SE.
This Office should not only fund critical re-
search efforts but bring together relevant re-
search results from programs funded by other
Federal agencies and encourage the develop-
ment of university graduate research programs
in process chemistry and physics.

Q u e s t i o n s

1.

2.

3.

What are DOE’s long-term goals for basic re-
search in energy conservation?
How will the Office of Conservation Re-
search interact with the other conservation
off ices charged with near- and mid-term re-
sponsibilities? WilI there be some systematic
way of trading information and ideas?
Does the Office of Conservation Research
plan to catalog other federally funded re-
search that may be relevant to basic re-
search in energy conservation?
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Background

The basic research activities of DOE have
focused primarily on supply questions such as
combustion research, fusion, and fission. Little
work has been undertaken concerning the use
of energy, particularly in industrial processes.
The Nation is facing a transition in the coming
decades away from direct fossil fuels combus-
tion as the primary energy source for industry
to direct solar and electricity. As these shifts
are made it will be very important that new
ways to use these sources are developed to
maximize economic efficiency; the direct sub-
st i tut ion of solar  and electr ic i ty as heat
sources into current thermal chemical proc-
esses may be very wastefuI and costly. There-
fore, increased attention should be given to
electrochemical and photochemical proc-
esses. Examples include using electromagnetic
radiation through lasers and microwaves or
photochemistry with appropriate catalysts to
drive chemical reactions, These processes
could be useful for chemical processes, heat
treating of metals, and transformation of raw
ore to finished metals, al I of which are now
predominately driven by heat from direct com-
bustion of fossil fuels, Similarly, electricity
may be more efficiently used as a heat source
by using induction heating or isolating par-
ticular portions of the spectrum (infrared or
ultraviolet).

More work could be done to understand the
basic properties of materials for their use as in-
sulation, heat transfer equipment, and energy
storage devices, While programs are underway
to develop and demonstrate technologies in
most of these areas, they are principally ori-
ented to applying existing technologies to the
problem, and devote only a small effort to ba-
sic research. Examples are the ceramics pro-
gram in advanced engine research and the bat-
tery program, both of which are attempting to
develop finished products. They do not have
the resources or the charter to explore more
fundamental materials’ properties questions
related to their mission.

Other basic research opportunities in con-
servation include exam i nation of buiIding air-
flows with the goal of al lowing smalIer operat-

ing temperature ranges for heat pumps and air-
conditioners (and therefore higher efficien-
cies), examination of the effect of tempera-
ture, humidity, and air velocity on comfort,
and lighting levels and techniques, particularly
those using solar.

Many of the items mentioned above are re-
ceiving some attention in the research com-
munity.  The efforts  are not coordinated
toward energy use goals, however, and it is
possible that valuable results will be lost or not
attained unless a directed conservation basic
research program exists. The new Office of
Conservation Research within C&SE may be
able to provide this coordination and leader-
ship in addition to funding new work. Efforts
should be made by the Office to make use of
relevant work sponsored by other Federal
agencies and perhaps to expand those projects
where possible. The Office should also look
into ways to encourage the reestablishment of
university graduate programs in process chem-
istry and physics. This could be of great assist-
ance in supporting industry research on more
efficient and productive industrial processes.

Issue 10

Commercialization

Confusion exists regarding appropriate and
effective methods to commercialize conser-
vation and solar technologies, both within
the Department and Congress. More careful
analysis of commercialization techniques
and better delineation of authority within
DOE are needed.

Summary

Legislative guidance to DOE includes the re-
sponsibil ity for research, development, and
commercialization of solar energy and conser-
vation devices. The OTA Analysis of the ERDA
Plan and Program, completed in 1975, states
the issue, “The development of effective com-
mercialization policies and procedures is not
adequately addressed in the ERDA plan, ” The
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new administration goals for the use of renew-
able energy by 2000 add to the urgency of this
problem. Commercialization connotes many
methods and approaches to both Congress and
DOE management, thus adding to the confu-
sion. A recently established Office of Commer-
cialization within C&SE has been charged with
the responsibility of better defining the effort.
Experience from early demonstration pro-
grams can be applied to commercialization.

Q u e s t i o n s

1.

2.

3.

4.

Who is responsible for determining commer-
cialization strategies for C&SE? For selecting
products or technologies to commercialize?
What does commercialization mean within
C&SE?
How does DOE decide on the relative merit
of channeling commercialization subsidies
directly to industry (via budget outlay pro-
grams) v. indirectly through tax credits, utili-
ty rates, or regulatory programs?
Has DOE carefully studied the successes
and failures of other Federal agencies in
commercialization (e. g., the U.S. Depart-
ment of Agriculture)?
Are DOE commercialization efforts consist-
ent with general principles that emerged in
the administration’s Domestic Policy Re-
view?

Background

The R&D process leading to a commercial
product is seldom a staged, linear process. In
fact, the stages in the process are separated by
formidable gaps, often difficult to bridge even
in a monolithic organization, and not always
easy to describe as a set of sequential events.
Engineering development, for example, often
depends on many lines of research carried out
earlier which are recombined into new pat-
terns to develop a useful device or product.
Similarly, successful commercialization de-
pends on economic and marketing factors, and
perhaps regulatory considerations, that go far
beyond the bare existence of a useful, reliable
product. For these reasons, one should not ex-
pect Government-sponsored R&D to lead di-
rectly to successful commercialization. Those

instances where Government R&D has led to a
successful outcome have almost always been
with large systems for the military or space
where cost considerations have not been para-
mount or with nuclear energy for an already
organized market. The success of these sys-
tems cannot be translated easily into commer-
cializing the diverse and numerous products
and design approaches required for the pene-
tration of solar and conservation technologies.

This lack of applicable experience com-
bined with a belief that the Government does
have the resources to achieve market impact
(based on successful defense and space work)
causes confusion. On the one hand, Congress
has sometimes simply expected that DOE
could somehow force new technologies to be
used. On the other hand, attempts by DOE to
deal directly with the market through sup-
porting particular products, to support one
technology at the expense of the other, or to
undertake private sector type traditional mar-
ket research and advertising, have been met
with strong resistance by both private industry
and some members of Congress. For example,
one resource important to private sector com-
mercialization is the availabiIity of money to
use flexibly, so that unexpected market oppor-
tunities can be seized. Is existing DOE repro-
graming authority sufficient to meet this need?
Would Congress allow greater fIexibility?

Similarly, there is no concensus as to how
far along toward commercialization Govern-
ment efforts should continue. It is clearly inap-
propriate and inefficient for a unit of the U.S.
Government to assume the role of entrepre-
neur. Even before this point, Government in-
volvement can be counterproductive, since
Government-sponsored developments are gen-
erally made equally available to all industrial
comers. If Government activity prevents any
one company from acquiring a sufficient mar-
ket share, successful commercialization may
be impossible. Government-sponsored R&D in
fields such as conservation, where the associ-
ated industry is too fragmented to carry out
these tasks for itself, may be productive. Gov-
ernment demonstration of technical viability,
particularly for technologies to be used by util-
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ities and industry, is clearly justified. A concur-
rent responsibil ity is to make the results of
such activity available to industry.

The principal questions regarding commer-
cialization then revolve around the degree of
DOE involvement in accelerating industry ac-
tivity when national goals require it. This is the
situation in the energy arena today. Steps
available beyond information dissemination
include technical and financial assistance and
market guarantees as well as a host of less
direct measures, such as removal of institu-
tional barriers.

Effective strategies must be based on an ac-
curate understanding of current market condi-
tions. For example, the nature and extent of
capital investment in solar heating systems
would be a useful piece of information to peo-
ple responsible for accelerating the use of
solar systems. Such research is not being done
within the Department at this time.

There is no one answer as to what approach
would be most effective or appropriate. Each
technology and each industry has its own char-
acteristics and may play a different role in the
national energy system. Hence the commer-
cialization efforts must be designed for the
particular situations.

An Office of Commercialization has recent-
ly been created within C&SE, with responsibili-
ty to try and identify the best commercializa-
tion strategies and methods for various tech-
nologies, for both short- and long-term needs.
It is too early to assess the effectiveness of the
Office, but its existence may indicate a strong-
er commitment by C&SE to come to grips with
the commercialization issue and try to develop
coherent approaches.

Experience gained through the Federal solar
heating and cooling system demonstration pro-
gram and other demonstration efforts suggest
some lessons that the Department can apply in
trying to bring technologies into the market
successfulIy. Federal demonstration programs
have had very mixed results in demonstrating
the practicality of solar heating and cooling
systems. The programs have resulted in tech-
nical innovations, increased public awareness

of solar technology, and important informa-
tion on system performance. However, the pro-
grams have been criticized on many grounds,
including unreliable operation of solar systems
due to poor installation and the use of un-
proven technologies, and unacceptable eco-
nomic performance due to the use of costly
systems. Many critics believe the demonstra-
tion programs, which were mandated by Con-
gress, have been so problem-plagued that they
have been of questionable or negative value in
demonstrat ing the att ract iveness of  so lar
energy to the general public.

Much of this confusion can be clarified by
making a clear distinction between engineer-
ing field tests and public market demonstra-
tions. Engineering field tests involve construct-
ing systems that are considered well along in
the technical development process, allowing
them to operate with minimum interference
and adjustment in a field environment, and
monitoring their performance over time. In-
dustry never treats engineering field tests as a
public demonstration. Rather, such tests are
done carefully, and when the technology is
judged ready, it is given a “public demonstra-
tion” in the marketplace. The same principle
should apply in Government programs.

Publ ic exhibit ions shou ld  featu re  on ly
proven, reliable, cost-effective technologies.
They should assure that equipment is certified
and installation is done correctly. Strict selec-
tion criteria should be established to assure
that a large number of builders can partici-
pate, that locations are chosen for high public
exposure, and that a few large projects do not
dominate the budget.

Demonstration programs should only be un-
dertaken after a careful evaluation of alter-
native approaches. For example, information,
education, and advertising programs, the de-
velopment of codes and standards to assure
consumer satisfaction, cooperative Federal-
State programs to identify and publicize pri-
vate sector “model projects, ” and other ap-
proaches may be more cost-effective than pub-
Iic demonstration programs for promoting con-
sumer awareness and acceptance of solar tech-
nologies. Historically, funding for construction
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programs has been easiest to obtain from both
the Office of Management and Budget (OMB)
and Congress, while funding for information,
education, and related programs has been a
prime target for budget cutting. The question-
able results of past Federal solar demonstra-
tion programs suggest that historical patterns
need to be reassessed.

Issue 11

Non hardware
Research

DOE has given social science research an in-
significant level of funding despite important
and relevant discoveries in this field, and op-
portunities to enhance public acceptance of
conservation and solar energy investment.

S u m m a r y

The success of many conservation and solar
programs depends on hundreds of millions of
decisions made by mill ions of individuals.
However, DOE has shown little interest in ex-
amining the consumer’s  “energy envi ron-
merit, ” or in learning how attitudes and moti-
vations affect the level of energy use, and how
to best encourage people to take energy-saving
actions. Yet this research field is well-defined
and can be targeted at finding crucial aspects
of attitudes and action that most affect energy
use. DOE should expand this research to re-
flect its potential contribution to changing
energy use.

Q u e s t i o n s

1. Why has the applied social science R&D
budget remained at the same level for the
past 3 years?

2. Why is DOE putting more effort into public
information than into determining what in-
formation is most effective in altering ener-
gy use patterns?

3. What plans does DOE have to coordinate its
social science research with conservation
and solar “hardware” research?

Background

The amount of control that individuals exer-
cise over their own energy use has gone largely
unrecognized by DOE, despite the significant
contributions that an energy-conscious society
of consumers could make toward reducing en-
ergy consumption. The bulk of research con-
ducted on energy conservation has been within
the sphere of physical sciences. The conserva-
tion social science budget has remained con-
stant for the past 3 years, failing to keep pace
with the rapid expansion of the overalI conser-
vation budget and gal loping infIation.

There is ample evidence that social science
research can produce meaningful and effec-
tive results, not simply in understanding peo-
ple’s actions, but also in helping them make
more informed decisions. For example, in
DOE’s “No-Cost, Low-Cost” experiment car-
ried out in New England last fall, over a milIion
residents took actions in their homes to cut
down on their energy bills. Basing the program
on prior marketing and behavioral research,
DOE prepared a brief guide outlining 12 s im-
ple steps which if adopted could cut the resi-
dent’s energy bill by 25 percent for an invest-
ment of less than $100. About 30 percent of the
residents receiving the packet (which was a
brochure and a waterflow controller) took ac-
tions because of the information. DOE esti-
mates that for every $1 it spent on the pro-
gram, New England residents will save about
$26 in energy costs, making this an unusually
cost-effective program. Knowledge gained in
previous DOE marketing experiments and ad-
vertising efforts was used to determine the
preparation of all materials and promotion for
“Low-Cost, No-Cost, ”

In research at Twin Rivers, in Princeton, N. J.,
researchers found that some families use twice
as much energy in their homes as others, even
though they live in identical homes, with many
similar traits such as family size, education lev-
el, and income. I n another project, DOE dis-
covered that if people realize at what rate they
use energy, they will cut down on its use. Ap-
propriate feedback to motivated people has
cut home electrical energy use by 10 percent.



Ch. Ill—Management and Institutional Issues ● 31

Research has also shown that many atti-
tudes that might be thought to affect home en-
ergy use (such as belief in the reality of the en-
ergy crisis or optimism about a technical solu-
tion) are not related. Information of this kind is
valuable because it provides the basis for de-
sign of effective conservation campaigns.

Another valuable f inding involves ut i l i ty
companies’ equal monthly payment plans.
Since these plans soften the impact of large
bills, there was concern that people selecting
this form of payment might increase energy
use; a concern that was heightened because of
rapid growth of participation in equal-monthly
payment plans. Subsequent research indicated
that this type of payment plan did not foster
excessive consumption.

Well-defined and carefully conducted social
science research plays an important role in
selecting strategies for changing energy use.
More attention to this work, and use of the
results by program offices,
improve DOE effectiveness

Issue 12

Conservation and
Solar Integration

could substantially

The division of authority into “conservation”
and “solar energy” causes competition
where cooperation should exist, and may re-
duce the effectiveness of both programs. *

S u m m a r y

It is essential that conservation and renew-
able energy be understood as a unified ap-
proach, consisting of demand reduction plus a
shift to sustainable energy. The DOE organiza-
tional structure accentuates the differences be-
tween conservation and solar, rather than finding
opportunities for cooperation. This can result in
pitting conservation against solar in the com-

petition for limited resources, and can gener-
ate solutions that are not optimal. A particular-
ly clear example of the need to begin to inte-
grate these approaches lies in the buildings
area, although the need for a more integrated
approach is also evident in the areas of indus-
trial and transportation programs.

Q u e s t i o n s

1. Is new legislation necessary to directly inte-

2

grate the programs now separately defined
as conservation and solar?
What is the rationale for conducting two
separate programs, both designed at reduc-
ing fossil-fuel use in buildings, without a uni-
fied approach to solving the problem?
To what extent are buildings Iikely to change
in response to conservation measures? Will
the more efficient buildings “fit” the types
of solar systems now under consideration by
the Department?

4. How frequently and in what ways, formal
and infer-mal, do the staffs of
assigned to buildings compare
applications experience?

Background

both offices
research and

The Buildings Program, within the Office of
the Deputy Assistant Secretary for Conserva-
tion, is now organized into three areas: Archi-
tectural and Engineering Systems, Regulatory
Programs, and Applications and Incentives.
Within the Office of the Deputy Assistant Sec-
retary for Solar Energy, the areas of Solar Ac-
tive, Solar Passive, and Photovoltaic all fund
work relating to buiIding energy use. Because
of these organizational distinctions, there is Iit-
tle integration of conservation techniques that
can radicalIy alter the configuration of a struc-
ture, and thus alter the type and cost of a solar
system. While some research will be necessary
for various technologies and should be con-
ducted separately, application of research can
best be done by end-use category.

An approach is needed which seeks to pro-
vide the most efficient solution to the prob-
lem, instead of focusing on conservation and
solar as mutualIy exclusive technologies. Inte-
gration of conservation and solar would help



32 . Conservation and Solar Energy Programs of the Department of Energy

architects, engineers, designers, and builders
to produce the most energy-efficient solutions
by providing them with integrated energy-con-
scious designs. An integrated approach to
building design would focus attention on criti-
cal and relatively neglected questions like the
following: To what extent can conservation
measures improve the economics of solar sys-
tems by reducing the collector area needed for
meeting building heating requirements? What
combinations of solar systems and conserva-
tion measures are more cost effective than the
conservation measures alone? What changes
in solar design philosophy should occur as
buildings are made tighter? How does greater
thermal integrity affect the comparative costs
of backup systems and thermal storage sys-
tems? Could “superinsulation” techniques vir-
tually eliminate the need for conventional
heating sytems in new buildings? What passive
additions are economically justified in build-
ing retrofits? Should existing homes with fire-
places generally convert to wood burning “fire-
place furnaces” in areas where wood is readily
available? Is solar heating preferable to oil and
gas for minimizing air quality problems in
heavily insulated buildings? In what circum-
stances will solar district heating systems be
superior to solar retrofits on individual build-
ings?

The existing division of responsibility tends
to produce “separate but equal” solutions, dis-
couraging designs that combine both ap-
proaches. An organization that would empha-
size the most efficient problem solving could
replace the existing organization with divisions
by building type (see below). Within each pro-
gram, staff would seek the most effective com-
bination of conservation and solar techniques.

The different stages of work within each of the
four

1.

2.

3.

4.

5.
6.
7.

8.

A

programs above could be:

collection of baseline data and goal set-
ting;
R&D in the thermodynamics by building
type;
collection of climate data on a region-by-
region basis;
R&D in energy-efficient systems, materi-
als, and components that integrate solar
with conservation;
analysis and load quantification;
R&D in institutional barriers;
evaluation of the results of the preceding
programs; and
information and education to the public
on techniques and products.

full reorganization of the solar and conser-
vation buildings programs along the Iines sug-
gested here may not be desirable in the imme-
diate future. (In fact, the OTA panels were
unanimous in the view that a respite from ma-
jor reorganizations is needed. ) Nevertheless, it
is desirable that DOE move over time toward
an integrated “buildings program, ” and many
cooperative steps toward that goal are feasible
in the near future. For example, solar and con-
servation programs could cooperate closely to
define and promote a “least cost retrofit strat-
egy” (see Issue 31), and the passive program
could emphasize the development of designs
and prototype buildings that integrate passive
features with conservation measures and ac-
tive solar systems (see Issues 32 and 33).

Issue 13

Federal Energy
Coordination

There is no indication that Federal agencies
are coordinating their energy activities in ac-
cordance with the President’s Executive
order and the June 1979 solar message to
Congress.
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S u m m a r y

Many Federal agencies, quasi-public corpo-
rations, and departments within agencies can
be employed in the implementation of energy
policy. Effective coordination and use of these
resources is essential in obtaining the desired
solar goals. The Energy Coordinating Commit-
tee (ECC) was formed for this purpose, but has
yet to show visible progress.

Questions

1.

2.

3.

4.

How will the effectiveness of ECC and the
Solar Subcommittee be assured?
Why has the Energy Productivity Subcom-
mittee apparently been abandoned?
Will ECC provide Congress with a first-year
progress report detailing each agency’s ac-
tions in accordance with the President’s
June 1979 directives reported in the Message
to Congress?
How can coordination be promoted without
adding red tape and reducing DOE’s mana-
gerial effectiveness?

Background

In his June 1979 message on solar energy,
the President announced the formation of a
Standing Subcommittee on Solar Energy with-
in ECC, which had been established by Execu-
tive order the previous year. The subcommit-
tee was created to coordinate the solar-related
activities of over a dozen Federal agencies.
The subcommittee has no authority but reports
to ECC which in turn reports to the President.
As a cabinet-level committee, ECC has author-
ity to resolve problems. It is not clear that ECC
is fulfi l l ing its mandate (or even meeting),
Since ECC can play a vital role in efficiently
implementing national policy, Congress might
request progress reports and encourage ECC to
aggressively pursue its mission.

Issue 14

Assistance
to States

The Office of State and Local Programs
(S&LP) needs increased technical capability
and discretionary monies to properly assist
the States and encourage flexible and re-
sponsive efforts meeting both State and Na-
tional needs.

S u m m a r y

States are expected to be the prime movers
in implementing many national programs man-
dated by Congress. The wide variation in the
level of funding, staffing, and resources of
State Energy Off ices, combined with the diver-
sity of energy use patterns, fuel sources, Iiving
patterns, and climate of the States, suggests
that effective implementation by States of na-
tional goals must be based on a flexible ap-
proach. Congress and DOE should understand
this need for flexibility and for support to the
States. S&LP needs additional capability to
provide technical assistance to States.

Background

Many of the programs that the States are
called on to implement are technical in nature.
A comparison of resources between the C&SE
offices shows that S&LP has a much smalIer
staff than the research offices; and that the
S&LP staff has fewer employees with training
in technical fields such as engineering and
economics. In the absence of technical guid-
ance provided directly by the central office, or
regional offices, assistance could be given to
the States by contractors. However, the very
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large C&SE budget is dedicated almost entirely
to the State grants themselves, with very little
discretionary money for contractor support
and technical assistance. R&D offices, on the
other hand, have great discretion in how their
funds are allocated.

State programs are largely composed of
common elements, most required by Congress.
These elements include energy conservation
telephone hotlines, home energy audit pro-
grams, audit training, energy management
seminars, energy use data collection and man-
agement systems, consumer publications, and
so on.

DOE does not generally provide “models”
for these programs, which the States could
adopt, modify, or reject. This leads to great
duplication of effort. While there is an under-
standable and legitimate desire on the part of
the States to have materials that are uniquely
theirs, basic guidance, particularly in highly
technical areas, would be helpful. An example
is the Schools and Hospitals Program, which
contained Federal requirements concerning
training and certification of audits. A Federal
guidebook to this process would have been
helpful. Contractors must be well-chosen, and
have experience with field operations or State
and local environments. Assistance provided
by the evaluation of the Energy Extension Serv-
ice in the 10 pilot States was apparently help-
ful to those States. The Office of Buildings and
Community Systems preparation for imple-
menting RCS includes development of a model
audit and model audit training program. If this
effort is delivered soon and of good quality, it
wiII help the States and improve the effective-
ness of the RCS program.

In providing technical assistance to States,
close cooperation is required. State energy of-
fices are best able to say what type of techni-
cal assistance they require, and to help design
the projects. Good ideas are often too late in
arriving (see Issue 7).

It might be helpful in general if DOE Wash-
ington personnel responsible for working with
States could actually spend more time in State
energy offices, to learn first-hand the day to

day reality of a State energy office, and their
real capabilities and needs,

Issue 15

Consolidation of
State Programs

SL&P now manages three separate but simi-
lar programs that impose too much paper-
work on State energy offices, and unneces-
sarily duplicate services. The programs
should be consolidated and streamlined, as
both DOE and Congress have proposed.

S u m m a r y

The State Energy Conservation Program, the
Supplemental State Energy Conservation Pro-
gram, and the Energy Extension Service should
be combined into a single program to facilitate
their management by the State energy offices
as well as by DOE. Goals need redefining so
that States have a single set of objectives that
elements of all programs combine to achieve.
The most effective methods of providing tech-
nical assistance to States should be identified
by the States and retained, with less appropri-
ate approaches dropped. Precautions are
needed to ensure that consolidation does not
burden States under the guise of helping them.

Questions

1.

2.

3.

4

Has DOE carried out an evaluation of its ex-
isting State and local programs to provide
guidance for their consolidation?
What plans does DOE have to eliminate the
duplication that now exists among these
three programs?
What steps is DOE planning to ensure that
consolidation will make it easier, not more
difficult, for States to achieve energy con-
servation goals?
Has DOE considered conductin g a pilot
project to test the proposed consolidation in
several States before expandin g it nation-
wide?
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Background

DOE now manages three State energy con-
servation programs, the State Energy Conser-
vation Program, the Supplemental State Ener-
gy Conservation Program, and the Energy Ex-
tension Service. To be eligible for grants under
the State Energy Conservation Program and
the Supplemental State Energy Conservation
Program, a State must develop plans to pro-
mote energy efficiency in buildings (both struc-
ture and components), and transportation,
with techniques to be used including coordina-
tion among Government bodies, reform of pro-
curement regulations to promote energy effi-
ciency, and public education. Under the Ener-
gy Extension Service, States are to develop
energy-saving programs such as self-help work-
shops for the public, energy audits for home-
owners and smalI businesses, and energy man-
agement services for local governments.

Because many of the services provided are
similar (e.g., technical assistance, information
dissemination, building audits), there is consid-
erable overlap. The programs are managed by
different staff at DOE, and operate on differ-
ent budget cycles and different grant applica-
tion deadlines. Consolidation would eliminate
much duplication and inefficiency.

Also, the grant application process needs to
be simplified. The experience of some State
and local agencies with these programs sug-
gests that getting hold of Federal funds is a
discouraging, laborious process. This can im-
pede creative development and efficient pur-
suit of programs on the State and local levels.
For example, if reporting forms are too time
consuming or redundant, groups may be slop-
py in submitting them. In one case under the
Schools and Hospitals Program, for example,
an institution applying for a $300 grant must
f i l l  out separate forms for  DOE, E IA,  and
OMB. These grants, for walk-through energy
audits, may welI not be worth the cost of pre-
paring and processing them.

To the extent that State and local groups get
bogged down in applications for and adminis-
tration of Federal monies and in coping with
Federal requirements, their ability to tackle
their own programs is eroded.

As DOE consolidates these State programs,
precautions are needed to avoid encumbering
the States with still more regulations and re-
quirements, without providing them with more
resources. The Energy Management Partner-
ship Act (EM PA) proposal could result in add-
ing more requirements for States without pro-
viding additional funds to help the States meet
those requirements. This would make EMPA
counterproductive rather than increasing flexi-
bility in State programing.

Testing of EMPA through a pilot program in
a few States would provide an opportunity for
Congress to evaluate and modify EMPA before
expanding it nationally. Such a test could be
similar to the pilot testing of the Energy Exten-
sion Service.

Issue 16

Role of
Utilities

Private and public utilities can play a major
role in promoting the use of conservation
and solar energy but are inhibited by Federal
disincentives.

S u m m a r y

Although utilities are potentially effective
promoters of conservation and solar energy,
they are currently prevented from undertaking
this role by Federal law. NE CPA prohibits util-
ities from supplying, financing, and installing
conservation and solar energy services be-
cause of concerns over anticompetitive ef-
fects. If the restriction is removed by Congress,
DOE can encourage utility experimentation
with various approaches, and can provide
technical and economic information to assist
utiIities.

Questions

1, Should the Federal Government allow util-
ities to directly assist customer-owned con-
servation and solar investments by removing
current financing and supply restrictions?
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2.

3.

4.

What information is DOE providing to util-
ities regarding the experience of those com-
panies now actively involved with conserva-
tion and renewable?
What steps is DOE taking to coordinate the
numerous departmental activities affecting
utiIities?
What types of demonstrations in conserva-
t ion  and  renewab le  m ight  DOE  fund
through utilities?

Background

Utilities are expected to deliver energy effi-
ciently, reliably, and at the lowest possible
cost. Their promotion of conservation meas-
ures and renewable energy sources is consist-
ent with these goals. Utilities offer a unique de-
livery system that reaches nearly every com-
mercial, residential, and industrial building in
the country; technical capabilities, consumer
services, and consumer contact; and service
area familiarity and access to money markets
that can positively affect the penetration of
solar technologies and conservation measures.

NE CPA requires utilities to offer energy au-
dits, to disseminate information, and to ar-
range for the installation and financing for
various conservation and solar energy meas-
ures, through RCS. But NE CPA also prohibits
new programs to supply, install, or finance
conservation and solar energy technologies in
residences. Only under certain conditions may
DOE, in consultation with the Federal Trade
Commission, issue a waiver of this prohibition.

The major concern leading to this prohibi-
tion was over the fear of allowing a monopoly
power to influence a competitive marketplace.
Methods are needed to ensure that utility ener-
gy marketing programs do not lead to anticom-
petitive effects. To the extent that these new
technologies can be developed by many open-
ly competitive firms, uti l it ies should not be
allowed to act in a manner that would unrea-
sonably favor one or a few firms over others, or
limit consumer choice in any manner. The po-
tential for competitive prices and varied tech-
nical design must be maintained. However, a
blanket prohibition on utility activities in this
area obstructs the stated national goal of the

accelerated use of conservation and renew-
able energy sources in cost-effective applica-
tions and limits innovation. DOE could spon-
sor and evaluate a variety of utility programs
designed to promoted conservation and solar
energy development in a competitive environ-
ment, while avoiding the concerns that led to
these restrictive regulations/prohibitions.

In many cases, the requisite program analy-
sis can be accomplished at the State level. All
State regulatory commissions are required by
law to consider the potential anticompetitive
impacts of utility programs. Some States have
supplemented this requirement with additional
regulatory restrictions (see, for instance, Cali-
fornia Public Utilities Code). States are in a
better position to tailor uti l ity initiatives to
their own circumstances than DOE because
they have more authority and clearly have re-
sponsibil ity for decisions with ratepayer im-
pacts. DOE should further scrutinize uti l ity
programs only where the States have failed to
fulfill this responsibility.

A few utilities that had active or planned
programs to promote the use of conservation
and renewable resources by customers have re-
corded striking success. The Tennessee Valley
Authority (TVA) has launched an aggressive
program to place wood stoves and solar water
heaters in its service region. The TVA program
of home energy audits and interest-free financ-
ing on loans for insulation has generated a
strong consumer response. Both of these pro-
grams, and other TVA efforts, save money for
all customers through lowering demand for
electrical generation and delaying or elim-
inating the need for new thermal generating
plants. Pacific Power and Light, in Portland,
Oreg., has saved both capital and operating
costs through an active program of home ener-
gy audits and utility-financed retrofits.

The existence of these programs indicates
two things. First of all, it will be very much in
the economic interest of many utilities and
their customers to encourage and finance con-
servation and renewable energy devices. Sec-
ondly, many utilities have not acted to estab-
lish such programs, and may not do so even if
current legal restrictions are removed. Thus,
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the Department can play an important role in
helping utilities understand the potential of
these technologies.

Another major incentive provided by util-
ities for deployment of solar energy and cogen-
eration is the potential for utility purchase of
excess power. A key to such buyback is the de-
velopment of technologies that can be suc-
cessfully connected to the existing utility grid.
Technical compatibility issues can best be ad-
dressed by direct contact between utility engi-
neers and local entrepreneurs.

Price issues are partially resolved by the
recently issued regulations implementing the
Public Util it ies Regulatory Policy Act. These
regulations establish mechanisms to guide
States in determining the rates at which util-
ities wilI purchase power from local generators
and the rates at which the utility will sell stand-
by power. States have 1 year to implement
their own methods. Continuing Federal over-
sight in this process, along with information
sharing, can help launch this new effort con-
structively.

Issue 17

International
Markets

The requested level of funding for the solar
international program is inconsistent with
the potential importance of the international
solar market and the needs of developing
countries for solar and conservation options.

Summary

Solar exports, especially of relatively high-
technology products such as solar cells, wind
generators, electrical controls, and heat en-
gines, could greatly benefit both U.S. industry
and developing countries where conventional
energy costs are high. Commercialization in
the United States for some products such as
photovoltaics, which evidently are susceptible
to large cost reductions with mass production,
could be accelerated by this expanded market.

A large international market also exists for
relatively low-technology products such as
low-temperature collectors for water heating
and agricultural applications. Stimulating in-
digenous production capacity may be more
beneficial for developing countries and could
reduce pressure on the world oil and financial
markets. DOE activity in the international
solar area appears to be increasing, as there is
now an Office of International Programs re-
porting directly to the Assistant Secretary for
C&SE as well as a specific line item budget.
However, the projects being managed by this
new Office do not result from a coherent U.S.
export policy and are not responsive to the ur-
gent needs of developing countries.

Questions

1. Is an international plan being developed?

2

3.

What should be the objectives of such a
plan? What balance is appropriate between
an emphasis on maximizing opportunities
for U.S. exports and providing technical as-
sistance for the creation of an indigenous
solar industry in developing countries with a
Iimited capacity to finance imports?
To what extent should simpler, low-tempera-
ture technologies be targeted for export
along with more high-technology options?
Should conservation technologies be inte-
grated into the solar international program?

4. To what extent should the solar internation-

5

al program be restructured on the basis of
foreign policy considerations such as the
balance of payments and the economic sta-
bility of poor countries? To what extent are
such factors being considered in planning
the DOE program?
Did DOE take the DPR on innovation into
account in developing its international pro-
gram?

Background

No systematic surveys have been under-
taken to estimate the total size of the solar ex-
port market, but many observers are con-
vinced that a potential market of many hun-
dreds of mill ions of dollars in annual sales
could be developed in the 1980’s. Developing
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these markets would be highly beneficial to
the domestic solar equipment market, since
the additional overseas demand would result
in larger production runs and accelerated re-
search. This would reduce domestic prices and
accelerate improvements made in devices sold
in the domestic market, yielding the United
States a long-term advantage, even if many de-
veloping countries began to manufacture their
own systems with U.S. technical assistance.

Developing nations may have both the
greatest need and the best conditions for many
solar technologies. As OTA’s study of the Ap-
plication  of Solar Technology to Today’s Ener-
gy Needs emphasizes, poor nations are likely
to be most vulnerable to energy shortages and
steep increases in energy prices. They typically
have not yet invested in an extensive network
of transmission and distribution facilities, so
that onsite solar technologies could provide
power to dispersed sites without the expense
and delay associated with building such facil-
ities. Onsite solar equipment can be installed
in small increments, as needed, reducing the
lengthy periods of construction required for
conventional energy faciIities.

Some applications of solar energy may well
become economically attractive in developing
nations before they do so in the United States.
The cost of competing energy–when it is
available at al 1— is often high. Labor costs —
which represent a substantial fraction of the
total costs of some solar installations — are
usually quite low. And most developing coun-
tries are located in areas where sunlight is
more plentiful than in North America.

Solar energy may also prove especially at-
tractive to many developing countries on
broader grounds of social utility. The relatively
high labor intensity of some solar technologies
can help alleviate the endemic high unemploy-
ment and underemployment that plague most
developing countries. Solar facilities can often
be constructed using materials that are locally
available. And using solar energy does not
commit developing countries to forms of ener-
gy production that they may not be able to sus

tain because of fuel shortages or the lack of se-
cure funds for fuel costs and other operating
expenses.

The attractiveness of solar technologies for
many developing countries, the expense of
transporting bulky solar equipment, and the
limited capacity of many poor countries to
finance extensive imports suggest that many
developing countries will find solar energy an
ideal import substitution industry. The U.S. in-
ternational program should find an appropri-
ate balance between maximizing opportunities
for exports and providing technical assistance
for the creation of an indigenous solar industry
in developing countries. Since conservation
measures can often be combined effectively
with solar technologies (see Issues 12 and 33),
it may be cost effective to integrate conserva-
tion technologies into the international solar
program.

A new Office of International Programs is
described in the solar energy goldbook, though
it has not yet been officialIy organized. The ini-
tial projects for the Office, apparently inher-
ited from other programs, are not large enough
to have significant impact either abroad or on
the domestic solar industry. The total budget
request is only $15 million ($11 million in solar
technology, $4 million in solar applications).
Of the $11 million, $9.2 million is allocated to
projects in Saudi Arabia and Italy. The largest
is a 350-kW (peak) photovoltaic system in
Saudi Arabia, to begin operation in 1981.

These projects represent neither a coherent
U.S. export policy nor a coherent policy for
providing technical assistance to developing
countries. It might be hoped that future agree-
ments wiII involve some of the more con-
strained developing countries; that a more ap-
propriate balance be found between export-
oriented programs and technical assistance
programs; and that conservation technologies
be integrated into solar- technical assistance
programs.

Fruitful relations with other countries wil l
depend on careful planning and implementa-
tion of agreements, and coordination with
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other Government agencies. An overall plan
for what the Office is trying to accomplish and
how it will go about it would be extremely use-
ful, both in directing activities and avoiding
the many pitfalls that exist in dealing with
other countries.

Issue 18

Energy Use in
Federal Buildings

DOE should consolidate existing programs
to equip Federal buildings with energy con-
servation and solar energy systems, and
move more aggressively to implement these
programs.

Summary

Federal buildings offer an important oppor-
tunity to test integrated conservation and solar
technologies, reduce fossil energy use, assist
market penetration and cost-reduction of
products through large-scale procurement, and
prove the commitment of the Federal Govern-
ment to reducing fossil energy use. Currently
there are three separate congressionally au-
thorized programs in this area. DOE should
couple the consolidation of these programs
with aggressive implementation, and solicit
more active interagency participation to meet
the legislative goals for Federal buildings.

Questions

1.

2.

3.

4.

How much did the Federal Government
spend on building energy use last year?
What progress has been made toward reduc-
ing the total energy use in Federal buildings?
What methods have been established to en-
sure uniform building audits? How much is
known regarding energy use by various
building type and climate zones?
Why has the Department failed to move vig-
orously to cut fossil energy use? What are
the staffing plans to coordinate this effort
this year?

5. How will the Department ensure that solu-

6

7

tions are optimized for each building, that
the results are shared within the Govern-
ment, and explained to the public?
How does the Federal Government ensure
that components and appliances purchased
for buildings are energy efficient?
How will the present “solar” and “conserva-
tion” Federal Buildings Program be coordi-
nated? Why are they not directed by the
same off ice?

Background

The Federal Government has an obvious op-
portunity to display publicly its commitment
to renewable technologies, conservation, and
more efficient fossil fuel use through energy-
conscious management of its own buildings. In
addition to demonstrating its credibility, Fed-
eral properties serve as a useful instrument for
testing some new technologies and demon-
strating new but proven technologies (see Issue
10). The large, coordinated procurements rep-
resented by the Federal market offer the pros-
pect for creating a market-induced, cost-lower-
ing mechanism for such devices as solar collec-
tors and high-efficiency furnaces.

The Federal Government accounts for about
2.6 percent of total U.S. direct energy use,
through its 490,000 buildings and related oper-
ations. While promises about reducing this
consumption are strong, there is Iittle evidence
that change is occurring. Congress has given
DOE goals for the conservation-based efforts
that include reducing energy in existing Feder-
al buildings by 20 percent in 1985, and by 4 5
percent in new buildings (below the 1975-76
levels). These goals are easily achievable tech-
nicalIy and would clearly be cost effective, yet
little progress has been made toward achieving
them. Congress has also asked DOE to submit
a 1 O-year plan for energy conservation in al I
Federal buildings.

Separately, the Solar Federal Buildings Pro-
gram is aimed at demonstrating Federal leader-
ship through the use of solar heating and cool-
ing in new buildings. With Iimited resources,
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centralized program integration is essential. In
addition, one of the principal lessons of re-
search and experience with building energy
use over the past few years is that solutions
must be carefully tailored to each building,
with consideration given to existing energy use
and cost, building function, site orientation,
and so on. The arbitrary determination that
“solar” or “conservation” is the choice for a
building retrofit reinforces the undesirable dis-
tinction that already exists between these two
complementary options. The Assistant Secre-
tary should act to develop methods to inte-
grate these programs, including consultation
with appropriate congressional staff.

At present no coherent data base exists re-
garding energy use in Federal buildings. No
program effort can be carefully crafted until
such a base is created. Many buildings will im-
mediately emerge as candidates for simple ret-
rofits which will quickly lower energy use. In-
formation gained from examining the patterns
of energy use will indicate what types of effort
should go to training building managers, to
major retrofits, and to minor retrofits.

Strategies developed for an integrated Fed-
eral buildings approach might include wide-
spread demonstration of low-cost, no-cost
techniques that could also be used in homes,
including explanations of the devices; testing
of advanced energy systems in a few carefully
selected sites; timely implementation of strong
energy standards for Federal structures; and
Government-wide monitoring of energy use by
building type. Discount rates used in determin-
ing investment for Federal buildings should be
scrut in ized to determine i f  they correct ly
assess market impacts and marginal costs.

While DOE must be the catalyst for Federal
action, all agencies must be held responsible
for their own properties, and a supportive posi-
tion by OMB is critical to the success of a Gov-
ernment-wide effort.

DOE has not acted aggressively in the past
in implementing the Federal Energy Manage-
ment Program, in spite of clear instruction
from Congress. ’ Vigorous leadership by DOE,

‘See House Government Operations Committee report, Energy

Conservation With/n the Federal Government, The Department of
Energy’s Ro/e, November 1979.

as coordinator of Federal energy conservation
and solar energy programs for all Federal agen-
cies and facilities, is necessary to demonstrate
to the public that integration of solar and con-
servation techniques produces the most ener-
gy-efficient results.

Issue 19

Organizational Conflicts—
SERI, RSECs, ROs

Confusion and competition between the
several “arms” of C&SE add to the difficulty
of meeting goals.

Summary

There is considerable uncertainty and con-
fl ict regarding the appropriate roles to be
played, in both research and commercializa-
tion, by the non-Washington components of
C&SE –the Solar Energy Research Institute
(SERI), the DOE Regional Offices (ROs), the
Regional Solar Energy Centers (RSECs), and the
national laboratories. Lack of clearly defined
roles for these units, and lack of a clear under-
standing of their relationship to each other and
to DOE headquarters, add a needless obstacle
to effective program operation and constrain
limited resources.

Questions

1.

2.

3.

What is the exact responsibility of each of
the agencies identified above regarding re-
search and commercialization of solar tech-
nologies and energy conservation? What is
their relationship to each other?
Is the organizational decision that places a
separate administrator (Deputy Assistant
Secretary for Field Operations and Interna-
tional Programs) over these agencies likely
to improve coordination and reduce com-
pet it ion?
Is the organizational decision to place a
separate Deputy Assistant Secretary over
these agencies l ikely to further separate
these agencies from headquarters program
direction?
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4.

5.

Is there a long-term strategy to combine
these agencies?
How do these agencies ensure that they as-
sist the State energy offices rather than com-
plicate their work?

Background

Solar and conservation activities require
much more local outreach, education, and
grassroots activity than most Federal pro-
grams. It is also clear that solar and conserva-
tion choices must be responsive to local cli-
mate and other variable characteristics, and
that many types of research and many avenues
to implementation will be needed. In response
to this conclusion and in response to the seem-
ingly universal desire of States and localities to
locate  Federa l  fac i l i t ie s  in  the i r  a reas ,
specialized agencies have come into being.

Since the agencies have often been limited
(or understand themselves to be limited) to
either “conservat ion” or  “solar ,”  thei r  ex-
istence has contributed to the competition bet-
ween these two divisions (see Issue 12). Since
the agencies wish to conduct their own proj-
ects, repetition of effort could occur, Perhaps
most critically, opportunities for cooperation
and complementarily are lost.

The 10 DOE ROs seem to operate primarily
as administ rat ive vehicles for  t ransmitt ing
various forms and applications from States to
headquarters. Consequently, most staff effort
goes into such activity. The staffs typically are
not welI informed on the programs run from
Washington, thus making it difficult for them
to deal effectively with States and citizen
groups, No meaningful technical expertise has
been made available through the ROs. Those
headquarters programs that have attempted to
decentralize management, such as the Small
Grants Program, have found that staff assigned
to their program in the RO report to the RO
Director, and their time can be redirected to
whatever tasks or programs are highest current
priority for the Regional Director. This further

reduces the incentive for programs to be de-
centralized, as Washington management can-
not ensure the availability of staff assigned to
their program. If there is no demonstrated
need for the ROs, perhaps they should be elim-
inated or replaced by an office that only dis-
penses information produced by DOE.

SERI and RSECs reflect a strong response to
the Department’s solar constituency, as welI as
an attempt to distribute Federal funding for
solar across the country. While SE R I is begin-
ning to consider its mandate to include the
promotion of solar and related conservation
technologies, RSECs have tended to concen-
trate entirely on solar. RSECs have difficulty
providing comparable levels of service to all
States, due to their geographic location, and
the role of SERl has clearly changed from the
initial concept of the principal solar research
arm of the Department to a much broader enti-
ty, with an expenditure level expected to reach
$122 million in fiscal year 1980 and over 700
employees. The level of funding for the four
RSECs was $13.5 million in fiscal year 1979,
and should be about $21.7 million in fiscal
year 1980. Author ized personnel level  for
RSECs is 235.

The Energy Extension Service, now under-
way in al I States following a pilot program in
10 States, is primarily concerned with conser-
vation techniques, although the legislative
mandate specifies both conservation and re-
newables. The Energy Extension Service pro-
grams can be expected to vary widely and be
responsive to specific State needs.

As program budgets grow and strategies be-
come more clearly defined toward the goals of
the DPR, it will be increasingly important to
find complementary roles for these groups. A
thorough review and analysis of the actual ac-
tivities conducted by each at this time, includ-
ing staffing patterns and the outreach activ-
ities, plus a rigorous evaluation of effective-
ness, would be helpful as a first step.


