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1. SCOPE

The increasing concern toward the energy crisis in the United States
has until recently focused mainly on the area of energy supply. This
study approaches the problem differently. Energy demand was studied,
specifically the demand of the largest energy consumers in the U.S., the
manufacturing industries.

A study of energy use patterns will determine the distribution of
energy among the various industries and will provide a basis for predicting
future energy demands. Determination of the major industrial consumers
will indicate areas in which more efficient energy use will have the most
impact on the energy situation of this nation.

The simplest classification of the manufacturing industries is that
represented by the 2-digit Standard Industrial Classification (S.I.C.)
numbers (Table 1). This study is devoted to the development of a methodology
for studying energy use patterns for each of the twenty 2-digit manufacturing
industries and the examination of the energy use patterns for each of these
industries.

Results will be valuable in projecting future energy requirements.
For example, energy suppliers (petroleum, coal, and utility companies) can
use results in assessing the energy impact of an industry wishing to locate
in a given area. Results can be correlated with economic and employment
data in assessing the impact of energy utilization upon employment and
industrial production (6).

No detailed study of the energy use patterns of the manufacturing indus-
tries has been performed. Previous studies of energy demand include that of
Stanford Research Institute (7) which presented energy use patterns for the
larger manufacturing industries. A study by Commoner (3) correlated the
industrial use of electricity with employment data. Energy consumption by
the primary metal industries was studied by Bravard and Portal (2).

Methodology is presented for the determination of energy purchased by
the manufacturing industries. The total energy consumption for a given
industry, i.e., the sum of the purchased ener y and energy produced inter~
nally and consumed at the same establishment ?for example, fuel oil used for
energy purposes’ by a refinery), is beyond the scope of this study. Calculated
total purchased energy values are presented for each of the twenty 2-digit
manufacturing industries for the period 1950-1970.

2. METHODOLOGY

An assessment of data availability (Table 2) revealed that two sets of
data were available: (1) detailed fuel and electric energy data provided in
the "Census of Manufactures" for the years 1947 (15), 1954 (16), 1958 (17),

and 1967 (18) and (2) estimated (based on a random sampling - typical



Table 1. Standard Industrial Classifications
Two-Digit Manufacturing Industries

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39 & 19.

Food and Kindred Products
Tobacco Manufactures

Textile Mill Products

Apparel and Related Products
Lumber and Wood Products
Furniture and Fixtures

Paper and Allied Products
Printing and Publishing
Chemicals and Allied Products
Petroleum and Coal Products
Rubber and Plastic Products
Leather and Leather Products
Stone, Clay, and Glass Products
Primary Metal Industries
Fabricated Metal Products
Machinery, Excepting Electrical
Electrical Equipment and Supplies
Transportation Equipment
Instruments and Related Products

Miscellaneous and Ordnance




Table 2. Availability of Data

Listing of

Census Fuel Electrical Fuel Fuel Electrical 3 & 4-Digit
Year Energy Energy Quantities Cost Energy Cost Industries
1947 X X X X X
1954 X X X X X X
1958 X X X X X X
1962 X X X X X X
1967 X X X X X X
Survey

Year

1950 X X

1955 X X X

1960 X X X

1965 X X X

1970 X X X

standard deviations of less than 5%) fuel cost and electric energy data
provided in the "Annual Survey of Manufactures" for every year excluding
the Census Years. Annual surveys for the years 1950 (9), 1955 (10),

1960 (11), 1965 (13), and 1970 (14) were utilized. The census report for
the year 1947 contained quantities of fuels consumed rather than energy
values. For the year 1950 electric energy costs (rather than electric
energy values) were available. The census reports subdivide the 2-digit
industry data for 3 and 4-digit industries. However, the Annual Survey
reports are limited in scope to the 2-digit industries (Table 1).

The approach utilized in manipulation of the existing data is sum-
marized in Fig. 1. Industrial classifications were initially standardized
to reflect industrial reclassification by comparing data for the census
years of 1954 and 1958 with the revised data for these years tabulated in
the 1967 census. Revisions were determined and the 1947 data were revised
accordingly (see Appendix 6.3). In some cases this involved a simple
matter of bookkeeping (e.g., transferring the Plastics Industry from the
Miscellaneous and Ordnance Industries to the Rubber and Plastics Industry);
in other cases it involved estimations (e.g., estimating the energy consump-
tion of the Fluid Milk Industry and incorporating this into the Food and
Kindred Products Industry for the year 1947).
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For the year 1947 the fuel energy was calculated from the following
relationship:

fuel energy = Ic,q, (1)
where:
q; = quantity of fuel i
¢; = conversion factor for fuel i, kwh/quantity (Appendix 7.1)

One particular complication concerned determining cj for "Mixed Gases"
which are a combination of natural and manufactured gases.

The total purchased energy for each industry was computed from the
relationship:

electrical energy

total purchased energy = fuel energy + aTficiency of generation.

transmission, and dis-
tribution
(2)

Specific fuel costs (1958 $/kwh fuel energy) were computed for each
industry for the census years of 1947, 1954, 1958, 1962, and 1967 (Appendi x
7.2). Values were also calculated for the sum of all manufacturing indus-
tries (classified as "All Manufacturing Industries"). This sum is listed
as a separate classification in census data and computed parameters for
"A11 Manufacturing Industries" will not necessarily reflect the actual sum
of all the manufacturing industries due to independent rounding by the
Bureau of the Census and due to the revisions necessitated by industrial
reclassification.

Initial analysis of the cost and energy data for the Annual Survey
Years involved data revision in accordance with industrial reclassification.
Data were revised as follows. A correction factor (revised data value/
unrevised data value) was calculated for the census years for each industry
that required revision; values of the correction factor were Tinearly inter-
polated for the industries requiring revision during the Annual Survey Years
(interpolation was executed using the two census years between which the
Annual Survey Year fell - in many cases the 1954 value of the correction
factor was used for 1955 because of the negligible yearly change in the
correction factor between 1947 and 1954). The revised data values were
obtained from the relationship:

revised value = (unrevised value)(interpolated value of
correction factor) (3)



A detailed discussion of the revisions is located in Appendix 7.4.

Electrical energy data were calculated for each industry for the year
1950 (Appendix 7.5) by initially determining the specific cost of electric
energy (1958 $/kwh) for the years 1947 and 1954; computing of a value of
specific electrical energy cost for the year 1950 by linear interpolation
of the 1947 and 1954 values; and calculating electrical energy for each
industry by the following relationship:

electrical energy 1950 _ _ electrical energy cost (1958 § x 106)

(106 kwh) interpolated value of specific electrical
energy cost for 1950 (1958 $/kwh)
(4)

Specific fuel costs (1958 $/kwh) for the Annual Survey Years were com-
puted by linear interpolation using the specific fuel costs for the two
€ensus Years between which the Annual Survey Year fell. Values for 1970
were linearly extrapolated using 1962 and 1967 data; then fuel energy could
be estimated as:

fuel energy _ revised fuel cost (1958 $ x 10°) (5)
(106 kwh) interpolated value of specific fuel cost
(1958 $/kwh)

The total purchased energy for each industry was then calculated from
the relationship given by Eq. (2).

electrical energy
efficiency of generation,
transmission, and distri-
bution
(6)

total purchased energy = fuel energy +

Results obtained by the above method were compared to results obtained
utilizing the value added (VA) method (3). The value added is the value of
goods shipped minus the cost of raw materials and energy. This method
(Appendix 7.7) consists of determining the value added per kilowatt hour
of total energy (1958 $/kwh) for the Census Years, linearly interpolating
to obtain the value added per kilowatt hour total energy for the Annual
Survey Years (1958 $/kwh), obtaining value added data for the Annual Survey
Years, correcting it to 1958 $, and calculating the total energy for the
Annual Survey Years from the relationship:

VA (1958 §) (7)
interpolated value of VA per kilowatt
hour total energy (1958 $/kwh)

total energy
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3. RESULTS
3.1 General Trends

An examination of total purchased energy vs time for the "All Manufac-
turing Industries" classification (Fig. 2) indicates that a semilogarithmic
plot of total purchased energy vs time yieds a straight line for the period
1958-1970 indicative of exponential growth. Other studies in the energy
field (5) have also presented energy data in the form of a semilogarithmic
plot. Furthermore, since the data have limited accuracy due to the approxi-
mations inherent to a study of this nature, a semilogarithmic representation
should be sufficient to indicate quantitative time history behavior.

In analyzing results it is important to note that electric energy is
converted to an equivalent amount of fuel consumed at the power plant by
dividing the electric energy by the efficiency of power generation, trans-
mission, and distribution. Therefore the purchased energy pattern for an
industry reflects progress made by the electric utilities in increasing
efficiency of generation, transmission, and distribution, in addition to
the industrial energy use patterns. This effect is pronounced for the
period 1947-1958 when the overall efficiency of electric generation, trans-
mission and distribution increased from 18.6% to 27.2% (see Appendix 7.6).
Trends for industries 22, 23 (Fig. 5), 24 (Fig. 6), 27 (Fig. 8), 30 (Fig.
11), 31 (Fig. 12), 33 (Fig. 14), 35 and 36 (Fig. 16), 37 (Fig. 17), and
19 and 39 (Fig. 18) are similar: slow erratic growth during the 1950s
followed by more rapid, exponential growth during the 1960s.

Energy consumption by industries 20 (Fig. 3) and 25 (Fig. 6) exhibited
slow, erratic growth patterns for the 1950s followed by more rapid exponen-
tial growth for the period 1960-1967. Industry 21 (Fig. 4) exhibited an
energy use pattern which was not exponential but which did increase more
rapidly during the 1960s. :

The classification "All Manufacturing Industries" (Fig. 2) and Indus-
tries 26 (Fig. 7), 32 (Fig. 13), 34 (Fig. 15), and 38 (Fig. 18) exhibited
exponential growth at all times, the growth increasing at a more rapid rate
during the later period of this study as indicated by a transition to a
line of steeper slope in the semilogarithmic plot of total purchased energy
vs time. Energy use patterns of industry 29 (Fig. 10) exhibited unsteady,
rapid growth during the period 1954-1960 followed by a slight decline from
1960-1962 followed by slower exponential growth until 1970. The energy use
pattern of Industry 28 (Fig. 9) exhibited rapid growth until 1955, followed
by slower, exponential growth until 1970.

The validity of the linear extrapolation technique utilized to obtain
specific fuel costs for the year 1970 is favorably reflected upon by the
exponential growth exhibited by so many industries during the 1960s and
1970. In virtually every case [except Industries 25 (Fig. 6) and 30 (Fig.
11)] the total energy calculated for the year 1970 lies on the same straight
line passing through total energy values for 1967 and 1965.
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Major industrial energy consumers are determined to be: the Food and
Kindred Products industry [Industry 20 (Fig. 3)] consuming 8% of the total
purchased energy of the manufacturing industries in 1970 and exhibiting
slow, erratic growth during the 1950s followed by more rapid, exponential
growth for the period 1960-1967; the Petroleum and Coal Products industry
[Industry 29 (Fig. 10)] accounting for 9% of the purchased energy consump-
tion of the manufacturing industries during 1970 and exhibiting unsteady,
rapid growth for the period 1954-1960, a slight decline between 1960 and
1962, and slower, exponential growth until 1970; the Stone, Clay, and Glass
Products industry [Industry 32 (Fig. 13)] exhibiting slow growth until
1954, followed by rapid exponential growth for the period 1954-1970 con-
suming 9% of the energy purchased by all manufacturing industries during
1970; the Paper and Allied Products industry [Industry 26 (Fig. 7)] account-
ing for 9% of the purchased energy consumption of all manufacturing indus-
tries during 1970 and possessing an energy use pattern which is always
exponential but which undergoes an increase in slope of the semilogarithmic
plot during 1962; the Primary Metal Industries [Industry 33 (Fig. 14)]
consuming a mammoth 21% of the energy purchased by all manufacturing indus-
tries during 1970 and exhibiting slow, unsteady energy consumption growth
during the 1950s followed by exponential growth during the following decade;
and the Chemical Industry likewise accounting for a huge 21% share of the
energy purchased by the manufacturing industries during 1970 and exhibiting
rapid growth until 1955 followed by slower, exponential growth through
1970 (see Table 3 for a complete tabulation).

3.2 The Chemical and Primary Metals Industries - A Closer View

The rapid growth in the energy consumption of the Chemical Industry
during the early 1950s can be directly attributed to growth in purchased
electricity by the Atomic Energy Commission (nuclear fuel production and
processing is included in the Chemical Industry) (1):

Purchased Electricity Purchased Electricity/Efficiency of Genera-

Year " (kwh) tion, Transmission, and Distribution) (kwh)
1950 2.27 x 10° 11.0 x 10°
1955 47.1 x 10° 158.6 x 10°

Computed purchased energy values of the Annual Survey Years for the
Chemical Industry (blackened circles on Fig. 9) were compared with values
computed by the value added method (unshaded circles). Values differed by
14% for 1950 values, 5% for 1955 values, 1% for 1960 values, 4% for 1965
values, and 9% for 1970 values.

The relatively close agreement between energy values of the Chemical
Industry determined by the value added method and the method generally used
in this study substantiates the methodology used to obtain energy values



Table 3.

Major Energy Consumers Among the Manufacturing Industries

Industry

Food and Kindred
Products

Petroleum and Coal
Products

Stone, Clay, and
Glass Products

Paper and Allied
Products

Primary Metals

Chemical

(

Purchased Energy Consumption of Industry

Tctal Purchased Energy Consumptions

of the Manufacturing Industries

)1970 (

%)

Purchased Energy Use Pattern

8

21

21

Slow, erratic growth during
the 1950s; rapid, exponential
growth during 1960-1970.

Unsteady, rapid growth during

1954-1960; slight decline be-

tween 1960-1962; slower, expo-
nential growth until 1970.

Slow, exponential growth until
1954; rapid, exponential growth
for the period 1954-1970.

Slow, exponential growth until
1962; rapid, exponential growth
until 1970.

Slow, unsteady growth during
the 1950s; exponential growth
during the 1960s.

Rapid growth until 1955; slower,
exponential growth until 1970.

el
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for the Annual Survey Years. In principle, the value added method is
inferior to the method developed by the author since the value added method
assumes energy use proportional to production figures while the author's
technique deals with energy directly by considering fuel costs.

It should be noted that examination of data for the "A11 Manufacturing
Industries" classification is dependent on revisions made in data for the
Primary Metal industries for the Census Years of 1947 and 1954 (Appendix
7.3) and the Annual Survey Years of 1950 and 1955 (Appendix 7.4). In ear-
Tier years (before 1955) coke ovens and blast furnaces were not considered
an integrated part of the Primary Metal industries, resulting in the incor-
poration of energy generated and consumed at the same establishment (e.q.,
coke from coke ovens) into the data. Sketchy information is available on
exactly how much energy this represents but revisions were made based on
the data available (Appendix 7.3).

Examination of purchased energy consumption data for the Primary Metal
Industries reveals a decline in purchased energy for the period 1950-1955;
part of which can be attributed to the increased overall efficiency of
electric energy generation, transmission, and distribution (20.7 - 27.2%)
(Appendix 7.6). The sharp increase in efficiency would sharply affect cor-
rected electrical energy values (purchased electric energy/efficiency) for
the highly energy intensive aluminum industry.

Complete results in graphical and tabular form follow (refer to Figs.
2 through 18 and the computer output summarized in Table 4).

4. CONCLUSIONS

The analysis of incomplete data necessitated making a number of esti-
mations and interpolations. Standardization of industrial classifications
consisted of a simple bookkeeping method (e.g., transferring the Plastics
Industry to the Rubber and Plastic Products Industry) in some cases and in
a more complex situation making estimations of energy use for an industry
for which no data were available (the Fluid Milk Industry in 1947). Pur-
chased energy figures for the Annual Survey Years (1950, 1955, 1960, 1965,
and 1970) were based on cost data available for those years and on interpo-
lated specific fuel costs (1958 $/kwh) based on Census Years (1947, 1954,
1958, 1962, and 1967) figures. For the year 1970 specific cost data were
estimated by Tinear extrapolation of the 1962 and 1967 census figures.
Comparison of results obtained by the "specific cost" method developed by
the author and the value added method (Appendix 7.7) indicated differences
of 1-14% in total purchased energy values computed for the Chemical Indus-
try for the Annual Survey Years.

The classification "A11 Manufacturing Industries" exhibited exponential
growth in energy consumption, the growth increasing at a more rapid rate for
the period 1958-1970. Incomplete data were available for the Primary Metal
Industries for the period before 1955, and estimation of energy use was based
on the linear extrapolation of specific fuel costs for the years 1954 and
1947.  The major industrial energy consumers and their use patterns are
tabulated in Table 3.
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Purchased Energy (109 kwh)
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-Table 4.— Tabulation—of Results-—Census—and-Annual -Survey Years - -

i o~ "a, TERULATICN TF_RESULTS ==_CENSUS YEARS , R ,
CURRECTED
SPETTFIC ELECTRICAL ~ ELECTARICAL TOTAL
INDUSTRY FUEL C€CST ENERGY ENERGY FUEL ENERGY ENERGY
N, —UamE - YEXFT (1958 F7KAAT  (KwHETORFET  (KWHF10%261 (KuHe10%%8) (K% 10%%6]
ALL MANUFACTURING INOUSTRIES 1947, 2.171371 112822, 5528ub. 1762870 2315675
ALL WAVUEACTUR ING INDUSTAIZS  1954s  0.001359 187148, 767000, 2033064, 2300064,
ALL MANUFACTUR 1% INDUSTRIFS 1953, 0.001210 252909, 929813, 2164400, 3094212,
ALL MANUFACTUS 1N INDUSTRIES 1567,  3.071243 313961, 1571539, 2561339, 3632865,
ALL MANUFACTUR 4G INDUSTRIES 1947, 0.001114 4274654 1434446, 3033942, 4468388,
20 FAND « KINUKED PRODUCTS 1947, 2.001391 9463, 50876, 189082, 239958,
20 100 ¢ KINDRED PRIDUCTS 1954, 11.791237 123J5. 492J1. 224015 273216,
20 FNNS & KINDRED PRIDUCTS 1958,  0.001408 15778, 58007, 208767, 266774,
Eb) 00N+ KINORIL PRODUCTS 1962, 0.001423 19055, 65034, 216145, 281179,
20 FOND + KINDRED PROTUCTS 1967, 1.131228 244731, 318834 239254, 321137,
21 TARACCT MANUFACTURFS 1947, 0.001283 155, 833, 3991, 4824,
2 TOBACC MANUEACTURES 1954, 0.001425 z4l. 933, 3388, 4376,
21 TOBACCH MANUSACTURES 1335, 001374 327. 1232 3551, 4753,
21 TOBACCH MANUFALTURES 1902, 0.001375 398, 1358, 3573. 4931,
21 TABACLU MANUSACTUIES 1957, 0.001223 137, 2473, 4935, 7408,
22 TEXTILE “ILL P37DUCTS 1947, J. 1614 8166 43903, 66378, 110281,
2z TEXTILE MILL <J0UCTS 1954,  0.001368 10959, 44914, 628044 107718,
22 TEXTILE MILL PEDDUCTS 1953,  0.001522 11925. 43642, 55298, 991404
20 TEXTILE MILL PRIDUCTS 1952, 1,31393 14143, 48270, 59110, 107380,
27 TEXTILE MILL PRNODUCTS 1957,  02.001248 20264, 58000, 72164 1401 64.
22 APPAREL ¢ RELATED PRID.  1947. 0.001730 304, 4850, 8205. 13065,
23 APPAREL + RELATED PROD. 1954, D.4N2141 94n. 3852, 6930, 10782,
22 APPAREL + RELATED P29D. 1959, 0.002023 1751, 6438. 7808, 16246,
232 APOAREL ¢ RELATED P00, 1962, 0,002427 2218, 7570, 7519. 15089,
22 ADPAREL + RELATED PRI, 1967, 2.0)2263 3595 12064, 10255, 22323,
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TABULATICA CF RESULTS -- CENSUS YEARS

CORKECTED
SPECTFIT ELECTRICAL  ELECTRICAL TOTAL
INDUSTRY FUEL CCST ENERGY ENERGY FUEL ENERGY ENERGY
WOSTTTTNRRE T T T UYERR TT(1958 4/KwH) I KwHETGFHS] OKWH¥L0%% 5} (KWHELO¥% 837 (K aH¥ 10% %5 §
24 LUMBER + 400D PRODUCTS 1947+ 0.003277 1522, glgs, 26225, 34408,
2e LUMIFR & 400D PRODUC TS 1934, 0.002404 3218, 13185, 26572, 39761,
26 LUMBEQ + 40I0 PRODICTS 1553, 0.002051 2404. 12515, 23039, 35554,
24 LUMBER + wWDOD PRODUCTS 1962.  2.002760 4486, 15311, 30003, 45314,
24 _LUMRER + 4ODD PRODWCTS _ 1967, 04002052 7257. 24487, 47656, __72183,
25 FIRNITURE + FIXTURES 1347, 0.001399 733, 2968, 9866, 13834,
2% FURNITURE + FIXTURES 1954, 0,001558 1131. 4625, 8382, 13017,
25 LTURNITRRE + FlxTy _ 1958,  0.001774 1391, 5114, 8641, 13755,
2¢ SURNITURS # FIXTUPES 1962, 0.901812 1692. 5775, 8976. 14751,
25 SUBNTITURE « FIXTURES 1967, 0,001613 2474. 8391, 11371, 19372,
76 I PAPER ¢ ALLIEY PRODUCTS 0.001250 €175. 33199, 155754, 189993,
26 PAPEY 4 ALLIZD PRODUCTS 1954, 3.001359 10852, 44475, 179194, 223669,
26 PAPER + ALLIF) PRADUCTS 1958, 0.001150 12538, 46596, 2238096, 269932,
26 PAPER + ALLIZI PRIDUCTS _ 19524 04001122 17052, 58198, 255123, 313321,
26 PAPER ¢ ALLIZY PRODUCTS 1967, 0.00099% 25358, 86771, 313038, 399809,
27 PRINTING + PUILISHING 1947, 0.002253 1251. 672¢. 6715. 13441,
27 _PRINTING + ©UsLISHING 1354, 0.002605 1680, 68354 6843, 13728,
z7 PRINTING + DU3LISHING 1958,  0,002426 3009, 11062, 8987, 20050
27 PRINTING + PUBLISHING 1962, 0.002230 4314, 13742, 10471, 24171,
27 PPINTING + 2USLISHING 1957, 0.902012 5817, 19520. 12558, 33078,
28 CHEVICALS ¢ KELATED PRID, 1947, 0.001165 11962, £4317, 241780, 306097,
29 CHEMICALS + RELATED PRND, 1954. 0.001113 46255, 189570, 327883, 517453,
28 CHEMICAL S * RELATED PRINe 1958 0.000581 85564, 314574, 366318, 680892,
28 CHEWICALS + 2£LATER PRON, 1962, _0.000929 90355, 208379, 459767, 768146,
2R CHEMICALS + RSLATED PROD, 1957. 0.000823 95414, 320180, 625624, 945804,
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2. TABULATICN CF_RESULTS == CENSUS YEARS

CORRECTED _
SPECTFIC ECECTRICAL  ELECTRICAL TOTAL

INDYSTRY FUEL CCST ENERGY ENERGY FUEL ENERGY ENERGY

NO, TTUNRAE T YEAR “TUL9SE I/ KWHT TRAAFIT#%6] 7 (Kwk#1Dd%6)  (KWHKLORK6) "~ (KnH*10%%6)
29 PETRILEUM + COAL PROD, 1947, 0.000486 3147, 169135 148155, 165078,
29 PETRILEUM + IOAL PROD. 19540 1.907962) 5863, 24929, 183607, 297636.
25 PETPOLEUM + CD2L PROD, 1938, 0.000702 5490, 34512, 263545, 298457,
29 PETPOLEUM + COAL PeOn, 1952, 0.000770 12652, 43181, 322408, 365989.
29 PITROLEUM + COAL PROD. 1967, 5,007 18185, 61627, 390257. 451324
20 RUBBTR + PLASTIC PSUS. 1947, 04001169 3040, 16244, 32598, 48542,
20 SUSBER + PLASTIC PPID. 1354, 0.001185 3961, 16234, 29060, 45294,
30 FURAER « PLASTIC PROD. 1954,  1.331263 4319, 17717, 31111, 48823,
30 RUBBEF + PLASTIC PFOD. 1262,  2.001223 €691, 22836, 35182, 58018.
30 RUBREA ¢ PLASTIC PROC. 127,  0,001134 lulss. 34174, 43384, 77558,
31 . LEATHIR & LEATHER PRAD, 1947, 1,001433 475, 2554, 10889, 13443,
31 LEATHEZ + LIATHER PRID. 1954, 0.00170s 545, 2643, 7918, _10561.
3 LEATHE + LEATHER Poip. 1958, 0.001611 776, 2453, 8627, 11480,
1 LEATHEP + LEATHER PRTD. 1962, %, 01640 891,  334l, 8369, 11410
T1 LEATHE? 4 LEATHER PRID. 1567, 0.001354 1283, 4322, 8477, 12795,
32 STANF, CLAY, + GLASS PROD  1947. 0.001160 5365. 31532, 232074, 263606,
3> STINE, CLAY, + GLASS PROD 1956,  ,371187 9157, 37525, 256134s 293663,
ER STANE, CLAY, + GLASS PRID 1358, J.001276 12091, 44452, 264874, 309226.
22 STINT, CLAY, + GLASS PRUD 1952,  0.001249 15538. 53031, 293960, 346991,
32 T, LLAY, ¢ 3LASS PROD 1957, #4,711992 1957ue 55671, 3405634 4062340
32 PRIMARY ETAL INDUSTRIES 1947, 0.001ASs 31423, ERULLITR 409733, 578701,
32 PRIYARY MSTAL [NDUSTRIZS  195%, 0.001663 47429, 194381, 486042, 680423,
37 PoIMARY WETAL INJUSTRISS 1958, J.371589 5,663 136261, 467795, 6540564
33 PRIMAXY METAL INSUSTRIES  1962. 0.001378 71251, 243177, 603583, 846760,
22 PRIYARY 4FTAL INDUSTRIES 1967, 0,001324 1094694 367346, 6004564 957802,




34

_..8. TABULATION CF _RESULTS -- CENSUS YEARS

CORRECTED
SPECTFIC ELECTRICAL  ECECTRICAL TOTAL
INDUSTRY FUEL CCST ENERGY ENERGY FUEL ENERGY ENERGY
NT. T namz YEAR TUUISBRE/KEH)  (Keh*10%%5) T (XAHEL10%%6)  (KAAKL0%%6)  (Kwd*1Jxs6)
i SARRICATEN METAL PoaD, 13947, 0.001941 3739. 20192, 39043, 59145,
14 FL3RICATED METal PHRUDG 1954, 0.001860 5950, 24385, 46729, 71114,
2z FASFICATED 4zTAL PROD. 1953, 0.001895 7130, 26213, 48432, T4645.
4 FARR ICATED MZTAL PoQD, 1962.  0.001538 5831, 30311, 53610, 83921,
34 FABRICATEQ METAL PROD. 1327, 0.001791 14694, 49305, 72564, 121873,
25 WACHINERY 1347, 0,001710 5401a 29038, 53054, 57092,
25 1954, 04001079 7581, 21070. 64628, 35698,
25 1953, 0,001765 7603, 27952, 54004, 31955,
15 MACHINFRY, IXCEPT ELECT. 1352, 0.001722 10330, . 35256, 58688. 93944,
35 MACHIMERY, SXCEPT LLECT.  1957. 0.001562 16659, 55393, 74607, 130510,
2 FLECTRICAL WACKINESY 19427, 0,001610 3156. 16968, 24595, 4l567.
D) ELECTRICAL MAZHINERY 1354 04001676 5134, 21041, 25028, 46069,
16 ELECTRICAL 43CniNERY 0.001747 To88. 28285, 33483, 51748,
36 SLECTRIZAL “ATHINERY 0.001698 11699, 399:s, 39081, 79399,
26 FLECTRICAL MAChINENY _.13A7e 0.001526 19013, ¢3802. 49951, 113753,
25+36  MACHINERY (IN¥D. 35 + 34) 1847, 9,0 5557, 46095, 82653, 128658,
35436 “ACHINERY (IND, 35 + 354) 1954, 9,0 12715, 52111, 39656, 141767,
35435 MACHINESY ([Nide 35 + 33) 1959, 0,0 15291, 56217, " 87487, 143704,
35476 MACHINERY (I40. 35 + 36) 1952, 0.0 22922, 75134, 37769, 172353,
35426 MACHINERY (IWV), 35 + 38) 1357, 0,0 35872, 115735, 124558, 244263,
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_a. TABULATICN CF R3SULTS =- CENSUS YZARS

CIRRECTED
SPECTFIT ECECTRICAL " ELECTRTCAL TOTAL
TNDUSTO Y FUEL CCST ENERGY ENERGY FUEL ENERGY ENERGY
NM, T HARE Yoz (LG58 4/KAH)  (KwH¥1"%x5)  (KiH®10%%6) (KuHELO%%6) (KwH®LOx%6)
37 TEAMSPAR TATION CQUIPMELT 1347, 0.0014590 55524 o 29377:‘1_‘ 5986GC. 89703,
37 TRANSPORTATI )N ZJUIPMI AT 1755, te 21671 lille. 455004 62529 108095,
E TRAMSPOR TATLIN FuUlPMOyT 195ds 04001555 13275, 49173, 64384, 113557,
37 TRAMSPUR TATIGN EQUIPMENT 1962, 0.001533 17&99 .- 59693, 69380, 129073,
B TRAMSP IR TATION EVVJ'JXD“'E'JT 1967, )-i.‘"'1437 23463, 78752 83598, 162350,
EL I‘JST"‘U“FN‘T( FILATED P0) 1547.  0,901713 “56, 2432, 4403, 6655,
28 TNSTFUSENTS #35LAT=C PRI 19535, 2,001584 725.» 2984, 7261. 10245,
2R TNSTROMENTS +22L2TeN P2 )Y 1Q57, jo MILT 2R 1033, 39824 8284, 12260,
23 INSTRUMERNTS +3| 4 77“”P-’< 01852, 3. 001 734 1744. 5952, 27C4. 15650,
23 TNSTRYMENTS #5 -LATFM PEAD 1957, 0.001 431 ‘Z_LQA. CELED 12900. 21266,
26419 MISCELLAMEOUS ¢ UR2NANCE 1947, My 59: ~ 1013, . S44be 13809, 19255,
29418 MISCFLLAYENJS + U-’U\JAVN[E 19;514.7 . O )01646 25\)2-7 10254, 19237, 29431,
29419 MIUSCTLLANEOUS + DRDNANCE 1955, 0.001787 498, 9184, 13879, 23963,
9419 MISCELLANEOUS # UDT‘XANCE 1?’&2.7 Je 01795 338z . 11563.7 16277, 27820,
29419 MISCELLANEDYS +7’7)Q7{3'4ANC': "7}7967. 707.00"1482 uSpB. . 22091, 19545, 41636,
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. b. TABULATICN CF RESULTS =— ANNUAL SUXVEY YEARS .
CORRECTED CORREC TED
SPECTFIT TOTAL TOT AU CLECTRICAL  ELECTRICAL  FUEL TCTAL
INDUSTRY FUEL COST FUEL COST  FUEL COST ENERGY _EWERGY ENERGY ENERGY
NOW MAME E2R (1958 8/ KaH)  {3*1U%%6)  ($%10%%x6} (KWHZLO%E)  (KWHx10¥%5)  (KWHEL 0*%6)  ( KWH®1Q#%6)
(1958 %)
ALC T TOR TG TR S TR IS T950, T.00T3R 22770 PECSIY) 134330, 649179, 2079697, 2728875,
ALL MANUFATTURING [HDySTRIS S  198%, 0,001347 2379.1 261341 233702, 99340, 19647940, 2853386,
ALL MANUSATTURING INDUSTETES 136 0 2001275 319245 3051,2 251945, 1017 2%4, 2424499, 3441743,
L YANTFAC TR T35 105 UST=155 1965, 3., 001164 72742 ERAY A 373428, 1273163, 2367482, 41576454
ALL MANUFLTTYS T4 TN USTRIES 1974, 2,001023 452341 3569.4 508142, 1722515, 3437645, 5159960,
2 EOTD 4 KIN PEINULTS Tef 1,901225 22746 231.9 11728, 56657, 214283, 270945,
) T RINTRED PETRUCTS IS LEN 0.001280 760.5 235.7 13025, 50631, 225991, 274672,
20 ZEab BRI SN PROLUCTS 1960, V.001415 310.3 20044 17865. 62247, 212232, 274479,
20 AN+ KINNITY PRIDYTTS 1955, 06001305 32446 29245 221854 75459 224181, 299641,
15} PO K INDREY PR TR 1979, T3 O0IIIT T w230 nZT 32484, 110174, Z8lacw. 391538,
1 TOHBACCT MANYUEATTURES 1950, 0. 001344 5.1 53 187, 993, LY DN S61l4.
Pl TARELC T MANUSACTUTTS 1955, Je 001412 4at 4a3 282, 1097, 3468, 5.
Al TAFEICCO MFNUEAT TURES 1550, J.001275 ERSl 4,8 7T T T ReT, 1279. 3571. 4849,
21 TABALCY AARUFALTURTS 1965, 2,001284 646 549 613, 21854 4624, 6709.
21 TUTTRAGE YTMANUTACTURE S 1970 0.001131 P 6e3 841 2851a 5554, 8405,
73 TEXTTL= “ILL PPOLUCTS 19504 5.001509 31.5 151 10290, 49710, 75641, 125351,
z2 TEXTILE MILL PRCDUCTS 1955, 0,001407 Rb .4 9541 11620, 45214, 67589, 112803,
22 TOXTILT MILL PRODUCTS 19690 04001453 84a9 8242 13291, 46310, 56359, 102669,
77 TEXTILT 9ITT P TS 1555, 3.00730% TI% 5.7 16558, 57816, 64488, 122305,
22 TEXTILL “{LL PRGLUCTS 1370, N.001161 132.3 97.8 23581. 79934, 84229, 164163,
21 APBARZL + TILATRED PEID. 15500 02001940 14,2 17,7 1110. 53624 9103, T 14466,
T AFBTIEL ¥ FTLITEC oa00, 1353. 3.002111 15.3 175 1168, 4545, 8271. 128164
23 APPAAZL + CTLATED PRUD, 1963, 0.002225 16.9 15.5 1829, 6373, T 6958. 13330,
21 APRLRZL + CTLATEDTPRID. 71955, 10062329 2043 18.2 2361, 9731, 7865, 17597,
7 EPBEITTL + FILSTEY PR TI. 37T, 0.002163 4.6 25.6 4729, 16u29. 11815, 27844,
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b, TABULATION CF RESULTS == ANNUAL SURVEY YEARS
CORRECTED CORREC TED
SPECTFIC TOT AL TOT AL ELECTRICAL  ELECTRICAL  FUEL TCTAL
INDUSTRY FUEL CcOST FUEL COST FUEL COST ENERGY _ ENERGY ENERGY ENERGY

NO< NEME T T YEAR {19588/ KwH)  ($*10%%6) ($¥10%%6) (KWHRI0%%6) (KWH¥10%*¥6) (KWH*10%%6) (KWH*10*#6)
) ) (1958 $) - e

7% TUMBER ¥ WOOU PIODWCTS 1950, 0. 002503 6649 83.5 2457, 11870, 78755, 40625,
% LUMBER ¥ 700D PRODLTS T955, 7~ 0.002566  Tl.8 TTI9.07 7 77T 3708, T TTT1s428. 7 30780, 45208,
24 "UTTTUMBER # WOOD PRUDUCTS ™ 7T 19670, TI.0G2505 0 T TTTT9.8  17.3 TTE9eT. 13892« 726605, 40497,
7% COPRER ¥ WOUD PRODWUC TS T365.  0.,002335 11230 101.0 5673, 19296, 43271, 62567.
274 LUMRER ¥ WOOD PRODWCTS 7 " 1970, 0.001627 14701 T108.T 10740, 36406. 66820, 103226,
75 77 TFUPNTTORE + FIXTURES ™ TI95T. 3.0CIaeT T Ile” T TTwls5 T 1046, TTE953, 9865, “14918,
ra; FURNTTURE + FIXTURES 1935, 0.001599 13.3 14.6 1264, 4918, 9124. 14043.
25 CFURNTTORE + FIXTORES 1960, 0. 001768 ~ ~TéeT — —14.3 1875, T 5502. 8074s 7 13576,
25 T FURNTITURE # FIXTURES 1965, 1.A01€93 i7.9 16,1 2141, ’ 1283, 9535, " 16817,
75 FORNITURE # FIXTURES I570.  0.00149% 27.2 70.1 40864 13849, 13461, 27310,
75 PEPER ¥ ALCIED PKODUCTS 1950,  0.001297 174,37 217.6 7 7485, 36159, 167807, 203966,
26 PAPER ¥ ALLIED PRIODUCTS 1955,  #.001317 2433 26T.4 1110z. "43198. 203068, 2462664
7E PIPTR ¥ ALLTED PRODUCTS 1350, U.001T5% 780.7 2717 15068, 52502, 235049, 287550,
25 T PAPER + ALLIED PRODUCTS —~ I965.  0,001047 ~ " 33%,3  301.6 21474, 73041, 287947, 360988.
26 TTPAPER ¥ ALLIED PRADUCTS 197 7. 367.7 1372.0 33781. 114512, 370554, T T485066,
77 TRINTING + PUSLISAING 1350, 7, 00240% 5.1 23.9 14535, 7029. 9937, 16965,
277 UPRINTING ¥ PUBLTSHING 1955, J.002560 19.% 21.% 1894, 7370, 8358, 15728,
27 T PRINTING + PUBLISHING  ~ 1987, 3,902328 21,6 0.7 3479, 12122, 8891. 21013,
77 PRINTING + PUBLTSHING 1965,  0.002100 26,9 24,3 4781, 16262, 1I574. 27836,
T TPPINTING ¥ PUWBLISHING 1970. "0, 001883 4646 T 3444 T8990, T T 730474, T 18294, 48768,
287 TTHEWMICALS %+ RELATED PRID. 1957,  9.091143 253+3 3160 TT1T4T4 T 4415, 276531s 360946,
] CTHEVTCALS + RELATED PRD. 1955,  0.,00I080 353.8 389.4 73637, 286525, 350449, 646974,
ZB T THEYICALS + RECATEDT PROD, "{960. 0.000955 415.7 402.4 " dé9230, 310906, T 421410 732316,
7R 7 CHEYTCALS # RECATED PROD. 1965.  J.000865 5416 488,5 92083, 313208, 564590, 877197,

PA:} CHEMTCALS + RECATED PRID.  1970. 0. 000760 TT2.2 570.8 88752, 300856. 751216. 1052071,
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__b. TABJLATICN CF _RESULTS =-- ANNUAL SURVEY YEARS

CORRECTED CORRECTED
IPECTFIC TOTALC THTAC ELCECTRICAL  ELECTRICAL  FUEL TCTAL

INDYSTRY FUEL C€OST FUEL COST FUEL COST ENERGY  ERERGY _ ENERGY ENERGY

ST NAME YEAR™T T {T95EE/KaHT “T3¥10%x¢) :{:ég‘:?) (KWH*10%%6)  (KWHELO%#6)  (KWH¥L0%%6)  ( KWH*10$%5)
PETITCFOT  CTORC PRUT, I35 TP T54G 3643 107.7 3566, 15159, 137946, 217105,
PETINLTUM + CAAL PRI, 1485,  0,000641 138.5 T 152.5 6778, T 26374, 237975, T 264348,
PETRTILEUS # ITALPATY, 1969, "7 0,000735 T253,27 245,17 7T 1113307 T T38TeL. 333065. 371855,
T UT F CUS0 PROT. T965. . 000730 01,0 Z71.6 15151, 51670, 372205« 423879,
UM+ CaL PECD, T T T UUTETIS T 04000662 38444 T284.1 22198. 75248, T w29278, T 5045264
YBTER + PLASTIC PRAbs ~ 7 7 1950, " 0.001176 35,2 7 3479, T 16807, 25950, 46757,
TUTFETR + DLASTIC PPO0. 1555, U,00120% 36.% %040 %7164 T8350. 33247, 51597,
RORITR 4 pLASTIC PROD, — 1947, 7 0,001243 414 T 4041 5718. 7T 7719923, 7 32259, 52182.
FURTER 4 PLASTIC FROD, 7 77 T955,7 7 0,001170 5145 45,5 8695, 129575, 39730, T 69304,
TRTFT % PUASTIC PRON. ToO0I0ET 7440 Sae? 14038, 47565, 5061 8. 982024
LEATHIR + LERTHER PBID,. 3.7730001553 777 1543 190 538. 2599, T 12292, T 14891,
LEATHIF ¢ LEATHER PROD, 0.001682 i2.07 7777 1442 701, 7 T 2728, 8459, 11187,
CTATHET # TSATRER D0, 3. 001630 12,7 13,8 799, Z78%. 84524 11276,
T=ATHIR ¥ LCATRER PR35, ~1F 0.00147¢ 13,3777 14,0 1057 T E59s, 8142,  11737.
T OTUFATHERTH LEATHER bR Y. 001177 148 10,9 77 T I5TT. T 5246y T T 8294, 14638,
STTYT, TLAY, # GLESS PROD 1550, T, 001172 23645 795.0 7632, 36570, 251828, 288698,
TSTONE, TLAY, 4+ GLASS PROD 1958, 2.00120°9 306.7 237.5 77 T0331. 7 77 40198, 279104, 319303,
STONE, CLAY, « GLASS pR0OD 13960, J. 001262 392.9 7 2d80.4 14403, 50185, 31323, 351507.
STONF, CLAY, + GLASS PROD ™ 1965, D.001155 37,3 35445 16671, 63507, 341623, 405130,
STONE, CLAY, + GUASS P2CD 1970, ~ 0.000988 35 ] 24070, T 81592, 379207, T 460799,
pofvARY METALTTNEUSTRIES 1950, U.001773 721.3 7 77 "899.8 T40722. 196725, 507434, 704158,
PETRARY METAU TNDUSTRIES 1355, 0. 00164% 56548 €2246 55784 217058, 376624, 595683,
SC [WARY METAL TNDUSTRIES 19590, 0.001483 858.6 831,3° 65679, 7228847, 560358, 789205.
PRIMARY VMETAL TNUUSTRIES ~ 1968, " 0,001%52 T 968,5 73,7 93023, 316405, 646396, 962801,

PRTIVARY METAT TNCTUSTRIES 1970 J. 0013038 1103.9 816.0 127885, 433508, 624007, 1057514,
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b, TA3ULATICM CF RESULTS

-— ANNUAL SURVEY YEARS

CURRECTED CORRECTED
SPECTFIC TOTAL TOT AL ELECTRICAL  ELECTRICAL  FUEL TCTAL
INDUSTRY FUEL COST  FUEL COST  FUEL COST  ENERGY ENERGY ENERGY ENERGY
N, NAME ’ YEAR T T TUTOSRE/KWHT T Uswloakee) | [ $¥10%AS)  (KWHELUR®KE)  (KWHR10%%6)  (KWH®LO%%6)  (KWHELO#%6)
) (1956 $)

kI TRNTYCETCD MF TED PRUOJ. 1357, T 1506 €3.6 B&.8 4717, 22787 45555, 683424
sa FABRTCATED M=Tal P0D. 1555, J.001869 5042 66e4 6555, 25506, 47307, 72812,
34 EERTICATED METAL 'PROD, 1960, 0.001915 95.2 2242 8l67. 284564 48113, 76569,
z FATTTCAYEY M- TEL PEAD, LT3 TIT56 IT%.1 15Z.9 Ti131. 37861, 57514 951754
XA FASS TCATED METal PRND, 1970, 04001559 17445 1292 25969, T #8029, 82887, 170916.
35 MACHINERY, TXCIPT ELSCT, 1250, 9,0017709 85,2 10643 6016, T 29063, 59774 T 88837,
I T ECHINERY, ERCEPT ELET T, 19557 FPRE S 11%.9 12074 8531 33195 6857 6o 101771,
35 MACHINFRY, EXCEPT ILElT, 196 0. 0.001742 Ik 9443 91824 i 31993, 54059. 86052
75 MECHINERY, EXCIPTELEIT. 1965, 9,001638 11548 104e5 13362, 45449, 63779, 109228,
T YECHIN=RY, SXCTPT tlzCT. T PR P T 1665 1271 22823, 77366, 82156 1595224
T4 SLECTR ICAL MACHINZRY 185077 7Y.001038 3346 4240 3874 18715, 25617, 44332,
36 FLICTL ICAL "MATHTNERY 1955, 0.001€9« 39,3 43,2 5527, 21506, 25507, 47013.
TE SLECTR[CAL MACHIRERY 1987, Yo 1722 63.5 61,5 5767 34031, 35681, 65713,
78 EUETTRICAL MATHTIRELY 19E5, T 34001554 7641 77 6446 15042, 51163. 43054, 94217,
IE CTTTRLECTRICAL MACHINFRY 1970, 0.001420 107.3 79.3 T 24397, 82702, 55669 138571,
535¥35 VAUHINERY {INT. 35 # 337 a5, ¥ Jes) TS 985tte 47778s 85351, 133168,
35436 MATHINZRY (19D. 35 + 3p) 1a5%, J.0 Ul 0.0 14058, 54700. T 94083, 148784.
3T+25  MACHINTRY (IND. 35 + 35) 19460, 0.0 0.0 0.0 18949, 66024, 86740, 155765
3C¥ITE  AACHIYERY (IND. 3=~ ¥ 36] 13965, LI [ Vel 284 )4s 96612s 106833, 203445,

354246 MACHINERY {IND. 35 + 235) 1972. | 2.0 0.0 0.0 47220, 160068, 138024, 298093,
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b, TARULATICN CF RESULTS -- ANNUAL SURVEY YEARS

CORKECTED CORREC TED
SPECTIFIC TOTAL TOT AL ELECTRTCAL  ELECTRICAL  FUEL TCTAL
NS TE Y FUEL COST FUEL CIST  FUEL CUST  ENERGY ENERGY ENERGY ENERGY

N, NAY%T YzaR (195887 RhH) " T¥10%%6)  ($510%%6) (KAHELO%% 6} (KaH®10%%6)  (KnHel 0%%s) (KWH*10 *%6)

(1358 %)
kX, REEA BN 230 SIS IVIV) U101 SE SRS R L Yo J. 001545 7740 G0 72¢C6. 34812, 62155, 96967,
27 TRANSPURTATION £QUIPMENT 1655, 0.001642 191.0 111,2 13555, 52743, 67694, 120437,
37 TOAMSPIE TATION EQUIPMINT 1940, 74001547 106.5 11,1 15975, T'55¢ 70, 66652, 122328,
Ty TRANSP IR TATIOT coUIPHE AT 1957, 3. 001477 127.¢ T15.1 22102. 75177, 77832, 153059,
37 TRANSPORTATION EQUIPYENT ~ “lo7p, V. 001375 160.1 113.3 25747, T BT2784 85977, 173255,
3R INSTRUMENTS #RTLATED <00 719500 BLa016561 8. Ljen 550, 2686, 5989, 86754
T3 TSRS FILATED PUjy  19R%, N.001624 1T.6 1Z2.8 820. 3191. 7860. 11051,
EL] THSTRUMENTS RFLATIN PRON 1940, J,001726 T 14,2 14,4 1439, 7 T 50144 B307. 13321,
28 TNSTRUMENTS +RETATIT FRJD " T3e5. 0.001552 13,1 16.3 24930, 7T 6905, Lu592e 17406,
TH TSTROMEN TS 3T (ATID PRI TI70, U 001247 23.3 20.9 3538, 11994, 16745, 28739,
39410 MTCCFLTINEDNS + (2 INANZE 1959, 773001614 21.2 26.5 1487, T Ti8a. 16409, 23593,
30410 MISCELLANEDUS + GHDINANGE 1355, 70, N3 29.2 32.1 2580, T 1dgea2, ‘19128, 29182,
TOFTE P ISTELLENT TS OIONARLT 1957 RIS RAD VS Z5.6 2988, 10411, 14303, 24714,
T0+TC MTSTELLANED S '+ GRTNANCE 1965, 7F,001607 25.3 23.8 4315, 14677, 14785, 29462,

FOETTT MISATLLANT(iS + TTRONENCE 1970. DLAM1294 43.,¢ 36.1 7918. 26841s 27928, T 54769,



41

c. TABULATICN NF_RESULTS —-- CENSUS ANC ANNUAL SURVEY YEARS
o " {Tables 4a and 4b combined for comparison)
CORRECTED
- SPETTFIT ~ " ELCCTRICAL TELLTRICAL FUEL TOTAL
INDSTRY FUEL COST  ENERGY EN SR GY ENERGY  ENERGY
N, ToNAME YA U195 87KWHI  (KAHELO®S ) (KW A%10%%5)  (KWH*10%%6)  (KnH#10%*6)
ALL MANUFACTUE T4 INDUSTRIES 1947, J.001371 102322 552815 1762€71. 2315676.
ALL MA2NUFAZ TYR ING INQUSTRIES 1950, 0.00136% 134380, 54917G, 2079697, 2728875,
ALL MANUFACTUR ING TMPUSTRIES 1354, 0.001259 167143, 767000, 2033064, 2800U04.
ALL MANUFRACTUR [H; INDHSTRIFES (255, J.001347 233732, 3:19346. 1944040, 2853386,
ALL MANUFAC TUR NG IN‘EUST?IFs 155 04001310 2525909, 3293812, 2164400, 3094212,
ALL MANUFACTRING INJUSTRIES 1960.  9.001275 291949, 1017244, 2424499, 3441743,
ALL MANUFACTUR 15 INDUSTRIES 1395472, J«001240 313961, 1371539, 2501329, 3632869,
ALL MANUFACTURING INDUSTRIES 1705, 24001164 373423, 1270163, 2887482, 4157645,
ALL MANUFATTUr ING INDUSTRIZS 1947, 0,001llls 427665, 1434456, 3033942, 4468384,
ALL MANUSAZ TUR NG INJUSTRIFS 1971, V.001733 533142, 1722515, 3437445, 5159961,
20 ENNN 4 KI‘A!;) ‘ QRO,UUC,TS, 1947, J. 001331 5463,  5087¢6. 189082, 239958,
20 FOOD + CINGRE) PREGUYCTS 1950, J.001325 1i728. 56657 214288. 270945,
20 EN0N + KIHDZED PHRANPUYCTS 1354, 14431237 12305, 4927% ). 2249015, 273216
20 . ‘f’"’"‘r ¢ KIMORTD PROGUCTS 1757, 70.00125\) 13025, 506’3/1.7 223991, 274672,
2?0 fJ'll\ + KIN‘D{V':) PEADUCTS 12353, 0.001‘»‘\)? 15773, 58037, 208767, 266774,
20 ENCR ¢ KINDHFY PRODUCTS 13n ., Yot 1415 17855, 62247, 212232, 274473
20 FAng ¢ KINPRF) PRODUCTS 1362, Ne001423 13055, 55024, 2161454 281179,
20 EOPR 4 KIHDRED PEOLUCTS 1955, 0400130% 22185, 756455, 224181, 299641,
20 EACD 4+ KINDRED PRNNUCTS 1357, 1evi1224 2441, 31833, 239254, 321137,
20 ECAN 4 KINGRED PRODUCTS 1979 0.002111 32646, 110114, 281624, 391538,
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. c. TABULATION OF RESULTS =-- CENSUS ANL ANNUAL SURVEY YEARS
- T - T TCORKRECTED T
SPECIFIC ELUCTRICAL  ELECTRICAL FUEL TOTAL
TIST2Y T TFUEL CUST  ENERGY ENERGY ENERGY ENERG Y
N, REXE YEAR (1358 $/KWH)  (KWHRLO*%6)  (KAHBLI*X6) (KWHRL10%%6) (KWwH%1 J¥*5)
21 TOBACCT HAN JFACTURES 1947, V.2 1287 1554 833, 3991, 4524,
71 TOALCCT MANUFACTURRS 12350, 9, 001344 187 933, 4710. 5614,
T TIRILC T MARNTFUTURES TOET, J 001425 251, 333, 3388, 4370,
21 TORACCT MALUFACTURES 1154, 01412 2320 1037, 34680 4555,
21 TORATCT MAMYFLCYURES 1353, 2.001374 327. i292. 3551, T 4153,
LA YTACT T AATIF AT TURES 557, T.001375 367, 12749, 3571, 4849,
27 TIBACCE MANUFICTURZS 1aan, Yok 1374 "398 1353 3573, 4931,
21 TITRACCD MANJFATTURES T TT1955. J.001284 €13, 2085, 4624, 6709,
7Y TOBXTTT MARYFIT YR RS T7%7.  0,001223 737 . 2473, 4935, 7408,
21 - TECTT MANURATTOITS ~7 7 Ciavn, Gefvill3l g4l 2851. 55544 8405,
>7 TEXTILE MILL PEADUC TS~ 1047, J,001614 3166, 43993, 656378, 11023,
77 TEXTICY #ICL PRITUUCTS 95T, T.DUI509 10730, 39710, 75641, 125351,
22 TIXTILC MILL D36 UCTS 195%2,777 ta 31383 10959, T 44514, 628G4e 107713,
22 TEXTILI “ILL PERRUCTS - 1555, 2001407 11520. 45214, 67585, 112303,
77 FXTICE ATCL PRIDCTS MELE N J.001523 19725, EELEYS 55258, 93140.
2277 7T TEXTILS MIUL PRIDTTTS 1947, Teh 1455 13291, 777 46310, 56359, T 102569,
7277 TUTEXTILE MTLL oD TS TTiesz, 2,001393 14143, 48272 “759110. 107389,
T TEXTTCT AICL PRloucTs 1365, 3.007T306 1699R 57814, 64488, 122345,
22 TUTEXTILE MILL pRQOULTS 19676 ‘e 1411243 20264, ~ 68000, B 12164, 1401 644

27 TUTEXTILE ATLL eEnDUCTS 1372, }.001151 23541, 79934, 84229, lo4ls3,
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c._ TABULATION OF RESULTS -- CENSUS ANC ANNUAL SURVEY YEARS

CORRECTED

TTSPECIFTC " ECECTR[CAL — ELECTRICAL  FUEL TOTAL
INDUSTE Y FUEL COST  ENERGY ENERGY ENEKGY ENERG Y
ND. NAME YIART {1959 8/KWH)  (KWh¥10#%6)  (Kah*LO%%6)  (KWHLOR%5]  (KWH¥10%%6)
23 APPASEL 4 GILATED PROD. 1347, 9.001790  904.  4B60. 8205. 13065,
23 APPAREL + SELATED MROD. 1959, 2.001949 1110. 5302, 9103, l4460.
23 APPAREL + HELATED PRND 1954, ,0zl41 943, 38524 6930. 107824
23 APPAREL + LELATED PRAD. 1355, .002111 i168. 4545, 9271, 123816,
23 APPAREL + KILATEL PROD. 1953, 0.002023 1751, 6438, 7808. L4246.
3 APPAREL + FELATED PRUD. 1990 . 2225 1329, 6373, 6958, 13330,
23 APPRAREL + RILATED PRTU. 1552, ,002627 2216, 7570, 7519, 15089,
23 APPAREL + Je002329 230l. 9731, 7865. 17597,
23 sepazzl e2263 3595. 129644 102594 22323
72 APPAZEL # WILATED FRAU. 1370, 0.002165 ~723, 16029, 11815, 27844,
24 LUMRER + w000 “RODUCTS 1247, 0.003277 1520, 8183, 26225. 34408,
24 LUMHFE + 4070 9RIDUCTS 195, 1430297 2457, 11870 23755, 40625,
24 LUMBER & 4033 PRUUUCTS 1954, 0.002404 3218, 13189, 26572, 39761,
26 LUMAER + WOJD VRIDUCTS 1355, 0.002566 3708, 14424, 30780. 45208,
24 LUM3ZR » a0D0 PRODULTS  195H, s,0u3)51 3434, 12515, 23039, 35554,
24 LUMBEX + 09D FRODUCTS 1969, 0,002905 3947, 13832, 26605, 40497,
24 LUMREZE & 4000 FRODUCTS 1952, 2.002740 44864 15311, 30003. 45314,
24 LUMRER + (D PRODUCTS 1905,  3.912335 5573, 19236 43271. 2567,
24 LUMBER ¢ 4000 PRODUCTS 1357, 0.002052 7297, 24487, 47696, 72143,

24 LIMBER & W00 PRODUCTS 1374, 0.001627 10749, 26406, 66820, 103226
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c. TABULATION OF RESULTS == CENSUS ANO ANNUAL SURVEY YEAKS

CORRECTED

SPECTFIT ~ ECECTRICAL CTRICACFUEL TOTAL
INDUSTRY FUEL COST  ENERGY ENERGY ENERGY ENERG Y
NG, Nave v YEAR  (LSSBS/KMHY (KWHFLI#£5) (KaH¥Lsx6) (KWH*L0%%=6)  (KWHEL %6l
25 FURNITURE + FIXTURES 1947, 0.001399 733, 2964, 5866, 13334,
c5 CUSNITUSZ + SIXTURES 1550, 2.071467 JUET EVEEN 9865, 149184
5 FURNTTURE + F1XTURES 19540 04001558 1131, 4015, 6382.  __13017.
s FOPNITURE + FIXTURES 1655, 0.001599 1264, 4915, 9124, 14043,
25 FURNTTUSE + F1XTURES 195 5.)11724 1391, S1l4. 8641, 13755,
25 SUPNITURE + 14TUSES 19692 0,001763 1579. 5502, 8074, 13576.
25 FURNTTURE + rIxTURES 1962, 44001812 1932, 5775. 8976, 14751,
5 FURNTTURT + S1xXTys®s 1955, 1.071693 2ial. 7232. 9535, 166174
75 FURNITUSE « SIXTURES 1967,  0,001613 2474, 8331, 11071. 19372,
28 TORNITHRE + FIXTURCS 0.001494 <985, 13843, 13461, 27310,
¢ PEDET & ALi I PRIIUCTS L9870 .y 1250 5175, 33199, 156794 1899934
26 PAPTR 4 ALLICT PETOUCTS 1950, 0.001i97 7485, 36159, 107807, 2039664
26 PAPER + ALLITM PRODUCTS 15560 0,001359 10352, 44475, 179194, 223€69.
T& POPER 4+ ALLIEY PRODUCTS 1985, o, 1317 11152, 43191, 203068, 2462664
=) ° + ALLIED PENDUCTS 1354 04001159 12538, 46036, 223806,  __ 269902.
ce PAPER + ALLEED PHODUCTS 1960, 0001155 15068, 52502, 235049. 287550,
76 PAPEE + ALLILG PRODUCTS 1962, 01122 17452, 58198, 255123, 3133zl
26 PAPER + ALLIED PRISUCTS 1955, 2.001047 21474, 72041, 287947, 360985,
cs PAPER + ALLIES PEIDUCTS 1967, 9.,000993 25358, 86771, 313038, 399809,

Q¢ PE2ER + ALLEZD PRIDUCTS 1at . Yo 20923 23781. 1i4512a 7u554. 48506t6e
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€. TABULATION OF RESULTS -- CENSUS_AND ANNUAL SURVEY YEARS ~
CORRECTED
SPECTFIC ECECTRICAL ELECTRICAL FUEL TOTAL
INDUSTRY FUEL CCST  ENERGY ENERGY . __ENERGY ___ENERGY

NO. " WEME T TYEAR T(I95BS/KWH)  [RKWHFTO#E6) (KwH¥168%6) AKWHELO¥ %67 (KWHE10%%6)
27 PRINTING + PUBLISHING 1947, 0.002253 1251, 6726, 6715, 13441,
27 PPINTING + PUBLISHING 1950, 04002404 1455, . T025. . 9937. 16965,
27 PRINTING + PUBLISHING 1954. _0.002605  1680. 6885, 6843, 13728,
27 PRINTING + PUBLISHING 1555, 0.002560 1894, 7372, €358, 15728,
27 PRINTING + PUBLESHING 1958, 04002426 3009, 11063, 8587, . 20050,
27 PRINTING ¢ PUBLISHING _1960.  0.002228 3479, 1212z. ) 9891. 21012,
27 PRINTING + PUSLISHING 1962, 0.002230 4014, 13729, 10471, 24171,
27 PRINTING + PUBLISHING 1965, 0.002100  478le __l6z6z. 115744 27836,
27 PRINTING + PUBLISHING - 1967.  0,002013 5817. . 19520, 13558, 33078,
27 PRINTING + PURLISHING 1970, 0,001893 5990, 0474, 18294, 48768,
28 CHEMICALS + RELATED PRODs 1947, 0.001165 11963, = 64317, 241760. 306097,
28 CHEMICALS + RELATED PROD. 1950,  0.001143 17474, __B44l5. 276531, 360946
28 CHEMICALS + QELATED PRM. 1954, 0.001113 46255 189574, 327983, 517453,
28 CHFMICALS + RELATED PROD. 1955, 04001080 73637, 286525, _ 360449, 640974,
28 CHEMICALS + RELATED PRQD‘i{?SB,Li,O',,OE?,al;i, _B5564, 314576, 366318, 680892,
28 CHEMICALS + RELATED PROD, 1960. 0.000955 8923, 319906, 421410, 732316,
28 CHEVICALS + RELATED PRODa _ 00000929 90355, 308279. 459767 T68l46.
28 CHEMICALS + RELATED PROD., 1965. __0.000855 _92083. 313208, 564590, 877797,
28 CHEMICALS + KELATED PROD, 1947. 0.000823 95414, 3201490, 625624, 945804,

28 CHEMICALS + RELATED PROD. 1970, 0.000760 A8752. 300856. 751216 1052071,
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CORRECTED
SPECTFIC ECECTRICAL  ELECTRICAL FUEL TOTAL
INDUSTRY FUEL COST  ENERGY ENERGY ENERGY ENERG Y
M, NAYE YZAR TI9588/KWH) (KAHFLO¥%6 ) (KW H¥10%%6) (KWH=10%% ) (KWH* 1U*%5)
R et [ —
29 PETROLEUM + COAL PRUOD, 1947, 3, 09G486 16919, 1431554 165078
29 PETRILEYM + COAL PRQD, 1950s 04000544 19155, 197946, 2171 05.
29 PETIOLEYM + CIAL PROD. 1954 04000620 24029, 183607, 207036,
20 PETRALEYA + CIAL PROD. 1955, Yo W26 41 263744 2379754 264348,
29 PEY?OLSUM + COAL PROD. 1954, 0. 000702 34912, 263545, 298457,
20 PETROLEUM + T3ML PROD.  19A0.  0,00073s 38791, 333065, 371855.
29 PETROLEUM + COZL PXID, 1962, 1e 0y 7T 43131, 322808, 365989,
29 PETRILEUM + COAL PRIN. 1965,  0.000730 15191 . 51670.  372209. 423879,
29 PETINLEUM + COAL PO, 1357, 9.000792 181864 £1027. 390297. 451324,
29 PET2OLSUM + CAL PROO. 197 40 Je3 1662 221984 752484 4292784 504525,
20 RUBBFR + 1947, 2.0011¢9 2040, 16344, 32598, +8942,
30 RURRFR + - J.001176 3479, 16807, 29950, 46757,
31 RURRER + PLASTIC PRNDs 1954, 1.001185 3961, 16234, 29060 452 9%
30 RURBER + PLASTIC PROD. 1955, 0.001204 4716. 18350, 33247, 51597,
30 RUPRER + PLASTIC PROD. 1358,  0.001263 4819, 17717. 31111. 48828,
23 RUBRER + PLASTIC PROD. 196 0.001243 5718 19922, 32259 52182.
30 RUBBER + PLASTIC PROD, 1962,  0,001223 6691, 22836, 35182, 58018.
30 RUBBER + PLASTIC P20D. 1965,  2,001170 5695,  29575. 39739, 59304,
A QUBBER + PLASTIC PRND. 1967, 0.001134 10184, 34174 43384, 77558,
20 RURRER + PLASTIC PROD. 1979, 3.001081 14038, 47585, 50618. 98202,
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C. TABULATION OF RESULTS -- CENSUS AND ANNUAL SURVEY YEARS

CORRECTED
SPECTFIC ECECTRITAL FUEL TOTAL
INDUSTRY FUEL COST  ENERGY ENERGY ENERGY
NT. 7TTTTTTNAME T YEERT (1958 87/KWH) " (KWHELG¥%6) ) (KWH¥LO%¥6) (KwHk10x%6)
a1 LEATHER ¢ LFATHER PROD. 1947, 04001433 475, 2554, 10889, 13443,
31 LEATHEE + LEATHER PROD. 1950,  9.001553 . 533. 2599, 12292, 14891,
21 _LEATHER + LEATHER PRID.,  1954. 14351796 645, o 2642, 791Bs ___ 1056l.
21 LEATHER + LEATHER PRND. 1955,  0.001682 701. 2728, 8459, 11187.
31 LFATHER v LETrek P40D. L 9.001611 _ TTe. 2853, 8627, 11480
31 LEATHER + LEATWER PROD, 196w 3495163y 799. 2784 7 84924 11276
21 LEATHEF + LEATHER PROD. 1962s 0,001649 8951 3041, 8369, 11¢10.
21 LEATHE 1965,  0.001472 1057. 3595, 8142, 11737,
31 LEATHER . 1987, y.u0135% 1288, 4322, 4417, 12799,
31 LEATHZ® + LEATHER PRNAD. 1970, J.001177 1577. 5344, 9294. 14638,
22 CLAY, + GLASS PRUD 1947, 0.001160 5365. 31532, 232074, 263606,
32 CLAY, ¢ GLASS PO 195)e  J.991172 7632, _  3687Gs 251828, 288698,
22 CLAY, + GLASS PKOD 1954,  0.001187 9157, 37529. 256134, 293663,
27 STONEs CLAY, * bLASS PROD 1955,  0.001209 10331, 40198,  279104. 319303,
22 STONE, CLAY, + GLASS PROD 1958,  4,20l276 12991, 44452 2648T4e 309326,
32 STONE, CLAY, + GLASS PROD 1960, 04001262 14403, 50185. 301323, 351507,
32 STONE, CLAY, + GLASS PROD 1962,  0.001249  1553s. _  53031. ___ 293960. 346991,
32 STONE, CLAY, + 5LASS PROD 1965, 1eun1155 13671s 63507, 3416234 405130.
32 STOME, CLAY, + GLASS PROD 1967. J.001092 19570, 656714 340563, 406234,

3z STONE, CLAY, + GLASS PROD 1979. 7.000998 24070, 81592, 379207, 460799,
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€. TABULATION OF RESULTS -- CENSUS ANC ANNUAL SURVEY YEARS

CORRECTED
SPECTFIC ECECTRICAL  ELECTRICAL  FUEL TOTAL
INDUSTRY FUEL CCST  ENERGY ENERGY  ENERGY ENERGY
ND. T NI . YEAR TU(TI583/KRH)  (KWH¥L %267 (KnH¥1l0%%6) (KWhkL0¥%6)  (KaH¥L10%%6)
22 PRIMARY METAL INLUSTRIES 1947,  J.0UlES6 31426, 1689¢d. 409733, 578701,
32 PRIMARY YETAL INJUSTRIES  1950.  2.001773 47722, 156725, 507434, 704158,
21 R [MARY INDUSTRICS  1934s  0.001663 47429. 134381, 486042.  650443.
22 PRIMAKY METAL INUUSTRIZES 1955,  0,001644 55784, 217054, 378624, 595683,
EE! _PRIMARY METAL INUUSTRIES |, 1954,  3.001583 5.653. 186261, 467755, 6541156,
23 _POIMARY MZTaL TNOUSTRIES — 1960, 0.001433 65679, 228847, 560358, 769205,
23 PRIMARY ¥ZTAL INODUSTRIES  190e.  0.001378 71251, 243177. 603583, 646760,
23 PPIMARY METAL INDUSTFIES 1965,  3.wJ1352 93423, 316495, 646396, 962501
33 PRIMARY METAL INDUSTRIES 1967,  9,001334 109469, 367346, 6004564 9676802,
13 PO IMARY METAL INDUSTRIES  1970.  0,001305 127885. 433508. 624007, 1057514,
T4 EISRICATED METAL PEGD.  1947.  J.)%19«l 3739, 35043, 59145,
24 FABRICATED METAL PROD. 31950, _ J.001906  «717. 22787, 45555, 68342,
24 FARRICATED METAL PROD. 19540 0,001860 5950, 24335, 46729. 71114,
24 FAB2 [CATED METAL PRUD. 1955,  3,731869 ©555. 255364 47307, 72812
E ICATED METAL PRMD. 1958,  0.0018%5 7130, 26213, 4B432. T4645,
24 FASRICA TED AL PxOU, 1960, U,00191: 8157, 28456, 48113, 76569.
34 FABOICATED METAL PROD. 19%2.  1.un1s33 8881, ) 3313, 53610, 63921
24 FABRICATED w:TAL PROD. 1945,  2.001796 11131, 37861, 57314, 95175,
24 FARRICATED € TAL O&p. 1967, 0.001701 la694, 49309, 72564, 121873,

24 FARR ICATIL ™McTAL PEND, 197, de¥M1559 259069 . 8802G. 82887 170916,
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c. TABULATION OF RESULTS -- CENSUS AND ANNUAL SURVEY YEARS

CORRECTED
SPECTFIC ELCECTRICAL  ELECTRICAL  FUEL TGTAL
INDUSTR Y FUEL COST  ENERGY ENERGY ENERGY  ENERGY
NO YAME T TYERR UI95B$7KRH] T (KWNHRLOARE ] (KWH¥10F ) (KWHELOW¥G) T {KWH* 1 0%#6)
a5 MACHINERY, EXCEZPT ELECT. 1927, 0.001710 5401, 29038. 58054, 87092,
_ MACHINERY, FXCZPT ELECT. 0.001779 6016, 29063, . _59774. 83837,
k __MACHINERY, EXCEPT ELECT. 1954,  0.001870 7581.  31070. 64628, 95698,
25 MACHINERY, EXCSPT ELECT. 1955, 0.001844 8531, 33195, 68576, 121771,
25 MACHINERY, GEXCEPT FLECT. 1056, 06001765 7603, 54004 B81956a
28 MACHINERY, SXCIPT ELECT, 1960, 0.001743 9182, 54059, B6052,
15 MACHINERY, SXCSPT ELECT. 1962.  0,001722 10330, 56688, 93944,
35 MACHINERY, EXCEPT ELECT 1965, 0,001638 13362, B 63779, 109226.
25 MACHINERY, EXCSPT ELECT. 1967, 2.001582 16659, 55903, 74607, 130510,
25 MACHINERY, ZXCZPT ELECT. 1070, 0.001493 22823, 77366, 82156, 159522,
36 ELECTRICAL MACHINERY 1947, 0001610 3156, 16968, 24599,  41567.
26 ELECTRICAL MACHINERY 1950, 0.001638 3874, 187 25617, 44332,
26 ELECTRICAL MACHINERY 1954, J.001675% 5134, 21041, 25028. 46069,
24 ELECTRICAL MACHINERY 195, 04001694 55274 21506e  2550T. 47013,
36 FLECTRICAL MACHINERY _ 1958, 0.001747  7e86. 28265, 33483, 61748,
EX ELECTK ICAL MACHINERY 19450, 0.001722 9767, 34031, 35681, 69713,
36 ELECTRICAL MACHINERY 1952, 0.001698 11699, _ 39928 39081, 79009.
26 ELECTRICAL MACHINERY 1965, 0.,001594 15042, 51163, 43054, 94217,
26 FLECTR ICAL MACHINERY 19e7. 0.001524 19913, 63892, 49951, 113753,

a6 FLECTR ICAL MACHINERY 1970 04001420 24397, 22702, 55869, 138571,
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c. TABULATION 1F RESULTS -- CENSUS AND ANNUAL SURVEY YEARS

CORRECTED
SPECTIFIC ECECTRICAL  ELECTPICAL — FUEC TOTAL

INDUSTRY FUEL COST  ENERGY ENERGY ENERGY ENERGY
e NETT e T VERR T UIISEETKAHT (KWHEIOFES) T (KA HELOME6)  (KWHkLOKXE)  (KWHk]Qs¥6)
35436 MACHINERY (IND. 35 + 36) 1947, 8557, 460054 82653, 128658,
35+36 MACMINERY (IND. 35 + 35) 1950, 0.0 9890. 47778, 85391, 133168,
35436 MACHINERY (IND. 35 + 3p) 1954, 0.0 __l27ls. 0 S21il. 69656, 141767,
35426 MACHIMERY (IND. 35 + 36) 1955,  Jau 14153, 54700, 94083, 1487844
35478 MACHINERY (IND, 35 + 36} 1954, 9.0 15291, _ 56217. 87487. 143704,
35¢36 MACHINERY (IND. 35 + 36) 1950, 0.0 18949, 66024e 89740, 155765,
35426 MACHINIRY (IND. 35 + 35) 19624  Ja2 22029, 751844 57769, 172953,
35436 MACHINERY (INDe 25 + 36) 1965, 9.0 26404, 96612, 106833, 203445,
3su,(sijrac+«rweav (INP. 35 ¢ 36)  1967. 0.0 = 35672.  119705. 124558. 244263,
35+36 MACHINERY (IND, 35 + 35) 1977 542 47220, 160063, 138024, 298093,
2T _TRANSPORTATINN ZQUIPMENT - 1947,  0.001450 5552. 29849, 59860. 89709
AT TRANSPORTATION EQUIPMENT 1550,  3,001545 7208, 34812, 62155. 96967
37 TOANSPORTATION SOUIPMENT 1954, 34001671 11113, 455664 €2525, 108995,
27 TEANSPORTATION EQUIPMENT 1955,  0,001642 52741, 6769, 120437,
3- TRANSPORTATION EQUIPMENT _ 1956, 0.001556 13375, 49173, 64384. 113557,
37 TRANSPORTATION EQUIPMENT  166fs 04001547 15979. 55676 666524 122328,
37 TRANSPORTATION BQUIPMENT 1962,  9.001538 17490, 59693, 69380. 129073,
BT TRANSPORTATION EQUIPMENT 1965,  0.001477 22102. 75177, 77882, 153u59.
37 TRAVSPORTATION EQUIPMENT 1967,  0,001437 23468, 78752 83598, 162350,

ERd TRANSPAR TATION EQUIPMENT 1970, 0.001376 25747, 87278. 85977, 173255,
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c. TABULATION OF RESULTS -=- CENSUS AND ANNUAL SUKVEY YEARS

CORRECTED

SPECIFIC ECECTKICAT | ELECTRICAL FUEL TCTAL
INDUSTRY FUEL COST ENERGY ENERGY ENERGY ENERGY
TTTTOUNAMETTTTTT T YEARTTTT9S8E/KWHIE  (KWHL0%%6)  (KWHE10%¥%6)  (KWHELOR%6)  (KWHEL 0% 6)

INSTPUMENTS +RSLATED PROD 1947, 0.001718 456, 2452 4403, 6855,
_¥RELATED PROD 1950, J.001661 556,  z68b. 5989. 8675,

#RELATED PRID. 1954,  j.011586 o128, 2984, 726l 102454

38 INSTRUMENTS +RELATED PROD 1955, J2.001624 320. 3191, 7860. 11651,
38 INSTRUMENTS +2ELATED PROD 1958,  0.001738 ERCLEEN 3982, 8284, 12266,
38 INSTRUMENTS #3CLATED PRID 1957,  1.95173s  ia3q, 5(314a 8307, 13321,
38 INSTRUMENTS +RILATED PROD 1962, Js 001724 1744, 59524 9704, 15656,
28 INSTRUMENTS ¢R:LATED PROD  1965.  0.001552 2030, 6905, 105024 17406,
38 INSTRUMENTS +RELATED PROD 1967,  3.791431 2493, 836ce 12900, 21266,
33 INSTRUMENTS #RELATED PRUD 1970 2.00124% 35138, 11994, 16745, 28739,
39419 MISCELLANEOUS + ORDNANCE 1947,  9.001590  1013. . 5446. 13809, 19255,
_39%19 MISCELLANEDUS + DRONANCE 1950,  J.)3l6l4 1487, 7184, 16409, 23593,
39419 MISCELLANECUS + DRDNANCE 1654, Ja 001646 25024 10254, 19237. 29491.
39#19 MISCELLANEDUS + CRDNANCE 1955,  0.001681 2586, 10002, 19120, 291dz.
(39419 MISCELLANEOUS + ORDNANCE _ 1958,  J.9G1787 . 2498, _9l84e 13879, 23063,
39413 MISCELLANEQUS + ORUNANCE 1960, 0.001791 2983, 10411, 14303, 24714,
39¢19 MISCELLANEDUS + ORDNANCE 1352, _9.001795 3382, B 11543, 16277, 27£20.
"‘97*13 JDFFLL{NﬁEDu’E! ORDONANCE _i9es. 77*.7{)!'116‘1377 R 4315 14077, 14785, 29462
39+19 MISCELLANECQUS + CRONANCE 1967. J.001482 6533, 22091, 19545, 41636,
,39“:1,4157(:}&“‘,5595 +7(7‘»7RDNAN7C£ B 1970." _0+001294 7918, 26841, 271928, _ 54769.

THCEN 2T STop 69
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5. RECOMMENDATIONS
1. Correlate other industries with economic data (e.g., value added

data) to determine the effect of economic conditions on energy use.

2. Perform a literature search and attempt to attain more precise
criteria for revising the Primary Metal industries.

3. Correlate total energy consumption for each industry in the fol-
lowing manner:

a. Determine the amount of energy generated and consumed at the same
establishment and add this to the amount purchased.

b. Data are available from the 1967 census for the total of all manu-
facturing industries.

year = 1967
amount generated and consumed = 1069.8 x ]09 kwh
amount purchased = 3461.4 x 109 kwh

The effect of considering energy generated and consumed will be
pronounced in the Petroleum and Coal Products Industry and in

the Primary Metal Industries but will be negligible in many other
industries (Tobacco, Leather, Apparel, etc.).

4. Computerize as many operations as possible.
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7. APPENDIX
7.1 Calculation of Fuel Energy for 1947

For the year 1947 values of fuel energy for each industry must be cal-
culated. Values have been revised to reflect industrial reclassifications.
Results are given in Table 5.

7.2 Calculation of Specific Fuel Costs for Census Years

The following scheme was employed to calculate specific fuel costs:
1. Convert fuel energy cost to 1958 §.

fuel energy cost (1958 $ x 106)
fuel energy (106 kwh)

2. Specific fuel cost =

Results are presented in Table 6 for all manufacturing industries considered.
7.3 Revisions for Census Years

7.3.1 Food and Kindred Products (Industry 20) (15, 16)

Problem: The Food and Kindred Products Industry does not include data
for the Fluid Milk Industry for the year 1947. (No data are available for
the Fluid Milk Industry in 1947).

Solutjon: Assume

(XFM)y9q7 _ (XFM)yg54
(XRD) 1947~ (XRD)yggy
where:
XFM = cost or energy data for the fluid milk industry
XRD = cost or energy data for the rest of the dairy industry
Then,
KFKygaz = KFMggy *+ XUFKygq7

where:
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Industry

A1l Manufacturing Industries**

20. Food & Kindred Products*

21. Tobacco Manufactures

22. Textile Mill Products

23. Apparel & Related Prodgcts
24, Lumber & Wood Products

25. Furniture & Fixtures*

26. Paper & Allied Products

27. Printing & Publishing

28. Chemicals & Allied Products
29. Petroleum & Coal Products*
30. Rubber & Plastic Products

31. Leather & Leather Products
32. Stone, Clay, & Glass Products
33. Primary Metal Industries*®

34, Fabricated Metal Products

35. Machinery, Except Electrical
36. Electrical Machinery

37. Transportation Equipment

38. Instruments & Related Products

39 & 19. Miscellaneous & Ordnancex*

Tota] Uncorrected

i i T i 1 Manufactured Other Eiuiéy Eggl Eéﬁgﬁg;ca]

(M tg;:$m12?gg kwh) (M tﬁﬂ:?rafisg kwh) (M tons) (10° kwh) (M bb??e](?aé kwh) {10° fﬁgﬁ?r?10° kwh) (100 it#l, (700 kwh) {70° ft°) (100 kwh) (103 §) (10° kwh) (10g kwh) (]06 $) (]06 kwh)
1,762,870 1821.6 102,822
189,082 198.2 9,463
463 3,555 26 193. 0 0 121 207 44 13. 25 4.0 7 1. 73 17.4 3,991 3.86 155
5,803 44,550 558 4,148 18 137 10,791 18,420 4,877 1,501 1,185 187 54 9 646 154 66,378 80.7 8,166
562 4,314 146 1,085 5 38 1,035 1,767 2,150 662 1,065 168 283 45 526 126 8,205 11.06 904
26,225 64.75 1,522
9,866 10.4 738
13,501 103,647 1,374 10,213 11,908 20,327 68,940 21,207 512 80.9 1,290 207 4,273 1,021 156,794 147.7 6,175
288 2,211 83 616. 745 1,272 4,581 1,410 2,364 374 1,146 184 2,579 616 6,715 11.41 1,251
17,709 135,952 1,279 9,507 16,673 28,461 154,824 47,639 12,817 2,028 6,441 1,034 4,443 1,062 241,780 212.3 11,963
148,159 54.31 3,147
3,031 23,269 251 1,866 2,821 4,815 7,957 2,448 570 90 279 45 175 42 32,598 28.69 3,040
1,154 8,859 ~66 490. 753 1,285 448 138 264 41, 20 3. 200 47.8 10,889 11.83 475
16,601 127,446 384 2,854 14,679 25,057 222,334 68,412 16,078 2,544 11,373 1,825 4,672 1,117 232,074 202.9 5,865
409,733 572.9 31,428
2,175 16,697 132 981. 5,230 8,928 20,690 6,366 10,418 1,648 5,408 868 1,961 469 39,043 57.05 3,739
3,990 30,631 205 1,524 6,260 10,686 25,637 7,889 5,938 939 5,252 843 2,467 590 58,054 75.0 5,401
1,914 14,694 187 1,390 2,268 3,871 6,587 2,027 3,911 619 2,387 383 764 183 24,599 29.84 3,156
4,446 34,132 86 639 5,258 8,975 20,011 6,157 5,101 807 33,173 5,324 4,977 1,190 59,860 65.45 5,552
360 2,764 25 186 567 968 503 155 1,583 250 265 42.6 94 22.4 4,403 5.70 456
13,809 16.58 1,013

*
Total values available only.

1l

$
M

bbl = barrels

millions

kwh = kilowatt hours

*%
Note that the total for "A11 Manufacturing Industries" does not agree exactly with the sum calculated from the individual industries. This is due to "independent rounding" error as described in the 1947 Census.
dollars (actual unless other wise designated)
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Table 6. Calculation of Specific Fuel Costs: Census Years (15, 18)

[ndustry

A11 Manufacturing*

20.

21.

24.

25.

26.

27.

28.

the individual industries.

Food & Kindred Products

Tobacco Manufactures

. Textile Mill Products

. Apparel & Related Products

Lumber & Wood Products

Furniture & Fixtures

Paper & Allied Products

Printing & Publishing

Year

1947
1954
1958
1962
1967

1947
1954
1958
1962
1967

1947
1954
1958
1962
1967

1947
1954
1958
1962
1967

1947
1954
1958
1962
1967

1947
1954
1958
1962
1967

1947
1954
1958
1962
1967

1947
1954
1958
1962
1967

1947
1954
1958
1962
1967

Chemicals & Allied Products1947

1954
1958
1962
1967

Fuel Cost of Corrected Cost Specific Cost
Energy Fuel %nergy of fuel Energy of Fuel Energy
(106 kwh) (10° §) (1958 $ x 10%) (1958 $ x 10-3/kwh)
1,762,870 1821.6 2417.5 1.371
2,033,064 2496.1 2763.1 1.359
2,164,400 2836.2 2836.2 1.310
2,561,330 3360.7 31771 1.240
3,033,942 3974.9 3380.3 1.114
189,082 198.2 263.1 1.391
224,015 250.4 277.2 1.237
208,767 293.9 293.9 1.408
216,145 325.3 307.5 1.423
239,254 345.4 293.7 1.228
3,991 3.9 5.1 1.283
3,388 4.4 4.8 1.425
3,551 4.9 4.9 1.374
3,573 5.2 4.9 1.376
4,935 7.1 6.0 1.223
66,378 80.7 107.1 1.614
62,804 77.6 85.9 1.368
55,298 84.2 84.2 1.523
59,110 87.1 82.3 1.393
72,164 105.9 90.1 1.248
8,205 1.1 14.7 1.792
6,930 13.4 14.8 2.141
7,808 15.8 15.8 2.023
7,519 19.3 18.2 2.427
10,259 27.3 23.2 2.263
26,225 64.8 85.9 3.277
26,572 57.7 63.9 2.404
23,039 70.3 70.3 3.051
30,003 87.6 82.8 2.760
47,696 115.1 97.9 2.052
9,866 10.4 13.8 1.399
8,382 11.8 13.1 1.558
8,641 14.9 14.9 1.724
8,976 17.2 16.3 1.812
11,07 21.0 17.9 1.613
156,794 147.7 196.0 1.250
179,194 220.0 243.6 1.359
223,806 266.4 266.4 1.190
255,123 302.9 286.3 1.122
313,038 367.2 312.3 0.9976
6,715 1.4 15.1 2.253
6,843 16.1 17.8 2.605
8,987 21.8 21.8 2.426
10,471 24.7 23.4 2.230
13,558 32.1 27.3 2.013
241,780 212.3 281.8 1.165
327,883 335.3 371.2 1.113
366,318 359.5 359.5 0.9814
459,767 451.6 426.9 0.9286
625,624 605.5 514.9 0.8213

*
Note that the total for"A11 Manufacturing" does not agree exactly

Census.

This 1is due to

"{ndependent rounding" error

with the sum calculated from
as described in the 1947
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Table 6. (continued)

29.

30.

3.

32.

33.

34.

35

36.

37.

38.

Fuel Cost of Corrected Cost Specific Cost
Energy Fuel Energy of Fuel Energy of Fuel Engrgy
Year (100 kwh) (106 $) (1958 $ x 108) (1958 § x 10-3/kwh)
Petroleum & Coal Products 1947 148,159 54.3 72.1 0.4865
1954 183,607 102.9 113.9 0.6204
1958 263,545 184.9 184.9 0.7016
1962 322,808 263.0 248.6 0.7702
1967 390,297 322.4 274.2 0.7025
Rubber & Plastic Products 1947 32,598 28.7 38.1 1.169
1954 29,060 311 34.4 1.185
1958 31,111 39.3 39.3 1.263
1962 35,182 45.5 43.0 1.223
1967 43,384 57.8 49,2 1.134
Leather & Leather Products 1947 10,889 11.8 15.7 1.438
1954 7,918 12.2 13.5 1.706
1958 8,627 13.9 13.9 1.611
1962 8,369 14.6 13.8 1.649
1967 8,477 13.5 11.5 1.354
Stone, Clay & Glass Products 1947 232,074 202.9 269.3 1.160
1954 256,134 274.7 304 .1 1.187
1958 264,874 338.1 338.1 1.276
1962 293,960 388.4 367.2 1.249
1967 340,563 437.5 372.1 1.092
Primary Metal Industries 1947 409,742 572.9 760.4 1.856
1954 486,042 730.3 808.4 1.663
1958 467,795 743.5 743.5 1.589
1962 603,583 879.8 831.7 1.378
1967 600,456 942.2 801.3 1.334
Fabricated Metal Products 1947 39,043 57.1 75.8 1.941
1954 46,729 78.5 86.9 1.860
1958 48,432 91.8 91.8 1.895
1962 53,610 109.9 103.9 1.938
1967 72,564 145.2 123.5 1.701
Machinery, Except Electrical 1947 58,054 75.0 99.5 1.714
1954 64,628 109.0 120.7 1.868
1958 54,004 95.3 95.3 1.765
1962 58,688 106.9 101.1 1.722
1967 74 .607 138.8 118.0 1.582
Electrical Machinery 1947 24,599 29.8 39.6 1.610
1954 25,028 37.9 42.0 1.676
1958 33,483 58.5 58.5 1.747
1962 39,081 70.2 66.4 1.698
1967 49,951 89.5 76.1 1.524
Transportation Equipment 1947 59,860 65.5 86.9 1.452
1954 62.529 94 .4 104.5 1.671
1958 64,384 100.2 100.2 1.556
1962 69,380 112.9 106.7 1.538
1967 83,598 141.3 120.2 1.437
Instruments & Related Products1947 4,403 5.7 7.6 1.718
1954 7,261 10.4 11.8 1.586
1958 8,284 14.4 14.4 1.738
1962 9,704 17.8 16.8 1.734
1967 12,900 21.7 18.5 1.431
& 19. Misc and Ordnance 1947 13,809 16.6 22.0 1.593
1954 19,237 28.6 31.7 1.646
1958 13,879 24.8 24.8 1.787
1962 16,277 30.9 29.2 1.795
1967 19,545 38.5 32.7 1.482
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XFK = vrevised cost or energy data for the Food and Kindred
Products Industry (revised to include the Fluid Milk
Industry)

XUFK = unrevised cost or energy data for the Food and Kindred

Products Industry (excluding the Fluid Milk Industry)

7.3.2 Textile Mill Products (Industry 22) and Apparel and Related Products
(Industry 23) (15, 16, 18)

Problem: For the years 1947 and 1954, the Hard Surface Floor Covering
Industry and the Hats and Caps Industry were incorrectly included in Indus-
try 22. The Hats and Caps Industry was incorrectly excluded from Industry
23. In addition, data for Industry 23 were underestimated by 3-6% due to
the Census procedure followed in 1947. This procedure did not tabulate data
for small manufacturing establishments submitting abbreviated data forms.

Solution: Let

XHS = cost or energy data for the Hard Surface Floor Covering
Industry
'XHC = cost or energy data for the Hats and Caps Industry

XUTM = unrevised cost or energy data for the Textile Mill
Products Industry

XTM = vrevised cost or energy data for the Textile Mill Industry

XUA = unrevised cost or energy data for the Apparel and Related
Products Industry

XA = revised cost or energy data for the Apparel and Related

Products Industry

Assume the Apparel Industry was underestimated by 4.5%. Then,

(XUA)

i 1947
(XA)1g47 = —og55 — + (XHC)qg47
(XTM) 1947 = (XUTM)yg47 - (XHC)1g47 = (XHS) g4y

For the year 1954 the problem is solved by referring to the revised 1954
data presented in the 1967 census.
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7.3.3 Lumber and Wood Products (Industry 24) (15)

Problem: Data for Logging Camps and Contractors are incorrectly ex-
cluded from Industry 24 for the year 1947. (No data are available for
Logging Camps and Contractors in 1947).

Solution: Let

XLC = <cost or energy data for Logging Camps and Contractors
XULW = unrevised cost or energy data for Industry 24 (excluding
Logging Camps and Contractors)
XRLW = revised cost or energy data for Industry 24 (including
Logging Camps and Contractors)
Assume,
(XULW) 1 947
(XLC) = (XLC)
1947 1954 ZXULWS]%4
Then,
(XRLW)1g47 = (XULW)ygq7 + (XLC)1gq7

A tabulation of revisions for Industries 20, 22, 23, and 24 are given in
Table 7. '

7.3.4 Furniture and Fixtures (Industry 25) (15)

Problem: Data for the year 1947 are underestimated by 3-6% due to the
Census procedure of not tabulating data for small manufacturing establish-
ments submitting abbreviated data forms in the year 1947.

Solution: Let

XUFF = unrevised cost or energy data for the Furniture and
Fixtures Industry
XRFF = revised cost or energy data for the Furniture and Fix-

tures Industry

Assume all data were underestimated by 4.5%. Then,

(XUFF)1 947

(XRFF)1947 = —0o55 —
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Table 7. Calculation of Revised Fuel Energy, Fuel Costs, Electrical Energy, and Electrical Energy
Costs for Industries 20, 22, 23, and 24 for the Years 1947 and 1954 (15, 16, 18)

Coal Elec-
Bituminous Anthracite Total Elec- trical
Heat Heat Gas Fuel Fuel trical Energy
Vg1ue Vg1ue Coke Fuel 0i] Natural &’Ianufactured . Mi xed 5 Other 6 Engr‘gy Cost Engr‘gy Cost
Industry Year (M tons) (10° kwh) (M tons) (10° kwh) (M tons) (10° kwh) (M bbl) (10° kwh) (1006ft3) (10° kwh) (10°ft°) (10° kwh) (10 ftai (100 &kwh) T1037%) (102 kwh) (106 kwh) (106 $) (10° kwh) (106 $)
Fluid Milk 1954 1,411 10,832  included in Bituminous 3 23 2,604 4,445 56,719 17,452 all gas assumed to be natural 5,127 1225 23,122 37.395 1,445 22.704
Dairy (Excluding Fluid Milk) 1947 1,741 13,366 0 0 5 38 1,724 2,943 6,525 2,009 169 27 272 44 911 218 18,644 20.615 716 11.549
Dairy (Excluding Fluid Milk) 1954 1,449 11,124 dincluded in Bituminous 1 7 2,810 4,796 13,878 4,270 all gas assumed to be natural 1,506 360 20,557 27.574 998 16.141
Fluid Milk (Calculated) 1947 - - - - - - - - - - - - - - - - 20,970 27.957 1036 16.245
Unrevised Food & Kind. Prod. 1947 12,495 95,924 774 5753 195 1486 15,314 26,142 108,785 33,473 11,992 1897 4935 792 11,067 2645 168,112 170.252 8427 108.531
Revised Food & Kind. Prod. 1947 - - - - - - - - - - - - - - - - 189,082 198.209 9463 124.776
Unrevised Food & Kind. Prod. 1954 - - - - - - - - - - - - - - - - - 213.035 10,560  145.941
Revised Food & Kind. Prod. 1954 - - - - - - - - - - - - - - - - 224,015 250.430 12,005 168.645
Hats and Caps 1947 57 438 12 89 0 0 269 459 56 17 39 6 6 1 23 5 1,016 1.465 28 0.623
Hard Surface Floor Coverings 1947 78 598 104 773 0 0 260 444 502 155 6 1 0 0 5 1 1,972 1.874 94 0.802
Uncorrected Textile Mill Prod 1947 5,938 45,586 674 5010 18 137 11,320 19,323 5,435 1,673 1,230 194 60 10 674 160 72,093 84.036 8288 82.456
Corrected Textile Mi1l Prod. 1947 5,803 44,550 558 4148 18 137 10,791 18,420 4,877 1,501 1,185 187 54 9 646 154 69,105 80.697 8166 81.031
Uncorrected Apparel & Rel.P. 1947 483 3,702 128 951 5 38 732 1,249 2,000 616 980 155 265 42 480 116 - 9.161 837 20.567
Corrected Apparel & Rel.Prod. 1947 562 4,314 146 1085 5 38 1,035 1,767 2,150 662 1,065 168 283 45 526 126 8,205 11.058 904 22.338
Unrevised Textile Mi1l Prod. 1954 - - - - - - - - - - - - - - - - - 80.718 11,105 114.748
Revised Textile Mi1l Prod. 1954 - - - - - - - - - - - - - - - - 62,804 77.6 10,959 112.8
Unrevised Apparel 1954 - - - - - - - - - - - - - - - - - 12.534 915 23.538
Revised Apparel 1954 - - - - - - - - - - - - - - - - 6,930 13.4 940 24.05]
Logging Camps & Contractors 1954 104 798 1included in Bituminous 1 7.6 946 1,700 3,554 1,094 all gas assumed to be natural 9185 2195 5,795 15.084 41 0.577
Unrevised Lmbr & Wood Prod. 1954 - - - - - - - - - - - - - - - - 20,777 42.643 3,177 40.928
Unrevised Lmbr & Wood Prod. 1947 855 6,563 21 156 0 0 3,251 5,549 3,185 980 42 7 39 6 30,310 7244 20,506 47.834 1,503 19.964
Logging Camps and Contract. 1947 - - - - - - - - - - - - - - - - 5,719 16.920 19 0.281

Revised Lmbr & Wood Prod. 1947 - - - - - - - - - - - - - - - - 26,225 64.754 1,522 20.245
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7.3.5 Petroleum and Coal Products (Industry 29) (15, 16, 18)

Problem: The Beehive and Byproduct Coke Oven Industries are incorrectly
included in Industry 29 for the years 1947 and 1954,

Solution: Let

XBB = cost or energy data for the Beehive and Byproduct Coke
Oven Industries

XUPC = unrevised cost or energy data for the Petroleum and
Coal Products Industry

XRPC = revised cost or energy data for the Petroleum and Coal
Products Industry

Then,
XRPC = XUPC - XBB

For the year 1954 revised data are available in the 1967 Census.

7.3.6 Rubber and Plastic Products (Industry 30) (15, 16, 18)

Problem: The Plastic Products Industry was incorrectly excluded from
Industry 30 in 1947 and 1954. For the year 1947 data for the Plastic
Products Industry data are underestimated by 3-6% because of the Census
procedure of not correlating data for small establishments submitting
abbreviated data forms.

Solution: Let

XUP = unrevised cost or energy data for the Plastic Products
Industry

XRP = revised cost or energy data for the Plastic Products
Industry

XURP = unrevised cost or energy data for the Rubber and Plastic
Products Industry

XRRP = revised cost or energy data for the Rubber and Plastic
Products Industry

Assume:
re). = Doy
1947 0.955
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(i.e., the Plastic Product Industry was underestimated by 4.5%). Then,

(XUP)

(XURP) + 1947

(XRRP) 1947 ¥ 0955

(XURP) + (XRP)

1947 1947 1947

For the year 1954 revised data are obtained from the 1967 Census. Revisions
of Industries 25, 29, and 30 for the years 1947, 1954, and 1958 are tabu-
lated in Table 8.

7.3.7 Miscellaneous and Ordnance (Industries 39 and 19) (15, 16, 18)

Problem: For the year 1947 the Plastic Products Industry is incorrectly
included in Industries 39 and 19. The Hard Surface Floor Covering Industry
is incorrectly excluded from Industries 39 and 19. The Ordnance Industry
(except for Small Arms and Small Arms Ammunition) was incorrectly excluded
from Industries 39 and 19. (No data are available for the Ordnance Industry
for 1947.) The Miscellaneous and Ordnance Industry and the Plastic Products
Industry are underestimated by 3-6% due to Census accounting procedures in
1947.

Solution: Let

XUP = wunrevised cost or energy data for the Plastics Products
Industry

XRP = revised cost or energy data for the Plastic Products
Industry

XHS = cost or energy data for the Hard Surface Floor Covering
Industry

XSA = cost or energy data for the Small Arms and Small Arms

Ammunition Industry

XUMO = unrevised cost or energy data for the Miscellaneous and
Ordnance Industry

XRMO = revised cost or energy data for the Miscellaneous and
Ordnance Industry

X0 = cost or energy data for the Ordnance Industry

Assume the Plastic Industry and the Miscellaneous and Ordnance Industry were
both underestimated by 4.5%:

(XSA)
(X0) = (x0) 1947
1947 1954 TXSAT, gog
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Table 8. Revisions for Industries 25, 29, and 30 for 1947, 1954, and 1958 (15, 16, 17, 18)

Total Electrical

Coal Gas Fuel Fuel Electrical Energy

Bi tuminous Anthracite Coke Fuel 0il Natural Manufactured Mixed Other Energy Cost Energy Cost
Industry Year M fons) (10° kwh] (M tons) (100 kwh) (M tons) (10° kwh) {M bb1) (10° kwh) {709 ft3) (100 kwh) (106 ft3) (10° kwh) (700 ft3) (100 kwh) (703 %) (100 kwh) (10° kwh) (106 $) (10° kwh) (10° %)
Unrevised Furniture & Fixtures 1947 967 7,424 50 371.7 6 45.7 436 744 2,002 616 593 93.8 429 68.9 322 77 9,422 9.90 705 11.670
Revised Furniture & Fixtures 1947 - - - - - - - - - - - - - - - - 9,866 10.4 738 12.219
Unrevised Petrol. & Coal Prod. 1947 2442 18,747 130 966 41 312 3360 6196 414,169 127,532 255,447 40,412 26,956 4326 2534 606 199,097 68.398 3753 28.293
Behive & Byproduct Coke Qven 1947 416 3,193 89 661 41 312 601 1025 2,378 732 254,794 40,309 26,863 4311 1653 395 50,938 14.087 606 4.996
Revised Petrol.& Coal Prod. 1947 2026 15,554 41 305 0 0 3029 5171 412,091 126,800 653 103 93 15 881 211 148,159 54.31 3147 23.297

Unrevised Petrol. & Coal Prod. 1954 - - - - - - - - - - - - - - - - - 128.66 6702 56.05

Revised Petrol. & Coal Prod. 1954 - - - - - - - - - - - - - - - - 183,607 102.9 5863 47.7
Unrevised Plastic Prod. 1947 156 1,198 59 439 0 0 665 1181 147 45 176 28 104 18 32 8 2,917 3.645 372 4,715
Unrevised Rubber & Plastic Prod. 1947 2868 22,071 189 1427 3 23 2125 3634 7803 2,403 386 62 170 27 141 34 29,681 24.872 2650 24.685
Revised Rubber & Plastic Prod. 1947 3031 23,269 251 1866 3 23 2821 4815 7957 2448 570 90 279 45 175 42 32,598 28.688 3040 29.517
Unrevised Rubber & Plastic Prod. 1954 - - - - - - - - - - - - - - - - - 24.005 3087 -
Revised Rubber & Plastic Prod. 1954 - - - - - - - - - - - - - - - - 29,060 31.2 3961 -
Unrevised Rubber & Plastic Prod. 1958 - - - - - - - - - - - - - - - - 29.831 4819 -

Revised Rubber & Plastic Prod. 1958 - - - - - - - - - - - - - - - - 31,111 39.331 3484 -
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Then,

_ (XUP) 47
1947 0,955

(XRP)

For the year 1947,

_ XUMO XUP
XRMO = 0.955 - 0955 * XHS + X0 - XSA

Problem: For the year 1954 the Plastic Industry is incorrectly included
in the Miscellaneous and Ordnance Industry, and the Hard Surface Floor Cover-
ing Industry is incorrectly excluded from the Miscellaneous and Ordnance
Industry.

Solution: Revised data are obtained from the 1967 Census. The propor-
tions of gas for the Ordnance Industry and the Small Arms and Ammunition
Industry are estimated by the relationship:

fft3 manufactured gas for Small! “ft3 of manufactured gas
‘Arms _and Ordnance Industries | _ |for Small Arms Industry

fto natural gas 51954 - }ftJ of natural gas for
- - :Small Arms Industry 1947

NOTE: Individual quantities of natural and manufactured gas are not pre-
sented in the 1954 or 1967 Census (rather a total quantity of all gases is
presented) .

7.3.8 Machinery Except Electrical (Industry 35) and Electrical Machinery
{(Industry 36) (16, 18)

Problem: The 1967 tabulation of 1954 data combines Industries 35 and
36. Data values for the revised combination are less than for the combina-
tion of unrevised values (obtained from the 1954 Census). The source of
this revision remains undetermined and data for other years are not revised.

NOTE: 1In calculating the fuel energy for the unrevised Machinery
Industries, all gas was assumed to be natural.

Revisions for Industries 39, 35, and 36 are tabulated in Table 9.

7.3.9 Primary Metal Industries (Industry 33) (15, 16, 18)

Problem: For the years 1947 and 1954 integrated coke overns, blast
furnaces, and steel works were considered as separate establishments.
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Table 9. Revised Values for Industries 39, 19, and 36 for the Years 1947 and 1954 (15, 16, 18
Total Electrical
i i = i . Fuel 0i] Natural Manu Sgiur d Other E£u$1 Eggl E;ﬁc:rica1 Egergy
Industry Year (M tggzgmz?ggskwh] ™ tggggr?$agekwh) M tons§0%$0° kwh) (M bb#% {705 kwh) (100 ft3) (100 kwh) (100 ft°) (1og‘EWE) {700 Ft3) (100 kwh) (109 %) (10 kwh) (10 E%h) (100 §) (108 E%h) (18g $)
Small Arms & Small Arms Ammun. 1947 55 422 16 119 0 0 51 87 61 19 187 30 0 - ~ 677 0.944 40 0.546
Small Arms & Small Arms Ammun. 1954 92 706 included in bituminous 1 7 622 1062 1054 324 2143 339 0 260 62 2500  3.527 260 3.384
Ordnance 1954 283 2172 dincluded in bituminous 4 30.5 1812 3093 3967 1221 8069 1277 - 1522 364 8157 12.775 1411 17.351
Ordnance 1947 - - - - - - - - - - - - - - - 2209  3.42 217 2.80
Unrevised Plastic Products 1947 156 1197 59 439 0 665 1134 147 46 176 28 104 32 - 2844  3.645 372 4,615
Hard Surface Floor Coverings 1947 78 599 104 774 0 260 444 502 156 6 1 0 5 - 1974 1.874 94 0.802
Unrevised Misc. & Ordnance 1947 812 6231 141 1047 13 95 1970 3361 1793 558 1945 312 603 437 - 11.604 15.742 1043 17.528
Revised Misc. & Ordnance 1947 - - - - - - - - - - - - - - - 13,809 17.018 1013 16.578
Unrevised Misc. & Ordnance 1954 - - - - - - - - - - - - - - - - 24.214 3255 26.781
Revised Misc. & Ordnance 1954 - - - - - - - - - - - - - - - 19,237 28.6 2502 36.0
Unrevised Mach. except Elec. 1954 3249 24,943 included in bituminous 327 2491 7546 12,881 6117.7 18,824 - - - 22,969 5490 64,628 109.9 7581 -
Unrevised Electrical Mach. 1954 1448 11,116 included in bituminous 20 152 3433 5,860 22,024 6,777 - - - 4696 1122 25,028 37.9 5134 -
Unrevised Machinery 1954 - - - - - - - - - - - - - - - 89,656 147.8 12,615 -
Revised Machinery 1954 - - - ~ - - - - - - - - - - - 86,599 141.5 12,400 166.4
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Consequently 1947 and 1954 data contain data for fuels produced and con-
sumed in the same industry (coke and coke oven gas) as well as data for
fuels purchased by a given industry. No separate data are presented for
those fuels which were produced and consumed.

Solution: The 1967 Census presents semi-revised data for 1954,
Examination of the specific cost data indicates that the data were revised
for fuel energy but not for fuel cost. Assume: (1) a linear relationship
between specific fuel cost and time, (2) determine the revised specific
fuel cost (1258 $/kwh) for 1954 and 1947, (3) revised fuel cost for 1954
(1958 § x 10°) = (specific fuel cost of 1954) x (fuel energy for 1954 [106
kwh]), (4) revised fuel cost for 1947 (1958 $/kwh) = unrevised fuel cost
for 1947 times revised fuel cost for 1954 divided by unrevised fuel cost
for 1954, and (5) revised fuel energy for 1947 = revised fuel cost for 1947
divided by revised specific fuel cost for 1947.

A linear least squares method was used to calculate the 1947 and 1954
revised specific cost. The following is a sample calculation for 1947. Let

x = year - 1947 (e.g., for 1954 let x = 7)
y = specific fuel cost (1958 $/kwh)
n = number of points = 3 '
2 2
X —y Xy X y
11 0.001589 0.01749 121 2.5249 x 10—6
15 0.001378 0.02067 225 1.8989 x 10-6
20 0.001334 0.02668 400 1.7796 x 10-6
y = mx+b
mo= MExy - (@)(zy) . 5 7533 x 1078
2 2
nex® - (zx)
b = X . pmIX - 78558 x 1073
n n ,
Therefore, X Year Specific Cost
0 1947 0.001856
7 1954 0.001663

Results are presented in Table 10.
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Table 10. Revisions for Primary Metals (Industry 33)

Specific Corrected
Fuel Cost Fuel Cost Fuel Energy
Industry Year (1958 $/kwh) (1958 $x106) (100 kwh)

Semirevised Primary 1954 0.003276 1592.3 486,042
Metal Industries
Revised Primary Metal 1954 0.001663 808.4 486,042
Industries
Unrevised Primary Metal 1947 1497.7
Industries
Revised Primary Metal 1947 0.0018558 760.4 409,742
Industries '

NOTE: For unrevised Primary Metals (1947)

fuel cost (§) _ 1128.4

fuel cost (1958 §$) 0.7534 - 0.753%

7.3.10 A1l Manufacturing Industries (15, 16, 18)

Problem: Because fuels generated and consumed are included in the
Primary Metal Industries, a sizeable error is introduced into the total of
A11 Manufacturing Industries for the years 1947 and 1954.

Solution: Let

RAMFC = revised fuel cost for A1l Manufacturing Industries

UAMFC = unrevised fuel cost for A1l Manufacturing Industries
RPMFC = revised fuel cost for Primary Metal Industries

UPMFC = unrevised fuel cost for Primary Metal Industries

RSF = revised specific fuel cost for A1l Manufacturing Industries
RPMFE = revised fuel energy for Primary Metal Industries

UPMFE = unrevised fuel energy for Primary Metal Industries

UAMFE = unrevised fuel energy for A1l Manufacturing Industries
RAMFE = vrevised fuel energy for A1l Manufacturing Industries
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Therefore,

RAMFC = yamFC _ ypMFC 4+ RpMFC

o

F
RSF = RAL

RAMFE
where:

RAMFE = yaMFE _ ypMFE + ppMFE

A tabulation of revisions for Industry 33 and A11 Manufacturing Industries
for the years 1947 and 1954 is shown in Table 11.

7.4 Revisions for Annual Survey Years

Annual Survey Year revisions are obtained as follows:

revised cost or energy value

1. Calculate correction factors (unrevised Cost or energy value

the census years.

) for

2. A correction factor for an Annual Survey Year is obtained by linear
interpolation.

3. (revised cost or energy value) (interpolated

Annual Survey Year
correct1qn factor) x (unrevised cost or energy va]ue)Annua] Survey Year

For the year 1955 correction factors of 1954 are utilized for all industries
except Industry 30. This is a reasonable assumption because the correction
factors vary negligibly with time. Tabulations of the problems to be revised
and the revisions are given in Tables 12 and 13.

7.5 Calculation of Purchased Electrical Energy for 1950

Problem: For the year 1950 cost data (rather than actual energy values)
are presented for electrical energy.
Solution:

1. Given: cost data and energy data for 1947 and 1954, Compute specific
electrical energy costs (1958 $/kwh) for 1947 and 1954.
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Table 11. Revisions for Industry 33 and A1l Manufacturing Industries for the Years 1947 and 1954 (15, 16, 18)

Total
S Coal _ . Gas . Fuel Fuel Corrected  Specific
Industry ear T o TS TaRT T Tame rob T T Eoms)ros Ty (Bb1 ) (0% Kk, (105 Feo) (10° Ry (106 FE0) (106 Wy 100 Feo) (100 Tay (103 ST (105 W) (100 kuh) (106 5) (1958 $x106) (1958 Sykun)
Unrevised Primary Metals 1947 14,483 111,186 1186 8816 61,797 470,770 64,372 109,883 168,387 51,813 1,016,313 160,781 1,318,764 211,662 24,021 5,471 1,130,382 1128.4 1497.7 0.001325
Unrevised Primary Metals 1954 - - - - - - - - - - - - - - - - 486,042 1438.3 1592.3 0.003276

Unrevised A1l Manufact. 1947 103,788 796,780 7081 52,633 66,171 504,091 166,947 284,979 1,238,311 381,028 1,347,763 213,216 1,418,879 227,730 96,457 23,053 2,483,510 2376.8 3154.8 0.00127

Unrevised A1l Manufact. 1954 - - - - - - - - - - - - - - - - 2,033,064 3203.9 3547.0 0.00174
Revised Primary Metals 1947 - - - - - - - - - - - - - - - - 409,742 572.9 760.4 0.001856
Revised Primary Metals 1954 - - - - - - - - - - - - - - - - 486,042 730.2 808.4 0.001663

Revised A1l Manufactyring 1947 - - - - - - - - - - - - - - -

1,762,870 1821.6 2417.5 0.001371

Revised A11 Manufacturing 1954 - - - - - - - - - - - - - - - 2,033,064 2495.9 2763.1 0.001359
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Table 12. Necessary Revisions for Annual Survey Years

Industry

A11 Manufacturing Industries

Food and Kindred Products

Textile Mill Products

Apparel and Related Products

Petroleum and Coal Products

Rubber and Plastic Products

Primary Metal Industries

Miscellaneous and Ordnance

The Fluid Milk Industry is incorrectly

Plastic Products incorrectly included.

Year Problems to be Revised

1950 Energy generated and consumed at the

1955 same establishment are incorrectly
included in the data.

1950
excluded.

1950 The Hats and Caps Industry and the

1955 Hard Surface Flood Covering Industry
were incorrectly included.

1950 The Hats and Caps Industry was incor-

1955 rectly excluded.

1950  The Beehive and Byproduct Coke Oven
Industries were incorrectly included.

1950 The Plastic Industry was incorrectly

1955  excluded.

1950 Energy generated and consumed at the

1955 same establishment are incorrectly
included in the data.

1950 Ordnance and Hard Surface Floor
Coverings were incorrectly excluded.

1955

Plastic Products incorrectly included.
Hard Surface Floor Coverings incor-
rectly excluded.




Table 13A. Annual Survey Year Revisions for Calculation of Census Year Correction Factors (15, 16, 1

3 ] )

Industry

A1l Manufacturing Industries

Food & Kindred Products

Textile Mill Products

Apparel and Related Products

Petroleum & Coal Products

Rubber & Plastic Products

Primary Metal Industries

Miscellaneous & Ordnance

Revised Unrevised
Revised Unrevised Revised  Unrevised Cost of Cost of Electrical
Fuel Fuel Fuel Cost Electrical Electrical Fuel Cost Electrical Electrical Energy
Cost Cost Correction Energy Energy Correction  Energy Energy Correction
Year (10° §) (106 3) Factor  (10° kwh) (106 kwh) Factor (108 §) (1067%) Factor
1947 2417.5% 3154.8a 0.7663 - - - - - -
1954 2763.1% 3547.0 0.7790 - - - - - -
1947 198.209 170.252 1.16 9,463 8,427 1.123 124.776 108.531 1.1497
1954 250.430 213.035 1.18 12,005 10,560 1.137 168.645 145.941 1.1555
1947  80.697 84.036 0.960 8,166 8,288 0.985 81.031 82.456 0.983
1954 77.600 80.718 0.961 10,959 11,105 0.987 112.8 114.758 0.983
1947  11.058 9.593 1.15 904 876 1.03 22.338 21.536 1.037
1954 13.400 12.534 1.07 940 915 1.03 24.051 23.538 1.021
1947 54,31 68.398 0.794 - - - 23.297 28.293 0.823
1954 102.90 128.66 0.800 - - - 47.7 56.05 0.851
1947 28.688 24.685 1.16 - - - 29.517 24 .685 1.20
1954 31.200 24.005 1.30 3,961 3,087 1.28 45.60 32.745 1.39
1958  39.331  29.83]1 1.32 4,819 3,484 1.38 - -
1947 - - 0.5077 - - - - -
1954 808.42 1592,32 0.5077 - - - - -
1947 17.018 16.570P 1.02 - - - 16.578 18.354 0.90
1954 28.600 24.214 1.18 2,502 3,255 0.77 36.0 33.549 1.07

%Denotes 1958 $.

bRepresents uncorrected value

0.955

(to account for small establishments).

0/



Table 13B. Annual Survey Revisions (9, 10)
Interpolated Interpolated

Interpolated Value of Value of Unrevised Revised

Value of Electrical Unrevised Revised Electrica? Cost of Cost of
Fuel Cost Unrevised Revised Energy Electrical Electrical Fnergy Cost Electrical Electricail

Correction Ffuel Cost Fue16Cost Correction Energy Energy Correction Energy Energy

Industry Year  Factor (106 $) (10° $) Factor (100 kwh)  (10° kwh) Factor (1007%) (106°%)
A1l Manufacturing Industries 1950 0.7772 2929.8 2277.0 ---e----- not calculated -------= -=-=ce-u--- not calculated -------
1955 0.78 3065.0 2379.1 —-me-me—- not calculated -------- ----womcun- not calculated -------

Food & Kindred Products 1950 1.17 194.519 227.6 --------- not calculated ---~-~-- 1.153 136.2 157.0

Textile Mill Products 1950 0.960 95.281 91.47  --e------ not calculated -------- 0.983 104.2 102.3
1955 0.961 87.27 86.40 0.99 12,104 11,620 ~-----=---- not calculated -------

Apparel and Related Products 1950 1.12 12.641 14,16 --—=-e---- not calculated -------- 1.029 26.7 27.5
1955 1.02 15.403 15.87 1.03 1,145 1,168 --=------m- not calculated -------

Petroleum & Coal Products 1950 0.797 108.285 86.30 @ ~-------- not calculated -------- 0.835 36.1 30.1

Rubber & Plastic Products 1950 1.22 23.138 28.23 c--me--- not calculated -------- 1.28 27.9 35.7
1955 1.31 27.781 36.39 1.31 3,600 4,716 —=-ommmee-- not calculated -------
Primary Metal Industries 1950 0.5077 1420.7 721.3 —mmmmmme- not calculated -------- -=--womeno- not calculated -------
1955 0.508 1113.8 565.8 --------- not calculated -------= ==-c-e---m- not calculated -------

Miscellaneous & Ordnance 1950 1.09 19.481 21.23 —mmemmee- not calculated -------- 0.97 23.6 22.9
1955 0.85 34,367 29.21 0.77 3,359 2,586 ----------- not calculated -------

LY
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2. Obtain specific electrical energy costs for 1950 (1958 $/kwh) by a
linear interpolation of the 1947 and 1954 values.
3. Correct 1950 cost data to 1958 §.
4. Obtain electrical energy for 1950 by the relationship:

corrected cost o{ e]ectricg]
. _ energy for 1950 (1958 x 10°)
?;gst?}gg]kSEirgy for interpolated value of specific elec.
energy cost for 1950 (1958 $/kwh)

Calculation of the electrical energy for the year 1950 is shown in Table 14
using values specified in Tables 15 and 16.

7.6 Energy Conversions, Efficiencies, and Cost Considerations

Overall thermal efficiency of the U.S. electric power system, implicit
GNP price deflator, and fuel conversion factors are given in Tables 17, 18,
and 19, respectively.



73

Table 14. Calculation of Electrical Energy for 1950 (9)

Interpolated
Corrected Value of

Cost of Cost of Specific

Electrical Electrical Electrical Electrical

Energy Energy Energy Cost Energy
Industry (1067%) (1958 § x 108) (1958 $/kwh) (105 kwh)
A11 Manufacturing Industries 1228.0 1532.0 0.0114 134,380
20. Food & Kindred Products 157.0 196.0 0.0167 11,728
21. Tobacco Manufactures 2.6 3.3 0.0175 187
22. Textile Mill Products 102.3 127.6 0.0124 10,290
23, Apparel & Related Prod. 27.5 34.3 0.0309 1,110
24. Lumber & Wood Products 31.9 39.8 0.0162 2,457
25. Furniture & Fixtures 17.1 21.3 0.0204 1,046
26. Paper & Allied Products 61.2 76.3 0.0102 7,485
27. Printing & Publishing 28.8 35.9 0.0247 1,455
28. Chemicals & Related Prod. 117.1 146.1 0.0084 17,474
29. Petroleum & Coal Prod. 30.1 37.6 0.0095 3,966
30. Rubber & Plastic Prod. 35.7 44 .5 0.0128 3,479
31. Leather & Leather Prod. 9.2 12.3 0.0229 538
32. Stone, Clay, & Glass Prod. 72.8 90.8 0.0119 7,632
33. Primary Metal Industries 252.0 314.4 0.0077 40,722
34. Fabricated Metal Products £9.2 86.3 0.0183 4,717
35. Machinery, Except Elec. 81.5 101.7 0.0169 6,016
36. Electrical Machinery 44.1 55.0 0.0142 3,874
37. Transportation Equipment 77.4 96.6 0.0134 7,206
38. Instruments & Rel. Prod. 8.3 10.4 0.0187 556
39 & 10. Miscellaneous and 22.9 28.6 0.0192 1,487

Ordnance
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Table 15. <Calculation of Electrical Energy for 1950 via Determination
of Specific Electrical Energy Costs for 1947

Corrected
Cost of Cost of Specific
Electrical Electrical Electrical Electrical
Energy Energy Energy Energy Cost
Industry (106 kwh) (1067%) (1958 § x 106) (1958 $/kwh)
A11 Manufacturing Industries 102,822 954.,7 1267.2 0.0123
20. Food & Kindred Products 9,463 124.8 165.6 0.0175
21. Tobacco Manufactures 155 2.2 2.9 0.0186
22. Textile Mill Products 8,166 81.0 107.6 0.0132
23. Apparel & Related Products 304 22.3 29.7 0.0328
24. Lumber & Wood Products 1,522 20.2 26.8 0.0176
25. Furniture & Fixtures 738 12.2 16.2 0.0219
26. Paper and Allied Products 6,175 50.6 67.2 0.0109
27. Printing and Publishing 1,251 23.8 31.6 0.0253
28. Chemicals & Related Products 11,963 85.5 113.5 0.009%
29. Petroleum & Coal Products 3,147 23.3 30.9 0.009¢8
30. Rubber & Plastic Products 3,040 29.5 39.2 0.0129
31. Leather & Leather Products 475 8.9 11.8 0.0248
32. Stone, Clay, & Glass Prod. 5,865 54.9 7.7 0.0122
33. Primary Metal Industries 31,428 188.8 250.6 0.0080
34. Fabricated Metal Products 3,739 54.0 71.7 0.0197
35. Machinery, Except Electrical 5,401 72.0 95.6 0.0177
36. Electrical Machinery 3,156 34.6 45.9 0.0146
37. Transportation Equipment 5,552 59.2 78.6 0.0142
38. Instruments & Related Prod. 456 6.8 9.0 0.0197
39 & 19. Miscellaneous & Ordnance 1,013 16.6 22.0 0.0217
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Table 16. Calculation of Electrical Energy for 1950 Via Determination
of Specific Electrical Energy Costs for 1954

Corrected
Cost of Cost of Specific
Electrical Electrical Electrical Electrical
Energy Fnergy Energy Energy
Indus try (106 kwh) (106 ) (1958 § x 10%) (1958 $/kwh)
A11 Manufacturing Industries 187,146 1728.0 1913.0 0.0102
20. Food & Kindred Products 12,005 168.6 186.6 0.0156
21. Tobacco Manufactures 241 3.5 3.9 0.0161
22. Textile Mill Products 10,959 112.8 124.9 0.0114
23. Apparel & Related Products 940 241 26.7 0.0284
24. Lumber & Wood Products 3,218 41.5 45.9 0.0143
25. Furniture & Fixtures 1,131 18.8 20.8 0.0184
?6. Paper & Allied Products 10,852 91.5 101.3 0.0093
27. Printing & Publishing 1,680 36.2 40.1 0.0239
28. Chemicals & Related Products 46,255 286.0 316.6 0.0069
29. Petroleum & Coal Products 5,863 47.7 52.8 0.0090
30. Rubber & Plastic Products 3,961 45.6 50.5 0.0127
37. Leather & Leather Products 645 11.9 13.2 0.0204
32. Stone, Clay, & Glass Prod. 9,157 95.1 105.3 0.0115
33. Primary Metal Industries 47,429 316.0 349.8 0.0074
34. Fabricated Metal Products 5,947 88.7 98.72 0.0165
35. Machinery, Except Electrical 7,581 107.9 119.5 0.0158
36. Electrical Machinery 5,134 63.3 70.1 0.0136
37. Transportation Equipment 11,118 123.5 136.7 n.0123
35, Instruments & Related Products 728 11.4 12.6 0.0173
39 & 19. Miscellaneous & Ordnance 2,502 36.0 39.9 0.0159
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Table 17. Overall Thermal Efficiency of the U.S.
Electric Power System (4, 8)

- 5 Qverall
Efficiencyd Efficiency Efficiency
3 of of T&D (Sales/
Heat Rate Generation (Sales/ Primary
(Btu/kwh) (3412/hr) Generation) Energy In)

1947 15,600 21.9% 0.851 18.6%
1950 14,030 24,3 0.853 20.7
1954 12,180 28.0 0.871 24.4
1955 11,699 29.2 0.879 25.7
1958 11,085 30.8 0.882 27.2
1960 10.760 31.7 0.905 28.7
1961 10,650 32.0 0.908 29.1
1962 10.558 32.3 0.908 29.3
1963 10,482 32.6 0.906 29.5
1964 10,462 32.6 0.904 29.5
1965 10,453 32.6 0.903 29.4
1966 10,415 32.8 0.908 29.8
1967 10,432 32.7 0.912 29.8
1968 10,398 32.8 0.904 29.7
1969 10,447 32.7 0.907 29.7
1970 10,494 32.5 0.909 29.5
1971 10,494 32.5 0.909 29.5

pata from U.S. Bureau of Mines Press Release, March 31, 1972, "U.S. Energy
Use at New High in 1971" (8).

bhata from EEI Statistics, 1970 (4), T&D - transmission and distribution.
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Table 18. Implicit GNP Price Deflator (20, 21, 22)

Year Current $/100 1958 §
1947 75.34

1950 80.16

1954 90.33

1955 90.87

1958 100

1960 103.29

1962 105.78

1965 110.86

1967 117.59

1970 135.29




78

Table 19. Conversion Factors (12, 15)

Fuel Conversion Factor
bituminous and lignite 7.677 x 10° kwh/1000 tons
anthracite 7.433 x 10° kwh/1000 tons
coke 7.618 x 10° kwh/1000 tons
fuel oil 1.707 x 10° kwh/1000 bb!
natural gas 0.3077 x 10° kwh/108 £t3
manufactured gas 0.1582 x 10° kwh/10® ft3
other fuels 0.239 x 10° kwh/]O3 $
mixed gas” 0.1605 x 10° kwh/10® £t3
*NOTE: mixed gas conversion factor calculation:
mixed gas = natural + manufactured gas
Assume: Linear interpolation of heat value based on $/106 ft3 values for
natural and manufactured gas. For the year 1947,
cost/10%¢t3 natura gas = T%%%é%%%T' $0.1701
cost/106ft3 manufactured gas = T%%j%%%gg- = $0.0615
$/10°¢t mixed gas = ZElle = 0.0632
Let,
M = conversion factor for mixed gas

Then by linear interpolation

84%%%%—5—§4%§$§(0.0632 - 0.0615) + 0.1582

6 \wh/100 £¢3

0.1605 x 10
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7.7 Value Added (VA) Method (3)

The following scheme was used for the value added method.

1. Determine total purchased energy for each census year.

2. Obtain value added by manufacturer.

3. Correct to 1958 §.

4, Determine VA/kwh (1958 $/kwh).

5. Interpolate to get values of VA/kwh for the annual survey years.
6. Obtain VA data for the annual survey years and correct to 1958 §.
7. Compute total energy for annual survey years from:

VA in 1958 $
interpolated VA/kwh

total energy =

Results are tabulated in Table 20.

Table 20. Value Added Method for Chemicals and Related Products

1) Calculation of Value Added per kwh for Census Years (15, 16, 19)

Total Purchased

Value Added Value Added Energy VA/kwh
Year (10° $) (1958 $ x 106) (100 kwh) (1958 $/kwh)
1947 5,317 7,057 306,097 0.02306
1954 9,611 10,640 517,453 0.02056
1958 12,308 12,308 680,892 0.01808
1962 16,009 15,134 768,146 0.01970

1967 23,770 20,214 945,804 0.02137



Table 20 (Continued)

2) Calculation of Total Energy for Annual Survey Years (9, 10, 19)

Interpolated Total Energy

Value of Value Total Energy from Method

VA/kwh Adged Value Added from VA Method Used in Study
Year (1958 $/kwh) (10° $) (1958 § x 106) (106 kwh) (106 kwh)
1950 0.02199 7,237 9,028 410,559 360,946
1955 0.01994 11,172 12,294 616,574 646,974
1960 0.01889 14,415 13,956 738,796 732,316
1965 0.02070 20,956 18,903 913,194 877,797
1970 0.02237 29,050 21,472 959,875 1,052,071
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