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Interest Rates and Economic Indicators Worksheet

Treasury Securities
Yoar 1 yoar 3 yew 10ysar  20yew 30 yowr Last Refin.
(Constant Maturitips) Réfman.  Rale
) @ m oW @ @ ®
1900 1868 006320
1910 1970 0.06870
9Mm 1971 0.06120
1912 1972 0.06010
1913 1873 007120
1914 1874 0.08060
1915 1975 0.07990
1916 1876 0.07610
w7 1977 0.07750
1918 1978 0.08450
1919 0.04730 1679 0.09280
1920 0.05320 1980 011270
19 0.05000 1881 013450
1922 0.04300 1982 012760
1923 0.04360 1983 011180
1924 0.04060 1984 012410
1925 0.03860 1985 010720
1926 0.03680 1986 0.07780
927 0.03340 1967 0.08560
1928 0.03330 1968 D.0BYG0
1929 0.03600 1952 0.04130
1930 0.03290 1960 0.04060
1931 0.03340 1861 0.03520
1832 0.03680 1962 0.03900
1833 00300 1963 0.04050
1934 0.03120 1964 0.0a180
1935 0.02790 1965 0.04270
1936 0.02650 1966 D.04770
1937 0.02740 1867 0.05010
1938 0.02810 1968 0.05450
1939 0.02410 1960 0.06320
1940 0.02260 1970 0.06870
1941 0.02050 1971 0.08120
1042 0.02460 1972 006010
1643 0.02470 1973 007120
1944 0.02480 1874 0.08080
1945 0.02370 1975 0.07950
1946 0.02190 1976 0.07610
1947 0.02250 18977 007750
1948 0.02440 1978 0.08490
1949 0.02310 1979 0.09280
1950 0.02320 1980 11270
1951 0.02570 1981 013450
1952 0.02680 1982 012760
1953 002140 002470 0.02850 D.03060 1983 0.11180
1954 0.01050 Q01630 0.02400 0.02640 1984 0.12410
1955 0.02040 0.02470 0.02820 0.02900 1985 090790
1956 0.02000 003190 003180 0.03140 1986 0.07780
1957 003620 003980 0.03650 0.03540 1987 0.08560
1958 Q02270 DO2840 0.03320 0.05480 1965 0.08960
1950 004240  0.04460 0.04330 0.04130 1959 D.04130
1960 Q03630 0.03980 0.04120 D.040E0 1960  0.04060
1961 002080 000540 003880 003520 1961 0.03020
1962 003100 003470 003950 0.03990 1962 D.03990
1963 0.03360 0.00670 0.04000 0.04050 1963 0.04050
1964  003B50 D.OMDA0 0.04190 004190 1964 0.04180
1965  0.04150 0.04220 0.04280 0.04270 1965 0.04270
1966 005200 0.05230 0.04%20 0.04770 1966 0.04770
1967 004880 005030 005070 0.05010 1967 0.05010
1968 005690 005680 005650 0.05450 1968 0.05450
1968 007120 007020 0.08670 0.06320 1969 006320
1970 008000 007200 007350 0.06870 1870  0.08870
1971 004800 D.0S650 006160 (06120 1971 0.06120
1972 004850 005720 006210 0.06010 1972 0.06010
1973 007320 006950 0.06R50 0.07120 1873 0.0M120
1974 00R200 0O7620 007560 0.0806C 1974 0.080860
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Prime
Rate

High-
Grade
Munic
(56P)
(6 y]

004270 0.05750

0.04710  0.02750

0.02760
0.02500
0.02100
0.02360
0.02060
0.01850
0.01670
001640
0.02010
0.02400
0.0210
0.01980
0.02000
0.02190
0.02720
0.02370

0.02530
0.02930
0.03600
0.03560
0.03950
0.03730
0.03460
0.03180
0.03230
0.03220
0.03270
0.03820
0.03980
0.04510
005810
0.06510
0.00570
0.05270
005180
008090

0.01500
0.01500
0.01500
0.01500
0.01500
0.01500
0.01500
0.01500
0.01625
0.01875
0.02000
0.02070
0.02560
0.03000
0.03170
0.03050
0.03160
0.03770
0.04200
0.03830
0.04480
0.04820
0.04500
0.04500
0.04500
0.04500
0.04540
0.05630
0.05610
0.08300
0.07960
0.07610
0.05720
0.05250
0.08030
010810

Fedwal
Funds
Rate

®

0.01780
0.02730
0.03110
©.01570
0.03300
0.00220
0.01960
0.02680
0.03180
0.03500
0.04070
0.05110
0.04220
0.05660
0.06200
0.07180
0.04660
004430
0.08730
Q10500

Corporate Bonds

(Aaa)
{Moodys)
(9

0.04730

0.04490

0.03100
0.02840
0.02770
0.02830
0.02730
0.02720
0.02620
0.02530
0.02610
0.02820
0.02660
0.02620
0.02880
0.02960
0.03200
0.02900
0.03060
0.03380
0.03890
0.03790
0.04380
0.04410
0.04350
0.04330
0.04260
0.04400
0.04490
0.05130
0.05510
0.06180
0.07030
0.08040
0.07390
0.07210
007440
0.08570

(Baa)
(Moodys)
8

0.05900

0.07760

0.04960
0.04750
0.04330
0.04280
0.03610
0.03610
0.03280
0.03050
0.03240
0.03470
0.03420
0.03240
0.03410
0.03520
003740
0.03510

0.03530
0.03880
0.04710
0.04730
0.05050
0.05180
0.05080
0.05020
0.04860
0.04B30
0.04870
0.05670
0.06230
0.06840
0.07810
008110
0.08560
0.08160
0.08240
009500

Public Uty Bonds

(AA)
(S&P)
(10)

0.02812
0.02885
0.02728
0.02712
0.02650
0.02571
0.02654
0.02910
0.02744
0.02666
0.02941
0.03048
0.03327
0.02979

0.03139
0.03479
0.04052
0.03904
0.04533
0.04543
0.04517
0.04236
0.04316
0.04435
0.04547
0.05232
0.05667
0.06360
0.07394
0.08347
0.07712
0.07525
0.07829
008634

(A
(58F)
(10)

0.02995
0.02908
0.02827
0.02021
0.02600
0.02662
0.02730
0.03020
0.02867
0.02743
0.03107
0.03224
0.03488
0.02149

0.03302
0.03689
0.04350
0.04118
0.04889
D.04659
0.04611
0.04423
0.04374
0.04501
0.04631
0.05369
0.05804
0.06556
0.07574
0.08698
0.08238
0.07786
0.06034
0.06748

Light, Utlity GNP Bond-Buyw
Pow., Gas  Last Ratsat  imphot High
(BBB)  Moody's Refinance  Last Price Defl.  (wade
(S4P)  Wgld, Ave.  Year Refin.  (1982«100)  Bords
(10) (1 (12) 3 (13) (14)
1960 0.07980
1970 0.08780
1971 0.07700
1872 0.07500
1973 007910
1974  0.09580
1975 0.08970
1976  0.08820
1977 0.08430
1878 0.00300
1979 010850
1980  0.13450 0.0407
1981 018310 0.0502
0.06020 1982 0.14830 Q008
0.06140 1983 012700 0.0423
0.05900 1984 0.14250 0.0419
0.05500 1985  0.11830 0.0408
0.05400 1986  0.08610 0.0408
0.05110 1987  0.09740 0.0387
0.05010 1988 0.10030 0.0388
0.05370 1950 0.04920 15.0 0.0429
0.05110 1960  0.04720 14.6 0.0408
0.04650 1961 0.04720 13.3 0.0388
0.05680 1962 0.04400 19 0.0433
0.04850 1963 0.04400 1.7 0.043
0.04810 1964  0.04550 125 0.0373
0.03920 1965 0.04610 127 0.0209
0.03560 1966 0.05530 127 0.0263
0.03560 1967 0.06070 1.2 0.0267
0.03480 1968 0.08600 130 0.0258
0.03450 1969 0.07880 127 0.0242
0.03050 1970 0.08790 13.0 0.022
003451 003150 197 007700 138 0018
0.03400  0.03350 1972 0.07500 14.7 0.0188
00085 0.03260 1973 007910 15.1 00158
000126 0.02970 1974 0.09580 153 0.0134
002925 002870 1976 0.09670 16.7 00121
0.02812  0.02740 1976  0.08620 18.4 0.0123
0.02897  0.02790 1977 0.08430 21
000213 0.03070 1978 0.09300 2.6
003157  0.03060 1978 010850 215
0.03065  0.02860 1960  0.13460 79
003430 003250 1981 016310 251
003488  G.03360 1982 014830 255
003716 0.03750 1983 0.12700 2.9
003407  0.03110 1984 014250 63
003417 0.00300 1985 011830 272
0.03830  0.03880 1966 0.09610 281
0.04674  0.04800 1967 0.09740 291
0.04533  0.04180 1988 0.10030 n7
0.04996  0.04820 1959 0.04820 304
0.04817  0.04720 1860  0.04720 3309
0.04889  0.04720 1961 0.04720 3.2
0.00453  0.04400 1962 D.04400 3te
0.04454  0.04400 1963 0.04400 24
0.04547  D.04550 1864 0.04550 29
004766 0.04G10 1965  0.04510 338
0.05641  0.05530 1966 0.05530 5.0
0.06088  0.08070 1967 0.08070 359
0.06878  0.06800 1966 0.06800 a7
007902  D.0O7980 1969  0.07980 9.8
009115 008790 1970 0.08790 420
0.08615  0.07700 1977 007700 444
008047 007500 1972 0.07500 465
008173 007910 1875 Q.07910 495
0.09084  0.09580 1874 0.09580 50
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interest Rates and Economic Indicators Worksheet

Yo

High-  Prme  Fedwal  Corporale Bonds Light, Uity GNP Bond-Buyer
Troasury Securities Grade Rate Funds Public Utiity Bonds Pow, Gas  Last Rateat  Implicit High
1 your Ayow 1W0yew 20yewr 30 yowr Last Refin.  Munic. ‘ Rate (Aaa) (Ban) (AA) A (BBB)  Moodys FRefnance Last  PricaDell.  Grade
(Constant Maturities) Refnan.  Rals  (S&P) (Moodys) (Moodys) (S8R}  (S8F)  (S4F) WM. Ave Yew  Rein (19821000 Bonds
U} @ m V)] 3 O} ® (C] U} ® (&) 9 (10) (10) (19) (1 (12 8 (13) (14)
0.06780 0.07490 007990 008200 0.07990 1975 007990 006890 007860 005420 008830  0.10610 009172 009488 010210 009970 1975 0,09970 5.3
005880 006770 0.07610 007860 0.07610 1976 007610 006490 0.06840 0.05040 008430 009750 008815 (.09045 000638 0.08920 1976 0.08520 €3.1
0.06080 005680 007420 007670 0.07750 1977 007750 005560 006830 005540 008020 008970  0.08443 008596  0.08857  0.08430 1977 008430 673
008340 0.08250 0.08410 008480 0.08490 1978 008490 0.05900 009060 007830 008730 009490 000057 0091 98 0.00477  0.09300 1978 0.09300 722
010650  0.00710 008430 009320 0,09280 1979 009280 006390 012670 011190 009630  0.10600 009969 010170 010690 010850 1979 0.10850 7886
012000 011550 011430 0.11360 0.11270 1980 011270 008510 015270 013360 011940 013670 012256 0.12469 01350 013460 1980 0.13480 857
0.14800 014440 013920 013720 013450 1981 013450 0.11230 018670 016380 014170  0.16040 014670 0.14910 015969 018310 1981 018310 40
012270 012920 013010 02920 012760 1962 012760 0.11570 014860 012260 013790 016110  0.14037 014362 015212  0.14930 1982 014930 100.0
009580  0.10450 011100 011340 011180 1983 011180 000470 010790 009090 012040 013550  0.12012 012287 012812 Q12000 1983 012700 1039
010910 011800 012480 012490 012410 1984 012410  0.10150 012040  0.10230 012710 014190  0.13084 013382 014087 0.14250 1984 0.14250 1077
008420  0.00640 0.10620 010570 0.10790 1985 010790 009180 000930 008100 011370 012720 011373 0NM772 012112 Q.11830 1985 0.11830 1109
006450 007060 007670 007840 007780 1966 007780 007380 008330 006810 000020 010390 008230 000600 010000 0.09610 1986 0.09610 138
0.06770  0.07680 0.08390 0.08500 1987 008800 007730 008210 0.06660 009380 010580  0.0N550 0.09860 0.10250  0.09740 1987  (.09740 174
007650 008260 0.08450 0.08960 1968 008360 007760 000320 007570 008710 010830 009930 010210 010520  0.10030 1988 010030 1213
0.0B530  0.08550 0.08490 0.08450 1989  0.08450 007240 0.10870 009210 009260 010180  0.09430 009720 009930  0.09920 1989 0.08920 126.3
007800 0.08260 0,08550 0.08610 1990 008610 0.07250 010010 008100 009320  0.10360 0.09820 1315
0.05860 0.07860 0.08140 199 0.0814

Othwr Financial Spraad Informaion

LowEnd High End

Commitiment Fes for Lines of Credit 0.125%  0.750% (Note 15)

Hokex:
m

@
(]

{4

(10)

)

12)
13

(14)

Constant maturibes. Data from 1953-1962 are krom the Federal Resarve Buletin, “Annual Statistical Digest, 1978 Ediien,* p. 117. Data on 1962present provided by hw Fadersl Reserve
System, Division of Monetury Alfairs, January 1992

Constant maturifes. Data Fom 1953-1962 are krom the 1991 Economic Raportof he President p, 368,
Dllaon30—yttTllmyBmdyiddshrI\ounypmofhumwyuem!pﬁmdhﬁmuﬁnpwduudb/thdud Reserve, Moody's, Standard & Poors, or the Economic Report of
the Prosident. Generaly, a long-term” rata is listed, which aggregates yialds on issues which excesd beiween 8 and 12 years, depending on the year in quastion. According to the Center

for Research and Seaurity Prices st the Univarsity of Chicago Business Schodd, however, the U.S. Govemmaent has issued 30-yoar bonds since 1929, We herelore use he lang-wrm bond data
wihﬂeﬁmdedly.mduuumoi\alhdmﬁmo'hbmdswoao-mlwhwmolimwbd finanaing calculations. This isa Wve one since with a few
excaphions long-isrm bond rates after 1930 generally excosdsd shorter term ones. Therefors, using short-m yiekis wil lixely undersiate the actual cost of funds to some degres. In

addition, we azsume that thess 30-yewr noles ware generally avaluble, which we do not lnow was he case. This azmmpbion is slso conservative Wnow it reducms e number of refinanadings
nocensary during the high inflation 1960s. Finally, the error from this asmmplion is Rot likcely bo be very large. Between 1919 and 1952 (when data an 20-yewr bond yields bagins), the
varialion on basic yields of sorporate bmdsollﬂwm:wyamhduimwnwﬂlyInalnno.!i%. Data sowrces are as follow: 1919-1952 are fom the US, Depariment of

Commerce, "Historical Statisics of the United Stales, Colorsal Times 1o 1970," Sefies X-474 - X-451. Unweighted averages of yields, with durations of 8 yours or mare hrough 1825, 12
yours of more kom 1925-1934, and 15 yesrs kom 1935-1952. Data on 30-year bonds aher this dalw were provided by the Fedoral Reserve System, Division of Monatary Affairs in January 1992,
nd refer 1 oonstant masrises.

Thol.trlilmﬁgmhmnidshdnhdwﬁﬁmmqumdﬂhdmmhhﬁuodunnwo\ldhlvchnhunnﬁnmud. This datw is used to essass he refnanding risk

bome by the federal governmant by lending for terms longer than generally availatie i he market. The refinancing date ignores reverse-yield ourves and mid-term refinancings and

asaumes that he longest srm bonds availsble at each refinanci g ware purchased. ﬂnlwmﬂmnlywihﬂcbmdtwmaowim(mmhdm&ww&xmmcnddn'lon
this sssumplion). Therslore, funds borrowad in 1925 would be refinanced in both 1955 and 1985, with 1985 listed as the last refinancing date.

The refinancing rae is the yisld an the longest irm bonds at the ime of last fefinancs 9. The subsidy iaied with these loans is measurad as he dificence bolween the rate the

mondy was lent at, and the nterest paid on bonds &t last refinancing (sae nols 3).

Data are Standard & Pocr's taken from the 1991 “Eeenamic Report of the President,* p, 368,

Dala are generally the average montly rate, although the years 1929, 1930, 1947, and 1948 are he simple average of he range. Dats are fom the 1991 *Economic Report of he President” p. 368.

°E ic Report of the Presdent,” 1991, p. 368. Pricr 1o 1975, data are the average of dally averages comprised of the ‘most representaive rats:” beginning in 1975, the weighted ge of tr ons is d
“Economic Repart of the President” 1991, p. 368,

Public Powsr Bond rates are kom Standard & Poor's Statistonl Servios, “Seunity Price index Record”, 1990 Ediion, pp. 237-239. According 1o Standard & Poor, this data sat uses 20-year bond

issues. Allhough ionger-term power bonds are msued, SAP dows not systematically frack them.

Data roflect the weighted average interest rates on new capital for light, powsr, and gas utiity bonds fram *Moody's Public Utlity Manual * includes b ing by g owned
Rates paid by investor-owned uililes may be Higher on average, although most new municipal issues are revenue bends, which are ot guarantesd by the power to Lax,

This would lend to reduce the spread bak icipal and private b

The last refinancing yoar is he same as described above in Nots 4. Athough hoyidddnhuohmmim,mmiwylmmohymhSO-yomhw'mpulod
refnancing caloulations. See Note 3 for mare detai on i implications of this assumpiion,

Data for 1929-1938 are fom the U.S. Depawitment of Commaerce, “Histerical Statizics of the United States, Colonial Times lo 1970," Series E 1-22. Later data are from the 1991 *Economic
Repart of tw President,” p. 200. Earfer data were scaled fom a 1958 bmse yoar bo & 1962 basa yew and do not match the latar data exacty.

Annual averages. From Sidney Homer, "A History of intarest FAates,” Ruigers University Press, 1977.
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Interest Rate Premium for Tax-Exempt Bonds Value of Govemment intermediation in Borrowing

Short-Term Debt Long-Term Debt Highest Grade
Yewr  Corporate Municpals  Monic/  Corporate - Max Raie Reduchon  &-Month  6-Month  Commercal  30-year  Moody's Commercial
(Moody's) {Moody's) Corporate  Mumc. Tax Bracket Net of Tax Treamury Commercid  Minus  Treasury Corporats Minus
(Aaa) (Aan) Shield Bill Paper Gov't Bonds (Aaa) Govt
U} @ (t4}] (12 (3 (L} (&) {8 (6-5) U] 1 (7-1}
1971 0.0739 0.04511 0.0511 0.589% 0 0.0739
1672 0.0721 0.04466 0.0473 0.264% 0 0.0721
1973 0.0744 007178 0.0815 0.97%% 0 00744
1974 0.0857 0.07626 0.0984 1.914% 0 00857
1975 0.0883 0.06122 0.0632 0.188% 00799 0.0883 0.0084
1976 0.0843 0.05266 0.0534 0.074% 00761 0.0843 0.0082
1977 0.0802 0.0551 0.0561 0100% 00775 0.0602 0.0027
1978 0.06873 0.07572 0.0798 0418%  0.0849 0.0873 0.0024
1979 0.0863 0.10017 0.1081 0Ba¥%  0.0928 0.0963 0.0025
1980 01194 007846 65.71% 4.09% 0.46 221% 011374 01229 0816% 01127 0.1194 0.0067
198} 01417 010423 73.5%% 175% 048 202% 0.13776 01476 0984% 0105 0817 0.0072
1982 04378 010875 76.86% 291% 048 157% 0.11084 01188 0806% 01276 0.1378 0.0103
1983 01204 008800 73.08% 3.24% Q46 1.75%  0.0875 0.0869 0140% 01118 01204 0.0086
1984 01271 0.09608 75.58% 310% 046 1.68% 0.098 01018 0360% 01241 012N 0.003
1985 01137 0.08603 1567% 2T% 0.48 149%  0.0766 0.0801 0350 03079  0.1137 0.0058
1686 00802 006951 77 08% 2.07% 046 112%  0.0603 0.0638 0.360% 00778 0.0902 0.0124
1967 00838 007124 7595% 2.%% G4 1.49% 00805 0.0685 0.800% 00859 0.0938 0.0078
1888 00871 0.07357 75.76% 2.35% 0.34 1.55% 00692 0.0768 0760% O0O0BI6  0.0071 0.0075
1989 00926  0.06985 75.54% 2.07% 0.34 149% 00804 0.088 0.760% 00845  0.0626 0.0081
Average 74 6B% 2.88% Avetage 1.64% 00747 Ave., 157589 0.006847

Historical Sidies of Spread (Note &):

184668 74.1250% Prime municipalsAong governmaents
1846-68  63.5417% Prime municipals/new caliable utiites

Source: Homer and Johannesen, 119,

1952-67  71.5356% Aaa Municipals/A d bonds
1967-76  70.6434% Asa Municipals/A d bonds

Source: Mussa and Kermendi, 66,

(1) "Evonomic Report of the Prasident® 1991, p. 365,

(2 “Moody's Municipal & G t Manual,* Municipal Bond Yisld Averages, average of monthly figures. 1991, V. 2, pp. ab-at0,

(3) Tax bracket figures assume maximum corporate rate, which droppad in the Tax Rekorm Act of 1686,

(4) The “tax shield" refers to the partion of the higher interest costs that weukd have been deductible rom taxabie income, and therafore not constituted
an out-of-pocket expense 1o the barrower. The inlerest rate benefit net of the tax shield is (1-tax rate)(imierest
rate spread between taxable and tax-exempt bonds),

(5 "Econamic Repart of the President” 1991, p, 368,

{6) "Economic Report of the President” 1991, p. 366

(7) From RATES2 WK1, pravicus page.

(8) Sidney Homer and Richard Johannesen, “The Frice of Money, 1946 to 1969 " Ruigers Universily Press, 1868, Michasl Mussa and Roger
Kormendi, “The Taxation of Municipal Bonds: An £ ic Appraisal” Washington, DC. American Entatprise institute, 1979.

(9 Spreads tend to be lowsr on longer tetm isses.
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Historical Data on Real Rates of Return

Instrument Period Naminadl Yield Real Yisld, Pre-Tax Real Yidld, Ater-Tax  Scurce
Animelic  Geomatric Anmelc Geometric Anmelic  Geometric
L-T Gov't Bonds 1926-1690 0.045 0046 0.018 0.014 0.006 0002 Swgel, 31
1846-1980 0.045 0045 0.005 -0.00 001 0016 Siegel, 11
1966-1981 0.028 0.025 -0.039 -0.042 -0.056 -0.059 Siagel, 31
1966-1990 0074 0.068 0.016 0.009 -0.007 0013 Siegel, 31
1962-1690 Q157 0.149 0113 0.105 0.079 0.073 Sisgel, 31
5T Govt Bonds 18261990 0.006 0.006 -0.002 <0003 Siegel, 31
1946-1990 0.004 0.003 -0.008 £.009 Siegel, 31
1966-1981 -0.004 -0.002 0,018 0019 Siegel, 31
1966-1890 0013 002 0,005 0.006 Siegel, 31
1982-1990 0.037 0037 0.018 0.018 Sigel, 31
Stocks 1926-1990 one 0.088 0.074 0.053 Siegel, 30; real atter tax yiek! incudes dwidends and capital gains
1646-1990 012 0.1 0.06 0,049 Siegel, 30; real after tax yield incudes dividends and capital gains
1966-1981 0.073 0.062 -0.009 0.018 Siegel, 30; real after tax yield inchides dwidends and capital gains
1966-1990 0.107 0.096 0033 0.022 Siegsl, 30, real after tax yield includes dividends and capital gains
1982.1990 0.167 0.159 0.105 0.098 Siegel, 30; real after tax yiekl incudes dvidends and capital gains
L-T Corporate Bonds ~ 1426-1990 0.052 0.002 Ibbatsan, 74
Notes:
(1) “L-T" rolers to *Long-Term." “5-T" refers o "Short-Term.*
Sources:

(1) Ibbotson Associates. *Stocks, Bonds, Bils and Infation, 1991 Yearbook,” Market Results for 1626-1690, (Chicago, IL: lbotson Associales, 1991).
(2) Jevemy Siegel. “The Equity Premium: Stock and Band Returns Since 1802.* Financial Analysts Journal, Jan /Feb. 1992, po. 26-38.
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E Summary Table: Energy Shares of Capital Spending Between 1980 and 1989

Energy Type Amount  Share of Energy
l ($Mils) Cap. Spending Comments
Crude Oil 273,042 31.47%
I Natural Gas 192,637 22.20%
Coal 74,052 8.53%
Sofar (Off-grid) 356 0.04% Includes active and passive solar and off-grid photovoltaic.
Ethanol 2,560 0.30%
Biomass (Off-grid) 1,163 0.13% Virtually all wood.
Electric
Coal-Electric 86,457 9.96%
Qil-Electric 2433 0.28%
Gas-Electric 5,646 0.65%
Fission-Electric & Fuel Cycle 189,051 21.79%
Hydro-Electric 5,201 0.60%
Waste-to-Energy 6,491 0.75% Electricity share only.
Geothermal-Electric 5413 0.62%
Biomass-Electric 7,663 0.88%
Wind-Electric 2,070 0.24%
Solar-Electric 794 0.09% Includes solar-thermal and photovoitaic.
} Fusion-Electric 0 0.00%
Efficiency
Utility DSM, Capitalized 0 0.00% Only capitalized portions are eligible for capital spending-based
End-Use Effic., Capitalized tax subsidias.
Low Estimate 8,400 Excludes capitalized residential spending on
High Estimate 16,800 efficiency, since these do not get ITCs and ACRS treatment.
Average 12,600 1.45%
Total Energy
Low Estimate 863,428
' High Estimate 871,828
Average 867,628 100.00%

!
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E Capital Spending in the Energy Sector as a Share of Total Capital Spending

lPart 1: Determination of Energy Share of Overall Capital Spending ($Billions of Current Doliars)

Toll Energy
1980 1961 1962 1983 1964 1985 1966 1987 1988 1989  1980-80 Share  SaxowNoles
. (1a)
Differing Mownrws of Aggragmie Cagital Spending by the Privale Seckor (Sen Noin 1)
Al industries 286.40 2473 32619 32116 370 41012 399.38 410.52 455.49 507.40 381520 (£}
Less Spanding by Electric Cooperal (43.90) (2a)
377130 2301
Nenresidential Fixed Invesimant 322.80 369.20 366,70 356.90 416.00 4290 43520 44490 488.40 511.90 4,154.90 3
Camponent of GNP (NRF!) (43.90) (2a)

Less Spending by Electric Cooperat

4,111.00 21.11%

Al Pant & Equipmant Expenditres, 23930 38410 385.30 37730 43000 45580 44500 460.70 50570 56270 4,34590 {4
plus adjustments 1 NRF! basis (43.90 (2a)
Less Spending by Electric Cooperat 430000 201
Noles i Part 1
(1) U.S. Depariment of Commeros, "Plant and Equipment Expanditres and Plans, Revised Estmates for 1976 to 1989," Sept 13, 1990, Department of Commerce data were ysad wh ilable to d ine the energy share of lotal capital
wﬁngbmmwoomldidmt'lymollunggcgmdoqﬁulwdmdm:mlm. Tohave the data intemally consistent lo the extent possible, we usad C treakouts of snergy spanding wh possble. For spanding categori
{ not clearty disagregated by Commercs, we had b rely on other informabion sowross, These are dearly noted. The Commerce data has a number of problems which affect the accwracy of aur esimates. Primardy, while they measwa only
‘ sactor spanding, his includes capital & by some non-tmcpaying enies. In the energy sacier, this includes cocparative lifties, which we were able to remove. However, the
aggregals apending kqure includes spending by cooparalive hnancial service and tel jook jo3, Coopatative famors and food pr md nonprofit arganizations such as hospitals and universities. No data series for tax

paying entities only was available. Given the imitaions in data availabskly, frther refinemaent is not feasible. However, te impiait asumplion in uaing this measure of the proporion of energy capital spending is that
‘ the 1o of capital apending in the energy/olal economy is the same ko both the bxable enterprises and the x-axempt private enterprises. The Commeroe data series attempt to exclixde capital
spending by publicly-owned ulilties. To incomparats Ihumgodnimdubu”nglhwiﬂiwulmm.mgmumumgndmgy shares ax sxplained in the notes balow.
The energy share represents the sverage aggregate capital spending on energy divided by the vanous measures of aggregale capital spandng in the sconamy during the 1980-89 pariod
Thomgydmtofﬂdcmiﬁwﬂhgwauhluodmnhnmlmgohlmlmdlms, First, tax bacwfits iated with capital apsnding such as nvestment tax cradits and accelarated depreciation, are used over a
number of years, Tax & i for these provisions refect muliple years of purchases. Second, averaging will help o reduce some of the errors associated with mulkpie data sowross, sven kr the same kel type.
I (2 Ths inchudes all regularly yed industries by the Department of C: . It cortains some unknown portion of spandi ) by privately-owned but tax-sxempt financial service, communications, laciric power, and lood-related
indusiries. (U.S. Depariment of Commeros, 913/90). It scchudes less-fraquantly yod smal bk hospitals and educational facilties (many of which pay no taxes), farm investment, and capital costs which may be axpensad.
(2a) Aggregate capital invesiment data krom C: includes spending by cooparative enterprises that, although privately owned, do not pay taxes. We daduct the spending by cocparative elecyic utililas sincs they are not eligible for
hmbmoﬁuwemohupiﬁwdngmixhdeQ. Spending by other coaperalj tergrisas remain i the C bers, o ing #w srergy share of btal capital-based tax bonedits,
Data provided by Don Smith, National Rural Eleciric G poralives Assccialion, 2853,
(3) The idential fixed mvesiment of capital spendi ,isiiwyh'ymI\mhdwvomomro,mdhmdnlwitmsududodi\Nobz,nswdlasndmay'nsmwrd\uusoiusedmkmmlandmomdulhahshddlu
ashort paniod of ime. (U.S. Dept of Commarce, 91390, Table 3).
(4) This measre adusts agregate C mvesiment data by induding all ilems induded in adeniial fxad investn This 8 highar than the "all industries” b itinclud ding by non-profit hospitals and

ﬁ educatonal faciiies, as wek as for-profit smal businesses and hospitals. In addition, it indludes farm #parwiing, capital costs that are expensed, and the olher ims described in the above note, (US. Dupt of Commerce, 91350,
Table 3).

Part2: Capital Spending on Energy Supply by the Private Sector, 19680-89 (Millions of Current Dollars)
{

Tokal,
‘ 1960 1981 1982 1983 1984 1985 1986 1987 1988 1989  1980-89 Nole
m
Ol and Gas [t4]
! Exploration and Production 37.980 51177 522 33,724 33,880 B3 16618 121 14,164 13,410
! Other Capital Invesiment 7.720 11,143 10.846 9,022 7.985 8528 6,068 5,251 8107 8,703 (3)
Caleulation of Ol vs. Gas Shares
Percentage shares of new walls driled, 1980-90; ol 68.17% GAS; 31.83% From DAGTAX WK1 {4)
| .
Crude Share of Exploration, 31,1558 42,486 4 434804 J/I4H BSILI 275020 15,4661 12,5591 15,183.2 15,075.5
Production, Other Capital invesiment (]
‘ Od Pipsiines 1,777.0 20520 1,320.0 24560 18390 11370 4350 733.0 400.0 451.0 ]
‘ Total Crude O 29328 44538 4 448004 31579 202303 286393 158011 132821 15,583.2 15.526.5 273,042
Natwal Gas Extimate
Gas Share of Exploraion, 14,544 2 19,833 6 20216 136041 133237 128387 72199 58629 7.087.8 70875
1 Production, Other Cagpital nvestmant ®
Gax Utlites 3,767.0 40370 40180 30130 33440 41090 3800 40330 45980 52600 (6)
Gas Pipelines 26420 49470 6,070.0 47070 39710 20840 13090 15560 1,658.0 969.0 @
Tolal Gas 21,9532 288176 303856 21,3241 206387 19,0317 12429 114519 13,3448 13,266.5 192,837
‘ Conl: Minng 8399.0 10,4476 93242 7010 7873 79298 53857 54718 61390 6,086.2 74,052 [Gy]
|

|
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1960 1961 1962 1983 1984 1965 1966 1987 1968 1989 198080 Noke
Elecing Invesiment by Invasior Owwd Utiitias, by Frime Mover m ®
Ednctric-Tota
Ganeration - All Types 19,238.0 00120 25390 24950 209000 213720 154830 14,3950 9,959.0 9.903.0 188,475
Steam 7498 7.2 7.828 5860 559 4725 4,333 4478 3946 4,044 55,502
Nuclear 11,045 12,785 16,461 18208 17478 15553 13,426 9239 5,212 4,768 124235
Other 895 906 1,050 068 93 1,005 724 678 740 1,001 8,740
Tranamission, Distry,, Other 77730 82120 82630  BBALO 95040 9790 108170 11,1060 11,891.0 13,1940 99,362 @
lvesior Owned Uniibes - "Other® Capacity Addians by Fuel (Megawatts) (2a)
oi 1,238 150 2% 108 18 2 4 12 -] 663 2304
Natral Gas 1,091 205 218 247 19 268 570 871 5,48
Hydroslectric 570 % 5 368 1,003 2489 204 9 5 4,926
Wind 0.040 0.2 02 04
Solar 01 1.0 1.1
Biomass 507 50.7
Other 24 248 -] 248 786
Total 10U Capac. Addiions 3,102 221 539 §27 1385 2758 123 484 727 1,540 13,416
Assgnment of Fuels to Pime Movet
Stwam I Coal 74980 7.221.0 78280 58600 55690 47250 43330 44780 19460 40440 555020
Nuclear to Nuclear 11,045.0 127850 184610 18,2080 174780 155530 134260 92300 52720 47680 124,950
Other fuols assigned in proportion 1o capacity addiforss during the 1980s: (10)
ol 174M% 194 156.6 180.3 149.1 1534 168.1 1243 1164 1274 187.4 1.501.0
Nat Gas 20.86% no 1.1 9185 ME0 1560 465 286 2703 2950 4349 34838
Hydro 36.72% 2652 3327 2055 3187 279 4021 5.8 2490 mzr 4006 3,208.2
Wind 0.00% 0.0 00 00 00 0.0 0.0 0.0 00 00 00 03
Solar 0.01% 01 01 (3] 01 01 01 o1 01 o1 01 07
Biomass 0.38% 26 34 40 13 34 41 27 26 28 41 330
Other 5.86% 07 53.1 815 %08 §23 641 Q4 97 4323 89 5120
850 906.0 1,050.0 8680 8930  1,0050 7240 6780 740.0 1.00.0 8,740.0
Summary of Blectric Spanding by Fusl
CoatEleckic
Generation Equipment 7.498.0 7.21.0 78280 58600 55690 47250 43330 44780 3,946.0 4,044.0 9
Share of TAD 2,0205 28958 25627 20870 22109 2487 25358 34565 45 53879
Toad, Coal-Elctic 10,5275 10066 103807 7479 77799  6ATIY  G86BE 7835 86575 924319 86,457
Of-Eleckic @
Generation Equipment 184 1556 1803 1491 1534 1881 1243 164 1271 187.4
Share of TAD 482 1.1 56.8 831 0.9 [: .3 728 1] 151.7 96
Tot, Ok-Beckic 1676 2167 291 022 2143 2736 197.1 2063 788 470 2433
Gas-Eleckic (10)
Ganeralion Equipment o 3611 4185 MED 3560 4365 2886 7103 2950 4349
Share of TAD M9 1418 1365 1232 141.3 198.5 1689 2085 522 5794
Tolal, Gas-Backic 209.0 5029 5550 ®2 4913 6350 4575 4788 647.2 1,043 5,646
Eisgion-Electiic (1)
Generation Equipment 11,045.0 127850 164610 182080 174780 155500 134260 82390 §2720 47680
Share of TAD 44627 50206 6379 64851 BWB9 70728 78574 71203 62047 3525
Uranium Mining 9.0 61.0 1720 6.0 0 20 %0 4.0 364 0.0 (1)
Total, Fiasion 16,456.7 182666 20019 247601 244500 26578 213084 16423 1,601 11,1205 189,051
Hydro-simctric (10}
Generation Equipment 2552 3327 3855 3187 3279 4021 2658 290 mz? 4006
Share of TAD 1031 1306 1257 nis 1302 1528 1566 1921 244 5337
Toinl, Hydro 1583 463.3 5113 4322 4581 5849 214 u 506.1 943 5,201
Benowables and Effciency - To avoid double-cunting, apending on Solar, wind, and biomass is basad on vakies calculated from RENEWCAP.WK1. Piease rofor there for details. (13)
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Mol and Souoes o Part >

(1) The energy share of tolal capital spending was calouisted over & ten yaar averags for a number of reasons. Frst, tax benefits associated with capital apending such as nvesiment tax credits and accelerated depraciation, are used over 2
rumber of yesrs. Tax sxpendit i for these provisions reflect multiple years of purchases. Second, averaging will help to teduce some of the enrors assodated with muliiple dala sources, aven for the same ful type.

() Capital spending on oil and gas e kom the *OF and Gas Joumal' annual capital spanding survey. Daia hers represent the okdest data set in sach meus (2 years prio lo the gazine year), as historical figures are imes revised by
0&G.). Spanding on exploration, production, and *other* capital irvestmant is mixed ail and gas. See Note 7 for mathodology of disaggregation. Specificissues are as folows:
Ol and Gas Journal, Annual Capital Spending Surveys - 2/18/80, p. 56; 21 &/81, P. 58, 2115/B2, p. 61; 228/83, p. 40; Z2TB4, p. 44 2125785, p. 46; 224186, p, 26; 2/23/87, p. 34, 2228, p. 18, 220089, p. 14, 2N W0, p. 2.

(3 “Other” spending ndudes investments into refining, marketing ouliet inrastuctre, and vehicks feets. OCS laash b and investy nio patrochemicals, mining, of olher energy sources are excluded Fom this data set

(4) Oll and gas expendilures are disaggregated on the basis of historical shares of walls deild, derived in OAGTAX.WK1. This allocalion method incorporates some aspacts of the relative achvity in each market Howewer, costs, and thus
wrvestment, will depend on many other faciors, such as well depth and location, and the volume of oil squining refining and distibubion ink. . Additional h could improva this procedure

9 smdmmm.pvmm,mmqmuwamam' m dipliad by the est d of and gas shares shown in the above lines.

(6) Data on gas utiity investments are korm *Gas Facks,” by the American Gas Association, 1991, Table 16-1. Transmission ettimates have been
deducled from the Gas Uity tolals to aveid double-counting with the gas pipsiine expenditures fom the “Oil and Gas Journal® survay. (Based on input from Danna Baricus, AGA, 1/15/93)

{7) Capital apending on the coal mining was derived from limied data p d in the Data R Inc. *Annual DRUMaGrew Hil Survey of Businees Plans for New Plant and Equipment,® for 1967, 1988, and 1980, We assumed that the ratio of
coal mining to total mining spending waukd remain Exirly constant over e 1980s. Then, using the DRI rao of oal:otal mining, derived coal mining estimates based on lolal mining estimates from the Bureau of Cansus. Census data was
used since we could not abtain DRI data for all the 1980s, and he DRI dat that was avaisble differed sigrificantly from the Centus ligures. The derivaion is presented beiow:

DRI Coal Mining:Yotal Mining Ratio Cod  Tot Mining Patcant
1986 261 5304 62.31% *DRI Projacions
1987 3764 5694 66.10%
1988* 3543 5265 67.29%
198" E -yl 5102 6B62%
Ave. 66.08%

(8 Capial spanding on eleckic generaion data are fram the EE| “Statisical Yearbook of the Elactric Ublity Industry,” 1990, Table 70. “Steam* i virwally all coal capacity (Jack Cashin, EE|, personal communicaton, 1/12/89). *Other”
indudes trydro, nakural gas, cil, and geothermal plants. Generabion data inckude capitalized interestin he form of the Alowanos for Funds Used During Conakruction (AFUDC). This is appropriate becauss, acoording to he IRS,
capitaiized intorast was ligible for tax banadits, (Rick Robi IRS investment tax credit speciatist, p | communication, 2/3/90),

@ T ission, distrib and *ather" spending are omt the EEI yewrbook, and ware alocated o parkcular fusk in proporiion 1o spand g on generation plant, The implicit

sasumption is that higher spending means more plants, which require more TAD, This assumption is not abways valid, much 5 wilh nuclea plant cost overruns. The “aher” category indudes
some intangible plant which could notbe disaggregaied.
{9a) From ‘Generator Nameglate Capacity Addiions by Yoar, 1960-89, As of Yearend 1991, computer run provided by Elsie Bess, DOE, EIA, January 77, 1993. Includes private ultes only.
(10} Spending classibed by EE) as “oher” generating plant wers broken into sowce kels based on capacily increasas during the 19806, as shown above. This sliocalion method assumes equal capital costs per urit of capacity, and thersfore may
Wndersiate spanding on hydro,
{11) Spending on nuclear exdudes capitaized nudear fusl, #ihoe we judged e differance betwean tx and servios kfas 1 be too small to provde significant tax benekts.
(12) Capital spending on uranium mining inchudes exploraiion, mining and milling. Data for 1988 are from E1A, "Domestic Uranium Minning and Miling induatry Viability Assesament, 1988,” p. 17. Data for prior yeurs are from the U.S.
Dwpariment of Commaros, “Statistical Abstract of the United States,” 1990, Table 1240.
(13) Renewables data are prosented in detail in RENEWCAP WK1, Data 0 Quit poor, 50 eslimats could have a signiicant range of erter.

Doug Koplow - 17-Feb-33 - CAPEX WK1 - Page 3

PDF compliments of www.earthtrack.net



T e—— mMe

Estimated Capital Spending on Renewable Energy and Efficiency, 1980-89

Part 1: Energy Technologies Attached o the Electrical Grid

A. Geothermal
Your Capaclty  SawonNoles Capital Cost $MEVMW plant capacity
(MW
1980 909 Rader, 24 Low 2.4 Jonkins ot al, E1-11
1984 1,386 Wiliams, 24 High 3.8 Jenkins etal E1-11
1988a 2594 Rader, 124 Avecage u
19880 230 Wiliams, 24
1989 2655 Note 1
1990 3,000 EIA 92 Oullock, 25,45
Capiil Spending
Increase in Capacity, 1980-1909 (MW) 1.746
Ave. cap. cost: SMI/MW a1
Capital nvesisment (§Mlly) 54126
Notes: :
(1) A that capacity ¥ in 1989 and 1990 were equal, and uses the Wikiams 1988 survey ssimate,

which was basad on mare rigorous survey data

B. Wind
Yeur Capadity  SeamosNoles
(W)
1981 10 Rader, 154
1984 604 Williams, 24
1988 821 Wiliams, 24
1989 1,500 Rader, I1-54
1990 2000 EIA 92 Oullook, 25,45
Capital Spanding

Increass in Capacity, 1980-1969 (MW)
Ave_ . cost SMI/MW
Capital inveaisment ($Mils)

C. Solar Thermal

Yo Copaity  SouroaNoles
(W)
1980 0 Note1
1984 22 Wiliams, 24
1985 44 Roder, 140, Liz only
1688 205 Williams, 24
1989 194 Rader, 11-50; Luz only

80 Sched, o come on-ine in ‘29, Rader, 150

Tot 74
Capital Spanding

Increase n Capadty, 1980-1988 (MW)
Cap. Cost, SMI/MW

Capital invesiement ($Miz)

Incrasse in Capadity, 1989

Cap, Cost, SMi/MW

Capital nvestement ($Mis)

Total Capital Invesiment ($M)

Notes:

Capital Cont SMAAMW plant capcity

Cap. Comt, Current 0.78 Jonkins ot al, E1-11
Cap. Cont, mid 1960s 1,380 Jenkins ot al, E1-11
Asmumplions

1,500 installed capacity n 1980 was 2ar0.
1.380  Plant buift through 1989 had the higher capital costs
20700

Copital Cost: $MIAM plant capaciy

Mid-1960s 2692 Jankins otal, F1-11
Current 2327 Jankins otal, E1-11

Assumplions

205 installed capadity in 1980 was zero.

2692 Construciion through 1988 had the higher capital costs

55149

69 Assumes plant came on line as scheduled.
2327 Plantin 1989 had the lower capital costs
160.6

n24

(1} Luz represents 90% of the world's sclar thermal cepacity and wirualy 100% of U.S. capacily. Irs first plant
came on line i 1984. Therelore, 1.5, capacity prior 1o that data is assumed to be zero.
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D. Waste-to-Energy
Amount Nolas Sources
($Mits)
Capital apending on waste-lo-snergy
plants, 1980-88 N7y (1) Gov't Adws. Assoc. Datahass (Data frough 1988 only)
Bond ssues for Sofid WasteResource .
Recovery facilites, 1989 1,863.9 ® IDD/PSA Database
Total 12,981 &
Estimated Share banafiting enargy 0% (3
Energy share of capital spending 6,490.8

(1) inchudes initial capital and additional capital spanding for all op g, near
(2 The usa of this as a capital spanding proxy assumes that bond receipts wers immediately spent, and that e faciities were not also fnanced with equity
(3)  Waste-to-Energy facilites serve two purposes; solid waste disposal and slectricity kon. Spending has arbivardy been split bat the two.

s - o ]

o ily closed faciiies during 1980-1988.

E. Photovoltaic

Most photovaltaic is non-grid power; the grid partion is estimated in Part 2, on PV, non-grid nvesiments.

F. Biomass - Wood Power on Electric Grid

Yo MW Capac:. Sarce Cont, SMUMW of Capacity

1980 200 Rader, 19 Low 1.638 Sehti, 114892
1968 4554 Rader, 119 High 2238 Sehti, 11482
1990 5,000 EIA, "2 Eqy Outiook, 45 Average 1.938

1969 Est 4Tr7

Capital Sparding

Cost of Capacity: $Mi/MW 1938

Capacity incazaase (MW) 4,554

Est, Capital Spending (SM) 8,626

Breakout of Grid vs, Non-Grid Power

Mix of Capacity in 1968 MW Pt
Grid Wood Energy 3954 87% Includes uiies and commercial faciiies hooked into the power grid
Non-Geid Wood Energy 00 13% Data en braakout of gridion-grid from Rader, 119
Woad Energy Capital Spending Mix it
Geid 7,663
Non-Grid 1,163

Part2: Capital Spending on Non-Grid Renewables

A. Solar - Thermal Water Heaters and Passive Construction

Your Capacly  Sourca/Notes Cont, $ASBL
(Quads)
1986 - Thermal 0017 Rader, 1143 Low 0 Rader, 40
1986 - Buiding 0.035 Rader, 1I-43; note 1 High 10 Rader, 140
19686 - Total 0.052 Ave. 5
1990 0.050
Capital Spanding Assumplions

Increase in Capadity, 1980-1989 (Quads)

0.050 Instaled capacity in 1960 was zero; EIA rumbars accurately measure passive solar conirib.

Ml Bhu/Quad 1.00E+09
Capac, Increase, Mil Bty 5.0E407
Ave_cap. cost M Biu 5.000 Ave. costof aval. tachnologies is a fair proxy for the mix of lechnologies installed.
Capital invesismant ($Mis) 200
Notes:

(1) Capacity of passive solar in 1988 was estmated to range from .02- 05; we used the average.
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B. Biomass - Ethano

Years Capaaty Capetl Costs of Ethanol Produciion
{Mi. Gais)
Ave. Daliars/gallon of plant capacity 200 (USDA, p. 27

1979 20 Aleohol Fuels 1989 AR, 2

1989 1,300 Aloohol Fusls 1991 AR, 2
Capital Spanding Asusmpbons
Increase in Capagty, 1980-1989 (M Gals) 1,280 Piants that closed during the 18805 didn't get ko usa their tax banefits.
Ave, cap_ cost: $/gal of capacity 5200 Ave. cost of avad. technelogies is a fair proxy for the mix of lechnologies instalied.
Capital nvesismant ($Mis) 2,560.0

C. Photovoltaic
Year MW Capac. Sarce CosthW of Capacity
1982 1 Rader, |-36 Est 1985 3,172 Jenking, E1-12
1989 13 Gnid Rade, II-35 Lale 19805 4,175 Jerkins, £1-12
17 Nen-grid Froduction breakihrough, late 19805, reduced system costs by 50% (Rader, 11-34)
Pro-breaktivough est 6,263

Capital Spanding
Cost of Capacity: SMil/MW 6.263 Asmumes infrasructre buit at higher cost
Capaaty increase, Grid (MW) 13 Assumes no PV capacity in 1980
Capacity Increass, Non-Grid (MW) 17 Azsumes no PV capacity in 1880
Spending, Grid PV (M) 814
Spending, Non-Grid PV ($Mif) 106.5

D. Biomass - Wood Energy
S
Non-Grid Wood Energy 1,163 From Pat 1F above

Residenial use 0 Residential invesiments info wood

unkke similar business invesiments,
e g iy inwhgible for tx subsidves for capital.

Part3: Demand-Side Management Programs and Energy Efficiency

A. Utlity Demand-Side Management Programs

Load Reducions DEM Inqementd  Coel/
Yox Ave.Paak  Powe Saved  Spanding  Peak MW  MWSaved  Souce
(MW) (M. kWh) {SMil) Saved (M)

@
1986 21 QOTA, 58
1989 13.331 14,776 8867 Praw ot al., 27
1990 16,700 17,029 1.2057 3,369 0.36 Premetal, 27
Estmaied load reductons, 1980 0 Assumes that since only 21 MW in 1966, here weva zero in 1980.
Estmated load reduckons, 1989 13,30
Net Change 13,30
Est. Cost. SMI/MW reduced 0.36 From sbove
Est. Tot D5M spanding 47N
Notes:

(1} DSM spending is generally expensed and therefore does not benefit from capilal-spending based tax benefits.
(2 The costMW saved figure i aqual to the increase in average poak MW saved beween 1969 wnd 1990, divided by the incremental cost
This cogt s assumed canstant throughout he 1880 and used to derive an esimate of total DSM spending.
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B. Private Sector investments into Energy Efficiency, 1889

Dala on private sactor investments inlo energy efficency e highly uncertain. This is due bath 1 a

lack of data oollection. as well 23 ¥ measurement difioulies regarding the sificiency component. Often when

officiency numbers are reported, there are two enors, First, total spending on efhcient apph of upg is counted,

rather than simply the incremental cosl over e *regular” applance. Second. new purchases may be made for mulkple reasons, of which
improved snergy ehiciency iz but one. For example, new madhine loois may be more energy eficient, fasier, mare precise, and
compuler-knked to & computer-aided factunng system. Ascribing al of the i costs lo energy efficncy of such a purchase
would be incorract. Thus, we are left with numbers that are really simply educated guesses. Futwre ressarch to improve this data is necessary

incremental ivesiments inio Energy Efidancy

Low High Est %
Seclar Enkmat Esimale  Capitaized Notes
@
Industrial
Privat Spending 2,000 4,000 40.00%
DSM Share 177 177 000% (1)
Tot! 2177 4177
Total Capitakzed 8OO 1,600
Commaercial
Privata Spending 1,000 2,000 40.00%
DEM Shave 177 177 0.00% [4)]
Total 1177 2477
Total Capibhzed 400 B0
Residenial
Private 1,500 2,500
Retroft share 80% 80% 2500% (3, 4)
New Consiruct. Share 2% 2% 7500% (3)
DSM Share 832 532 000% (1)
Total . 202 3,032
Total Capitakized 825 875
Tat, Capitakzed Effic. 1,725 3,275
Est. Spanding, 1980-89 Al Sectors Comm. & inchrst. Secior Residential Sacter
1980-84 and 1589 10,350 19,650 5 7200 14400 3,150 5,250
19851988 1,725 3275 (5 1,200 2400 525 875
Toat 12,075 2,925 8400 16,800 1,675 6,125
Noles:

(1) DSMshares we based on DSM spending in 1989 fom Past 34, with 20% each gaing to the industiial and commercial sectors and
60% going 1 the residential sector. Shares based on Allisnce judgment. A rumbser of enwqy sfficency experts with
whom we spoke mentioned that utiites regularly expense DSM costs. Thase sxpenditures, therefore, would not benafit Fom capital subsidies.

(2 Efdiency mprovements fom changes in 9 clicies, or Fom inexpensive capital investments (e.g., th ) which are exp d
and theref, figible for capital submidies account for the 4(0% capitaization share. This figure is based on converaations with a series of corporate anergy managers.
(3)  Retrofit snd new truction shares of residential effici impr ts based on work done by Bion Howard at the Alliancs to Save Energy

(4)  The capitalized share of housing rerokits is lowsr than for the other sactors since many of he mprovemants are paid for wit cash of eredit, Only the impx ovements
finanoad with home equity icans are ekgible for housing tax benefits.

(5) Efiaency nvestments vary dapending on energy prices and other concerns. Spanding was high through about 1984 dus o high anergy prices, and began to pick up again in 1989 due to
environmenttal conoerns. Spanding between 1985 and 1988 was low after energy prices oollapsed, and is assumed to squal 25% of the prior level.

Part 4: Summary of Capital Investments

Elactrical Grid-Helated Spanding Disparsed Renowables
SMillions SMilkons
Geohermal 5413 Solw - Thermal & Passive 250
Wind 2070 Photovaltaics 108
Solar Themal e Total Solar - Non-Grid 336
Photoveltaics 81 Biomass - Ethanal 2,560
Solwr-Grid Total 794 Biomass - Other 1363
Waste-to-Energy 6,491 Low High
Biomass 7.663 End-Use Effic. - Capitaized 8400 15800 Exdudes capitalized residential spending, which
Uliity DSM - Total 4™ Efic. Induding Residential 12075 295
Utility DSM - Capitakized 0 Tot. Renewables and Eficency 34900 43309
Sances;
(1) G Advisory Associates, *1906-89 R Recovery Databuse " 1989,

(2) DO/PSA Municipal Bond issse Database, New Bond iasues for Energy. Data run of May 1992
{3) Jonking, Alec, et al. “Technaogy Characterization - Final Report” (CA: Califomia Energy Commission), Nov, 22, 1962,
(4) Prete, Lawrence, Janet Gordon, and Linds Bromiey. *Eleetiic Ulity Demand-Side Management.” Elactric Power Monthly (DOE, EIA), Aprit 1987,
(5) Rader, Nancy. “Peower Surge: The Status and Near-Term Potantial of R ble Energy Technalogies.” (Wash., DC: Public Citizen, May 1985).
(6) Seht, Prab. Califurnia Energy Commission, p ' icaion, 11/482
(7) U.S. Deparment of Agriculre, Econamic Research Servics. “Ethanal: Economic and Palicy Traceohs,” Apel 1968,
{8 U.S. DOE. Energy information Administaton. "Ammual Energy Outiock 1992 * pp. 25, 45.
(% US. DOE, Energy ink Administration. "Esimates of U S, Biohsis Comsumption, 1990," pp. viii 6
(10} U.5. DOE, Office of Aloohol Fusts. “Annual Report on the Uss of Akoha in Fuals.* for the years 1988-1991
(11) US. Office of Technology A - "Energy Technology Choices: Shaping Our Future * July 1991
{12} Wilkams, Susan. *Renewables ata Crossroads * indepandant Energy, November 1960, p.24
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Energy Sector Use of Transportation Infrastructure

Energy Commodity Shipments Via Rall
Code  Produet Shipments by Volume (Carloads) Shipments by Value ($MBkors)
1990 % Share 1990 % Shae
11 Coal 8,460,496 271%% 71,1065 B75%
13 Crude Perol & Naural Gas 40,188 013% 342 0%
291 Pavoleum, refined oi products 573,895 1.84% 252.0 0.84% Excludes lubricating oifs, asphalt, and code 2912
2912 Liquihed Petroleum Gases & Coal 166,302 0.50% 2123 0.71%
29911 Coal and coke briquets 2,982 0.61% 34 0.01%
29013 Petroieum coke, exc. briqueties 124,313 0.40% 187 0.40%
29914 Coke from coal 235,906 0.76% 160.0 0.53%
361 Electrical rans. & distr. apup. 2,895 0.01% 12.0 0.04%
364 Elactical kighing & wiring aquip. 9,722 0.03% 86 0.09%
Total, Alf Shipmants 3118567 29,920 4 Value total inciudes shipmants of ractional carloads
Totals by fuel type
Coal 8.777,660 28.1%% 73761 24 65% Incldes codes 11, 29911, 26914, and 1/2 of 2612
Ol 796498 2.55% 4939 1.65% Includes codes 201, 29913, and 12 of codes 13 and 2812,
Natwral Gas 20084 0.06% 171 0.06% Includes 172 of code 13.
Eloctricity - Ganeral 12617 0.04% 0.8 0.07% Includes codes 361, 364
Total, Enetgy-Related 081% 26.42%
Notes:

(1

Volumes are total freight raffic in carloads, sinos volume rather than weight genarally limits rail vansport. AAR data sums transfers batween lines,
so tofal freight hgures may indude some doubie-counting of shipping volumes,
(2) Values refiact gross Feight raverues.

Source: Assodation of American Raikoads, *Freight Commodity Statistcs, Annual " 1990,

Energy Commodity Shipments Via Water, 1989 {Millions of Tons)

Oceanborne Commeroe
Inland Total
Code  Produa Imports Exparts Toll  Coastwie Lakewise Warways Domesic
Total, All Commodites 5895 4484 1.087.9 302 1091 606 10171
Shipments of Oil

1211 Ctude Perotaum 288 01 289 1322 458 1781
2911 Gasoline 198 19 a.7 437 0.6 320 78.3
2912 Jot Fusl 0.0 0.0 0.0 71 0.1 47 11897
2013 Kerosene a5 13 48 06 0.0 08 1.405
2914 Distilate Fuel OV 12.9 4.2 171 243 04 215 462
2915 Residual Fuel Ol 28 13.2 56.0 282 04 38.8 67.4
2920 Coke, PeYoleum Coke a 175 206 01 02 6.2 65
Ol Share (172 of ital) 1.6 88 103 01 01 a 326
Total OF 3784 2.5 408.8 2361 16 1468 846

0 % of Tot. Shipments 64.35% 657%  30.3% 78.20% 147%  2422%  3781%

Shipments of Coal

1121 Coal and Lignite 24 987 1013 128 19.2 166.8 188.8
2920 Cohe, Paroleum Coke a 175 206 01 02 €2 65
Coat Share (1/2 of pial) 16 88 10.3 01 01 a1 325
Tota! Coal . 4.0 107.5 114 129 16.3 168.9 2021

Coal % of Tot Shipments ’ 067% 23 96% 10.7%% 4.25% 17.69% 28.04%  198M%

Scurce: U.S. Army Corps of Engi , "Waterborne C: of the Urited States, 1989," Natonal Summary, Table 2

g Kopiow - 22-Fet-85 - TRANSPORT.WK) , Print RangexPrintt - Page 1
PDF compliments of www.earthtrack.net




Historical Spending on Energy Research and Development, by Energy Type
(Millions of 1989 - See Note 1)

GNP Imphait

Nuclear Nuclear Price el Dwta GNP

You Fiion Fusion Fossi  Renewsbios  Efcancy Tokl (188241000  Yew fokaky

@ @ [t} (4) ) &) (8) yl
1950 16.4 00 %2 00 00 126 29 1950 5285
1951 %7 0.0 NeE 00 0.0 nsz 251 1951 5032
1952 Nz 00 %01 0.0 00 1213 %5 1952 495
1653 93 00 807 00 00 1400 %0 1983 4876
1954 9.8 00 807 00 00 174 %3 1054 4802
1955 1388 00 7 00 00 1946 72 1955 4843
195 77 324 87 00 oo 368 .1 195 4495
1957 232 503 916 00 00 565.1 21 1457 4340
1958 6298 846 1599 00 00 8743 27 1958 425
1956 767.4 1406 1300 00 00 10470 304 195 4185
1960 006.5 1212 1288 00 00 1,256.5 309 1960 4087
1061 11436 1218 1453 00 00 14108 02 1961 448
1962 1,076.1 9.0 1449 0o 00 13200 s 1962 2959
1963 10046 1021 3037 0o 0.0 14404 324 1963 1898
1964 11355 879 2487 00 00 1.460.1 129 1964 380
1965 11169 874 1338 00 00 13381 18 1965 a7
1966 1,0028 87.0 1261 00 00 12179 5 1965 1600
1967 1,005.1 883 1991 00 00 12926 %59 1967 1518
1968 1121.0 828 1300 00 00 13437 377 1066 3350
1969 950.9 955 155.8 0.0 0.0 1,122 98 1966 317
1970 B4 9.0 1518 00 15 10825 2 1970 3.007
197 8562 92.4 42 0o 63 1,169.1 44 1971 2845
1972 w72 %1 276 65 1458 13744 %5 1872 2716
1973 1,036.4 103.7 0.0 0.0 00 1,143 485 1982 1.263
1974 12041 1202 1917 504 37 15891 54 1982 1263
1975 1,384.2 240.0 3137 164.9 12.3 21151 5.3 1982 1.263
1876 16544 901 727 4057 %3 45621 6.1 1982 1263
1677 2,006.7 5354 1,008.1 8345 262 4541 73 1082 1263
1978 18508 4819 12646 925.8 40459 49002 722 1962 1263
1979 17528 5653 12163 10823 5404 51671 786 1982 1263
1980 16355 6264 10820 10709 5124 49371 857 1682 1263
1081 15273 567 12420 9595 4067 47023 5 1982 1263
1682 13422 5465 2287 473 101 25749 100 1982 1263
1683 10203 5714 260.1 3087 1365 23150 1039 1982 1263
1684 8850 5433 3238 2418 n7 21715 1077 1982 1.263
1985 880.1 4851 3385 271 1982 19300 10§ 19082 1263
1986 8499 3985 4546 1676 1824 18728 138 1982 1,269
1987 6465 9.0 4763 1855 1663 18137 174 1982 1263
1988 6047 3478 567.6 1221 1583 1,800.3 1213 1982 1.263
1989 088 3344 5702 154 1600 17888 1263 1962 1263
1990 5748 318.0 B41.0 1091 183.0 20270 1315 1962 1.263
1991 265 2035 6209 49,0 20 14200 1982 1263
1992 3367 3371 8563 2674 3256 21160 1682 1283
198 93 Agorop. s 3387 6662 %13 e 199056 1882 1269

Towl 37,9320 101215 16,608.6 77828 47194 77,0644
% - Al Yowrs 48.16% 13.12% 21.52% 10.09% 612% 100.00%
% of 1989 3403% 18.70% N.688% £.45% 8.95% 100.00%

(1) This table was construcind using a number of scuroes. As a rsult, not all data are conmistent Data kom 16731991 are Fom Sissine, and indude DOE spanding only. Data
for sariiet years include multiple jederal agencies. Dala for 1903 may not mateh eur estmatee for DOE aacly dus to difiwent decisons on
spedfic prog and difiwent clasaifical Sizsine data includes separal garies for spending an eleciricity,
enwrgy siorage, and erviranment. While these areas may be directly linked to paricular fuels, hare was not enough detad with which to allocate.
Therelore, hese catwpcrios are sxcluded irom the lotals shown here.

(@ Data pricr ©© 1973 ae from Bowring, p. 31, Data krom 1973 1o the present are fom Sissine. Militry reactor RAD is exchaded,

(3)  Fossil includes spending on fosail RAD and clean cowl ressarch. Data pricr to 1973 are kom Batvlle, pp. 162 and 192, #vd nclude spending by DOI, EPA, ERDA, Const Guard, and NSF,
Data from 1973 fo present rom Sissine and indudes DOE spending oniy.

(4 Dataincludas both supply and end-use eficiency and all renewabes, Data priof to 1973 are om NSF, p. 41, Post-1973 data are from Sissine.

(59 GNP data are from RATESZ.WK1, derived from the 1991 *Economic Repert of the Prasident,” p. 260,

(6 Data yoor refers to he base year of he raw data. All Sissine data were in 19625 {converind 15 19608 here).

() GNP infator values are squal  the GNP Frice Deflator in 1989 divided by the GNP Implicit Prica Deflator in the data year. This valus was used to convert nomina! dollars to constant 10605,

Sayges
(1) Joseph Bowring. “Faderal Subsidies I Nuclear Power: Reactor Design and the Fusl Cyde” (Washington, DC: Enaegy information Adminastration of DOE, March 1980), Pre-pubkcation draft
{2 BW.Cane. etal. "An Analysis of Federal Inosnives Used to Simuiate Energy Producton * (Richiand, Washington: Batiale Memoria Insitute, Decsmber 197).

{31 National Science Foundation, *An Analysis of Federal R&D by Funciion, FY 19601977 pp. 23-41
(4 Fred Sissine. "Energy Conservaton: Technical Efficiency and Program Effactivensss * (Washington. DC: Congrassional Research Service, Jan. 6, 1992), p. 18. CRS IB85130; and 10/23/92, CRS IR92062, p, 4
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Energy Shares of Environmental and Health Externaiities

SONTRIBUTION TO RADIATIVE FLUX CHANGES (LATE 1980s)

Toll Towl Coal o Gas Elactric. Elocinic. Electric
Program Energy s | Coal Gas
Relative Shres of Fosal Fudis Used in the US. v Eleciricty 75.18% 1041%  1357%
Carben Dicide 66.00% 50.16% s 046%  B5&%
Contibuton Shares to CO2 loading 50.16% 5.24% 1833%  742% 213%  1588% 116%
Mohane 17.00% 3.40% 3.40%
Primarily natural gas; allocated on basis of gus used for eleckic va. used via end-user.
Contributon Shares to Methane Loading 3.40% 2.54% 0.46%
Chirouorocarbons 12.00P% 0.00%
Nirous Onide 5.00% 0.80%
Contibuion Shaves, from above
Uslity Contribution 0.28% 0M%  027% 0.00%
Automobile Contribution (oi]) 0.34% 0.34%
Remamder spht between ci & coal 0.17% 0.09% 0.08%
Net Contribution 1o NCx 0.80% 0.00% 043%  0.00% 0.01% 0.27% 0.00%
7 mmmbmwm 54.36% 533% 18.76% 1035%% 214%  1615% 1.63%
54.36%
ources and Notes:

1) Fossil fuel shares of electricity from EIA, Monthly Energy Review, 2/90, p.

2) Cen¥ibutons lo radiative flux changes data rom John Hokdren, “Population and the Enerqy Problem * in Populition and Environment.
AdJournal of Interdiscipinary Studies, V. 12, #3, Spring 1891, pp. 231-255; John Holdven, *Energy in Transition,*
Scentific American, September 1990, pp. 157-183.

3 Breakout of lossil fueis used in the electricity sector was done usng the percent of particular fuels consumaed by utiities
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ENERGY SHARE OF TOXICS EMISSIONS
Ralaasas 10 Varous Meda, Mikons of Pounds in 1989

Seutor Ar Water Land Underground  Other Tok!
Patroleum n 3 3 8 2 145
Chamical n m 125 1.092 23 2887
Totat 2417 188 462 1181 1,563 5,800
Petrolsum Sactor 2s % of Tolal 2.95% 287% 0.85% 2% L75% 2.50%

HNotes:

{1} TRI data is an approximation of rel but contains volume information rather than toxicity. In addition, the Othcs of Tedhnology Assesament has
has estimated that up to 95% of toxic releases do not appear in the Toxic Relsase Inventory. (Ciled in GAD, 26).

Sources:

(1) U8 EPA, Taxic Release inveniory 1989 data, in Citizans Fund, *Manutaciuring Pollution: A Survey of the Nation's Toxic Polluters " July 1981,
(9 V.S GAO. "Texic Chemicals: EPA's Taxic Release inventary is Usshul but Can Be improved. June 1981, GAORCED-81-121.

MIX OF UNDERGROUND STORAGE TANKS (USTs)

# Tarks Pet* Soron
(000s)
Petroleum USTs, othwr than gasoline staions 851.0 45 507 Faderal Register (FR), 4/17/87, 12795
Petroleum USTs, retal gasdline 695.0 49.64% FR, 4117/87, 12792
Chemical skrage 540 3.86% FR, 27%/88, 36819
Total Regulated Universe 1,400.0
Home heaing ol 1,000.0 Low est; currenty uresguialed
Total Percentage of Tanks Holding Oi 96.14%

*Percentages exciuds the currenty urreguiated home healing of tanks, since fhey do not require EFA effort

Sources: “Underground Storage Tanks Containing Petraleum; Finanaal Resp itikty Requi . Faderal Ragister, 4/1/7/87,
“Underground Storage Tanks Containing Hazardous Subst ; Financial Responsibiity Requi ts; Adh Notice of Proposad Rulemaking," Federal Register, 2/9/88.

HAZARDOUS WASTE

mwm»«mmmwnmmqwsmwcmwy

Industry Ave. NPL Sitee/Fym Tot NPL Sits for industry
Automabile 270 820
International O 270 1360
Chemical 20 246.0
Poliution Control 200 78.0
Conglomerates 17.0 87.0
Domestic O 13.0 154.0

Source: Investot Aesponsitsbly Research Center, “Corporate Environmental Profles,* 1992, p. 39,

HIGHEST PENALTIES ASSESSED FOR VIOLATING ENVIRONMENTAL LAWS, 1987-1889 ($Millions)

Law Vioksied Demestic OF Iernaional OF OF Wall Ecuip. 8 Sarv. Elect Expip, Eleckic Cos.

$Mis Top 10 Rank SMis Top10Rank $Mis  Top10Rank  $Mis Tap 10 Rank SMis Top10Rank  Page
Resaurce Consarvalion and Recovery Act 108 10 98 2 06 10 54
Claan Ar Act 27 40 12 8 5
Cloan Water Act [s1:] 30 1.6 1 01 10
Safe Drinking Wams Act 05 10 0.0 4 0.0 [ 61
Tende Substances Control Act and Faderal insecticide,

Fungrcide, and Rodentcide Act 01 6.0 01 4 01 7 &2
Abmic Enwrgy Act Assessments 00 4 0.0 3 78 1 [}
Ocqupational Health and Salety Admin. Vielakions 02 &0 01 8 €5
Mine Salety and Health Administration Penalties Industry distribution is based on hip of eonl mining operations.

Notas:
(1) Clasuification by indusky is crude. Penalties j on congl le's enerQy cperations wil not slways be refiecied in the total panaltiss shown
tor the energy sectrs fisied above. The Mine Safety and Health Administration flustrates. this paint dearly. Virtually all assesaments are

against coal mines, Although tha industial classifications of the corporat parents is much more diverse.

Source: Investor Responsitytity Research Center, “Corporate Enviconmental Profiles,” 1992, pages shown in table.
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‘EALTH

Air Pollution; Contributions to Cancer

Motor Vehicles (oil)
Woodsmoke (biomass)
Gasoline Marksting (aif)
Coal & Oil Combust. (172 ol 172 coal)
Secondary Formaldahyds (309 oil)
Othar (non-enargy rel)
Toka!

e

Total

56.00%
4.00%
3.00%
1.00%
7.00%

29.00%

100.00%

Energy Share

56.00%
4.00%
3.00%
1.00%
210%
0.00%

66.107%

U5, EPA, “Stramgic Plan for EPA's Toxic Ar Poliutant Program,* November 29, 1980,
Prapared by the Otfice of Air Quakty Planning and Standards.
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56 .00%
300%
0.50%

210%

61.60%

Conl Bomiss Noles

0.50%

0.50%

4.00%

30% is associated with motor vehicle use.

4.00%
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Extemalities and the Cost of Regulation: Do We Clean Too Much or Clean Too Litte?

Cost/Ywar, Billicrw: of 19664 Comments or
Cadegory Low Estimaie High Estmade  Noles Study Cied Saurce Used
The Parval Cost of Not Cleaning Up:
Emissions from Elacticity Generation
Coal 149 730 (4  Compiaton Yim, Evans, and Wilsen; GAO/RCED-92-13
Ol 27 64 (4  Complation Yim, Evans, and Wilson
Natural Gas 17 k] (4  Compilaton Ywn, Evans, and Wilson
Nuclear 01 08 {4)  Compilaton Yim, Evans, and Wiison
AN Automolive Air Pollutants 46 2000 Deluchi of af; Cannon; MacKenzie
Spering and Deluchi
Polluion rom Agriculure
Erogion, Offsite Impacts 22 86 Clark ot al; USDA (1887) Proj. '88, Rnd. I, NRC (1869)
Ercsion, Onsite impacts 0.5 194 NRC (1989); Fimental; USDA (19 NRC (1589)
Heneybes Indusiry Damage from Peslicides 0.2 02 Fimental (1980) NRC (1989)
Ax Toxics 30 0 (8 GAO/RCED-91-143
{Tolal Costs for Emironmental Problems Listed 29 3147 |
Total Global Costs of Stratospheric Ozone Depletion $6.3 wilion by 2075 without chemical phaseout EFA Ozone, p. 3
The Cost of Claaning:
Al Federal Environmental Requlation 893 893 Hopdng Hopking
Aggregate Pollution Cantrol Costs 1047 1047 EPA, Costof Clean EPA, Costof Clean, 2-2
Oil Ovetcharge Funds (EMikons) 2934 2934 Taxes of; banefits elfic. Othar Interventions Chapter
Gas Guzzler Tax ($Milicns) 108.7 1087 Taxes lwrge cars Tax Expanditures Chapter
Auto Fusl Eficiency & Emissions
Standards ($Mikons) 28485 15,2204 Increases car price GADRCED-92-100; Greane and Liv
Noles:
(1) Total cost of poliution shown above doas not inciude all paliul problems. For ple, costs of global dimate change, stratospheric azone depletion, forest lossas and waler pollution

from excess timbeting, and many others are not Included.

() Estimates for both categories should be taken with a grain of salt. The assumplions one makes about the valua of damage to human health, and especially he discount rate chosen to convert futrs damanges
into prasent costs, can dramatically affect the resultant cost or benefit Further, al figures e total, not marginal costs/damages; therefore they provide any informalion on the optmal control ievel,

(3)  The cost-inereasing regulation is inchuided in he overall estimaie for the oost of snvironmental regulations.

{4)  This data was provided as a cost par kilowatt hour and converted 1 annual totals using 1989 net genevation data,

(5  The sowrce asaibed 3,000 sddiional fatal cancers sach year to ar toxics, a §3 billion cost at §1 milionife. While some air toxics come from power plants and refineries, most do not.
Thus, double counbing should not be significant

‘Soutces of Cilalions and Beferancs:
(1) Cannon, James. "The Health Costs of Ak Poliuion: A Survey of Studies Published 1984-1969," Pre-Publicalion Edition, (Washington, DC; American { ung Assodiati , 1990),
(2) Clark, EH,, J. Haverkanmp and W. Chapman. “Eroding Scils, the Of-Farm Impacts,* (Washington, DC: The Conservation Foundation, 1945).
(3) Deluchi, Mark ot &, *A Comparative Analysis of Fukure Transportation Fusis* (Berkelty, CA: Instiue of Transportation Studies, UCAL-Barkely, Oct, 1967).
(4} Greene, David and Jin-Tan Liz. "Automolive Fuel E y impr ts and C ' Surplus,” Transportaion Res.-A., Vo, 224 #3, PP, 203-218, 1986,
(5} Hopking, Thomas. "Cost of Federal Reguiation,” in *Regulatory Policy in Canada and the United States,” Conference Prooesdings, Rochestw Institute of Tachnology, May 1992, pp. 3-6.

(6) MacKenzie, James, Roger Dower and Donald Chan, "The Going Rate: What it Really Costs to Drive,” (Washington, DC: World R Instite, June 1992),
(7) National R h Council. "Alternative Agriculture,” (Washi gton, DC: Nakional Academy Press, 1980),
(8) Fimental, David, t al. *Environmental and Social Costs of Pasticidas: A Proiminary A " Oskos 34: 127-140, 1960,

(9) *Project 88: Hamessing Market Forces to Protect Qur Envirenment® Washingion, DC: Dec. 1988
(10) Speving, Daniel and Mark DeLuchi. “Tranporiation Energy Futures,” Annual Review of Enargy, 1969, 14; 375424
(1) U.S. Dep of Agrioulture, * Agricultuesl Resources - Cropiand, Water, and Conservation - Situation and Oullock Report” AR-8. Econamic Flesewch Service, 1587.
(12) US. EPA. “Emvironmental Investments: The Cost of A Ciean Enviranment” Summary, Dac. 1990,
{13) US.EPA “Staiegic Pian for Ozone Dapleton,” November 28, 1989,
(14) US. GAQ. "Air Paiuion: EPA's Strategy and Resources May B inadequale to Gonkol A Towics,” June 1991. GAQ/MRCED-91-143,
(15) U.5. GAD. "Motar Vehicle Reguintons: R gulakyry Cont Esbi Coukd be Improved * July 1952 GAORCEDS2-100,
{16) Yin, Man-Sung, John Evans, and Richard Wilson. "Health and Environmantal Fisks of Enetgy Systems,’ (Bosion, MA: Harvard Sehodl of Public Health, 19491).
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ELECTRICITY MIX ALLOCATION BASE FOR 1989

Allocation Base Toll Yol Elackic |  Elockic Blockic. Eleckic | Bocwic. {Consarv/| Biomass | Wind | Solar | Gaotherm. [Waste-to-
1980 Data Urdems Otharwise Nolnd Progeam Enargy Fasion ol Coal Gas Hydeo Elic Ermrgy o |
_
ENERGY CAPACITY MEASURES
ELECTRICITY MIX
Renawsbles Elact Net Gen. Mix (Mi. kWh) 11,3003 10171 05 26 83417 475
Paroent 100.00% 899% 000% 0.00% B260%  8.98%
Reneowsbles data from EIA, Farm 759, Monthly Powerplant Repiort. Does not include wind farms that sel power to ublities. Total:
Elactricty Mix (Net Gener., Bil. KWh) 2784 2784 529 158 1554 27 265 0.00 1.02 0.00 0.00 9.34 0.85
* Percent 100.0% 19.00% 5.68% 55.82% 950% 952% 000% O04%  000%  0.00% 034%  0.03

EIA, Annual Energy Review, Feb. 1091, p. 211,

Doug Koplow - 02-Feb-83 - ALLOCATION.WK) - Page 1
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