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ABSTRACT

Value added coefficients have been incorporated into
Brookhaven's Energy Input-Output Model so that one can calcu-
late the implicit price at which each.sector sells its output
to interindustry<énd final demand purchasers. Certain ad-
justments to historical 1967 data are required because of the
unique structure of the model. Procedures aré élso.described
for projecting energy sector coefficients in future years

that are consistent with exogenously specified energy prices.
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I. Introduction

vValue added coefficients have béen incorporated in Brook=-
haven's Energy Input-Output Model (I-O). These describe sec-
toral payments for capital services, labor servicés, and in-
direct business taxes per unit of output. With these coeffic-
ients and the coefficient of production matrix, one can calcu-
late the implicit price,at which each sector sells its output
to interindustry and final demand purchasers. This would be a
trivial exercise for the Bureau of'qunomic Analysis (BEA)
historical I-O tables in which all transactions .are measured
in dollars and all implicit prices are indexed at $l1. It becomes .
useful, however, with projected 1I-0 tables for future years' ‘
where one is interested in examininé chénges in productivity
and relative prices over time. .

Because the BNL model differs in structure from BEA I-O
tables, some alterations are necessary in the normal procedure
for estimating sectoral prices. These techniques are des-
cribed first, and they are followed by'techniques used in pro-

jections for future years.

II. Historical 1967 Prices
A, Description of BNL Model

The general structure and units of measure in the
BNL, I-0O Model are depicted in:Figure 1. A general description
of the model is presented in reference i. BEA daﬁa used in
specifying the model is contained in reference 2 and energy
data in referencé 3. A listing of the BNL sectors and the cor-
respondence with BEA sectors is given.in Figure 2.

Each column, j, of coefficients in the A matrix des-

cribes the interindustry purchasés necessary to produce a unit



Final Demand, Y Total Output, X

v {(Gross National (domestic -
Coefficients of Production, A Product) =~ production)
15 15
Energy Supply Btu/Btu Btu,‘Btu 0] 10 Btu 10 Btu
Sectors (12)
Enexrgy Produzt Btu/Btﬁ C lO6 Btuy |- ) lO]"5 Btu <4,' 1015 Btu
Sectors (8) 8 : _
Non~Energy $/106 . $/ 9 ' 9
Sectors (90) 10® Btu ¢ $ 107 % A |07 s

, $ P
Value_Agded /106 Btu a */$
Coefficients, B

Figure 1. I-0 units of measure.



of output of sector j. The corresponding value added coe f-
ficients in column j of the B matrix represent primary. factor
purchéses per unit.of output of sector j. Three.féctprs of
production are employed - labor services, capital services

(or property type income), and indirecﬁ business taxes. It

- is assumed that each sector sells ité“output to every inter-
Aindusfry sector and to each final demand purchaser at a single
price,,and that each primary factor is also purchased at a
-single price by évery intérindustry sector. Undér this assump-
tion, one can write a column equation for each sector which
says that the value of interindustry purchases per‘unit output
of sector j plué the value of primary factor purchases per
unit output of sector j eguals the selling price of sector j's
output. The set of equations for all sectors can be expressed

in matrix notation as,

T T

AP+ BW=P (1)
‘where A = coefficient of production matrix,
Jx3
P = vector of interindustry prices,
jox 1

B = value added coefficient matrix,
mx j

W = vector of primary factor prices,
mx 1.
Given A, B and W, this can be solved for interindustry prices, P,

-1
T BT

P= (I -A ) W. (2)

Since all primary factor purchases in the BNL model are ex-
pressed in terms of actual 1967 dollar transactions, each of
the three factor prices, W, are $1. The only task prior to
solving equation (2) is to express the B matrix in terms that
are consistent with definitions and conventions used in the ENL

model, as described below.



B. Sectoral Classification

'value added purchases in terms .of the BEA 85-indus-
try categories are presented in Table.iwof reference 2. They
are disaggregated‘into three componehts: employee compensa-
tion (EC), indirect businessA£gxes (IBT), and property-type
income (PTI). Certain BNL model sectors are disaggregates of
these seétdrs, however.* One must therefore use value added
data for BEA 367-industry categories for these sectars which
is published in reference 4. Because this detailed data is not
disaggregated info the three value added components, it has
5een assumed that the proportional split 'is the same as that
in its aggregate sectoral classification on an 85-industry

“basis.
C. Structural Difference Between BEA and BNL Models

Sectoral purchases of transferred (competitive) im-
ports are presented as an interindustry row by BEA in their
transactions table (sector 80B). The BNIL model handles them
as negative entries in one column of final demand (GNP). The
BNL entries are larger in absolute value than the BEA row en-
tries by the amount of their transportation and trade margins.
BNL. row transactions** for water transportation'(BNL sector 92)
and for wholesale and retail trade (BNL sector 99) are there-
fore less than the corresponding BEA row transactions. The
proportion by which trade and transportation margins on im-
ported goods have reduced total output of these two sectors

is thus used to scale down the BNL value added purchases for

* These are the new construction, maintenance and repair
construction, refined oil products, utilities, transpor-
tation, federal government enterprises, and state/local
government enterprise sectors, as noted in Figure 2.

** These are obtained by the multiplication Aij . Xj.



sectors 92 and 99 from those documented by BEA.

Commodity Credit Corporation column purchases (BEA
sector 78.03) have been included in the Federal Government-
Other column of final demand in the BNL model. The negative
value added number for BEA sector 78.03 is thus not incldded in
thelvalue added purchases of. BNL sector 107. -

The BNL I-0O model does not include two of the BEA
sectors - 80A (direétly allocated imports) ahd 83 (scrap, used
and second-hand goods). These purchases must be accounted for
in the BNL model, however, because equation 2 says that the
" total value of input purchases per unit output of each sector
.must‘add up to the selling price of that sector's output. This

problem is corrected in the BNL model by adding an additional
value added component (called "other value added") that repre-
sents sectorai purchases from BEA sectors 80A and 83.

Column 80A has no entries in the BEA table, so this
does not introduce a discrepancy between the two models.
Column 83 (scrap) does have entfies, however, and the BNL
model has added them to the diagonal transactions for each row
in which they appear. Although this does not bias total sales
or production for each sector (the sum of interindustry and
final demand purchases), it does bias upward the value of each

'sector's'purchases. This bias is removed in the BNIL model by
adding another value added component (called "diagonal scrap")
to the B matrix. The value of this component for any sector is
equal to the negative of that sector's sales to sector 83 in

the BEA I-0 tahle.
D. Normalization of Coefficients

The five components of value added purchases must be

i

normalized, or divided, by 1967 total output for each of the



102 purchasing sectors.* Total outputs (domestic production) in
the BNIL model differ from the totals presented by BEA. BNL out-
puts are lower than those in BEA by the amount of competitive
imports specified in the BNL import column of final demand.
Additionally, outputs of the BNL energy sectors are expressed

in physical units (Btu); so the value added coefficients for fhe
energy sectors have units of 1967 $/106 Btu. The 1967 BNL model
energy sector outputs which are used for normalization are listed
in Table 1.
. Energy sector I—O'priées’for 1967 are also listed in
Table 1. The coal price.$.18/106 Btu, is an average for lignite,

bituminous and anthracite coals from Minerals Yearbook (10,

pp. 20, 301, 380). Wellhead prices for the crude oil .and gas
sector (from the same source) are $.l6/lO6 Btu for natural gas
(10, p. 723) and $.52/106 Btu for crude petroleum (10, pp. 20,
810); The average, weighted price for the crude sector is
$.35/106 Btu. The price for the refined oil products sector,

6 . . .
$.97/10 Btu, is averaged over Minerals Yearbook prices for

gasoline, kerosene, jet fuel, distillate, and residual oils at
various U.8. porls (10, pp. 868-71). For the pipeline gas
sector, an average price of»$.61/106 Btu for gas utilities over
customers is used from Gas Facts (11, p. 11ll). Electrid sector
prices are also based on utility sales and revenues for all

customer types, as listed in Historical Statistics of the U.S.

This price of $4.57/106 Btu is based upon delivered Btu of

energy, after transmission and distribution losses.
E. Transactions Between Energy Supply Sectors.

Physical energy transactions between the energy sec-
tors in the BENL model will not correspond to dollar transac-

tions in the BEA table for several reasons. First, these

* The eight, dummy, energy product sectors, 13-20, have no
‘ value added purchases. ' )



sales will not in general be made at the same price as sales to
other sectbrs in the economy. ‘Secondly, the diagonal entries

~ differ by definition. In the BEA model they represent sales
between companies which are all classified~witﬁin a single I-0O
sector. 1In :the BNL model they are only an accounting method
for Btu conversion losses (say crude gas to pipeline quality
gas), distribution losses, 'and transmission losses. In order
to calculate correct sectoral prices in the BNL model it is
therefore necessary to convert physical energy purChasés by each
of the first 12 sectors to the correct dollar purchases speci-
fied in the BEA I-O table. .

V -With the implicit I-O energy prices listed in Table 1
one can express the BNL physical energy transactions in terms
of dollars and compare them with BEA dollar transactions. The
most important intersectoral fuel transactions are compared in
Table 2.

_ The disparity in the crude oil sales to the refined
oil and pipeline gas sectors is a result of gas being very
cheap relative to o0il in 1967. The lower BEA dollar fuel
sales to the electric sector primarily reflect the fact that
fuel sales to utilities were at lower prices than fuel sales
to other sectors. _

Thc BNL model correcte the problem with'these‘five
transactions in the following manner. The five‘A matrix co-
efficients for these transactions are simply multiplied by the
ratios listed in Table 2 prior to calculating I-O prices in
equation 2. A subprogram is incorporated to do this, as well
as store the original A matrix coefficients so that the "true"
physical values can be.printed out at the end of the program.
This subprogram also zeros the twelve diagonal "ldssf coeffic-

ients before I-0 priées are calculated.

N~



' TABLE 1
1967 Energy Sector Outputs and Prices

Total Output, I1-0 Price,

Sector 1013 Btu $/10° Btu
1. coal 14.804 .18
2. Crude OilAand Gas 40.068 .35
6. Refined 0il Products. 23.244 . ‘ .97
7. pipeline Gas 18.355- .61
. 9. Fossil Electric 3.362 ... 4.57
10. LWR Electric  0.026 4.57
12. ﬁydroelectric : i 0.756 4.%57
TABLE 2

Comparison of Major 1967 Fuel Transactions, 1092 §

" (1) BNL $ (2) BEA $ Ratio
Transaction Transaction (2) + (1)
(crude to refined oil) '8.21 11.56 1.408
(crude to pipeline gas) 6.37 2.52 0.39
(coal to electric) 1.53 1.03 0.672
(refined to electric) .92 .29 0.309
‘(gas to electric) 2.11 .70 . 0.330
TABLE 3 .

Final Adjustment Coefficients for Energy Sectors
"Other Value Added"

Purchasing Sector Coefficient
1. coal 0.0
. 2. Crude Oii and Gas .00537
6. Refined 0Oil Products -.09146
7. Pipeline Gas ' .11668
' 9. Fossil Electric .34963
10. LWR Electric -.62454
12. Hydroelectric 1.04075



110 Seetor 101 BEA Bactelle A. Carter BLS 18
1 Coal 1 7 7 7 8 5
2 ,Crude o1 : Lo 2 8 s s 9 i 4

Crude Gas 10
3 Shale 01l ) - - - - - 15
4  Mechmae from coal . 3 - - - - 17
s Coal liquefaction - - - B - 16
6 Refined oil products 4 31.01 part 31 part 41 ‘ part 42 7
7 Pipeline gas 5 68.02 68.2 93 102 9.
8 Coal combined cycle electric - - - - -
9 Other fossil electric 6 - 68.01 8
° : 78.02 !
. 79.02
10 LWR electric 7 68.01
: 78.02 |- :
79.02 92 101
e : 68.1  part 106 123 11
11 HTGR electric . . L= - parc 185 part 125 .
Hydroelectric 8 68.01 : 12
. 78.02
79.02
12 {Geothernal o - - - - - 13
Solar electric - - - - - 14
Solar direct ° . . - - - - - 18
13 Ore reduction feedstocks 9 - - - - -
14 Chemtcal feedotocks 10 - . - - - -
15 Motive power - 11 - - - - -
16 Process heat . 12 - - - - -
17 Vater heat 13 .- - - - -
18 Space heat 1% - - - - -
19 Alt conditioning 15 - - - - -
20 Electric power 16 - - - -
21 Livestock and livestock products 1? 1 1 1 1
22 Other agricultural products 18 2 2 2 2
23 Porestry and fishery products 19 .3 3 ¥ 3
28 Agriculctural, torescry snd fishery services N 20 4 & 4 4
25 Iron and ferroslloys ores mining 21 S 5 5 5
26 Nonferrous metal or;- oining . 22 [] 6 6 6-7
27 Stone and clay mining, quarrying 23 9 9 L] 10 1
28 Chemicale and fertflizer mineral mining 24 10 i0 10 11
29 New construction,’ residential buildings N 11.01 11.1 11 12
30 New construction, nonresidentfal buildings 11.02 11.2 iz .13
k1Y New construction, public utilities . 25 11.03 1.3 13 14
32 New construction, highways 11.04 11.4 14 15
33 New conatruction, sll other . 11.0% 11.5 15 16
3 Maintenance and repair construction, residential ‘ 2 ’ 12.01 12.1 16} 17
35 Maintenance snd repsir. construction, all other 12,02 12.2 17
35 Ordnence and acceosories 2 13 13 18 18-19
3 Pood and kindred products - 8 14 14 19 20
38 Tobacco panufacturere 29 15 15 20 21
39 Broad end narrow fabrics, yarn and thread mills 30 16 16 21 22
40  Minc. textile goods and floor coverings 3t 17 o . 22 23
41 Apparel . 32 .18 18 23 24~25
42 Migc. fabricated textile products 3 19 19 26 26
43 Lumber and wood products, excepe.contsiaers 34 20 20 25 27, p. 28
4  Wooden containers 3s 2 2 26 pare 28
&5 Household furniturs ® o2 22 27 2
46 ocher furniture and fixtures . 7 23 3 28 W
&7 Paper and allied products except containers and boxas 1) 24. {g:; g: ' N
48 Paperboard containers end boxes , 3 25 e ;zl’ 32
49 Printing and publlahlvng ’ 40 26 26 33 33-34 2
27.1 34
50 Chemicals and selected chemical products 41 27 {27.1 35} 35-36
B 27.3 36
28.1 37 37
51 Plastics and synthetic materials 42 28 20.2 38 38
52 Drugs, cleaning and toilet preparations 43 29 29 39 39-40
53 Painte and allied products 44 30 30 40 &1
S Paving miXTUTEn And Di5LRA 43 3l.02 pait 31 part 41 pait &2
55 ‘Asphalt felts and coatings 46 .0 part 31 part 41 part 42
32.1 42
56 Rubbor and wlocellancous plantfes producte a7 32 {3?.7 ﬁ"} blebd
32.3 44
57 Leather tanning sad.industrisl leather products 48 3 33 45} .5
58 FPootwear and other leather products 49 38 36 46
59 Class and glass products 50 35 35 47 a6
60 Stone and clay products 51 36 36 48 47-48

Figure 2. Sectoral classification of BNL energy input-
output model and alignment ‘with other classification
systems.



BNL BNL DRI
g) Sector 101 BEA Battelle A. Carter BLS 18
61 Primary iron and steel manufacturing 52 37 37 49 49-50
38.1 50
62 Primary nonferrous metals wanufacturing 53 38 {38.2 Sl} 51-57
38.3 52
63 Metsl containers 54 39 39 53 58
64 Heating, plumbing and fabricated structural m’xnl products 35 40 40 54 59-60
65 Serew machine pred., bolts, nuts, etc. & metal stampings 56 .41 . 81 55 61
66 Other fabricated metal products 7 42 42 56 62"
67 Enginas. and turbines 58 43 43 57 63
68 Farm machianery 59 44 &4 58 64
69 Construction, mining, oil field machinery, equipment 60 45 45 59 65
70 Materials handling machinery and equipment 61 46 46 60 66
71 Metalworking machinery and equipment 62 47 47 61 67
72 Special industry machinery and equipment 63 48 48 62 68
73 General industrial machipery and equipment 64 49 - 49 83 69
74 Machine shop products 65 50 50 64 70 2
75 Office, {ng and hi 66 b2 51 65 n-72
76 Service industry machines &7 52 52 66 73
7 Elec, trans. & dist. eq. & elec. industry eppsratus 68 53 ;;; :; ;;
78 Household appliances A 9 s4 N 69 7%
79 Electric lighting and wiring equipment 70 55 55 70 77
80 Radn;. talev{uon and communications equipment 71 56 56 n 78-80
57.1 72
81 Electronic componente and accessories 72 57' . {;;g ;2} 81
82  Misecllsnacus elec. machinery, squipment & supplies ” S8 ‘ a8’ 75 82
B3 Motof Vehlilds WAd equipment 1" 50 ’ 50 k] [
84 Afrcraft and parts ’ 4 60 60 77 84
85  Other transportation cquipment 76 61 - 61 78 85-87
86 Professional, scientific & controlling inst. & supp. 77 62 62 9 88-89
87 Optical, opthalamic, & photographic equip. & supp. 78 63 63 81 90-91
88 Miscellaneous manufacturing 79 [.13 64 82 92
89 Railroads and related services 80 €5.01 65.1 83 93
90 Local, urban and interurban highway psas. trans, 81 ‘ 65.02 65.2 84 94
. . 79.01 part 105 part 125
91 Motor freight transportation and warehousing a2 65.03 65.3 85 95 3
92 Water transportation 83 65.04 65.4 86 96
23 Alr tranaportation 84 65.05 65.5 87 97
94 Pipe line trausportation 8s 65.06 65.6 88 * 98
235 Tranoportation sorvicep 86 65.07 65.7 89
96 Commynications except radio & television broadcasting 87 €6 66 90 99
97 Radio and TV broadcasting 88 67 67 91 100
98 Watar and sanitary services 89 68.03 68.3 94 103
(1) Wholesale and recail trade 90 €9 69 95 104-105
100 Financs snd {nsuraoce 91 70 0 9% 106-107
101 Reel cotate & rentel 92 n n. 97 108-109
102 Hotels & lodging; pera. & repsir serv.’, except auto repair 93 72 . 72 98 110-111
163 Busincoo sarvices 84 3 73 9y 112<118 4
106 Automobile repair & services 95 s 75 101 s
103 Asusements 96 76 76 102 116-117°
1086 Medtcal, educ. services & nomprofit iast. 97 77 77 103 118~121
107 Pederal government enterprises 98 { 78.01 - part 104 122-
78.04 - 124
108 State and lousl goverament enterpriases 99 79.03 | - parc 105 part 125
109 Business travel, entertainment & gifts 100 81 - 107 128
110 Office supplies lO’l 82 - 108 129
Research & dovelspmant - 740 - nn -
- Cross imports - 80 - 106 126-127
- Scrap, used and second hand goods - .83 - 109 130
- fovernment industrv - 84 - - 131
- Rest of world induatry - 85 - - 132
= Byuselwlde 86 - - 13
- Inventory valuation adjustment - 87 - -‘ 134
*Eliminated as a separate sectdor by BEA in the 1963 and 1967 studies.
Coda: BONL 110 - Brookhaven Naticnal Laboratary 1IN sestnr varainn ~

BNL 101 - Brookhaven National Laboaratory 10] ‘sector varainn
BEA - Bureau of Ecomomic Analysis, U.S. Dept. of Lommerce
Battelle- Battelle Meworiel Ingtitute; ueed in in “Fx dnte® Cepital Mawtrix far the linired Sctates, 1970-1795
A.Carter- Professor Ann Carter, Brandets University

BLS - Bureau of Labor Statistics, U.S. Dept. of Labor

DRI 18 - Data Resources, Inc. 18 sector Interindustry model

Figure 2 (Cont'd.). Sectoral classification of BNL
energy input-output model and alignment with other

classification systems.
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With the above adjustments one does still notiobtain
the desired energy sector prices because energy sector transac-
tions on the‘diagonal are now zero in the price calculation pro-
gram of the BNL model. By trial and error, coefficients have
been added féithe "other value added" row to obtain the;desifed
energy prices:f These coefficients are listed in Table 3. '

If one now calculates BNL I-0 prices after the above
modificatioﬁs one still does not come out with a price of $1.0
for all non-energy sectors. This is primarily.a result of fuel
sales to non-energy sectors being in some cases at different:
prices from the "average" I-O.prices. Adjustments to "othér
value added" purchases have therefore been made in certéin non;
energy sectors to bring tﬁeir calculated I-0O price to within 5%
of the desired price of $1.0. Sectors so adjusted are identi-
.fied in Table 4 which tabulates the value added coefficients by
component for all 110 sectors in the BNL model. Table 5 lists
the final set of sectoral prices as calculated from equation
2, total value added purchéses, and aggregated value added co-

efficients.

III. Projected 1985 Prices

Brookhaven's Energy Ihput—Output Model, when specified
for a future planning year, can be used to estimate relative
prices for the output of all 110 sectors in the ‘economy. To
do this one must first project the level and structure of Gross
National Product (a'llo X 8 matrix), the A matrix coefficients
of production (a 110 x 110 matrix) and the value .added coef-
ficients (a 5 x 110 matrix).. Procedures for doing this and for

controlling to a set of exogenously specified energy prices are

described below.

.-11—



Table 4 . Table 5

1967 Value Added Coefficients I-0 Prices
($/10° Beu, $/$)
- ice Total
valve ES‘;I:; B VA Purchases VA Coetiictent
Labor Business Copital Value Scrap Ad- tu, 6
Sector Services  Taxes Services  Added Justment Sector __8/8) (1967.8) £${10” Bru, §$/9)
1 +180287 1.843801 124544
1 «08355 +00866 +03633 0,00000 0.00000 2 350076 8.825753 220269
2 402201 = .01834 L1755 .00537  0.00000 k] 0.000000 0.000000 . 0.000000
3 0.00000 0,00000 0,00000 0,00000 0,00000 s 0.000000 0,000000 0.000000
- 0.00000 0.00000 0.00000 0,00000 0.00000 5 0,000000 0.,000000 0.000000
5 0.00000 0.00000 0.00000 0.00000 0.00000 6 +962923 4,291093 + 184609
] +08187 . 13051 «06419 -.09146 -.00050 7 «609326 7.611699 410697
7 «10010 «04338 +15454 11668 0.00000 8 04000000 0,000000 04000000
a 0.00000 0,00000 0.00000 0,00000 0.00000 . 9 4,561563 11376446 3,383633
% + 73205 +26328 2.03867 «34963 0.00000 . 10 4.581806 062899 2.409%903
10 «13179 +26436 2,03829 ~. 62454 0.00000 11 0.000000 0.,000000 0,000000
1 0.00000 0.00000 0.00000 0,00000 0.00000 12 4.572238 3,07957¢% 4,074703
12 «73209 .26317 2,03869 1.04075 ,00000 13 «776133 0.000000 9,000000
13 0,00000 ©0.00000 0.00000 0,00000 0,00000 14 892776 | 0,000000 0.000000
ls 0.00000 0.00000 0.00000 0.00000 0.00000 15 4,B14607 0.,000000 0.000000
1S 0.00000 ©0,00000 0,00000 0,00000 0.90000 16 1.009560 0.000000 0000000
16 0.00000 0.00000 0.00000 0.00000 0.00000 17 1.731263 0.000000 0,000000
17 0.00000 0.00000 ©0.00000 0,00000 ©0.00000 18 1.589840 0.000000 0.000000
18 0.00000 0.00000 0.00000 0.00000 9.00000 19 1.660862 0.000000 0.000000
19 0,00000 ©0.00000 0,00000 0,00000 0,00000 20 4,563629 0.000000 0.000000
20 0.00000 0.00000 0.00000 0.00000 0.00000 21 1.006844 8,085800 +265829
21 + 03981 . 02525 «20078 0.00000 0,00000 22 »993274 13,953003 496006
22 207710 .03331 + 38559 0.00000 0.00000 23 1.003950 .818800 +586263
23 +08026 +00788 « 49812 0.00000 0.00000 24 1.000387 1.560600 »5685571
I +B0%4) .02320 2720 01366  0.00000 Ly 1.029389 W10y 481249
2s «22649 + 04404 18425 200647 0.00000 26 1.042975 .618201 490665
26 «33554 +00439 « 10547 .00556% 0,00000 27 994719 1.323300 592446
27 32817 + 02059 024266 00103 0.00000 28 1.024297 «551000 593670
28 .20019 .02370 41977 -,04999¢% 0,00000 29 1.012498 10.197398 +3A6485
29 «28592 + 00605 «09360 . 00092 0.00000 30. 1.011425 10.192208 379062
ao 31390 -~ ,0060S .05761 .00151 0.00000 31 1.008652 4,11097 379256
N «32795 «00604 204407 «00119 6.00000 32 980253 3.807900 4454092
32 «34295 +00604 «10462 00128 0.00000 33 «994994 3.614101 493325
R -39221 +00605 09397 00111 0.00000 k13 1.00878s © 3.219800 .513968
3 .38783 200415 «12090 .00109 0,00000 3s 1.001337 10,518593 +014020
35 +55391 200414 +05525 00072 0.00000 kL) 1.007359 4,831203 »453320
36 + 30444 + 00685 + 06465 0,00000 -. 00262 ar 14003941 25.302664 287877
37 « 14997 05009 07290 +01491 0.00000 . 38 1,000659% 3.858602 .487437
38 07617 27209 «13932 . 00111 -.00126 39 1.019627 4,780100 »309640°
39 21926 .00557 +08679 .00189 ~.00388 %0 1.009706 1.291001 +306008
a0 +18768 +00569 «09787 +01477 0.00000 Al 1.006884 8.349296 J371070
“1 +30249 +0D827 206431 00042 -.000s] . . 42 1.010124 1,246001) +290980
42 21067 00397 «07707 0.00000 - 00072 43 1.001659 4.830408 403990
43 25796 .,00937 013667 0,00000 0,00000 IYS 1.001980 .218700 .405230
s .28312 00781 .11470  0,00000 0.00000 AS . 1,003806 . 2.263699 421973
as 32678 .00722 10758 «00041 0.00000 - Yy 1.,004048 1.,273598 +A566A8
46 »33154 «00717 «11790 00007 0,00000 a7 1.002235 $.802889 379036
47 +25024 01110 14318 -, 024398 -.00109 .8 1000941 2.179898 2361600
«8 .27820 +00796 .08178 ,00002 -.00635 49 1,000997 10.919308 494399
49 .37232 .00733 .11798 .00013  -,00336 S0 1.028203 8.614096 .383873
S0 .18984 . 00940 .18133 ,00330+ 0,00000 51 1.005916 22598501 S314154
S1 26004 .00858 +10552 . «.03999% 0.00000 52 1.005178 . 4.852496 +390013
se +19778 +00683 +18372 00168 0.00000 " S3 1,003420 1.006599 sIea735
53 «22048 +00892 +09430 +02104 0.00000 S5 994125 T 144600 «243375
S& 28192 00892 +10233 -.189804 0,00000 5% «991424 «128300 « 220629
55 +30988 00894 07205 -.17024% 0.00000 R S6 1.,010R81 ©,375)05 469417
S6 +29501 04198 «117%0 .01523 -,00071 57 T «990905 325400 322529
57 «2314s +00595 .08207 .00753 =,00448 58 1.000595 1.830802 433197
58 434995 +00450 07880 0.00000 -.00005 59 1.026570 2.116299 575724
59 «30464 00898 ~18007 00204 0.00000 60 1.038878 5$,028501 464605
60 «31241 «01155 »14035 .00037% 0,00000
61 1.031702 13.022487 +432662
61 +30484 «01189 +09482 02794 -,00683 62 1,019632 5.934504 317211
6 18459 +00829 11298 .02000v -,00632 63 14014990 1.141800 2380938
63 22671 «00926 «11548 0,00000 -.00851 64 1.010853 4.593900 +369126
ne «27609 006891 08870 00280 0007 1) 1.010ID07 6,143893 ASZZAY
&S 33607 .00819 +12094 0.00000 ~.01295 66 1,007424 S.493308 +451332
66 «29791 +00698 +14838 00135 -.00329 67 1.007369 1.,370099 «366302
(A «2003? 00722 09007 200480 ~e 00323 (1] 1.000%%0 1600699 saTieen
68 «27470 «00725 08864 00213 -.00149 69 1.008267 2,513402 427502
69 29385 +00935 «12643 00175 -.00388 70 1.005181 «996700 +396563
T0 +31416 «00716 07687 0.00000 -.00163 T1 1.001471 4,374299 .523812
71 » 39416 00862 12036 00164 =.00096 . 12 1.002137 2.403901 LTS
712 . «35137 00687 00488 00442 -.00108 13 1.006A29 J,4634010 .a54T57
73 33940 00806 11001 .00133 =.00404 : T +995504 2.183299 554541
Ts +41553 «006R6 13182 .00183 -.00150 75 1.003710 423489
75 +30837 +00509 «11040 9.00000 -.00037 76 1.006409 JAt6129
76 + 21855 00832 09399 0.00000 ., 00173 77 1.004855 .470070
17 L4415 .00754 11758 L0030} ~,00216 78 1.0080A88 . 35503}
T8 24729 00625 10370 0,00000 =.0022) T9 1.006368 +474038
79 «29669 006068 «17256 00057 80 1.003217 +470733
890 38160 .00580 08467 00001 8} 1.006833 401954
3% 39137 00577 « 05985 00718 82 1.008791 1.293100 +627002
82 32127 00793 «10204 0,00000 83 1.009004 13.551500 314343
a3 «19607 £04630 +06840 . 00586 8e 1002654 9,485209 +434088
as +3929¢ +01059 +03052 200167 8s 1.007201 2+874596 PEIAKIT
85 «32682 00696 « 0854 400053 a6 1.001209 2.,613397 4435063
8¢ 32609 «00766 10320 .00017 87 1.,004380 - 2.678702 .588118
ar +A14A «N0S05 «27242 ° .0NONS AR 1.00]1A23 T 1,9376%0 1452727
as 32T «00T724 11363 02083 a9 1.,017705 84152203 Jb41868
89 +«432% 203716 «1707S +00374 90 1.005891 3,409005 622677
%8 40055 « 03611 16594 100007 I3 . a%79eSs 111£19790 $012540
91 «41354 . 03551 J16317 .60031 92 © 1.018912 1.548797 .325%07
92 «3045) 02616 «12015 -.12022% 93 1,018314 4.554902 572057
93 .39266 .03372 .15493  -,00892% [ 974148 .806101 .669253
94 45206 « 03886 »17634 000000 95 1.0D0477 848900 .B833808
95 «56321 .04833 22228 0,00000 ® 96 1.000361 16,161612 +836577
96 «33636 «12755 36581 00686 97 «599482 1.580400 496454
97 «3329% 01037 +15298 00016 LT 1.010263 +839700 + 235654
98 + 09699 + 05658 08209 0.00000 Q9 1,0004A9 117.368181 124270
99 <4274 +14011 «15648 «0003s 100 1.002666 26.976194 «S66797
100 -40911 «04019 »11588 J0o172 101 2993392 84.072781 142426
101 +01660 .16119 +56463 .00000 102 1.015169 124405996 +596308
102 .34007 L0134b 220307 .00001 103 1.002657 29,082093 515981
103 «28450 +00733 « 22404 00011 104 1,001584 a.138808 L55191}
104 +25669 .01390 27874 .00258 105 +998808 5.088097 «527599
105 -29813 207632 .14611 «00704 106 +998692 33,899897 +698920
106 +48524 «00505 «20856 +00006 107 + 999924 5.,497802 < 769373
107 .78853 200869  -,07564 L04779 106 1.007972 30420502 T5aes25
108 <7514 0.00000 +36927 .00002 109 1.009650 2.000000 0.000000
109 0.00000 ©0,00000 0.00000 0,00000 110 1.003732 0.000000 0.000000
110 0.00000 0.00000 0.00000 0.00000 0400000
#djusted to retlect difterence in actual energy
prices paid versus I-0 energy prices.
PRICE INDEX=  1,0026%
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A. Non-Energy Sector Coefficients

A 1985 A-matrix has been projected by the U.S. Bureau
(5)

of Labor Statistics. This is specified in 1958 dollars, and
they furnish sectoral deflators for the years 1958-1971 so that
coefficients can be converted to other year dollars. For non-
energy purchases by non-energy sectors, BLS A-matrix coeffic-
ients are inflafed to 1967 dollars and used directly. For
energy product purchases by non-energy sectors, Brookhaven has
made its own coefficient projections based on the 1967 estimates
made by the Center for Advanced Computation and on trends in
energy consumption projected by the Data Resources, Inc., Long
Term Interindustry Model.(6) .

For the value added coefficients it is assumed that
those describing~indirect business taxes, property type income,
. scrap adjustment, and other value added remain constant over
time. All productivity changes are captured in the projections
of employee compensation coefficients. A

The pfoductivity rates used to pfoject the employee
compensation coefficients from 1967 to 1985 were derived from

(7) and Bezdek(8)

estimates made by Almon for this period.
They were judgementally adjgsted based on information available
- for 1976. -Annual percentage changes in output per constant hour
man year for the periods 1967-1976, 1976-1985, and 1985~2000
appear in Table 6. Figure 3.shows annual chaﬁges by sector for
tﬁe 1967 to 1985 period. These productivity rates (Rjgg7-1985)
were applied to the 1967 employee compensation coefficients
(EC/x) in the following manner:

’ ~18

1967-1985 ' ‘EC/ )

(EC/.) = (L + R

x’ 1985 x)1967'

If the model is now run for 1985 using equation 2 and

the 1985 data, the prices obtained for the énergy sectors 1-12

-13 -



TABLE 6_

Annual Percent Change iﬁ_aﬁfﬁﬁf Per-Manyear
for 1967-1976, 1976-1985
and 1985-2000

. - (Percent/year)
Sector o _ . . ' ' h
Number 1967-1976 ‘ 1976-1985 1985-2000 -
1 -2.93 0.95 K 1.49
2 . 1.39 - 1.49 : 1.59
-3 0.00 : - 0.00 2.79
4 0.00 0.00 3.59
5 0.00 0.00 0.00
6 4.08 ' 3.10 2.89
7 3.12 2.26 1.99
8 0.00 0.00 . 0.00
9 3.99 3.79 3.59
10 5.53 ' 4.35 4,19
‘11 ©0.00 0.00 : . 0.00
12 4.33 4.05 3.89
13 0.00 ‘ 0.00 0.00 "
14 0.00 : 0.00 - 0.00
15 - - 0.00 - 0.00 0.00
16 0.00 0.00 - 0.00
17 0.00 0.00 . L. 0.00
18 0.00 0.00 . 0.00
19 0.00 0.00 , 0.00
20 0.00 0.00 ' 0.00
21 4.80 5.28 " 5.30
22 4.97 5.40 5.30
23 - 2.54 A o 1.24 ) 1.24
24 . -0.78 2,59 1.39
25 -4.53 2.16 2.09
26 -1.16 3.90 2.09
27 2.68 2.00 ~1.89
28 2.69 1.97 1.89
29 1.53 1.87 1.04
30 | 1.53 1.86 1.04
31 1.53 1.87 1.04
32 . 1.53 1.87 ‘ 1.04
33 1.53 1.87 1.04
34 1.53 1.87 1.04
35 1.53 - 1.87 1.04
36 3.39 1.59 1.59
37 3.85 1.74 1.69
38 ' 3.59 2,81 2.69
39 3.37 1.97 1.79
40 2.75 3.03 3.14
41 2.70 1.88 1.79
42 . 2.54 2,20 2,09
43 3.39 2.39 1.89
44 , 8.45 0.10 1.99
45 2.09 . 1.89 1.64
46 3.52 1.96 1.74
47 2.81 1.95 1.84
48 3.17 - 2.12 2.04
49 . 1.98 1.90 1.86
50 5.14 3.84 4.59
51 5.75 - 3.44 3.49
52 3.886 2.63 2.54

53 A . 3.57 2.01 2.19
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TABLE 6 (cont'd.)

1967-1976

~1.68
-1.68
4,42
-0.98

0.14

. 2.68

4.01
1.75
1.42
4.63
1.56
2.76
1.38
1.68
2.96 -
0.33
2.84
4.99
4.78
3.29
2.77
0.88
0.38
3.08
3.27
3.29
4.85
3.28
0.44
3.11
2.16

-0.81
3.41
1.59
3.33
5.23
2.61
3.34
4.27
5.59
2,06
1.95
4.13
0.94
0.23
0.76
0.81
1.32
0.66
0.26
2.60
0.00
0.72

~1.00

-1.81
0.00
0.00
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1976-1985

5.38
2.3
3.24
1.98
1.84
3.80
1.88
1.58
1.80
1.57
2.02
2.22
2.22
2.70
2.12
2.53
1.50
0.05
2.41
2.49
1.42
2.70
2.61
2.70
3.71
2.29
3.34
3.90
1.94
3.26
2.72
2.82
3.57
2.19
5.16
4.25
1.38
3.96
3.31
3.40
1.52
1.22
3.85
1.44
1.92
1.42
1.07
1.65
0.96
0,72
3.58
0.00
0.86
0.24
2.03
0.00
0.00

1985-2000

1.09
.09
3.19
1.99
3.89
2.79
1.49
1.41
1.75
1.59
1.97
1.79
1,71
2.79
1.99
2.19
1.24
0.99
2.29
1.90
1.79
3.19
3.44
2.44
3.89
2.36
3.09
4,40
1.99
2.99
3.00
2.09
3.69
3.39
5.29
4.09
1.30
4.09
2.79
3,34
1.21
1.19
3.69
1.84
2.60
2.14
1.34
1,89
1.09
1.19
4.71
0.00
1.14
-0.26
0.29
0.00
0.00
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may not conform to exogenously'specified prices. Several ad-
justments must be made to obtain the desired 1985 prices for
sectors 1-12. These desired prices are discussed next, followed
by the parameter changes which were necessary to obtain these

prices.
B. Determination of Energy Sector Prices

In order to set up the model in terms of exogenously
specified energy prices, one must first determine the desired
I-0 prices that you want.eqﬁation‘z to calculate. This in-

_ volved the following steps: (1) deflating specified energy
prices to 1967 dollars* to obtain the "real" 1985 énergy price
(in 67 $§) with respect to the "real" 1985 pfiééeoéﬁgll other
goods and services ($1.0 in 1967 %), and (2) adjusting for
productivity gains in the production of other goods and ser-
vices. Because of aggregate productivity gains expected be-
tween 1967 and 1985, calculated I-O prices in (67 $) of most
non-energy goods and services will be lower in 1985 than in
1967. To maintain correct relative 1985 prices, energy prices
must be reduced in proportion to the average reduction in the
cost of non-energy goods and services.

For the second step, an aggregate price index** of
non-energy goods and services is constructed for 1967 and the
planning year, in this case 1985. This is computed with the
solution prices to equation 2 and the vector of total sectoral

outputs:

Tpt ot

€ -P "X,

PI = -%jj—zl , for §j = 21 - 100, in year t, (4)
X

3 73

* The following deflator is used: 1967-1975 = 1.586 (Survey
of Current Business GNP deflator).

** C_ E. Furguson's index of income change is employed.

-17 -



For 1967 this price index is 1.0, and for 1985 it is .878 in
this example. The 1985 X vector was estimated with a projected

GNP (Y vector) according to the standard input-output equation,
= -1 '
X = (I-A) Y. (5)

(Since non-energy prices for 1985‘changed slightly as eﬁergy
sector prices were adjusted, a 1985 price index was actually
recalculated several times as energy>prices were brought into
aliganment.) Now, qiveﬁ deflated energy prices for the corres-
ponding I-O definitions, they are multiplied by PI85/PI67 to
obtain the relative price that one wants the model to calculate.
Calculation of desired I-O prices are discussed be-
low using BNL estimates for a recent planning exercise as an

example, first for conventional technologies and secondly for

new technologies.
1. Coal

The 1985 BNI, coal price is $.6.4-/10'6 Btu (1967 $)
at the minemouth. This price must be multiplied hy .878 to
find the relative coal price in 1967 dollarfs,:$.5"€/lO6 Btu,
that should be calculated by the I-O price pfdgram; ‘Since
the price of coal was $.18/106 Btu in 1967, a significant de-

crease in this sector's productivity is presumed.
2. Crude 0il and Gas

Deflated 1985 prices assumed for crude oil and
crude gas at the wellhead are, respectively, $l.34/106 Btu
and $‘1.48/106 Btu in 1967 dollars. The single sectoral price,
weighted by their respective 1985 production levels, is
$1.40/106 Btu. Correcting for productivity change, the de-
sired 1985 1-0 price for crude oil and gas is $1.23/106 Btu.

(Individual prices that correspond to this aggregate I-O
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price are $1.18/106 Btu of crude oil and $l.30/106 Btu of crude

gas.)
3. Refined 0il Products

The 1985 refined petroleum products price which
is assumed is $1.79 in 1967 dollars. This $.45 markup from
crude 0il is the same as the 1967 markup, and it is assumed
that there is no aggregate change in productivity for the re-
fined oil sector over this period. Cofrecting for productivity
change (by multiplying by .878), the desired 1985 price‘for re-

fined o0il products is $l.57/lO6 Btu.

4. Pipeline Gas

The 1985 assumed price for delivered pipeline gas
is $l.93/106 Btu. As with oil, it is assumed that there is no
aggregate change in productivity for this sector between 1967
and 1985, and the 1967 markup of $.45/106 Btu over crude gas
is assumed. Adjusting for productivity change in non-energy
goods and servicés, the desired I-0 price for pipeline gas is
$1.7O/106 Btu.

5. Coal Combined Cycle Eléctric, Fossil Electric,

Light Water Reactor, High Temperature Gas

Cooled Reactor, and Hydroelectric

The 1985 price of delivered electricity for these
sectors is obtained from solutien of the Brookhaven Energy
System Optimization Model, $6.17/106 Btu in 1967 dollars.

‘This model (BESOM) which is linked to the I-O model brings

in the detailed cost structure of the utility industry, the
fuel mix, and the mix between base, intermediate and peak load
demands for electric power.(l) Multiplying by the productivity
factor of .878 then gives the desired 1985 I-O price of

$5.42/106 Btu for all electric sectors, with all outputs mea-
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sured in Btu of delivered electricity. A single price is used
for all electric sectors to avoid bias in calculations of
energy product prices.
6. Shale 0il, Coal Gasification and Coal Lique-

faction

The prices for these fuels are tied to the de-
sired I-0 prices of crude oil and crude gas. The desired crude
shale oil price of $l.50/106 Btu is 18% above the crude oil
price; so the desired I-O price of shale o0il is $l.39/106 Btu
in 1967 dollars. Similarly, the assumed coal liquids price of
$2. 40/106 Btu is 79% above the crude oil price; so the. desired
I-0 price of coal liquids is $2. ll/lO Btu. Finally, the as-
sumed coal gas price of $2. 36/10 Btu is 59 above the crude
gas price; so the desired 1-0 price of coal gas is $2.07/106

Btu.
The method for calculating all twelve desired

I1-0 energy prices is summarized in Table 7.
C. Alignment of Coefficients to Desired 1985 Prices

. As 1in 1967, the major transactions between the energy
supply sectors must be adjusted to take into account the fact
that these sales will not in general be made at the same price
as sales to other sectors of the economy. 1In 1967, we were
able to compare the BNL transactions values with the BEA
values in order to make this adjustment. 1In 1985, however, it
is not known what the values of these transactions should be
and the values in Table 8 were juagementally chosen. These
eight adjustment factors must be inserted into the price cal-
culation program so that the corresponding A matrix coefficients
are multiplied by these factors prior to calculating 1-0 prices.

In addition, coefficients for coal to coal liquids

and coal to coal combined cycle electric generation were cal-
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TABLE 7

Calculation of Desired I-O Energy Prices

Measurement Specified . ’ Desired I-g
Sector .Unit . . Price, 67$/106 Btu Price, 67$/10° Btu

' I0

coal raw coal . pc S S . pI* = Pc

. ’ 10

crude oil : crude P.o X - PI = Pco

‘ _ pIo

crude gas crude , Pog .x‘ PI = Pog

y I0 IO

! crud : » - = P

shale oil syn e Peo X Pco Pco so

: I0 . - plO

coal gas ‘ procsd. gas pm ) x ch - Pog o

i qui a XxP _ +P - pl0

coal liquids syncrude P co T Peo T el

o . Lo _ 10

refined oil refined Pro x. PI = Pro

ipeli delivered gas - 3 x pr = pI°

pipeline gas elive ga og 4 pg
coal combd. cycle dlvd. elec.
fossil electric dlvd. elec.

) : I0

LWR electric dlvd. elec. : P_** X PI = P,
HTGR electric dlvd. elec.
hydroelectric . dlvd. elec.

* Price index for non-energy goods and services; approx. .878 for 1985/1967.
** Average price of electricity from BESOM solution.

TABLE 8

1985 Adjustment Factors for Major Fuel Transactions

T (crude to refined o0il) <77

2,6
T2,7 (crude to pipeline gas) .61
Tl,9 (cpal to electric) .67
Tﬁ'q (refined to electric) .75
T7'9 (pipeline gas to electric) ’ .75
T3,6 (shale to refined) .77
T4'7 (coal gas to pipeline gas) .61
T5.6 (coal liquids to refined) .77

- 21 -



culated from BESOM and inserted in the A matrix so that prices
could be estimated correctly fdr these technologies, even
-though their output levels were zero in the 1985 example.

In order to obtain the desired prices discussed
above, the Property—Tybe Income (PTI) coefficients for the
energy supply sectors are adjusted until the desired-.prices
are obtained. The 1967 PTI coefficients and tHe 1985 PTI co-
‘efficients are compared in Table 9. All other value added co-
efficients for the energy sectors are unchanged from their
1967 values.

Table 10 shows the value added coefficients for all
110 sectors of the BNL model and Tablé 11 shows the final set
of sectoral prices as calculated from equétidn 2 for 1985.

If one wishes to set up the model for a different
set of 1985 energy prices, it is necessary to first ask what
factors are causing the difference“in energy prices from the
base case. The reasons then provide a basis for changing A
matrix and value added coefficients in the alignment process.
A shift toward greatef stripmining, for example, would be re-
flected through certain A matrix changes in the éoal column
and changes in the property type income and employee compen-
satioﬁ coefficiénts. Further, changes in government tax rates

can be reflected in the indirect business tax coefficlents.
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TABLE 9

Comparison of 1967 and 1985 Property Type
Income Coefficients ($/106 BTU)

coal ’ : .036 .217
&rude oil and gas © 175 1.038
shale oil ' - 1.045
coal gas - 1.134
coal liquids - .937
refined oil _ - .064 .064
pipeline gas ' .155 .155
coal combd. cycle elec. - 3.108
fossil electric 2.039 2.635
LWR electric 2.039 2.150
HTGR electric A - 3.100'
hydroelectric 2.039 1.714
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Table 10

1985 Value Added Coefficients

Sector

VBN S W~
i
i

(1967 $/106 Btu, $/$)

Labor

Services

15017
“.01702
.06700
09446
.1089¢
04340
+06209
38328
.36837
«34304
.36545
+34976
0.00000

‘0,00000 -

0.00000
000000
0.00000
0.00000
0.00000

0,00000 "~

.01629

L+ 15649
<13527
22923
+20304
+16389
217407
«26350
08813
+10704
11143
.13438
.20408
22520
«15000
21197
.29312
L1870
+18547
22629
«13848
<1299
+20064
+21509
21812
«iblls
«17492
24178
+213%0
298320
«18626
«20326
+28640
«22810
< 16749
«20811
13238
. 18082
218549
20747
25968
11143
225466
27375
17589

4.,00000
0.,00000

Business
Taxes

+00466

Tt 01836

+13051
«04338
»13051
213051
«04338

" 123l

«26328

t
>
»
&
-
o

Jvusva
«01155
.01189
.00829
. 08926
.00691
+00819
+00698
«g0rze
400725
RS
<OUT1s
00862
00687
+00808
+00688
00509
» 00532
«007Ss
200625
+ 00668
00580
.ANSTY
00793
+ 06630
.01059
+006%6
+00766
+ 00505
«00724

- @36

03411
403551
02616
.03378
.03886
+ 04833
.12758
+01037
.05658
.14011
,04019
“ L1811
+01346

Copital

Services

21700

- 1.03800

00733

+0139y
.07632
.00505
00869
0.00000
€.00000
0,00000

1.04500
1:13400
+93700
+06419
«15454
310800
2,63500
2.15000
3.10000
1.71400
0.00000
8.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
9.04000
.20078
.38559
.498)2
27920
18425
«10547
24266
41977
409360
0576}
«04807
«10862
«09397
12090
«05525
+06465
07290
«13932
»008679
09787
« 06431
07707
+13667
11470
10756
11790
+14318
.08178
11798
+18133
+10552
.18372
«09430
+10233
«07205
«11790
08207
.07880
18007
« 14035
09482
.11258
-11548
+08670
+12094
14838
.09407
- 08864
By ity
07687
12036
08488
J11001
13182
s11040
« 09399
11754
«10370
»17256
08467
- 08985
211020
06840
2030527
20454}
»1032¢0
227242
11363
to 170715
«16594
16317
12018
19893
217834
22228
3658
«15298
.08209
+15648
;11588
«56463
24307
.22404
Jei8te
14611
+20856
=.07564
36927
0.00000
0.00000
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Other
VA
-.00847
-.28256
.00679
. 0.00000
0,00000
~, 13638
.20518
0.00000

00037

02756
02008
9.00000

200135
.00388
.00213
00175
0.00000
=00164
J00642
-001233
400183
0,00000
0.00000
»00301
a,aa000
00057
400001

©.00000
0.00000
«00686
00016
0.,00000
00038
00172
00000
00001
.0001)
.082358
.00704
.00006
06779
+00002
0,00000
0.00000

Scrap Ad-
ustzent
.03000
19000
.14000
0,00000
0.00000
-.09050
0.00000
1,12000
.71000
.21a00
0.00000
-.21000
0.00000
0.00000
0,00000
0.00000
0.00000
0,00000
0.00000
8.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0,00000
0,00000
0.00000
~.00262
0.00000
=.0012b
-,00388
0.00000
00041
0072
0,00000
0,00000
0.00000
0.00000
-, 00109
~,00635
-.00336
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
-.00071
-.00446
-,00005
9,00000
0,00000
-.00683
-.00832
~.00851
-.00317
-.01295
-, 00379
~.00323
~, 00149
-, 00388
-.00163
~.00096
~.00108
-, Q404
=.00)%0
=.00037
-.00173

0.00000



Table 11

1985 I-0 Prices

1-0 Price. VA Purchases VA Coefficients I-0 Price VA Purchases VA cogfficienta
Sector (57108 Btu, §/5) (1967 §) _ (57106 Btu, §/5) Sector  (3/10% Beu, §/§)  _ (1967 5) = (s/10° Bew, $/5)

1 . 556666 8.527281 .393359 56 .807947 8.726616 .324410

2 1.221125 42.326566 1.010808 57 912231 .378458 .303060

3 1.389920 .417540 1.389295 58 .873745 1.758786 .376370
4 - 2.074875 .265813 1.271835 59 .855311 2.683872 .407785

5. 2.110378 6.000000 0.000000 60 920684 6.934955 .337747

6 1.590923 .400611 . .011214 . 61 . 941540 20.026623 .354109

7 1.713821 8.288754 .465186 62 -957327 10.865559 -271112
8 6.204063 0.000000 0.000000 63 .854420 1.419578 .246182

9 5.427907 20.254657 2.939014 : 64 869608 7.726779 293677
10 5.419400 9.254337 3.404857 65 .833956 5.305999 .332066
11 3.777156 0.000000 0.000000 66 .871954 8.592424 .369536
12 5.417436 7.119909 4.970595 67 .836616 2.374897 .279670
13 2.331113 0.000000 0.000000 68 .826643 1.475864 .271448
14 1.578291 0.000000 0.000000 69 .886405 3.692585 .375440
15 6.120090 0.000000 0.000000 70 .821911 1.670048 .295900
16 3.438240 0.000000 0.000000 71 .797058 4.596747 .382860
17 3.948706 0.000000 0.000000 72 .758225 2.815554 .281352
18 3.498929 0.000000 0.000000 73 798699 4.217924 .318623
19 1.505854 0.000000 0.000000 74 .818607 2.653384 .425407
20 5.584859 0.000000 0.000000 75 .820922 5.089030 .339218
21 .914037 12.291726 .242313 76 - .853908 2.846899 .265070
22 . 914130 20.437671 .449921 77 .794790 5.714161 +332031
23 946810 1.899460 .563307 78 809908 2.821759 241128
24 .920355 2.281691 .545877 79 .826394 3.057132 .358173
25 933511 1.051892 .360156 80 .697498 6.879829 274627
26 969434 1.277916 419611 81 730725 3.883559 .278045
27 .886477 1.903473 .480721 82 .879273 1.952606 .365419
28 1.034226 .889223 525519 83 .816331 19.682601 .229704
29 .864306 13.425838 .311684 . 84 .763052 5.676816 .296387
30 .858529 19.088026 .296942 8s .872976 5.723497 .324240
31 .858915 9.131177 293459 86 . 762481 2.752403 .284863
32 .840754 2.316304 .365172 . a7 .867684 4.168745 : 499032
33 .841681 3.325569 .390718 a8 761797 5.046531 .287625
34 . .855399 4.836381 .412505 89 733435 9.523890 397170
35 .817226 14.912234 .469109 90 841659 3.972853 497141
36 780157 2.253185 .315841 91 .728946 . 13.811430 .415941
37 .873298 32.676724 .229308 92 .819483 1.450215 .177306
8 924974 4.481250 . .454479 a3 .793221 . 5.718230 .357529
39 .854952 6.099558 .226850 [ 849113 .861888 545714
au 844049 1.842465 230728 95 .844427 1.794800 .694644
41 .803620 9.786916 .269851 % . 813606 27.292223 666572
a2 .827944 1.636411 .218526 97 .907181 2.568763 .432632
43 -829623 7.203975 -300523 98 964672 1.193263 .218470
a4 762677 -235436 -257372 99 907242 195.343915 .648555
as 825704 2.865716 -344428 100 .901485 45.262413 o .503431
46 -803095 1.578547 -320987 101 .963368 158.759641 .738547
47 . -905873 9.091883 -292686 : 102 *.941203 19.318484 550379
48 .834272 2.842266 -257472 103 .918468 50.245762 .492049
49 -838769 15.257573 -385574 104 .837360 10.909700 443671
50 - 984745 13.079827 -280156 105 .973530 7.876714 .527631
51 . .874457 3.00539 -181154 - 106 .916613 64.176126 .634886
52 _ -859616 9.123587 -303658 107 1.024175 11.906039 .825390
53 -864414 1.377828 -258632 108 .968342 5.959573 541630
54 1.187365 -146999 -166328 109 : .R55805 0.000000 0.000000
55 1.104601 .150726 - -135950 110 .845763 0.000000 0.000000
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