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BY THE COMP??CJ’l FR GENERAL /E@ I r 
Report To The Chairman, Subcommittee 
On Energy Conservation And Supply 
Committee On Energy And Natural Resources 
United States Senate 
OF THE UNITED STATES 

W’ 20-Percent Solar Energy Goal- 
’ Is There A Plan To Attain It? 

The President’s June 1979 Solar Message es- 
tablished a national goal of meeting 20 percent 
of the Nation’s energy needs from solar re- 
soures by the year 2000. 

This report reviews the administration’s ef- 
forts, primarily those of the Department of 
Energy, to attain this goal. 

GAO observed that although several legislative 
initiatives and the creation of a Solar Subcom- 
mittee were called for by the administration, 
final actions have not been taken, GAO’s 
primary concern, however, relates to the lack 
of a comprehensive plan for attaining the goal, 
and is recommending that the Secretary of 
Energy develop such a plan. 
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COMPTROLLER GENERAL OF ?%4E UNITED STATES 

WASHINGTON. DC. 2QS411 

B-198213 

&he Bonorable John A. Durkin 
Chairman, Subcommittee on Energy 

‘Conservation and Supply 
Committee on Energy and Natural 

Resources 
United States Senate 

Dear Mr. Chairman: 

In a February 18, 1980 letter, you requested the Gen- 
eral Accounting Office to examine the efforts being taken 
by tp’ administration, primarily the Department of EnergyMC 
(DOE); to attain the President’s goal of meeting 20 percent 
of the Nation’s energy needs from solar resources by the 
year 2000. Also, you asked for our report so that it could 
be of use to your Subcommittee during its upcoming hearings 
on the administration’s 1981 budget request. 

The solar energy goal established by the President in 
his Solar Message of June 20, 1979, assumed a strong, con- 
certed effort by Federal, 
vate industry, 

State and local governments, pri- 
and energy consumers. The President stated 

that the Federal Government has a responsibility for provid- 
ing incentives, information, 
solar goal. 

and the impetus for meeting the 

In his Message, the President enumerated approximately 
50 elements or actions relating to the attainment of the 
solar goal. Some of these were identified as “key elements” 
including the establishment of a permanent standing subcom- c p/gdJ- 
mittee (Solar Subcommittee) of the Enerqy Coordimtinq pL-6) _---- 
Comm>+e@ l-/ to monitor and direct all Federal solar pro- 
grams and a number of proposed legislative and other 
initiatives. Because of the extremely tight reporting 
deadline established by your request, we limited the scope 
of our work to reviewing the status of these key elements. 

L/The Energy Coordinating Committee was established by the 
President in Sept. 1978 to provide for the coordina- 
tion of Federal energy policies. See the footnote on 
page 9 in app. I for further details. 
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We conducted our work primarily at DOE headquarters of- 
fices. DOE is the lead agency for carrying out Federal solar 
programs aimed at achieving the ZO-percent goal. Our work in- 
cluded a review of various solar strategy and budget planning 
documents and discussions with officials of DOE, the White 
Bouse Domestic Affairs and Policy Staff, Office of Management 
and Budget, and the Agency for International Development. 

Our comments on the status of the administration’s ef- 
forts and primarily those40f DOE are discussed in appen- 
dix I of this letter. Our observations and recommendations 
are highlighted below. 

We observed that while the President called for several 
legislative initiatives and the creation of a Solar Subcom- 
mittee, actions are underway, but none have yet been final- 
ized. Both of these could be crucial to the successful 
attainment of the solar goal. Our primary concern, how- 
ever, relates to a total lack of a comprehensive plan 
for attaining the goal. Such a plan, in our opinion, should 
(1) establish interim goals, (2) contain specific actions 
needed to attain the goals, and (3) identify the roles and 
responsibilities of other Federal agencies to meet the- 
goals. Also, the plan should be periodically reviewed to 
determine its effectiveness and to identify areas needing 
modifications. 

Accordingly, we are recommending that the Secretary 
of Energy, as Chairman of the Energy Coordinating Committee 
and as head of the Department with overall responsibility 
for Federal solar programs, develop a plan to attain the 20- 
percent solar goal and periodically review this plan to 
determine its effectiveness. We are further recommending 
that the Secretary furnish the plan to the congressional 
oversight and budget committees as soon as possible so that 
it can be of assistance to the committees in their delibera- 
tions on solar energy policy and budget matters. 

As you requested, we did not obtain formal agency com- 
ments on this report; however, it was discussed with DOE 
officials within the offices of the Assistant Secretary 
for Conservation and Solar Energy, and the Assistant Secre- 
tary for Policy and Evaluation. They agreed with our con- 
clusions and recommendations. 
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We are sending copies of this report to the Chairman, 
Senate Committee on Energy and Natural Resources, the Secre- 
tary of Energy, and other interested parties. We will also 
make copies available to others upon request. 

Sincerely your 

$,R~ 

Comptroller General 
of the United States 
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APPENDIX I APPENDIX I 

CCIMMENTS ON THE STATUS OF FEDERAL 

EFFORTS TO ATTAIN THE 20-PERCEN.T 

SOLAR ENERGY GOAL 

By letter dated February 18, 1980, the Chairman, Subcom- 
mittee on Energy Conservation and Supply, Senate Committee on 
Energy and Natural Resources, requested the General Accounting 
Office to examine the efforts being taken by the administration, 
primarily the Department of Energy (DOE), to achieve the Pres- 
ident’s goal of meeting 20 percent of the Nation’s energy 
needs from solar resources by the year 2000. The following 
sections provide background on the solar goal, our obser- 
vations, and recommendations to the Secretary of Energy. 

BACKGROUND 

The President, in his June 20, 1979, Solar Message L/, 
outlined a national strategy for accelerating the use of 
solar energy resources. As part of this national strategy, 
the President established a goal of meeting 20 percent of 
the Nation’s energy needs from solar resources by the year 
2000. The goal calls for a strong, concerted effort by Fed- 
eral, State and local governments, private industry, and energy 
consumers . The President stated in his Message that the Fed- 
eral Government has a responsibility for providing incentives, 
information, and the impetus for meeting the solar goal. 

The Solar Message was based upon the results of the Domes- 
tic Policy Review (DPR) 2/ of solar energy, which was completed 
in February 1979. The DPR, which was requested by the President 
in his May 3, 1978, Sun Day speech, was conducted by over 100 
officials representing more than 30 executive departments and 
agencies under the direction of the Secretary of Energy. The 
major findings of the DPR included (1) significant potential 
exists for expanding the Nation's use of solar resources: (2) 
solar resources offer numerous important advantages over 

------ 

l-/The term "Solar Message" as used in this report refers 
to the President's Message on Solar Energy, and the 
accompanying Fact Sheet which was presented to the 
Congress on June 20, 1979. 

Z/For the DPR, solar resources were defined to include direct 
sunlight and indirect resources such as biomass, hydro, 
wind, and ocean energy. The definition does not include 
geothermal. 
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competing technologies, such as fewer detrimental environmen- 
tal effects and improving the Nation’s balance of payments, 
and (3) many solar technologies are already economical and can 
be used in a wide range of applications. 

The DPR used three broad scenarios to examine the 
potential for solar energy. TheBe scenarios, which assumed 
different levels of government support, were a base case 
that represented current energy policies at the present level 
of commitment, and assumed that oil prices would rise gradually 
to the equivalent of $32 per barrel L/ by the year 2000; a 
maximum practical case where government policies are within 
the framework of traditional Federal intervention; and a 
technical limits case that represented the limit to which 
solar resources could be developed given limits of manu- 
facturing, production, and turnover in stocks. The maximum 
practical case scenario corresponds with the 20-percent 
solar goal. The goal assumed a future oil price of $32 per 
barrel in the year 2000, an energy consumption of 95 quads 2/ 
in 2000, and a maximum practical effort by Federal, State, 
and local governments. 2/ 

The DPR's estimates for the individual solar contribu- 
tions are shown in table A. The numbers in this table rep- 
resent the amount of conventional energy that can be displaced 
by solar energy, rather than the amount of energy actually 
delivered by solar systems. Also, because predictions about 
future solar use cannot be precise, the DPR estimated ranges 
for solar penetration in the year 2000. The DPR stated that 
the figures in this table usually represent the midpoints of 
these ranges. The total quads figure of 18.5, shown under 
the maximum practical case, approximately equals the 20-percent 
solar goal. 

I/Today’s world oil prices are already approaching this 
level. 

2/A quad is one quadrillion British thermal units (Btus) of 
energy. The United States now consumes about 76 quads of 
energy a year. 

~/AS defined by the DPR, a maximum practical effort would 
include comprehensive and aggressive initiatives at the 
Federal, State, and local levels, to improve and introduce 
solar technologies within the framework of traditional 
Federal intervention, i.e., increased funding, tax incen- 
tives, loan guarantees, etc. 

5 
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Table A 

Energy Displaced by Solar 

Technologies in 1977 and 2000 

2000 

Solar technology 

Residential/ 
commercial 
heating 
hot water, 
cooling 

Passive design 

Industrial and 
agricultural 

Hydro 
(High head) 
(Low head) 

Biomass 

Solar thermal 
electric 

Wind 

Photovoltaics 

Ocean thermal 
energy conversion 

Solar power 
satellite 

Total quads 

1977 

Small 

Small 

(Z) 
(Small) 

1.8 

Base 
case 

$32/bbl 
Maximum Technical 

practical limit 

1.3 

0.3 

2.0 

1.0 

3.8 

1.7 

1.4 2.6 3.5 

(E) (5,') (32) 
(0.5) (0.8) (1-O) 

4.4 5.4 7.0 

0.2 

0.9 

0.2 

0.4 

1.7 

1.0 

0.1 

1.5 

3.0 

2.5 

1.0 

12.7 18.5 28.5 

Source: Domestic Policy Review. 
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The Solar Message enumerated approximately 50 elements 
or actions relating to the attainment of the solar goal. The 
following were identified in the Message as “key elements.” 

--Proposed legislation including (1) tax credits for 
passive solar designs and applications, new invest- 
ments which provide process heat for use in industry 
and agriculture, and the installation of woodburning 
stoves: (2) establishment of a solar bank to provide 
interest subsidies; and (3) an extension of the exemp- 
tion from the Federal gasoline excise tax for gasoline/ 
alcohol mixture. 

--Establishment of a permanent standing subcommittee 
(Solar Subcommittee) of the Energy Coordinating Com- 
mittee &/ to monitor and direct all Federal solar pro- 
grams. 

--Increased budget and tax expenditures for fiscal 
year 1980 to over $1 billion. 

--Encouraging international use of solar resources 
particularly through the Agency for International 
Development. 

We reviewed the “Weekly Compilation of Presidential 
Documents” since the Solar Message was announced to deter- 
mine whether any additional actions or initiatives were 
taken by the President concerning the solar goal. We 
could not identify any, and the White House domestic policy 
staff stated that there were not any beyond those announced 
by the President in the June 20, 1979, Message. 

Because of the extremely tight reporting deadline 
established by the Senate Subcommittee on Energy Conserva- 
tion and Supply, we limited the scope of our work to review- 
ing the status of these key elements. Our review disclosed 
a number of general observations and concerns. 

Our observations relate to the fact that the President 
called for several legislative initiatives and the creation 
of a Solar Subcommittee, both of which could be crucial to 
the successful attainment of the solar goal. Although 
actions are underway relative to these areas, none have yet 
been finalized. 

L/The Energy Coordinating Committee was established by the 
President in Sept. 1978 to provide for the coordina- 
tion of Federal energy policies. See the footnote on 
page 9 for further details. 

7 
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Our primary concern relates to a lack of a comprehensive 
plan for attaining the goal. We are recommending that the 
Secretary of Energy develop such a plan. 

The following sections discuss our observations, concerns, 
and recommendations. 

LEGISLATIVE INITIATIVES 
NOT YET ENACTED 

Generally, the key elements involving legislative action 
are concerned with two congressional bills. One bill--the 
Crude Oil Windfall Profits Tax Act of 1979 (H.R. 3919)--con- 
tains the following provisions identified by the President 
in his Message: 

--A 20-percent tax credit, up to a total of $2,000 per 
home, for new homes built using passive solar designs 
and applications. 

--A new investment tax credit to encourage the use of 
solar technologies to provide process heat for use in 
industry and agriculture. 

--A new 15-percent tax credit for the purchase and 
installation of air tight woodburning stoves in 
principal residences. 

--An extension of the exemption for gasoline/alcohol 
mixtures from the current 4 cents Federal gasoline 
excise tax to encourage the use of gasohol. 

This legislation passed the House in June 1979 and the 
Senate in December 1979; however, the bill went to conference 
because the Senate amended it. Staff members from the Com- 
mittee on Science and Technology and the Joint Committee on 
Taxation have informed us that generally the items noted 
above have remained the same except that the credits for the 
purchase and installation of woodburning stoves, and the use 
of passive solar designs and applications have been elimi- 
nated. A conference report was filed March 7, 1980. At the 
time of our review this bill was still pending. L/ 

A/During the final processing of this report, the Congress 
passed this bill. 
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The other bill-- the Energy Security Act (S. 932)-- 
includes the establishment of a national solar bank. Accord- 
ing to the President's Solar Message, the bank would be 
funded at an initial annual level of $100 million. The bank 
would provide interest subsidies for owners and builders of 
residences and commercial structures who install solar equip- 
ment. The bank would be funded out of the proposed Energy 
Security Trust Fund. This legislation passed the Senate 
and House in June 1979 and then went to conference. At 
the time of our review the legislation was still in confer- 
ence. 

THE SOLAR SUBCOMMITTEE ----_--___- 
NOT YET ESTABLISHED _- ____ 

In his Solar Message the President directed the Secretary 
of Energy to establish a permanent standing subcommittee (Solar 
Subcommittee) of the Energy Coordinating Committee (ECC) L/ to 
monitor and direct the implementation of all Federal solar pro- 
grams. The President stated that he is expecting the Solar 
Subcommittee '* * * to provide the leadership and day-to-day 
coordinating function which will be essential as we strive to 
meet our national solar goal X * *.lr 

On January 15, 1980, the Secretary of Energy sent a draft 
charter for the Solar Subcommittee to potential member agen- 
cies .2_/ for comment. A Department official involved with 
establishing the Solar Subcommittee explained that the delay 
in its establishment was primarily due to the change in 

l/The FCC was established by Sxecutive Order No. 12083, signed 
September 27, 1978. It is chaired by the Secretary of Energy, 
and is composed of the heads of 24 Federal departments and 
agencies and advisers to the President. The purpose of the 
ECC is to ensure communication and coordination among execu- 
tive agencies, and to develop and consider recommendations 
for improvements in energy policy and the management of energy 
resources. 

z/Membership of the Solar Subcommittee is to include most of 
the ECC members plus other agencies and offices. However, 
all the specific agencies were not yet known at the time of 
our review. Therefore, a complete membership list was not 
available. 

9 
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Energy Secretaries. This official also stated, that a final 
charter, which considered the agencies’ comments, is presently 
with the Secretary for approval and that the Secretary’s 
approval is expected soon. During the final processing of 
this report DOE informed us that the Secretary had approved 
the Solar Subcommittee’s charter, and that it is identical 
to the draft charter. 

The draft charter states that to carry out its responsi- 
bilities, the Solar Subcommittee will attempt to identify and 
propose solutions to problems involving any of the major 
programs which contribute to the Federal Government’s solar 
effort. The needs of individual agencies, existing and 
potential conflicts among agencies, and possible obstacles 
to solar program success will be considered. The draft 
charter further states that the Solar Subcommittee will 
monitor the progress of the Federal Government’s solar and 
renewable energy efforts and identify gaps or deficiencies in 
the program. Regarding these deficiencies the Solar Subcom- 
mittee is responsible for considering appropriate programmatic, 
legislative, or institutional solutions along with new initia- 
tives, and presenting options and recommendations to the ECC. 
Also, the Solar Subcommittee will submit regular status reports 
to the ECC which may be submitted by the ECC to the President. 
Through its regular and special reports, the Solar Subcommittee 
will bring matters affecting the success of the government- 
wide solar effort to the attention of the ECC. 

The Solar Subcommittee is to be chaired by the Depart- 
ment’s Assistant Secretary for Conservation and Solar Energy. 
A departmental official said because the Solar Subcommittee 
is to be chaired by the Assistant Secretary for Conservation 
and Solar Energy, the Department will supply most of the 
staff support for it. 

STATUS OF OTHER KEY ELEMENTS 

The President’s Message called for encouragement 
of international use of solar resources particularly by the 
Agency for International Development (AID) and increased 
budget and tax expenditures for fiscal year 1980. With 
respect to the key element to encourage the use of solar 
energy internationally, AID officials informed us that 
no specific programs can be identified as resulting 
from the Solar Message, but for the last 2 years AID has 
been increasingly focusing its efforts on solar energy. 

10 
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With respect to budget and tax expenditures, DOE re- 
ported l/ a total Federal solar programs budget of $924 
million-for fiscal year 1980 and solar-related tax expenditures 
of $239 million. This corresponds with the key element 
in the Solar Message which called for increasing budget 
and tax expenditures to over $1 billion for fiscal year 1980. 
DOE received most of the Federal solar budget ($643 million). 

NO OVERALL PLAN FOR ATTAINING 
THE 20-PERCENT SOLAR GOAL 

We asked DOE officials how the Department's solar programs 
are planned and managed toward meeting the goal. We were told 
by DOE policy and solar program officials that DOE's specific 
actions regarding the planning and implementation of its 
solar programs as they relate to meeting the solar goal 
is through its program planning activities under its budgetary 
system. These officials said that there was no overall 
plan aimed at achieving the solar goal. However, a DOE official 
involved with the establishment of the Solar Subcommittee 
informed us that DOE has three ongoing projects that may be 
of use to the Solar Subcommittee in developing an overall 
plan to attain the solar goal. This official could not-pro- 
vide us with a specific time frame or estimated completion 
date for producing this plan. 

Regarding DOE's budgetary system, we noted that 5-year 
energy program plans are required to be prepared and main- 
tained. These plans give detailed coverage to funding, man- 
power requirements, and consider new program initiatives. The 
first year of these plans serves as a basis for a detailed 
budget. 

The solar program offices are presently engaged in 
preparing 5-year program plans for fiscal years 1982-86. 
Therefore, we reviewed the prior program plans which covered 
various periods for 8 of the 10 solar technologies identified 
in the DPR. Prior plans were not prepared even in draft form 
for the other two solar technologies. The prior plans for 
the eight solar technologies were unfinalized drafts which will 
be superseded by the program plans presently being prepared. 

Our review of these prior plans showed that they were of 
little use in terms of serving as an overall plan for meeting 
the solar goal. Most of these plans were near-term and 
did not address what other Federal incentives (i.e., tax 
- 

l-/As reported in DOE's "Budget in Brief" for fiscal year 1981. 
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incentives, low interest loans, regulation, etc.) are needed 
to attain the goal. 

Concerning the three ongoing projects that may be of 
use to the Solar Subcommittee in developing an overall plan, 
for the most part they represent recent efforts. Two were 
started in January 1980 and the other prior to the DPR. 

One of the recent efforts is within the Office of the 
Assistant Secretary for Conservation and Solar Energy. 
Officials in that office informed us that the plan they 
are working on will address the specific program# tasks, 
and legislation that would be needed to integrate solar 
and conservation objectives through the year 2000. The plan 
however, does not include the 20-percent goal as its 
objective and will not specifically identify the steps 
necessary for its attainment. This plan is expected to 
be completed in August 1980. 

Another effort, which was recently started, is being 
performed by the Solar Energy Research Institute (SERI) A/ 
at the request of the Deputy Secretary of Energy. SERI's 
project is to develop a coordinated set of policies designed 
to (I) ensure that consumption of nonrenewable energy 
resources does not increase during the next 20 years and 
(2) attain the 20-percent solar goal. SERI is planning an 
initial report in April and a final report on September 30, 
1980. These reports are to include recommendations for 
improving the implementation and coordination of existing 
programs and suggestions for new legislation needed to cor- 
rect gaps or defects in existing programs. Based on our 
discussions with a SERI official and our review of the 
objectives of SERI's efforts, it was not clear to us as to 
what extent this effort would result in identifying specific 
actions needed to attain the goal. 

Regarding the third project, the Office of Solar 
Applications, which is under the Assistant Secretary for 
Conservation and Solar Energy, started work early in 1978 
on a plan to accelerate solar energy commercialization. 
DOE contracted with the Mitre Corporation to assist in 
this project. 

L/SERI is the Department's lead institution for solar energy 
research, development, and demonstration. It is operated 
by a private contractor for the Department. 

12 
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We were furnished with some documents which were 
prepared by the Mitre Corporation in connection with this 
effort. As of February 1980, these documents were being 
reviewed within DOE, and a draft accelerated commercialization 
plan had not yet been prepared. Our review of these documents 
showed that they do address the 20-percent solar goal and 
suggest programs and actions needed to meet the solar goal 
including budgetary assistance or Federal incentives. While 
the documents provide a framework for actions to accelerate 
commercialization, they do not formulate specific implementa- 
tion plans nor identify the Federal agencies which individually 
and jointly share responsibility for their preparation and 
execution. 

We are concerned with DOE's lack of progress on this 
effort. In a March 5, 1979, letter to us, commenting on one 
of our prior reports l/ the Department stated that its plan 
for accelerating solar energy commercialization was going to be 
provided to the Congress in December 1979. A Solar Applica- 
tions' official told us in February 198C, however, that there 
was no specific date that a plan was due to the Congress, that 
a plan had not been drafted, and that there was no date by 
which one was expected to be drafted. 

At this time, therefore, it is not apparent whether any 
of the three previously mentioned efforts will produce a de- 
tailed plan for attaining the 20-percent solar goal. However, 
we agree with DOE officials that these efforts could serve 
as a basis for preparing such a plan. 

CONCLUSIONS AND 
RECOMMENDATIONS 

The President's Solar Message enumerated approximately 
50 elements or actions relating to the attainment of the 
20-percent solar goal. Some of these were i.dentified as 
"key elements," including the establishment of a permanent 
standing subcommittee (Solar Subcommittee) of the Energy CO- 
ordinating Committee to monitor and direct all Federal solar 
programs and a number of proposed legislative and other 
initiatives. 

Our review of the status of the legislative initiatives 
and the establishment of a Solar Subcommittee disclosed 

L/"Commercializing Solar Heating: A National Strategy Needed," 
EMD-79-19, dated July 20, 1979. 
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that actions are currently underway relative to these areas, 
but none have yet been finalized. These key elements could 
be crucial to the successful attainment of the solar goal. 

Our review also disclosed the lack of a comprehensive 
plan for attaining the 20-percent solar goal. The Department 
has some efforts underway which could serve as a basis for 
preparing such a plan, but for the most part these efforts 
are recent. It is not apparent at this time whether these 
efforts will produce a detailed plan. 

Recommendations 

In order to provide greater assurance that the 20- 
percent solar goal will be attained, we recommend that the 
Secretary of Energy as Chairman of the Energy Coordinating 
Committee and as head of the Department with overall re- 
sponsibility for Federal solar programs: 

--Develop a plan designed to attain the 20-percent 
solar goal. Such a plan should establish interim 
goals: contain specific actions needed to attain 
the goals; and identify the roles and responsibilities 
of the other Federal agencies in meeting the goals. 

--Periodically review this plan to determine its effec- 
tiveness and to identify areas needing modifications. 

--Furnish this plan to congressional oversight and bud- 
get committees as soon as possible so that it can 
be of assistance to the committees in their delibera- 
tions on solar energy policy and budget matters. 

(307184) 

14 





Single copies of GAO reports are available 
free of charge. Requests (except by Members 
of Congress) for additional quantities should 
be accompanied by payment of $1 .OO per 
copy. 

Requests for single copies (without charge) 
should be sent to: 

US. General Accounting Office 
Distribution Section, Room 1518 
441 G Street, NW. 
Washington, DC 20548 

Requests for multiple copies should be sent 
with checks or money orders to: 

U.S. General Accounting Office 
Distribution Section 
P.O. Box 1020 
Washington, DC 20013 

Checks or money orders should be made 
payable to the US. General Accounting Of- 
fice. NOTE: Stamps or Superintendent of 
Documents coupons will not be accepted. 

PLEASE DO NOT SEND CASH 

To expedite filling your order, use the re- 
port number and date in the lower right 
corner of the front cover. 

GAO reports are now available on micro- 
fiche. If such copies will meet your needs, 
be sure to specify that you want microfiche 
copies. 



AN EQUAL OPPORTUNITY EMPLOYER 

UNITED STATES 
GENERAL ACCOUNTING OFFICE 

WASHINGTON, D.C. 20548 

POSTAGL AND fLtS PAID a 

U. S. GLNLRAL ACCOUNTING OCflCL 

OFFICIAL BUSINESS 
PENALTY FOR PRIVATE USE.UoO 

THIRD CLASS 




