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Some of the most basic questions and issues
raised by this critique can only be answered at
the highest levels of the Department of Energy
(DOE). During the course of the review, it be-
came clear that the elements of meaningful
goals and priorities, and strategies to meet
those goals, were lacking. These elements are
crucial to the success of any effort, either in
Government or in the private sector, and they
are particularly important in clarifying the val-
ue of an effort undertaken to deal with a prob-
lem of enormous national and international
importance, such as the present energy situa-
tion Goals, priorities, and plans must be set
not only for programs within Conservation and
Solar Energy (C&SE) areas, but these goals
must complement or match similar goals, pri-
orities, and plans for conventional fuels and
other new supply opt ions. Senior DOE man-
agement is responsible for this effort, the sum
of which represents our national energy policy.

Issue 1

Goals
and Plans

The ambitious goals set by the President for
solar and conservation must be kept current
and translated into specific interim objec-
tives for the various programs.

S u m m a r y

Goals are used in planning programs to meet
national object Ives To be relevant, solar and
conservation goaIs must be derived from the
best estimates of what is desirable and achiev-
able This analysis requires the consideration
of factors such as the expected cost and avail-
abiI ity of other sources, economic growth,
technologicla development (and failure), and

new concepts for achieving the same end. The
Program Summary Documents (PSDs or gold-
books) present energy production goals for
solar energy based on the Domestic Policy Re-
view (DPR), and energy-saved goals for conser-
vation based on the the Committee on Nuclear
and Alternative Energy Systems (CONAES) sce-
narios. Refinements of these goals should be
expected in future versions of the gold books.
I n particular, the conservation goals must be
much more more rigorously defined, perhaps
by a DPR for conservation.

Simple Quad goals for 1990 or 2000, how-
ever, are not adequate for planning programs
It is necessary to define what actually has to
happen for the Nation to meet the goals and
what DOE role must be to ensure success. Ex-
plicit, year-by-year milestones should be pro-
vided so that Congress can determine it these
goals shouId be accepted as national policy,
appropriate the resources necessary for
meeting them, and hold the programs account-
abIe for progress made. Congress ion a I pressure
may be required to ensure that DOE augments
its anaIytic capabiIity to produce i m proved
goals and plans.

Quest ions

1.

2.

3

4

5

Has DOE accepted the DPR scenarios as the
guides for the solar programs?

When wi l I  comprehensive conservat ion
goals (that wiII be useful for program plan-
ning) be developed?

When wilI DOE prepare detailed plans for
the Nat ion to reach the stated goals?

How will DOE keep the goals current and
how often should they be revised?

Can the Assistant Secretary for Policy and
EvaIuation work with the Oft ice of PIanning
and  AnaIysis  in C&SE  to produce  such a pIan
w I t h their present resources and mandate?
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Background

Table 1 contains DOE’s solar goals, as an-
nounced by the President on June 23, 1979,
which were derived from the Maximum Practi-
cal Scenario of the DPR on solar energy.

The conservation goals (table 2), which have
not been endorsed directly by the President,
are stated to be at least adequate to meet the
savings suggested by the recent report of
CONAES, evidently for scenario A of that
report,

As  po in ted out  in  the  CONAES  s tudy ,
achieving these goals wiII require great and
sustained efforts by both the private and pub-
lic sectors, This effort can be estimated only if
detailed breakdowns by specific program ob-
jectives are available. For instance, the wind-

power goal is 1.7 Quads in 2000. An adequate-
ly detailed plan would specify how many ma-
chines of varying sizes would be required to
produce 1.7 Quads, the industrial capacity
over time to produce and deploy them, materi-
al and capital requirements, the schedule for
technological i m prove merits and resource
mapping, and estimates of when and how non-
hardware-related market barriers can be eval-
uated and addressed. Such a plan would de-
lineate a clear path to the desired goals in-
cIuding what must be done this year as part of
the overall effort Not only would such a plan
provide clear direction to the programs, but it
would also provide a means for Congress to
evaIuate programs’ progress and need for
funding relative to other programs and na-
tional objectives. The wind energy program
was chosen here as an example because it is

Table 1 .—Solar Goalsa

2000
Solar technology 1977 Base case at $32/bbl Maximum practical Technical limit

Active heating and cooling . . . . . . . . . Small 1.3 2.0 3.8 ‘- -

Passive heat ing and cool ing . Small 0.3 1.0 1,7
Industrial and agricultural. . . . . — 1.4 2.6 3.5
Biomass . . . . . . . . . 1.8 4.4 5.4 7.0
Photovoltaic systems . . . . . . . . . . . . . — 0.2 1.0 2.5
Wind systems. . . . . . . . . ... . . . . . . — 0.9 1.7 3.0
Solar thermal power. . . . . . . . . . . . . . . — 0.2 0.4 1.5
Ocean thermal . . . . . . . . . . . . . . . . . . — — 0.1 1.0
Hydro. . . . . . ... . 4.0 4.3 4.5

High head . . . . . (2.4) (3.5) (3.5) (3.5)
Low head, ... ... . . . . (Small) (0.5) (0.8) (1 .0)
Total (Quads) . . . . . . . . . . . . . . . . . 4.2 ‘- 12.7 - 18.5 28.5

aThe e;tlmates I n th IS table represent the amount of convent tonal energy than can be d Isplaced  by sola;  sy;te rnsj rather than tie amount o-f energy actually del Ivered by
solar systems

blncludes  process  heat, onslte  electricity, and heating and hot Water

SOURCE “Solar Energy Domestic Policy Review, Response Memorandum, February 1979, as printed In the So/ar  Eflergy  Program Docurnenf,  January 1980

Table 2.—Conservation Goals

U.S. energ y consumption (Quads)

Residential/
commercial Industrial Transportation Total

1 9 7 5  c o n s u m p t i o n  . . .  . 16.8 36.7 17,3 7 0 . 8  ‘-

1990 no change path (scenario C). 23.6 69.5 26.9 120

1990 possible (scenario B). . . . . . . . . . 18.4 58.6 23.0 100
Percent savings . . . . . . . . . . . . . . . . . . 220/0 15.7% 1 4.5% 16.70/0

1990 poss ib le  (scenar io  A) .  . 14.1 43.6 16.5 74.2
Percent savings . . 40.3% 37.30/o 38.6% 38.1%
S c e n a r i o  A  Q u a d  s a v i n g s .  . 9.5 25.9 10.4 45.8%

SOURCE Comm!ttee  on~”uclear  and Alternative Energy Systems, December 1979, as printed  In the Energy  Corrservaf/ofl  Program Summary Docurneor  February 1980
corrected by OTA
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one of the best defined, but it stiII does not
present a long-term plan of what must happen
by when and what DOE’s role must be to make
sure it happens.

The goldbooks describe a range of energy
measures, and provide suggested budgets and
timetables Unfortunately, however, the pro-
grams are not clearly I inked to the goals. On
page I I-7 of the conservation PSD it iS s tated
that the “overall objective of the Federal Gov-
ernment's Conservation Program is to encour-
age the adoption by the economy of cost-
effective conservation measures as rapidly as
possible.“ Yet nowhere in the document can
one find a ranking of the proposals in terms of
cost effectiveness Many interesting programs
are presented, but without clear represent a-
tion of anticipated costs, benefits, or probabi1-
ities of success. There is a substantial range of
investment between what is cost effective for
an individual and what is cost effective for the
Nation; this range holds many opportunities
for policymaking, Nor are overalI quantitative
goals of energy conservation presented; one
wouId be interested, for example, in the total
energy to be saved in the United States as a re-
suIt of the completion of the proposed pro-
grams The contribution of each solar project
is a I so presented without ranking, The costs
and benefits of each program are essential ele-
ments  I n deciding how the whole system fits
together

Goals and plans are critical elements to the
success of C&SE, but they must be used with
caution. Goals must be kept up to date with
other energy, environmental, and societal ob-
jectives. They can be invalidated by changes in
energy demand, or the price and availability of
other fuels (either shortfalls or unexpected
surpluses such as conceivably might develop
with natural gas as the price rises). National
security considerations may make solar and
conservation implementation even more im-
perative than it appeared at the time the goals
were set Progress in technological develop-
ment is always uncertain, especially in the
early stages, and future costs are unpredict-
able These factors cannot simply be cranked
into an equation that couId be solved. There is

no one best goa1, on I y estimates of what is de-
sirable and achievable. Thus, goaIs, and the
plans for meeting them, m ust expIicitly incor-
porate these uncertainties and contingencies
for dealing with setbacks.

FinalIy, it also follows that plans and goals
shouId not be changed continually in response
to possibly short-term trends or premises. Pro-

gram implementation can become hopelessly
unstabIe if objectives shift frequent I y. Measur-
able targets, and criteria for revising the
targets, shouId be set for each technology and
conservation strategy, in accordance  with ex-
plicitly stated assumptions.

Issue 2

Setting
Priorities

DOE does not appear to have set priorities
among the various programs in C&SE to en-
sure that the total resources are being ap-
portioned to achieve the maximum benefit.

S u m m a r y

The impending budget constraints, as well as
normal fiscal prudence, suggest that C&SE fa-
vor those programs most Iikely to produce en-
ergy benefits. The gold books do not indicate
that priorities are being set by rigorous, com-
parative analysis. An analytical basis for com-
paring technologies and emphasizing the most
successful ones must be employed, or pro-
grams that eventualIy prove to have only mi-
nor benefits may receive a disproportionate
share of the budget. This analysis should in-
clude (in addition to Quad goals) the ultimate
energy contribution of the technology, eco-
nomic factors, environmental impacts, effect
on employment, stage of development, and
other factors. Such a listing of priorities would
be an integral part of the overall plan to reach
the goals, as discussed in Issue 1. Congression-
al insistence on both the analysis and the ana-
lytical capability to produce it would probably
be required to ensure that a process is created
to lead to this type of effort.
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Q u e s t i o n s

1.

2.

3.

4.

What priorities does DOE now accord the
various C&SE programs?
What are the criteria DOE uses to set these
priorities?
What are the procedures by which DOE will
be evaluating the programs in light of these
criteria to revise the priorities?
How will DOE use these priority rankings,
and how will they be integrated with DOE
priorities for other efforts?

Background

Setting relative priorities is a way of deter-
mining which programs are most likely to con-
tribute substantially to national objectives,
and which therefore should be expedited. DOE
should be able to demonstrate that it is distrib-
uting its funds in such a way as to have max-
imum impact both in the near and long term.
Ideally, DOE would have a clear concept of
how each technology would be implemented,
and the costs and impacts of doing so. Then a
cost/benefit analysis of DOE funding could be
confidently performed for each program, and
the appropriate funding levels determined. It is
clearly premature to expect such a convincing
analysis, but some sort of cross-technology
comparison is sorely needed to maximize the
overall effectiveness of C&SE. Assigning ra-
tionally determined priorities to each technol-
ogy is a way of doing this.

The goldbooks present neither a cross-tech-
nology analysis nor sufficient data to perform
one. Even comparing the Quad goals for 2000
and the program costs is impossible because
meaningful cost data (for the full periods of
the programs) are not known. Table 3 com-
pares the DOE fiscal year 1981 budget request
with the DPR solar energy goals for 2000 or the
conservation savings expected in 1990 (see is-
sue 1). This table is much too simplistic to use
for planning purposes. For instance, the low
ratio for industrial conservation indicates that
DOE expects private industry to do most of its

own R&D. Nevertheless, some sort of program
comparison must be done to know if DOE is
getting the maximum value for its funding i n
the context of meeting overaIl goals. Table 3
also presents quaIitative estimates of the im-
portance of several other factors.

If the budget were closely related to the
goals, a low ratio would indicate a high na-
tional energy return on DOE money. As stated
above, this table must be used with extreme
caution. Expensive long-term R&D programs,
such as photovoltaics, cannot be expected to
compare with near-term applications such as
solar heating, but their eventual contribution
could be much greater. Furthermore, the esti-
mates for 2000 couId shift, changing the ratio
considerably. However, the table does suggest
which programs might be scrutinized for either
augmenting (low ratios] or cutting back (high
ratios).

The qualitative rankings are relative indi-
cators of promise or problems. These prelimi-
nary rankings are i l lustrative only, and dif-
ferent orderings could be justified, Ultimate
potential refers to the maximum Quad produc-
tion (or conservation) that might eventually be
expected. The indirect solar applications rank
highest because they have the most general
use. Conservation technologies are the lowest
because the potential shrinks as implementa-
tion progresses. However, it is noteworthy that
the potential for conservation before the end of
the century dwarfs that of solar. Conservation
technologies have very attractive economics
at this time; economics for the solar R&D pro-
grams are largely speculative. The stage of de-
velopment refers to technological readiness
and the risk in depending on that readiness. In-
stitutional and market barriers are the non-
technical problems that may beset new tech-
nologies, particularly if they call for radically
new producer or consumer patterns, or differ-
ent ways of managing the energy flow. Both
these columns are subjective.
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Table 3.—Comparison of the DOE Fiscal Year 1981 Budget Request With DPR Solar Energy Goals for 2000 or
Conservation Savings Expected in 1990

Fiscal year
1981 Ultimate Stage of Institutional

budget Quad goal potential develop- and market
request (2000) Ratio (Quads) Economics ment barriers

Solar
Active heating and cooling . . . . . . . . . $57.7 2 $ 30 B B A c
Passive heating and cooling . . . . . . . . 33.9 1 30 B B A c
Industrial and agricultural. . . . . . . . . . 49.0 2.6 20 B B B A
Biomass . . . . . . . . . . . . . . . . . . . . . . . . 66.7 3 6 a 20 A B A A
Photovoltaics . . . . . . . . . . . . . . . . . . . . 175.6 1.0 180 A ? c B
Wind . . . . . . . . . . . . . . . . . . . . . . . . . . . 80.0 1.7 50 A A B c
Solar thermal (electricity) . . . . . . . . . . 117.5 0.4 290 A ? c c
Ocean . . . . . . . . . . . . . . . . . . . . . . . . . . 39.2 0.1 390 A ? c c
Conservation (1990)
Residential/commercial . . . . . . . . . . . 97.6b 9.5 10 c A A c
Industrial. . . . . . . . . . . . . . . . . . . . . . . . 58.9 25.9 2 c A B A
Transportation . . . . . . . . . . . . . . . . . . . 113.0 10.4 11 c A A B

A = favorable outlook B = Inirmedlate C = Ilmlted  potential or dlfflcult problems
aExcludes  the I 8 Quads already being used
bDoes  not ,nclude  $2025  mllllon for the Schools  and l+osPltals  Grant program or $19895 for the Weatherizatlon  Ass[stance program  The energy contribution Of these

Droarams  ~resumably  IS Included In the 95 Quads but the hlqh  budget levels result from the actual Implementation  being done by DOE. unlike  the other Droarams
whl;h are Ilmtted  to R&D or demonstration projects

SOURCE Office  of Technology Assessment

Issue 3

Planning Programs
to Meet Goals

DOE Solar and Conservation Programs do
not appear adequate to meet the suggested
goals.

Summary

It is difficult to discern the impact of the
President’s goals on the DOE programs since
neither the PSDs nor the fiscal year 1981 budg-
et submission relate the programs and the
goals in any detail. The solar R&D components
are generaIIy described adequately, but there
is littIe evaluative perspective to indicate
whether the programs are actualIy on track.
Commercialization plans are described more
vaguely, evidentIy refIecting DOE uncertain-
t y about how to address this phase. Meeting
the goals wiII require that considerably more
effort be given to implementation relative to

R&D than is now the case. In the absence of a
detailed technology implementation plan
coupled with rigorous evaluation to ensure ap-
propriate progress, there will be a natural
tendency to continue perfecting technology
that may never be introduced to the market-
place.

Present solar programs appear inadequate
for reaching the President’s 20-percent solar
goal. In real dollar terms, the fiscal year 1981
budget request for DOE solar programs is
slightly lower now than before the President’s
goal was announced. While solar funding prob-
ably must be increased to meet the goal, in-
creases should be justified and determined by
an improved analytical rationale to ensure that
a coherent, least cost solar strategy is devel-
oped.

Quest ions

1. Was the fiscal year 1981 budget request pre-
pared under a plan to meet the President’s
goals? If not, should such a plan be devel-
oped ?



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

2

3.

What procedures is DOE using to determine
i f its programs are operating at the appropri-
ate level and efficiency?
What mechanisms does DOE have for accel-
erating programs shown most promising b y
the research, development, and demonstra-
t ion and commercialization programs and
curtaiIing those considered Iess promising?
For abandoning failed initiatives? How are
these evaluations to be made?

Background

At a minimum, the development of a pro-
gram strategy requires an initial assessment of:

potential contribution to goals assuming
technological and commercial success;
aIternate program approaches and identi-
fication of resources required for achiev-
ing levels of contribution for each tech-
nology path and confidence levels of at-
taining these contributions;
potential infrastructure or societal barri-
ers to commercial application, and plans
for overcoming such barriers;
the optimum timing and degree of private
sector involvement i n program develop-
ment;
potential environmental and socioeco-
nomic impacts; and
methods for determining when the level
of effort shouId be reduced or eliminated,
either because commercialization has
been achieved or the strategy has failed,

The strategic plan should clearly identify
specific subprogram goaIs, the program ap-
proaches to meet them, methods of implemen-
tation, the required funding levels, contingen-

cy plans, schedules, and decision-point mile-
stones,

Coherent, long-range solar and conservation
plans of this kind have not yet been developed
by DOE. At present, different documents pro-
duced by DOE do not even contain agreed-
upon estimates of the most basic parameters,
such as the number of solar systems that must
be deployed to meet the DPR goals. For exam-
ple, the fiscal year 1981 budget request esti-
mates that 14 b i I I ion ft2 of collectors must be
installed to reach the DPR goal of 2.6 Quads of
agricuIturaI and industriaI process heat, whiIe
the 1980 PSD estimates that only 5.9 biIIion ft2

wiII be required. There is Iittle evidence of in-
place mechanisms for objective evaluation of
relative progress, changing assessment of uIti-
mate potent i a 1, timing, and resource require-
ments.

I n addition, there appear to be no centingen-
(-y plans to effect required changes in empha-
sis, shouId the need be identified, Some tech-
nologicaI approaches a I most certainIy wiII f a i I
to meet short- or long-term goals If the over-al I
goaIs are to be reached, other technologies
w i I I have to be deveIoped or depIoyed more
rapidly than expected.

A major deficiency of the gold books is the
lack of evaluation of existing programs. His-
toricaI achievements and resuIts to date are
not described. Each program is presented as
V irgin, without review of previous faiIures and
successes. Most ongoing programs shouId in-
volve adjustment and correction as they pro-

ceed, as welI as evaluation to ensure that they
are still relevant  to achieving the overall goaIs.
This topic iS discussed in Issue 5 .


