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from Lynda T. Carlson, Director of the Energy End Use Division (202-586-1112).
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Executive Summary

Numerous recent events—the crisis in heating oil markets, the Persian Gulf War, the 1990 amendments to the
Clean Air Act, the 20th anniversary of Earth Day, the development of the National Energy Strategy—have
refocused America’s attention on energy. Questions are being asked about the quantities and types of energy
consumed by various sectors, how that energy is consumed, and the potential for energy conservation. The
Manufacturing Energy Consumption Survey (MECS), conducted by the Energy Information Administration
(EIA), provides answers to many of these questions for the manufacturing sector.

About one-third of all energy consumed in the United States is used by manufacturers. According to the 1988
MECS, the most recent year for which data are available, the total primary consumption of energy by
manufacturers was about 20.5 quadrillion British thermal units (Btu). Primary consumption is defined in the
MECS as the total requirement for end-use energy at the establishment site, regardless of whether it is used
to produce heat and power or as a raw material. Several basic observations result from the data collected with
the 1988 MECS:

Heat and power production Of the total 1988 primary consumption of energy by manufacturers,
account for 70 percent of energy approximately 14.4 quadrillion Btu (70 percent) was used to
consumption produce heat and power. The remaining 6.1 quadrillion Btu of

primary energy was used as a raw material to produce thousands of
products such as chemicals, fertilizers, pharmaceutical preparations,
coke for use in the production of steel, asphalt and road oil to build
roads, and various solvents, lubricants, and waxes.

Byproduct fuels account for 23 Of the 14.4 quadrillion Btu of energy that was consumed by
percent of manufacturers’ fuel manufacturers to produce heat and power, 3.3 quadrillion Btu (23
consumption percent) were byproducts of nonenergy materials used by manufac-

turers. The remaining 11.1 quadrillion Btu was purchased from
vendors or provided by other offsite sources. The consumption of
byproduct energy sources is concentrated in four specific industries.
The Petroleum Refining industry consumed waste gas (also called
still gas or refinery gas) and petroleum coke. The Paper and
Paperboard Mills industries consumed pulping liquor and other
wood materials. Finally, the Lumber and Wood Products industry
consumed wood waste as a byproduct energy source.

Natural gas meets 29 percent Manufacturers’ primary consumption of natural gas was 5.7 trillion
of the energy demand by manu- cubic feet (tcf) in 1988. That consumption was the equivalent of 5.9
facturers quadrillion Btu, and met an estimated 29 percent of the primary

consumption needs of manufacturers. According 1o the Monthly
Energy Review, published by the EIA, total 1988 natural gas
consumption in the United States was 18.0 tcf;, manufacturers
accounted for about 32 percent of that consumption. Only 0.5 tcf
of natural gas was consumed as a raw material, and nearly all of
that was accounted for by the Chemicals and Allied Products
industry, which consumes large quantities of natural gas to produce
nitrogenous fertilizers.

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988  vij
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Manufacturers consumed approximately 97.6 million short tons of
coal during 1988, or only 11 percent of the total coal consumed in
the United States. Of the total consumption by manufacturers, 39.0
million short tons (40 percent) was consumed by the Blast Furnaces
and Steel Mills industry to produce coke for use in the production
of steel. The rest (58.6 million short tons or 60 percent) was con-
sumed by manufacturers to produce heat and power.

In 1988, manufacturers consumed 406.4 million barrels of petroleum
products consisting of residual and distillate fuel oil and liquefied
petroleum gases (LPG). Only 8 percent of the total crude oil
processed by refineries was used to produce these petroleum
products. Moreover, those petroleum products met less than 9
percent of the total primary consumption requirements of manufac-
turers. The major use of petroleum products by manufacturers was
as a raw material—250.4 million barrels were consumed for that pur-
pose—and LPG met 98 percent of that total requirement. LPG was
used heavily by the Chemicals and Allied Products industry to
produce a wide range of products.

Much of the fuel-burning equipment used by manufacturers is
capable of burning more than one energy source. Although natural
gas is not fully replaceable by fuel oils, there is some flexibility in
the choice of one over the other. Based on heat content, manu-
facturers’ ratio of the primary consumption of natural gas to
residual fuel oil was nearly 10 to 1. However, that ratio was not
uniform throughout the United States. In the Northeast Census
Region, it was about 2 to 1, while in the South Census Region, it
was 17 to 1. In the Midwest and West Census Regions, the ratios
were 14 to 1, and 9 to 1, respectively.

The geographic variation in the ratios of natural gas to residual fuel
oil is probably due, in part, to regional differences in the prices of
those energy sources. In all regions of the country except the South
Census Region, the price of residual fuel oil per million Btu was
less than the price of natural gas. In the Northeast Census Region,
which had the lowest ratio of natural gas to residual fuel oil,
manufacturers paid an average of $2.66 per million Btu for residual
fuel oil and $3.31 for natural gas. In the South Census Region,
which had the highest ratio, manufacturers paid $2.37 per million
Btu for residual fuel oil, but only $2.17 for natural gas.

In 1988, manufacturers purchased 701.0 billion kilowatthours (kWh)
of electricity directly from utilities. An additional 27.2 billion kWh
was transferred to the consuming manufacturers from other
establishments within the same company, or from company-owned
electricity generating facilitics. Manufacturers also generated 114.8
billion kWh of electricity onsite. From that total pool of electrici-
ty—843.0 billion kWh—manufacturers sold or transferred 23.7 billion
kWh to other establishments or utilities, resulting in a total net
demand of 819.3 billion kWh. Thus, manufacturers generated or
cogenerated over 14 percent of their electricity demand.

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988



South Census Region leads
Nation in the generation of
electricity

Upcoming reports and analyses

Net electricity demand in the South Census Region was 356.1
billion kWh. Of that total demand, 71.9 billion kWh (20 percent)
was generated or cogenerated onsite. Manufacturers in the South
Census Region accounted for 63 percent of the total onsite-
generated electricity in the Nation. That high level of electricity
generation activity is due, in part, to the heavy concentration of
industries in the South that normally consume large quantities of
electricity. These industries are Paper and Allied Products, Chemi-
cals and Allied Products, and Petroleum Refining.

The primary purpose of this report is to provide a compilation of
statistics that can be used for a wide variety of analyses on energy
consumption by manufacturers. The text of this data report
highlights some of the information that might be of interest to
analysts using the results of the Manufacturing Energy Consumption
Survey. Two additional data reports will be issued on fuel-switching
capabilities and changes in energy efficiency from 1985 to 1988. In
addition, EIA will release a comparative analysis of energy con-
sumption by manufacturers for 1985 and 1988. Finally, additional
topics that may be covered by EIA’s consumption analyses include:

m Relationship of the consumption of individual energy sources
to production in high tech, fast growth industries

® Development of derived state-level estimates of MECS energy
consumption data

m Development of derived annual estimates of MECS energy
consumption data

® Relationship of energy consumption and emissions in manu-
facturing

® Preparation for the 1991 MECS—an assessment of user needs.

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 ix



1. Introduction

This report, Manufacturing Energy Consumption Survey: Consumption of Energy 1988, has been prepared by
the Energy Use Division, Office of Energy Markets and End Use, Energy Information Administration (EIA).

The EIA is mandated by Congress to be the agency within the Department of Energy that collects, analyzes,
and disseminates impartial, comprehensive data about energy—-how much is produced, who uses it, and the
purposes for which it is used. To comply with that Congressional mandate, the EIA collects energy data from
a wide variety of sources covering a range of topics.!

The estimates in this report are based on data

collected on the 1988 Manufacturing Energy Con- A Guide to the Tables in this Report
sumption Survey (MECS), Forms 846 (A through

C). The EIA conducts this national sample survey Energy Consumption Tables 1-4,7-10, 13
of manufacturing energy consumption on a triennial Storage Capacity Tables 5, 11
basis. The MECS is the only comprehensive source Energy Operating Ratios ~ Tables 6, 12
of national-level data on energy-related information Electricity Demand Tables 14-15
for the manufacturing industries. The MECS was Electricity Suppliers Tables 16-17
first conducted in 1986 to collect data for 198S. Purchased Steam Tables 18-19
This report presents manufacturing energy consump- Electricity Sales Tables 20-21
tion and related data for 1988. It is the first of a Electricity Generation Tables 22-25
series that will include future reports on fuel-switch- Purchased Energy Tables 26-27
ing capabilities and changes in energy efficiency. Prices and Expenditures Tables 28-31
The EIA also conducts energy consumption surveys Relative Standard Errors  Tables 32-62
in the residential, residential transportation, and

commercial buildings sectors.

The MECS is conducted by the EIA under the authority of the Federal Energy Administration Act of 1974,
Public Law 93-275, as amended, and Section 205 of the Department of Energy Organization Act, Public Law
95-91, as amended by Section 3102 of the Omnibus Budget Reconciliation Act of 1986, Public Law 99-509.

The Industry Division of the Bureau of the Census serves as EIA’s data collecting and compiling agent for the
MECS. All data reported to the Bureau of the Census are confidential under the provisions of Section 9, Title
13, of the U.S. Code.

The EIA gratefully acknowledges the cooperation of the respondents in supplying the information used to
produce the estimates in this report.

The EIA conducts numerous energy-related surveys. In general, these surveys can be divided into two broad groups. One group of
surveys is directed to the suppliers and marketers of specific energy sources. These surveys measure the quantities of specific fuels
produced and/or supplied to the market. These types of surveys are called supply surveys. The resuits of these supply surveys are
combined and published in the Monthly Energy Review, and other EIA publications. The second group gathers information on the types
of energy used by the end users of energy along with the characteristics of those end users that can be associated with energy use. The
MECS belongs to the consumption survey group because it collects information directly from the end users—the manufacturing
establishments. There are important differences between the supply and consumption surveys that need to be taken into account in any
analysis that uses both data sources. For information on these differences, see Energy Information Administration, Energy Consumption
by End-Use Sector, A Comparison of Measures by Consumption and Supply Surveys, DOE/EIA-0533 (Washington, DC, April 6, 1990).
Appendix A of this report also includes a summary of the differences.

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 1



2. Surveying the Manufacturing Division

The Scope of the 1988 MECS

The manufacturing division® of the U.S. economy produces final products that consumers purchase, such as
automobiles and household furniture, as well as intermediate products such as automobile engines and
upholstery fabric that are used by other manufacturers to produce other final or intermediate products. The
division is composed of approximately 350,000 establishments, which serve as the data collection units for the
MECS.

A manufacturing establishment is generally at a

single physical location and is often called a plant, Expanded Coverage For 1988 MECS Results in

factory, or mill. Manufacturing establishments use
mechanical or chemical processes to transform input
materials or substances into new products. They
ordinarily use power-driven machines and equipment
for handling materials. A manufacturing establish-
ment may also assemble components or perform
blending operations.  Electric utilities, mining
operations, agriculture, forestry and fishery opera-
tions, and construction are not included in the
manufacturing division.

The Sample Design

The estimates in this report are based on data
collected from a carefully designed sample of ap-
proximately 12,000 manufacturing establishments.
The major component of the MECS sample is a
subset of the sample for the Annual Survey of
Manufactures (ASM) conducted by the Bureau of
the Census.’ The MECS sample was specifically
designed to produce high-quality estimates of energy
consumption and related information for industry
categories within the manufacturing division.

Higher Energy Consumption Estimates

The 1988 MECS was designed to produce esti-
mates of energy consumption and other energy-
related activities for the entire population of
manufacturing establishments. It is important to
note that the coverage of the 1988 MECS is
more comprehensive than the coverage of the
1985 MECS. The 1985 MECS excluded the
energy consumption of very small manufacturing
establishments. That change in coverage results
in 1988 energy consumption estimates that are
two to three percent higher over all industries than
they would have been if the procedures of the
1985 MECS had been similarly followed for the
1988 MECS. The coverage differential is larger
for industries dominated by small businesses
(such as printing and publishing) than for indus-
tries dominated by relatively few large corpora-
tions (such as primary aluminum smelting). See
Appendix A for additional details.

The industrial categories in the MECS sample conform to the 1987 Standard Industrial Classification (SIC)
system developed by the Office of Management and Budget. That classification system underlies ail
establishment-based Federal statistics classified by industry. The SIC system is used to promote the
comparability of establishment data describing various facets of the U.S. economy.

The SIC system covers the entire field of economic activities and defines industries in accordance with the
composition and structure of the economy. The SIC is a hierarchical classification system in which each level
contains increasingly homogeneous categories of industrial activities. The levels of classification in the SIC

The manufacturing division is one of four divisions comprising the Industrial Sector of the United States economy as defined by the
Energy Information Administration. The other three divisions in this sector are agriculture, forestry, and fishing; mining; and construction.

3Appendix A contains a detailed discussion of the procedures followed to select the MECS sample.

“Office of Management and Budget, Standard Industrial Classification Manual, 1987 (Washington, DC, 1987).

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 3



system are: division, major group, industry group, and industry. The manufacturing division contains 20 major
groups (SIC 20 through 39).

Manufacturing establishments are classified into industries based on the value of production of specific
products. If an establishment produces more than one type of product, it is classified according to the value
of production of its primary product. For example, an establishment that is primarily engaged in
manufacturing paper from wood pulp, and also manufactures paperboard, is classified in the Paper Mills
Industry (SIC 2621). It would not be classified in the Paperboard Mills Industry (SIC 2631).

The population of manufacturing establishments was stratified into 30 industry categories to select the MECS
sample. These categories are the 20 major manufacturing groups (two-digit SIC) and the 10 specific
manufacturing industries (four-digit SIC) that historically have consumed the largest amounts of energy.’ That
stratification scheme helps to ensure that the characteristics of an industry category are properly represented
by the sample. Stratification also helps to control the sampling error which is present in all sample surveys.®

Measuring Manufacturing Industries’ Energy Consumption

Identifying the types of energy sources’ used and measuring their consumption is relatively straightforward
for most sectors of the economy. For example, most households consume only commonly known energy
sources such as electricity, natural gas, home heating oil, wood for the fireplace, and gasoline. These energy
sources are usually purchased from vendors such as utilities, heating oil distributors, and gasoline service
stations. They are consumed primarily to provide heat, to cook food, run appliances and automobiles, and
SO on.

The energy-consuming characteristics of the manufacturing division are much more complex. While
manufacturers consume large quantities of the more commonly known energy sources, they also consume a
wide variety of unusual energy sources such as rice hulls. Moreover, some materials, which might be thought
of as an energy source, are, in fact, not counted as an energy source. The wood consumed to make furniture
is an example. In addition, manufacturers not only purchase energy, they also produce it, sell it, and transfer
it. Finally, manufacturers use energy to produce heat and power and as a raw material. These complexities
require special attention when attempting to measure energy consumption in the manufacturing division.

Manufacturers Use Numerous Unusual Energy Sources

Manufacturers consume large quantities of the commonly known energy sources such as electricity, natural
gas, fuel oil, liquefied petroleum gases, coal, and so on. In addition, however, manufacturers consume many
energy sources that are not commonly used by other sectors of the economy. The Pulp and Paper Industry,
for example, consumes wood chips, bark and wood waste materials produced during the preparation of wood
for pulping. The pulping process itself produces an energy source known as pulping liquor, or black liquor,
which is also consumed as a fuel. Other unusual energy sources include the off-gases resulting from the
production of coke from coal, as well as petroleum coke and still gas produced at petroleum refineries. In
addition, certain manufacturers consume biomass (such as rice hulls), packing crates, and other similar
materials as energy sources. Finally, some manufacturers produce their own electricity using hydropower, wind
power, solar power, and geothermal sources.

SAppendix D contains descriptions of the 30 strata included in the MECS.
ee Appendix B for more information on the quality of the estimates.
TAn energy source is defined as a substance such as natural gas, coal, or electricity that is capable of supplying heat or power.

4 Energy information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988



When Is An Energy Source Not An Energy Source?

Some materials, which may be thought of as energy sources, are not counted as energy sources in the
manufacturing division. The most obvious example is the crude oil and other refinery inputs consumed by
petroleum refineries. Petroleum refineries do not "use up” these inputs. Rather, they convert them to more
usable energy products as gasoline, diesel fuel, home heating oil, and so on. These products are then
consumed by other sectors of the economy and would be counted as an energy source for those sectors.
Including the inputs used by refineries and the refined petroleum products consumed by all sectors of the
economy would result in double counting when estimating total end-use energy consumption. Therefore, the
MECS excludes refinery inputs from its definition of energy consumption.

However, petroleum refineries also produce numerous final products that are not considered by consumers
to be energy sources and would not be counted as such. These products include asphalt, road oil, solvents,
lubricants, and waxes. The primary inputs to produce these nonenergy products are crude oil and natural gas
liquids. Because these refinery inputs are excluded from the MECS’ definition of energy consumption, total
end-use energy consumption for the U.S. economy would be undercounted by an amount equal to the quantity
of inputs required to produce these nonenergy products. One solution to this problem would be to include
the refinery inputs used to produce nonenergy products and exclude the inputs used to produce energy
products. In the interest of minimizing respondent burden, however, the MECS does not collect quantities
of inputs required to produce specific products. However, except for spillage and contamination, the heat
content (in Btu) of inputs to the refining process is equal to the heat content of the resulting products.
Therefore, the heat content of the nonenergy products can serve as a measure of the heat content of the
refinery inputs required to produce them.

EIA’s "Monthly Refinery Report™ provides information on the quantities (in barrels) of the nonenergy
products shipped by refineries. These physical quantities were converted to energy content (asphalt, for
example, has a heat content of 6.636 million Btu per 42 gallon barrel), and the resulting values were used as
a surrogate for the quantities of energy used to produce them.

The other excluded "energy source” in the MECS is the enormous quantity of wood consumed to produce
paper, build furniture, or manufacture lumber. Wood used as a raw material input is not considered to be
an energy source by those manufacturers, even though it could, in fact, be consumed to produce heat and
power. For the MECS, wood is considered to be an energy source only when it is consumed to produce heat
and power.

2
Manufacturers Consume Energy To Provide Heat and Power and)as a Raw Material Input

There are two basic uses of energy in the manufacturing division. The most widely understood use is to
produce heat and power, and to generate electricity. In addition, energy may be used as a raw material input
to the manufacturing process. Energy consumed as a raw material is frequently called a feedstock, although
that terminology most often refers to petroleum-based inputs and natural gas. There are numerous examples
of energy being consumed as a raw material. Coal is consumed to produce coke. Natural gas is processed to
extract methane, ethane, propane, and butane. These gases, in turn, are frequently used as a fuel (in the form
of liquefied petroleum gases, or LPG), or used to produce everything from fertilizers to various pharmaceutical
preparations.

Manufacturers Purchase Energy and Produce It Onsite

Regardless of how it is used, there are three ways that an energy source may arrive at an establishment. First,
an energy source could be produced offsite and purchased by or transferred to the consuming establishment.

5The "Monthly Refinery Report," Form EIA-810, is designed to provide information regarding the balance between the supply
(beginning stocks, receipts, and production) and disposition (input, shipments, fuel use and losses, and ending stocks) of refined products.
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Most of the commonly known energy sources arrive at the manufacturing site in this manner. Second, it could
be produced onsite from the use of other energy source materials. Coke oven gas, for example, is produced
as a byproduct when manufacturing coke from coal. Electricity is also generated onsite using natural gas, oil,
coal, and other energy source materials as input fuels. Third, energy could be produced onsite from nonenergy
materials, or from inputs, such as crude oil, defined as nonenergy materials. For example, the electrolysis of
brine (salt water, a nonenergy material) produces chlorine and caustic soda as the main products, and hydrogen
(an energy source) as a byproduct. The hydrogen is counted as an energy source produced from a nonenergy
material. Other examples arise from the use of crude oil as an input by petroleum refineries, and wood used
as an input by pulp and paper mills and other manufacturers of wood products. As mentioned previously,
these inputs are not treated as energy sources, and, therefore, by definition, are nonenergy materials. However,
petroleum refining produces still gas and petroleum coke (see "Glossary”) as byproducts of the refining process.
These byproducts are consumed onsite by petroleum refineries, largely for heat and power. Still gas and
petroleum coke are considered to be energy sources produced from a nonenergy material. Similarly, pulping
liquor, wood chips, bark, and wood waste are consumed as energy sources.

The MECS Uses Three Measures of Energy Consumption

To deal with the complexities of energy consumption by manufacturers, three measures of energy consumption
are defined for this report.

® The most restrictive measure of energy consumption is Offsite-Produced Energy for Heat, Power, and
Electricity Generation. This measure includes only these energy sources that were produced offsite and
consumed onsite. Energy sources consumed as a raw material input are excluded, as are all energy
sources produced and consumed onsite. Offsite-produced energy consumption is definitionally
compatible with the energy use measure in "Fuels and Electric Energy Consumed” supplement to the
ASM, which was published by the Bureau of the Census for the years 1974 through 1981.° These MECS
estimates of offsite-produced energy consumption appear in Tables 4 and 10 of this report.

®  Another measure of energy consumption is Total Inputs of Energy for Heat, Power, and Electricity
Generation. This measure includes the offsite-produced energy as well as onsite-produced byproduct
fuels resulting from the use of other energy sources originally consumed as a raw material input. It also
includes the byproduct fuels resulting from the use of nonenergy materials as raw material inputs, and
electricity produced from nonmaterial energy inputs. This measure of consumption excludes all energy
sources consumed as a raw material input to the manufacturing process. These estimates appear in
Tables 3 and 9 and are used to prepare the operating ratios in Tables 6 and 13.

® The most comprehensive measure of energy consumption is Primary Consumption of Energy for All
Purposes. This measure represents the total energy requirements (including energy used as a raw
material input) of manufacturing industries to produce nonenergy products. This measure could be
defined as the "first use of energy” at a manufacturing establishment because it excludes any byproduct
energy sources that were produced on site as a result of the use of another energy source. However, the
byproduct energy sources produced onsite from nonenergy materials (including wood and crude oil, which
are defined as nonenergy materials) are included. The estimates of total primary consumption appear
in Tables 1 and 7 of this report. The estimates of Primary Consumption of Energy for Nonfuel Purposes
(i.e., as a raw material input) appear separately in Tables 2 and 8. These tables also include the
surrogate measure of the refinery inputs to produce nonenergy products. That value is included in the
"Other" column for petroleum refineries in Tables 1, 2, 7, and 8. (See the footnotes to these tables and
Appendix A for more information.)

9See, for example, U.S. Department of Commerce, Bureau of the Census, 1982 Census of Manufactures, Fuels and Electric Energy
Consumed, Part 1, Industry Groups and Industries. MC82-S-4 (Part 1). (Washington, DC, June 1983.) The Bureau of the Census defines
purchased fuels as "...any substance that was purchased or transferred from outside of the defined boundaries of the establishment in which
it was consumed, for the production of heat, power, or generated electricity."
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Measures of Electricity, Steam, and Hot W;

Net Electricity and Electricity Demand

Accounting for electricity use by manufacturers is also a complex issue. Most manufacturing establishments
purchase electricity directly from utilities as do other consumers. In some situations, however, several
establishments of the same corporation may be physically located within the same local area. In such cases,
it is frequently economical for these establishments to pool their electricity purchases by having one
establishment serve as the "central purchaser." In this case, the electricity is transferred from the central
purchasing authority to the consuming establishment. Many manufacturers also generate some or nearly all
of their own electricity. Onsite generation of electricity can result from cogeneration (i.e., the production of
electrical energy and another form of useful energy through the sequential use of energy) and conventional
generation. In some cases, manufacturers generate electricity from solar power, wind power, hydropower, and
geothermal sources. Finally, some manufacturers sell electricity back to the utility or to other manufacturing
establishments. These components are used to develop two distinctly different measures of electricity use for
the MECS. These are electricity demand and net electricity consumption.

Electricity demand is the amount of electricity actually consumed onsite, regardless of where or how it was
produced. It is a useful measure of electricity consumption without regard to the consumption of other energy
sources. Electricity demand is estimated in this report as the sum of electricity purchases, transfers in, and
total onsite generation minus the quantities of electricity sold or transferred offsite. These estimates appear
in Tables 14 and 15.

Electricity demand, however, is an inappropriate measure for estimating total primary consumption or total
inputs of energy because these total estimates are defined as unduplicated estimates of energy consumption.
Onsite-generated electricity, a component of electricity demand, includes cogeneration, conventional
generation, as well as generation by renewable energy sources. Cogeneration and conventional generation use
input fuels such as natural gas or coal. These input energy sources are included in the estimates of Total
Primary Consumption for All Purposes and Total Inputs of Energy for Heat, Power, and Electricity
Generation. To also include the generated electricity would result in double counting. Accordingly, the
appropriate unduplicated measure of electricity use is "net electricity.”

Net electricity is estimated for each establishment as the sum of purchased electricity, transfers in, and
generation from noncombustible renewable resources minus the quantities of electricity sold and transferred
offsite. Thus, net electricity excludes the quantities of electricity generated or cogenerated onsite from
combustible fuels. The estimates of net electricity appear in the estimates of Total Primary Consumption for
All Purposes (Tables 1 and 7) and Total Inputs of Energy for Heat, Power, and Electricity Generation (Tables
3and 9). :

Finally, the estimates of Offsite-Produced Energy for Heat, Power, and Electricity Generation (Tables 4 and
10) include only electricity receipts (that is, purchased electricity and electricity transferred in). This measure
was used so that the MECS estimates of offsite-produced energy would be consistent with the Census Bureau’s
definition of "purchased fuels and electricity."

Net Steam and Hot Water

Accounting for steam and hot water use by manufacturers is similar to accounting for electricity. Many
manufacturers generate steam and hot water onsite. These energy sources can be produced in a conventional
boiler dedicated to that purpose, or can be produced as a result of electricity cogeneration. In addition, some
manufacturers purchase steam and/or hot water from a nearby manufacturer or transfer it from an
establishment within the same corporation. A limited number generate steam onsite from noncombustible
renewable energy sources (basically geothermal energy). Other manufacturing establishments sell or transfer
steam and/or hot water to other establishments.

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 7



Because steam and hot water are energy sources, they need to be accounted for in estimates of total energy
consumption. Like electricity, however, including the steam and hot water that is produced onsite using other
energy inputs would result in double counting. Therefore, for the purposes of this report, steam and hot water
are included on a "net” basis, as was electricity. Net steam is calculated as the sum of purchases, transfers in,
and generation from renewable energy sources minus the quantities sold and transferred out. Net hot water
is calculated in a similar manner. Neither of these estimates include the quantities of steam produced onsite.

The estimates of net steam and net hot water are not shown separately in the MECS. They are included in
the "Other" column of Tables 1, 3, 7, and 9. The estimates of Offsite-Produced Energy for Heat, Power, and
Electricity Generation (Tables 4 and 10) include the steam and hot water purchased by and transferred to a
manufacturing establishment in order to be consistent with the Census Bureau’s definition of "purchased fuels
and electricity."

8 Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988
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increases occurred in the Midwest and South Regions where the consumption of total offsite-produced energy
increased from 2.8 to 3.2 quadrillion Btu (15 percent) and 4.5 to 5.2 quadrillion Btu (16 percent), respectively.
I F7 b//

1

The Primary Consumption of Energy for All Purposes

Total Primary Consumption for All Purposes
Exceeds 20 Quadirillion Btu in 1988

During 1988, the Primary Consumption of Energy
for All Purposes by the manufacturing division was

/ 20.5 quadrillion Btu (Figure 2). The use of energy

sources as a feedstock or raw material input
accounted for 6.1 quadrillion Btu, or nearly 30
percent of total ‘consumption. That feedstock
consumption consisted of 3.3 quadrillion Btu of
feedstocks for the production of nonenergy prod-
ucts at petroleum refineries, and 2. adrillion
Btu of other feedstocks produced offsite or onsite
from nonenergy materials."

The remaining primary consumption (14.4 qua-
drillion Btu) was for the production of heat,
power, and generated electricity. That consump-
tion consisted of 11.1 quadrillion Btu of offsite-

Figure 2. Components of Primary Consumption

of Energy, 1988 2453
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Source: Tables 1, 2, and 4 of this report.

produced energy and 3.3 quadrillion Btu of energy byproducts that resulted from the use of nonenergy
materials. These energy byproducts consisted of such energy sources as wood chips, bark, wood waste
materials, and pulping liquor produced from wood used as a raw material input, and still gas and petroleum
coke, produced as a byproduct of the processing of crude oil at petroleum refineries. As pointed out in the
previous chapter, neither wood consumed as a nonenergy raw material, nor crude oil used to produce energy
products are considered as energy sources in the MECS.

*Other" Primary Consumption Includes the Raw
Material Inputs to Produce Nonenergy Products

The primary consumption of "other" energy sources
was 7.7 quadrillion Btu, or 37 percent of total
primary consumption of energy for all purposes
(Figure 3). This category includes net steam and
all miscellaneous energy sources that respondents
indicated were used to produce heat, power, and
generated electricity, or used as a feedstock or raw
material input.

Two industry groups dominate the consumption of
"other" energy sources. Petroleum and Coal

Products (SIC 29) accounted for 5.4 quadrillion /

Btu (Table 1, Part 2), and Paper and Allied Prod-
ucts (SIC 26), for 1.2 quadrillion Btu./ However,
the estimate for SIC 29 includes the feedstocks
that were consumed at petroleum refineries to
produce nonenergy products. Those feedstocks

Figure 3. Primary Consumption of Energy
Sources, 1988
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Notals may not equal sum of components due to independent rounding.
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(principally crude oil and natural gas liquids) accounted for 3.3 quadrillion Btu. (See "Accounting for
Nonenergy Products at Petroleum Refineries" in the previous chapter for an explanation.) Most of the
remaining energy sources in the "other" category were consumed as a fuel. These consisted primarily of the
wood chips, wood bark, wood waste materials, and pulping liquor consumed by SIC 26, and the various
byproduct fuels (still gas, petroleum coke, and so on) consumed by SIC 29.

Natural Gas Accounts for 29 Percent of Total Primary Consumption of Energy

input. The total primary consumption of patural gas was 5.7 trillionscubic feet. This

consumption is equivalent to 5.9 quadrillion“Btu (Table 1, Part 1), or 29 percent/0f the total

primary consumption of energy by the manufacturing division. Natural gas was consumed mainly
as a fuel, with nonfuel consumption accounting for less than 10 percent of total primary natural gas
consumption.

w Natural gas was the single energy source used most extensively in 1988 as a llfu/el or raw material
W

Chemical and Allied Products (SIC 28)yconsumed the lygcst quantity of natural gas. This major group alone
accounted for 2.0 quadrillion"Btu, or about 35 percent’of total natural gas consumption by the manufacturing
division. The next largest major group was Petroleum and Coal Products (SIC 29), which accounted for 0.7
quadrillion"gtu, or 12 percent/of total primary consumption. :

Three Industry Groups Account for 46 Percent of Net Electricity

equivalent of 2.4 quadrillionBtu® and represents 12 percent¥df the total primary consumption

of energy. Net electricity consumption excludes the quantities of electricity cogenerated or

conventionally generated onsite (see "Net Electricity and Electricity Demand" in previous chapter)
and, therefore, is not equivalent to the demand for electricity.

;E In 1988, net electricity consumption accounted for 702.9 billio?lowatthours (kWh). This is the
f

The Primary Metals Industries (SIC 33){ccounted or 149.2 billion’(Wh of net electricity. Chemicals and
Allied Products (SIC 28yconsumed 121.9 billion”kWh, and Paper and Allied Products, 55‘;5(billion”fWh.
Altogether, these three industry groups accounted for 326.6 billion kWh, or 46 percent“Of the primary
consumption of net electricity.

Steel Manufacturers Consume 39 Million Tons of Coal to Produce Coke

The total primary consumption of coal by manufacturers was 97.6 million‘{hort tons-in 1985.

That consumption is the equivalent of 2.4 quadrillion’Btu, and represents 12 percent“of the total

primary consumption of energy. The Steel Works, Blast Furnaces, and Rolling Mills industry

(SIC 3312) accounted for 40.5 million’short tons of that coal consumption, of which 39.0 million
short tons was used as a raw material input for the production of coke. Other major coal-consuming industry
gro;ps were Paper and Allied Products (SIC 26); 14.0 milliorrshort tons; Chemicals a}d Allied Products (SIC
28), 13.6 million’short tons; and Stone, Clay, Glass, and Concrete Products (SIC 32);"13.0 million short tons.
Altogether, these three industry groups along with the Steel Works, Blast Furnaces, and Rolling Mills industry
(SIC 3312) consumed 81.2 million short tons of coal, or 83 perceyf total coal consumption.

2The conversion factor for electricity is 3,412 Btu per kilowatthour. This conversion factor represents the heat content of end-use
electricity and excludes line losses.
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Liquefied Petroleum Gases Consumed Primarily as a Petrochemical Feedstock

The primary consumption of liquefied petroleum .gases” (LPG) by manufacturers was 11.5

billion“gallons, or the equivalent of 1.0 quadrillion‘Btu. This consumption represents 5 percent ¥

of the total primary consumption of energy. Most LPG consumption is as a feedstock in

Chemicals and Allied Products (SIC 28) 10 produce plastics materials and resins, industrial
organic chemicals, and other products. Fhe total consumption of LPG as a feedstock by SIC 28 was 10.3
billionAgglllons (Table % or 89 percentof the total primary LPG consumption.

Fuel Oil Accounts for Less Than 4 Percent of Total Primary Consumption by Manufacturers

distillate fuel oil. The consumption of these two energy sources is the equivalent of 0.8

quadrillion“Btu, and represents only 4 percent .of the total primary consumption of energy.

Measured by heat content (Btu), the primary consumption of fuel oil was less than 14 percent.”
of the primary consumption of natural gas. Only a small proportion of fuel oil (about 4 percent) was
consumed as a feedstock.

: )
é In 1988, manufacturers consumed 93.7 million 'barrels of residual, and 37.9 milliort barrels of

Total Inputs of Energy for Heat, Power, and Electricity Generation

Manufacturers’ Total Inputs of Energy for Heat,  Figure 4. Components of Total Inputs of
Power, and Generated Electricity Were 15.5 Energy, 1988
Quadrillion Btu in 1988

W7I Inputs of Energy: 15.5 Quadrillion Biu/
315 439 /
The Total Inputs of Energy for Heat, Power, and XX ths

Electricity Generation for the manufacturing

Offsite—Produced Energy, < T3

division in 1988 were 15.5 quadrillion/Btu (Figure 11.1 Quadrillion By, Al
4). This measure of cons:xlmption r%pr&se(nts the o e / + 7, ;
total requirements for energy specifically for its TH.Y: 1053 // . T T
energy content by the manufacturing division, " A 'Syprc’duca Fuels From
regardless of how that energy was acquired. // | N e
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The largest component of total inputs of energy is
offsite-produced energy, that is, energy sources that o /

s = =T 2 pweeByproduct Fuels From
were purchased or transferred to the establishment -l % Nonenergy Materials
site. Offsite-produced energy was 11.1 quadrillion / 3,250 ill 14 3-?2?%11:':20 M')qu -/
Btu, or 71 peroem,Of the total inputs Of_enery t Source: Tables 1 through 4 of this report.
The rest of total inputs of energy consisted of
byproduct fuels that were produced onsite. Of those byproduct fuels, 3.3 quadrillion Btu originated from non-
energy materials. The remaining 1.1 quadrillion Btu of byproduct fuels were produced from other energy
sources consumed as a raw material input.

Byproduct Energy Sources Account for 28 Percent of Total Input Energy

Numerous combustible byproducts serve as input energy sources in the manufacturing division. However, five
byproduct energy sources dominate: blast furnace and coke oven gas, petroleum coke, pulping/black liquor,
waste gases, and wood chips, bark, and wood waste materials. Altogether, these byproduct energy sources
accounted for 4.4 quadrillioy'Btu (Table 13), or 28 percent of Total Inputs of Energy for Heat, Power, and
Electricity Generation. : A

13Liquefied petroleum gases consist of ethane, ethylene, propane, propylene, normal butane, butylene, ethane-propane mixtures,
propane-butane mixtures, and isobutane.
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Petroleum Refineries Meet 67 Percent of Total = Figure 5. Consumption of Byproduct Energy
Input Energy Requirements with Byproduct Fuels Sources by Manufacturers, 1988
Quadrillion Btu
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ane, ethane, ethylene, propane’ propylene, butanes, Products Refining And Steel Mills Manufacturing
butylene, and so on. Petroleum coke is a solid Source: Tables 3 and 13 of this report.

residue, which is the final product of thermal :
decomposition in the condensation process for cracking crude oil. Refineries consumed 1.5 quadrillion -Btu
of still gas, and 0:6 quadrillion/Btu of petroleum coke.

c

F X4

Paper Mills Consume 1.2 Quadrillion Btu of Wood Byproducts as Input Energy

Paper and Allied Products (SIC 26) is also a heavy user of byproduct fuels. This major group consumed 2.3 -~ i3 j
quadrilliog/Btu of total input energy in 1988. Of that amount, 1.2 quadrillion Btu, or 51 percent, resulted Cr543]
from the use of byproduct fuels. The byproduct fuels consumed by paper manufacturers result from the use

of wood as raw material input to produce the pulp. Wood, it will be recalled, is not included as an energy

source unless it is consumed onsite as a fuel. Black liquor, produced during the pulping process itself,

accounted for over 0.8 quadrilliothu of byproduct energy. The remaining byproduct energy (0.3 quadrillion /

Btu) consisted of wood chips, bark, and wood waste.

Steel Mills Consume Coke Oven and Blast Furnace Gases as a Fuel

g ) o)
Finally, Blast Furnaces and Steel Mill (SIC 3312) consumed 1.9 quadrilliowBtu of total input energy in 1988. [/ i 3 .
Producing steel in a blast furnace requires large quantities of coke. Many steel mills produce that coke onsite
using bituminous coal as a raw material input. The process consists of heating the coal in the absence of air.
This process produces coke oven gas, which is used as a byproduct fuel. In addition, the blast furnaces . -
produce a waste gas that serves as a byproduct fuel. In 1988, blast furnace and coke oven gas provided 0.4 { 7£ / IJL/
quadrilliiy/Btu (23 percent),of the total input energy in SIC 3312.

d

Electricity Use by Manufacturers

As pointed out previously, the measure of the contribution of electricity to total primary consumption and
total input energy is "net electricity." This measure does not represent electricity demand because it excludes
the quantities of electricity generated onsite using other energy sources as input fuels. Therefore, the measure
of net electricity may be combined with other energy sources to derive total estimates of energy consump-
tion." Electricity demand, on the other hand, cannot be used in the total estimates of energy consumption

An alternative approach is to deduct the quantities of input fuels used to generate electricity from the estimates of the consumption
of those fuels. For example, the natural gas consumed as a electricity-generating fuel would be deducted from the total estimate of natural
gas consumption. The electricity estimate could then reflect electricity demand without fear of duplication. In the interest of minimizing
respondent burden, however, estimates of the specific fuels consumed to generate electricity were not collected in the MECS.

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 13
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because it would result in double counting. However, total demand is a more complete measure of
manufacturing electricity requirements than net electricity because it represents final use rather than first use.

Electricity Demand by Manufacturers Exceeds 819 Billion Kilowatthours in 1988

During 1988, the electricity demand of the manufacturing division was 819.3 billio

'Wh), transfers in (27.2 billion kWh), and onsite generation (114.8

‘Wh). The sum of these three components (843.0 billi(;in/( ) represents the total quantity of
0 /k

of that demand are purchases (701.0 billio
billio

electricity available onsite during 1988. Of that quantity, 23.7 bi

leaving a net electricity demand of 819.3'/bﬂlion kWh (Table 14).

South Census Region Has Highest Net Electricity
Demand—Four Industries Dominate

The South Census Region (see map in Appendix
E) had the highest net electricity d¢ggand, account-
ing for 356.1 billion kWh, or 44 Percent of total
electricity demand (Figure 6). Four major groups
accounted for 228.1 billion , Or 64 percent of
that demand. Chemicals and Allied Products (SIC
28) required 104.4 billion kWh; Primary Metal
Industries (SIC 33), 48.1 billion XWh; Paper and
Allied Products (SIC 26), 48.1 billion kWh; and
Textile Mill Products (SIC 22), 27.6 billigykWh.

The Midwest Census Region was second in net
electricity demand, with 224.4 billio , or 27
percent of total net electricity demand. Thr

Figure 6. Net Electricity Demand by Manu-
facturers for Census Regions, 1988

Wh. The components

n kWh was sold or transferred offsite,

| Total Net Eleciricity Demand: 819.3 Billion Kilowatthours

R South Census Region
356.1 Billion Kilowatthours

(43.5 arcery

Midwest Census Region
224.4 Billion Kilowatthours
(27.4 Percent)

7 108.6 Billion
(13.3"Percent)

West Census Region
130.3 Billion Kilowalthours
(15.9%Percent)

ortheast Census Region
lowatthours

Source: Table 14 of this report.

major groups accounted for 106.7 billion kWh om percent of the total net electricity demand for the region.
These industry groups were Primary M¢tals Industries (SIC 33), which required 55.4 billion kWh; Chemicals
and Allied Products (SIC 28), 30.5 billioq/ kWh; and Food and Kindred Products (SIC 20), 20.7 billio‘n/kWh.

The West Census Region was third in net electricity demand, requiring 130.3 billion. KWh, or 16 percent of
total net electricity demand. Four major groups accounted for 74.9 billion kWh, or 57 percent of the total
net electricity demand for the region. Primary Metals (SIC 33) had the highest net electricity demand, with
35.4 billion, kWh. Of that quantity, the Primary Aluminum Industry (SIC 3334) accounted for 25.6 billion
kWh. Pafer and Allied Products (SIC 26) accounted for 17.3 billion kWh; Chemicals and Allied Products
(SIC 28), 12.2 billiO}kWh; and Petroleum and Coal Products (SIC 29), 10.1 billiO} kWh.

Finally, the Northeast Census Region had the lowest net electricity demand—108.6 billion kWh, or 13 percent
of total demand. Three major groups accounted for 47.3 billion kWh, or 47 percent of ifet electricity demand
in the this region. Primary Metals Industries (SIC 33) required 19.5 billion kWh; Paper and Allied Products
(SIC 26), 14.3 billioyWh; and Chemicals and Allied Products (SIC 28),713.6 billio}n/kWh.

14 Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988




Onsite Electricity Generation Heavily Concen-  Figure 7. Onsite-Generated Electricity by
trated in the South Census Region - Manufacturers for Census Regions, 1988

’( To(,g;l' Generated Electricity: 114.8 Billi[c:)/f(ilowaﬂhours
TL[ Manufacturers in the South Census Region not¢f ”'23

only have the highest net electricity demand South Census Region

P 71.9 Billiop Kilowatthours
percent of total net electricity demand), they also (62.& Percent)

ty onsite. Of the total quantity of electricity
generated onsite (114.8 billioxy(Wh), 71.9 billion_~
kWh or 62 percent was produced by manufacturers

located in the South Census Region (Figure 7). . ; ]
Two major groups account f&fﬁ%’billion kWh of o ,N 0 el b
onsite-generated electricity: Chemicals and Allied & / (10.7 Percent)
Products (SIC 28),&nd Paper and Allied Products Bt Cohais Region

(SIC 26)/ Midwest Census Region e ?;Igfm Pellr?;:::;hours

16.1 Billion Kilowatthours
(14.0%Percent)

1 723] dominate the Nation in the generation of electrici-

Cogeneration—Primary Source of Onsite-Generat- Source: Table 14 of this report.
ed Electricity

For the purposes of the MECS, electricity cogeneration is defined as the production of electrical energy and

another form of useful energy, such as heat or steam, through the sequential use of energy. Cogeneration

activities dominate the onsite generation of electricity in the manufacturing division. Of the total quantity of
onsite-generated electricity (114.8 billion kWh), cogeneration producgd 101.9 billiory(Wh (Table 22), or 88 j7 /
percent. Conventional generation accounted for 10.3 billic;erh (®pbreent), and generation from renewable

energy sources, such as hydropower and solar collectors, dccounted for 2.6 billit?y(Wh (2 percent).

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 15
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Revisions to 1988 MECS Estimates

* An error was discovered after the 1988 MECS data were published. The nonenergy source shipments at petroleum
refineries (see "Feedstocks and Offsite-Produced Fuel at Petroleum Refineries” in this appendix) was miscalculated
, and, as a result, overestimated. The following corrections should be made to the relevant 1988 MECS tables:

Table B3.  Revisions to 1988 MECS Tables
- (Estimates in Trillion Btu)

1988 MECS Publication Table 1(partstand2) "~

As Published Revised

sic . . .

Code Industry Groups and industry Total Total Other

, . Northeast

2911  Petroleum Refining ............ 583 w 548 w

29 Petroleum and Coal Products ceye - 598 523 560 : 485
Total .........iinrinnnnnn, . 2301 675 2263 - 637

» _ - , Midwest

29114 Petroleum Refining ............ 948 w 894 w

29 Pstroleum and Coal Products . . ' 976 827 923 73
Totad ..ot 4778 1011 4724 958

' South .

2911 . PetroleumPReflning _............ ‘ 3657 3069 3381 2783

20 - Petroleum and Coal Products 3703 3090 3427 2813
Total .........oiiiiiinnnn 10839 4622 10563 4345

Wast
2911 Petroleum Refining ............ ' 121 - w 1073 w
29 Petroleum and Coal Products .... 1134 953 1086 905
BN (- PPN 2616 1373 2568 1325
' - ‘ United States
. 2911 Petroleum Refining ............ . 6310 5364 5893 4947

- 28 - Petroleum and Coal Products . ... T sANn 5383 5995 4976

TOtM . o.oiiniieiiia : ' 20534 7682 20118 7265
- ‘ 3
' [
22 Energy ’ MnleanngComumpﬂonm Consumption of Energy 1981 . - i
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1988 MECS Publication Table 2 (Parts 10r2)  Abwrrc

A As Published ' Revised
SIC ’ ‘ o
Code industry Groups and Industry Total Other Total Other
‘ . Northeast
2911 Petroleum Refining ............ 367 367 329 329
29 Petroleum and Coal Products 368 Q 330 Q
Total ........... eeeeneeeans 699 w 66t w
Midwest
2911 Petroleum Refining ............ ) 482 482 ° 429 429
"2 Petroleum and Coal Products . 488 .. Q , 432 Q
Toted ... .oiriiiiiieannann, 1163 w 1108 w
% South
2911 Petroleum Refining ............ ) 2005 2005 1729 1728
29 Petroleum and Coal Products ' Q . Q Q Q
Totad ........ . 3779 w 3503 w
West
2911 Petroleum Refining ............ 403 403 355 ass
29 °  Petoleum and Coal Products . ... 410 W 361 w
Total ..oiiiiiiireieiiaeaan 491 w 443 T w
‘ . United States
2911 Petroleum Refining ............ 3258 3258 2841 2841
29 Petroleum and Coal Products .... 3290 - 3285 2874 2868
. Total ......... e e, ' 8132 as531 5716 3114
. 1988 MECS Publication Table 7 , ]
(Primary Consumption by Economic Characteristic) o
As Published Revised
* Characteristic ' _ Total " Other Total Other
- NOtASCOMBINGG .....uouveeeenvnnnann 2258 3258 - 2841 2841

Tota) ......o.cviiianinaann e 20534 7682 20118 i 7265

* 1988 MECS Publication Table 8
(Primary COnsumpﬂon for Nonfuel Use by Economlc Characteristic)

- As Published . Revised
Characteristic ' Total Other Totad - Other
Not Ascertained ............ e 3258 2258 2841 " 2841
TOBY o eoee e C 132  asay s718 . 3114
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Table 1. Total Primary Consumption of Energy for All Purposes by Census Region,
Industry Group, and Selected Industries, 1988: Part 1
(Estimates in Btu or Physical Units)
Net Natural Coke and
SiIC Industry Groups Total Electricity"| Residual Distillate Gas LPG Coal Breeze | Other
Code* and Industry (trillion Btu) |  (million Fuel Oit Fuel Ol (billion | (million {1000 (1000 | (trillion
kWh) (1000 bbis) | (1000 bbis)| cuft)y | gallons) | short tons) | short tons) | Btu)
Total United States
20 Food and Kindred Products ............... 004 50,206 7,996 5,604 476 110 6,801 144 85
21 Tobacco Products .. .............¢c00nun 25 864 217 81 2 3 767 0 1
22 TextileMili Products . ................... 275 29,738 3,024 1,144 91 31 1,760 ¢ 12
2 Apparel and Other Textile Products ......... 54 6,859 311 307 21 9 130 0 1
24 Lumber and Wood Products . ............. 407 16,431 458 3,808 34 40 106 0 285
25 Furniture and Fixtures . .................. 63 5,851 185 501 2 14 132 o 12
26 Paper and Allied Products . ............... ' 2,388 85,517 28,274 2,175 418 53 14,036 0 1,238
2621 PasperMills ................... ... ... 1,081 28,736 15,571 936 174 2 8,548 0 507
2631 PsperboardMills . . .................... 896 10,684 8,515 487 155 5 5,008 0 530
27 Printingand Publishing .................. 116 17,0582 17 384 47 18 0 [} 4
28 Chemicals and Allied Products .. ........... 4360 121,854 19,125 2,992 1,991 10,295 13,642 404 545
2819  Industrial Inorganic Chemicals, nec . ... .... 288 27,391 1,026 354 131 3 1,461 368 8
2821  Plastics Materials and Resins . ........... 567 12,842 1,562 182 202 2,583 1,366 0 49
2869  Industrial Organic Chemicals,nec . ........ 1,823 15,428 3,442 737 668 6,700 4,084 Q 384
2873  Nitrogenous Fertilizers .. ............... . 444 2,930 0 24 415 w 0 0 w
28 Petroleum and Coal Products ............. S et 31,124 15,705 4,648 703 842 335 0 5083
2911 Petroleum Refining® . .................. gei, -GBH  20,692 15,034 1,138 668 800 287 0 5384
30 Rubber and Misc. Plastics Products ......... 253 31,209 2,361 788 107 31 388 [+] 4
31 Leather and Leather Products ............. 16 1,301 548 169 5 1 81 0 ¢
32 Stone, Clay and Glass Products ........... 966 33,763 2,200 6,006 456 47 13,000 414 27
3241  Coement, Hydraulic .................... 3t 9,802 Q 924 2 ¢ 9,876 127 15
33 Primary Metal industries ................. 2,875 149,202 7,023 2,640 730 66 42,120 15,589 45
3312  Blast Furnaces and Steel Mills . . .. ........ 2,087 40,570 6,542 1,100 431 12 40,544 13,625 18
3334 Primary Aluminum .. .................. 258 85,818 2 74 19 2 w w 9
34 Fabricated Metal Products ................ 346 30,952 737 1,224 188 50 418 46 10
35 Industrial Machinery and Equipment . ........ 280 33,480 556 1,485 126 32 807 Q 3
36 Electronic and Other Electric Equipment .. .. .. 224 31,852 725 919 82 33 366 96 6
37 Transportation Equipment . ............... 350 37,283 2,970 2,003 135 25 1,647 216 9
38 Instruments and Related Products .......... 113 14,344 917 368 31 Q 975 0 2
39 Misc. Manufacturing industries . ............ . 41 4,183 195 275 18 7 82 0 1
Total ...t i i ‘%"SM 702,876 93,744 37,865 5,805 11,512 97,582 16,929 --%682
; [Z4
Northeast Census Region
20 Food and Kindred Products ............... 80 6,117 w 1,410 41 w w 0 3
21 Tobacco Products . ..............co0uuns NA NA NA NA NA NA NA NA NA
22 Textile Mill Producte . ................... 28 1,658 1,087 246 9 ] 26 0 2
23 Apparel and Other Textile Products ......... 15 1,330 250 282 7 Q 0 0 *
24 Lumber and Wood Products .............. 26 1,031 Q Q 5 4 0 0 12
25 Furniture and Fixtures . .................. 8 533 rp) 109 3 Q 0 0 Q
26 Paper and Allled Products . ............... 282 8,804 13,418 w 38 21 W 0 80
2621 PaperMills . ....................c.... 21 w 11,307 w 19 16 w 0 80
2631 PaperboardMills . . . ................... 20 513 783 217 7 1 157 [} *
27 Printing and Publishing .................. 21 3,042 39 297 6 Q 0 0 2
28 Chemicals and Allled Products .. ........... 179 12,564 w w 48 104 185 0 24
2819  Industrial Inorganic Chemicals, nec .. ... ... 8 411 438 99 3 * * 0 ¢
2821  Plastics Materials and Resins . ........... 28 1,250 1,224 8 5 w w 0 2
2869  Industrial Ovrganic Chemicals, nec . ........ 45 2,364 1,968 174 8 15 0 0 14
2873  Nirogenous Fertilizers . ................ ¢ 17 0 ¢ ¢ 0 0 0 ¢
20 Petroleum and Coal Products ............. -598 2,708 w 1,119 25 28 w 0 523
2911 Petroleum Refiningd . .................. -588- 2,115 w 83 22 28 194 0 w
30 Rubber and Misc. Plastics Products .. ....... 39 5,007 w 464 11 w w 0 1
31 Leather and Leather Products ............. w w 403 116 w ¢ Q 0 Q
32 Stone, Clay and Glass Products ........... 154 5,737 990 1,115 85 7 1,320 55 2
3241 Cement, Hydraulic .................... 37 1,312 Q 113 ¢ * 1,209 52 1
33 Primary Metal Industries ................. 554 18,061 1,475 753 109 25 11,950 1,540 8
3312 Blast Fumaces and Steel Mills . . . . . ... .... 456 7.975 1,059 213 70 4 11,609 1,342 5
3334 PrimaryAluminum .. .................. w w 2 7 w ¢ 1 0 w
34 Fabricated Meta! Products ................ " 5,123 3088 786 41 12 35 10 Q
35 Industrial Machinery and Equipment . ........ 48 8,721 814 809 18 4 58 [} ¢
38 Electronic and Other Electric Equipment . .. ... 57 8,108 515 667 19 1 24 33 1
37 Transportation Equipment ................ 55 4,802 1,702 713 16 4 249 0 Q
38 Instruments and Related Products .......... 52 4,226 842 307 8 1 975 0 1
39 Misc. Manufacturing Industries . ............ W w 159 202 w 2 65 [} *
Total ......... ... 2,901 97,502 35,685 12,002 493 2682 16,774 1,639 875
See footnotes at end of table.
Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 19
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Table 1. Total Primary Consumption of Energy for All Purposes by Census Region,
Industry Group, and Selected Industries, 1988: Part 1 (Continued)
(Estimates in Btu or Physical Units)

Net Natural Coke and

sic Industry Groups Total Electricity®| Residual | Distillate Gas LPG Coal Breeze | Other®
Code* and Industry (trillion Btu) | (million Fuel Oil Fuel Oil | (billion | (million (1000 (1000 | (trillion

kWh) | (1000 bbis) | (1000 bbis)| cu fi) | gallons) | short tons) | short tons) | Btu)

Midwest Census Region
20 Food and Kindred Products ............... 412 19,223 1,608 914 203 Q 4,667 78 1
21 TobaccoProducts ...................... NA NA NA NA NA NA NA NA NA
22 Textile Mill Products .................... NA NA NA NA NA NA NA NA NA
23 Apparel and Other Textile Products ......... 9 925 Q 40 5 Q Q o] ¢
24 Lumber and Wood Products .............. 35 2,000 Q w 7 w Q 0 15
25 Furniture and Fixtures ................... 20 1,677 14 104 11 3 45 0 1
26 Paper and Allied Products . ............... 327 13,063 w w 81 ] 4,660 0 83
2621 PaperMills . ............... i, 185 6,369 w w 37 2 2,947 0 52
2631 PaperboardMills . . .................... 78 2,201 251 24 16 1 1,339 0 20
27 Printing and Publishing .................. 50 8,312 Q Q 26 4 0 0 1
28 Chemicals and Allied Products .. ........... 546 28,578 w w 192 1,336 4,079 10 28
2819  Industrial Inorganic Chemicals, nec . ....... 58 10,839 w 8 15 . 166 1 w
2821  Plastics Materials and Resins . ........... 134 2,934 148 14 20 w w 0 1
2869  Industrial Organic Chemicals, nec . ........ 139 2,445 85 61 49 378 1,835 0 5
2873  Nitrogenous Fertilizers ................. 47 5§70 0 3 44 ¢ 0 0 Q
29 Petroleum and Coal Products ............. 877 8,718 w 1,625 62 w w 0 827
2911 Petroleum Refining . .................. 948 6,138 6,244 145 49 141 w 0 w
30 Rubber and Misc. Plastics Products ......... 101 11,789 w 78 50 w w [ 1
31 Leather and Leather Products ............. [ Q Q Q 2 1 Q 0 Q
32 Stone, Clay and Glass Products ........... 297 9,591 61 1,151 128 ) 5,118 22 12
3241 Cement, Hydraulic .................... < 2,677 * 276 4 ¢ 3,108 * 8
33 Primary Metal Industries ................. 1,404 50,509 3,145 831 385 27 19,470 11,011 21
3312 Blast Furnaces and Steel Millls . . . . ... .. ... 1,107 18,864 3,139 602 256 7 18,777 9,890 hA ]
3334  Primary Aluminum . ................... w w 0 6 w * w 0 w
34 Fabricated Metal Products ................ 1686 14,383 334 219 97 22 358 15 4
35 Industrial Machinery and Equipment . .. ...... 142 14,429 Q 414 68 17 741 Q 1
a8 Electronic and Other Electric Equipment . ... .. 66 7,722 134 41 31 7 204 0 1
a7 Transportation Equipment ................ 190 17,574 686 895 76 10 1,320 218 8
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . ............ 1 928 Q 65 6 ¢ 17 0 ¢
Total ... . i i e 478~ 208,639 16,710 7,630 1,438 1,669 40,999 11,371 1,012
South Census Region
20 Food and Kindred Products ............ 268 17,325 1,998 2,133 132 21 794 1" 26
21 TobaccoProducts .. ................. 25 855 217 81 2 3 767 0 1
22 Textile Mill Products ................. 240 27,238 1,958 888 77 22 1,734 * 11
23 Apparel and Other Textile Products .. .... 27 3,086 Q 75 9 3 113 0 Q
24 Lumber and Wood Products ........... 184 9,128 w w 14 " Q 0 128
25 Fumiture and Fixtures ................ 33 3,103 100 378 7 9 87 0 10
26 Paper and Allied Products ............. 1373 21,565 9,956 919 220 17 7570 0 834
2621 PaperMills ....................... 544 10,901 2,394 484 88 4 3,988 0 309
263t PaperboardMills . . ................. 623 5,006 5,828 115 95 2 3,476 0 392
27 Printing and Publishing ............... 33 5,848 85 40 11 3 0 0 1
28 Chemicals and Allied Products . . .. ...... 3,508 69,676 9,796 w 1683 8,854 9,192 W 488
2819 Industrial Inorganic Chemicals, nec . . ... 186 1,711 w 192 104 3 1,120 w 6
2821 Plastics Materials and Resins . ... ... .. 403 8,536 180 68 178 w w 0 35
2869 Industrial Organic Chemicals, nec .. . ... 1,634 10,728 1,388 502 807 6,307 2,229 Q 362
2873 Nitrogenous Fertilizers .............. 355 1,626 0 20 333 w 0 0 w
29 Petroleum and Coal Products .......... 3703 14,138 w 715 520 122 w 0 3,000
2911 Petroleum Refining® ................ 3,657 13,637 w 143 504 96 w 0 3,089
30 Rubber and Misc. Plastics Products . . . ... 95 12,064 1,253 214 39 7 109 0 2
31 Leathar and Leather Products .......... w w Q 10 w Q 0 0 Q
32 Stone, Clay and Glass Products . . ....... 368 13,086 w 3,093 185 18 4,260 Q 10
3241 Cement, Hydraulic ................. 11 3,730 9 299 15 * 3,417 18 5
33 Primary Metal Industries .............. 687 48,380 2,264 625 175 11 9,221 2,970 1
3312 Blast Fumaces and SteelMills . . . . ... .. 438 11,182 2,284 273 88 1 8,736 2,384 1
3334 Primary Aluminum . ................ o1 22,728 0 42 8 * w w 3
34 Fabricated Metal Products .. ........... 76 7.903 15 159 43 11 25 21 1
35 Industrial Machinery and Equipment . . . ... 51 7.622 22 Q 20 9 Q 1 1
36 Electronic and Other Electiic Equipment . . . 71 9,830 77 184 25 Q 138 63 4
37 Transportation Equipment ............. 63 8,314 554 225 26 8 85 * 1
38 Instruments and Related Products ....... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . ......... w w 33 8 w Q 0 0 Q
Total ........ ... ..., 16;830. 283,469 30,984 12859 3,201 9,147 34,179 3463 4622
See footnates at end of table.
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Table 1. Total Primary Consumption of Energy for All Purposes by Census Region,
Industry Group, and Selected Industries, 1988: Part 1 (Continued)
(Estimates in Btu or Physical Units)

Net Natural Coke and
SiC Industry Groups Total Electricity®| Residual Distillate Gas LPG Coal Breeze | Other”
Code* and Industry (trillion Btw) | (million Fuel Oil Fuel Qil | (billion | (million (1000 (1000 | (trillion
kWh) | (1000 bbis) | (1000 bbis)] cu ft) | gallons) | short tons) | short tons) | Btu)
Woest Census Region

20 Food and Kindred Products ............... 226 7,540 w 1,137 100 w w 54 45
21 TobaccoProducts . ...........ccovvunnnn 0 0 0 0 0 (] 0 0 0
22 Textile Mill Products . ................... 5 538 [} 8 3 Q 0 0 ¢
23 Apparel and Other Textile Products ......... 2 418 [1] 0 1 Q 0 0 Q
24 Lumber and Wood Products .............. 161 4,274 Q 1,215 8 w 0 0 130
25 Furniture and Fixtures ................... NA NA NA NA NA NA NA NA NA
26 Paper and Allied Products . ............... 384 12,086 w 187 79 6 w 0 228
2621 PaperMills . . ........ ... .. .. i, 131 w w 47 30 1 w 0 66
2631 PaperboardMills . . . ................... 178 2,963 1,653 111 37 1 37 0 118
27 Printing and Publishing .................. 11 1,852 0 Q 4 5 0 0 Q
28 Chemicals and Allied Products . .. .. ........ 126 11,037 w 126 70 1 175 W 4
2819  Industrial Inorganic Chemicals, nec . ....... 37 4,429 w 54 ] . 175 w w
2821 Plastics Materials and Resins ............ 1 123 2 2 1 ¢ 0 0 ¢
2869  Industrial Organic Chemicals, nec ......... 6 ¢ 0 1 4 * 0 0 2
2873  Nitrogenous Fertilizers ................. 41 717 0 1 37 * 0 0 ¢
29 Petroleum and Coal Products ............. 1404 7.560 w 1,188 96 w 0 0 953
2911 Petroleum Refining® . ............cc..... Er o] 7,802 w 768 90 w 0 0 w
30 Rubber and Misc. Plastics Products ......... 17 2,349 43 Q 8 2 0 0 Q
31 Leather and Leather Products . ............ 1 82 0 Q 1 Q 0 0 Q
32 Stone, Clay and Glass Products . .......... 146 5,368 w 736 58 13 2,311 w 2
3241  Cement, Hydraulic .................... 70 2,083 114 238 10 ¢ 2,143 58 1
33 Primary Metal Industries ................. 229 34,252 119 431 81 4 1,478 89 6
3312 Blast Furnaces and Steel Mills . . . ......... €6 2,580 60 13 17 ¢ 1,423 10 1
3334  Primary Aluminum . ................... 97 25,811 0 19 5 1 10 0 3
34 Fabricated Metal Products . ............... 34 3,543 0 57 18 5 0 0 Q
35 Industrial Machinery and Equipment . ... ..... 40 4,707 0 26 2 2 0 [} 1
38 Electronic and Other Electric Equipment . . . . .. 30 6,193 0 27 8 ¢ 0 0 1
37 Transportation Equipment . ............... 43 6,594 28 170 17 8 4 0 1
38 Instruments and Related Products ........ . 23 4,230 . 6 8 * 0 0 1
39 Misc. Manufacturing Industries . .. .......... 2 306 0 Q 1 ¢ 0 0 Q
Total ... -2,818 113,265 10,365 5,373 562 434 5,630 487 1,373

* See Appendices A and D for descriptions of the Standard industrial Classification system.

* "Net Electricity” is obtained by summing purchases, transfers in, and generation from noncombustible renewable resources, minus quantities sold and transferred
out. It does not include electricity inputs from onsite cogeneration or generation from combustible fuels because that energy has already been included as generating
fuel (for example, coal).

¢ *Other” includes net steam (the sum of purchases, generation from renewables, and net transfers), and other energy that respondents indicated was used to
produce heat and power or as feedstock/raw material inputs. See also Footnote “d.”

4 For the petroleum refining industry only, the feedstocks and raw material inputs for the production of nonenergy products (i.e., asphait, waxes, lubricants, and
solvents) and feedstock consumption at adjoining petrochemical plants are included in the “"other” column, regardless of type of energy. The remaining columns for the
petroleum refining industry include only energy that was consumed for the production of heat and power. The "other” column also includes net steam and other energy
that respondents indicated was used in the production of heat and power. Those inputs and feedstocks that were converted to other energy products (e.g., crude oil
converted to residual and distillate fuel oils) are excluded. See Appendix A for more information.

* Estimate less than 0.5 rounded to zero.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included In higher level totals.

NA=Not available. Data are included in higher level totals.

Notes: Totals may not equal sum of components because of independent rounding. sThe derived estimates presented in this table are for the primary consumption
of energy for heat and power and as feedstocks or raw material inputs. Primary consumption is defined as the consumption of the energy that was originally produced
offsite or was produced onsite from input materials not classified as an energy. Examples of the latter are hydrogen produced from the electrolysis of brine; the output
of captive (onsite) mines or wells; woodchips, bark, and woodwaste from wood purchased as a raw material input; and waste materials such as wastepaper and
packing materials. Primary consumption excludes quantities of energy that are produced from other energy inputs and, therefore, avoids double counting.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form E1A-846, *1988 Manufacturing Energy
Consumption Survey,” and Office of Oil and Gas, Petroleum Supply Division, Form EIA-810, "Monthly Refinery Report” for 1988,
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Table 1. Total Primary Consumption of Energy for All Purposes by Census Region,

Industry Group, and Selected Industries, 1988: Part 2

(Estimates in Trillion Btu)

RN

SiC Industry Groups Net Residual | Distillate | Natural Coke and
Code" and Industry Total Electricity®| Fuel Oil Fuel Oll Gas LPG Coal Breeze | Other*
Total United States
20 Food and Kindred Products ............... 994 171 50 33 489 10 153 4 85
21 TobaccoProducts ...................... 25 3 1 * 2 ¢ 17 0 1
22 Textile Mill Products . ................... 275 101 19 7 23 3 39 ¢ 12
23 Apparel and Other Textile Products ......... 54 23 2 2 22 1 3 0 1
24 Lumber and Wood Products .............. 407 58 3 23 35 3 2 0 285
25 Furniture and Fixtures ................... 63 19 1 3 23 1 3 0 12
26 Paper and Allied Products ................ 2,366 189 178 13 431 5 315 0 1,238
2621 PaperMills .............c.ccciiuiunann 1,081 ~98" 08 5 179 2 191 0 507
2631 PaperboardMills . . .................... 896 .88 54 3 160 ¢ 113 0 530
27 Printing and Publishing .................. 118 58 1 2 49 2 0 0 4
28 Chemicals and Alied Products . . ........... 4,360 416 120 17 2,049 896 307 10 545
2819  Industrial Inorganic Chemicals, nec . ....... 288 <} 6 2 135 ¢ 34 ] 8-
2821  Plastics Materials and Resins . ........... 567 44 10 1 207 225 31 0 49
2869 Industrial Organic Chemicals, nec . ........ 1,823 53 22 4 687 583 o Q 384
2873  Nitrogenous Fertilizers ................. 444 10 0 ¢ 427 w 0 Oia;, W
29 Petroleum and Coal Products ............. 5715 B2 106 99 27 723 56 8 0 59003
2911 Petroleum Refining . .................. 5aq 8,310 101 95 7 685 52 6 0 357864
30 Rubber and Misc. Plastics Products . . ... .... ’ 253 107 15 5 m 3 9 0 Gy
31 Leather and Leather Products ............. 18 5 3 1 5 ¢ 1 0 ¢
32 Stone, Clay and Glass Products ........... 966 115 14 38 468 4 291 10 27
3241 Cement, Hydraulic .................... 314 33 Q 5 30 ¢ 221 3 15
33 Primary Metal Industries ................. 2,875 500 44 15 751 6 1,118 387 45
3312  Blast Furnaces and Steel Mills . . . . . ....... 2,067 138 41 6 444 1 1,080 338 18 -
3334 PrimaryAluminum . ........ ... ... 258 225 * ¢ 20 . w w 9 .
34 Fabricated Metal Products ................ 348 106 5 7 204 4 9 1 10
35 Industrial Machinery and Equipment . ........ 280 114 3 9 129 3 18 Q 3
38 Electronic and Other Electric Equipment . . .. .. 224 108 5 5 85 3 9 2 [}
37 Transportation Equipment . ............... 350 127 19 12 139 2 37 5 9
38 Instruments and Related Products .......... 113 49 6 2 32 Q 22 0 2
39 Misc. Manufacturing Industries . ............ 41 14 1 2 20 1 2 07,.< 1
Total .....ooviiiiiiii i 2013 20:604 2,308 589 s 221, 5860, 1,002 / 2363, 420/ 2862
t v 7 i v A e 74 v
v Northéast Census Region o
20 Food and Kindred Products ............... 90 21 w 8 42 w w 0 3
21 Tobacco Products ..............covvuenn NA NA NA NA NA NA NA NA NA
22 Textile Mill Products . ................... 26 8 7 1 9 1 1 ] 2
23 Apparel and Other Textile Products ......... 15 5 2 2 7 Q 0 0 ¢
24 Lumber and Wood Products .............. 26 4 Q Q 5 ¢ 0 0 12
25 Furniture and Fixtures ................... 8 2 * 1 3 Q 0 0 Q
26 Paper and Altied Products . ............... 282 30 84 w 40 2 w 0 80
2621 PaperMills ............ ... ...t 221 w 4l w 20 1 w 0 80
2631 Paperboard MillS .. ................c..nt 20 2 5 1 8 . 4 0 .
27 Printing and Publishing .................. 21 10 * 2 7 Q 0 0 2
28 Chemicals and Allied Products . .. .......... 179 43 w w 47 ) 4 0 24
2819  Industrial Inorganic Chemicals, nec . ... .... 8 1 3 1 3 ‘ * 0 *
2821  Plastics Materials and Resins ............ 28 4 8 1 5 w w 0 2
2869  Industrial Organic Chemicals, nec . ........ 45 8 12 1 8 1 0 0 14
2873  Nitrogenous Fertilizers ................. ¢ ¢ [} * * 0 0 0 ¢
29 Petroleum and Coal Products ............. -588 ] w 7 26 2 w 0 §23
2911 Petroleum Refining .. ................. 83 7 w ¢ 23 2 4 0 w
30 Rubber and Misc. Plastics Products ......... 39 17 w 3 12 w w 0 1
31 Leather and Leather Products ............. w w 3 1 w ¢ Q 0 Q
32 Stone, Clay and Glass Products ........... 154 20 -] -] 87 1 30 1 2
3241 Cement, Hydraulic .................... 37 4 Q 1 * * 27 1 1
33 Primary Metal Industries . ................ 554 62 9 4 112 2 319 38 8
3312 BlastFunaces and SteelMills . . . . ........ 458 27 7 1 72 o 311 33 5
3334 PrimaryAluminum .. .................. w w * ¢ w ¢ * 0 w
34 Fabricated Metal Products . ............... 71 17 2 5 42 1 1 ¢ Q
35 Industrial Machinery and Equipment .. ....... 48 23 3 4 16 ¢ 1 0 .
38 Electronic and Other Electric Equipment .. ... 57 28 3 4 18 1 1 1 1
37 Transportation Equipment ................ 55 16 11 4 17 . ] 0 Q
38 Instruments and Related Products .......... 52 14 5 2 8 ¢ 22 0 1
39 Misc. Manufacturing Industries .. ........... w w 1 1 w * 2 [ *
Total ... ... e i 2,301 333 224 70 508 23 428 41 875
See footnotes at end of table.
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Table 1. Total Primary Consumption of Energy for All Purposes by Census Reglon,
Industry Group, and Selected industries, 1988: Part 2 (Continued)
(Estimates in Trillion Btu)

siC Industry Groups Net Residual | Distllate | Natural Coke and

Code" and Industry Total Electricity®| Fuel Oil Fuel Ol Gas LPG Coal Breeze | Other
Midweat Census Region
20 Food and Kindred Products ............... 412 66 10 5 209 Q 105 2 11
21 Tobacco Products . ..................... NA NA NA NA NA NA NA NA NA
22 Textile Mill Products .................... NA NA NA NA NA NA NA NA NA
23 Apparel and Other Textile Products . ........ 8 3 Q * 5 Q Q 0 ¢
24 Lumber and Wood Products .............. 35 7 Q w 7 w Q 0 18
25 Furniture and Fixtures ................... 20 8 ¢ 1 11 . 1 0 1
26 Paper and Allied Products . ............... 327 45 W w 83 1 105 0 83
2621 PaperMills,nec ..............cccii.nn 185 22 w w 38 ¢ 66 (1] 52
2631 PaperboardMills . . . ................... 76 8 2 * 17 M 30 0 20
27 Printing and Publishing . ................. 50 22 Q Q 27 ¢ 0 (1] 1
28 Chemicals and Allied Products . . ........... 546 98 w w 197 116 92 ¢ 28
2819  Industrial Inorganic Chemicals, nec . . ...... 58 37 w * 15 * 4 ¢ w
2821  Plastics Materials and Resins . ........... 134 10 1 ¢ 20 W w 0 11
2869  Industrial Organic Chemicals, nec . . ....... 139 8 1 ¢ 50 33 49 0 5
2873  Nitrogenous Fertilizers . ................ 47 2 0 * 45 ¢ 0 0 Q
29 Petroleum and Coal Products ............. - 877 23 w 9 63 w w 0 827
2911 Petroloum Refining . .................. - 948 21 39 1 50 12 w 0 w
30 Rubber and Misc. Plastics Products . ........ 101 40 w * 51 w w 0 1
31 Leather and Leather Products ............. 5 Q Q Q 2 ¢ Q 0 Q
32 Stone, Clay and Glass Products ........... 297 33 * 7 130 1 114 1 12
3241 Cement Hydraulic .................... 93 9 ¢ 2 4 ¢ 69 ¢ 8
33 Primary Metal Industries ................. 1,404 172 20 5 396 2 515 273 21
3312  Blast Furnaces and Steef Mills . . ... ....... 1,107 64 20 4 264 1 498 245 11
3334  Primary Aluminum . ................... w W 0 ¢ w ‘ w 0 w
34 Fabricated Metal Products .. .............. 166 49 2 1 100 2 8 * 4
35 Industrial Machinery and Equipment . ........ 142 49 Q 2 70 1 17 Q 1
36 Electronic and Other Electric Equipment . . . . .. 2] 28 1 ‘ 32 1 5 1] 1
37 Transportation Equipment ................ 190 60 4 5 78 1 30 5 (]
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . ............ 1 3 Q * 8 ¢ * 0 ¢
Total ... ... e 4,778 712 105 44 1,480 145 908 282 1,012
South Census Region
20 Food and Kindred Products ............... 266 59 13 12 135 -2 18 ¢ 28
21 TobaccoProducts .. ............cinuunnn 25 3 1 ¢ 2 ¢ 17 0 1
22 Textile Mill Products . ................... 240 a3 12 5 79 2 39 * 11
23 Apparel and Other Textile Products ......... 27 14 Q ¢ 10 * 3 0 Q
24 Lumber and Wood Products .............. 184 31 w w 15 1 Q 0 128
25 Furniture and Fixtures . .................. 33 1 1 2 7 1 2 0 10
26 Paper and Allied Products . ............... 1,373 74 63 5 227 1 170 0 834
2621 PaperMills . ........... ... . ...c.u... 544 k74 15 3 91 ¢ 89 0 309
2631  PaperboardMills. . .................... 623 17 37 1 08 ¢ 78 0 392
27 Printing and Publishing .................. 33 20 * * 11 ¢ 0 0 1
28 Chemicals and Allied Products ... .......... 3,508 238 82 w 1,732 770 207 w 488
2819  Industrial Inorganic Chemicals, nec . ....... 1886 40 w 1 107 ¢ 28 w 8
2821  Plastics Materials and Resins . ........... 403 29 1 ¢ 181 w w 0 35
2869  Industrial Organic Chemicals, nec ......... 1,634 a7 9 3 625 549 50 Q 362
2873  Nitrogenous Fertllizers . ................ 355 -] 0 * 343 w 0 0 w
29 Petroleum and Coal Products ............. ~83;703 48 w 4 536 11 w 0 3,000
2911 Petroleum Refinin .. ................. 3,657 47 w 1 519 8 w 0 3,088
30 Rubber and Misc. Plastics Products ......... a5 41 8 1 40 1 2 ] 2
31 Leather and Leather Products ............. w w Q * w Q 0 0 Q
32 Stone, Clay and Glass Products ........... 368 45 w 18 191 2 95 Q 10
3241  Cement, Hydraulic .................... 111 13 * 2 15 ¢ 76 * 5
33 Primary Metal Industries ................. 687 158 14 4 181 1 245 74 11
3312  Blast Furnaces and SteelMills . . . ......... 438 38 14 2 91 ¢ 233 59 1
3334  Primary Aluminum . ................... 91 78 0 ¢ 8 ¢ w w 3
34 Fabricated Metal Products ................ 76 27 . 1 44 1 1 1 1
35 Industrial Machinery and Equipment . ........ 51 26 * Q 21 1 Q ¢ 1
36 Electronic and Other Electric Equipment . .. ... 71 34 . 1 25 Q 3 2 4
37 Transportation Equipment . ............... 63 28 3 1 26 . 2 . 1
38 Ingtruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . ............ w w * ¢ w Q 0 0 Q
Total ... ... . e 10,839 0967 195 75 3,204 796 805 86 4,622
See footnotes at end of table.
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Table 1. Total Primary Consumption of Energy for All Purposes by Census Region,

Industry Group, and Selected Industries, 1988: Part 2 (Continued)
(Estimates in Trillion Btu)

SiC Industry Groups Net Residual | Distilate | Natural Coke and

Code* and Industry Total Electricity® | Fuel Gil Fuel Qil Gas LPG Coal Breeze | Other®
Waest Census Region

20 Food and Kindred Products ............... 226 26 w 7 103 w w 1 45
21 TobaccoProducts .................c.... 0 ] 0 0 [} 0 0 0 [}
22 Textile Mill Products . ................... 5 2 ] * 3 Q 0 0 .
23 Apparel and Other Textile Products ......... 2 1 0 0 1 Q 0 0 Q
24 Lumber and Wood Products . ............. 161 15 Q 7 8 w 0 0 130
25 Furniture and Fixtures . .................. NA NA NA NA NA NA NA NA NA
26 Paper and Allied Products ................ 384 4 w 1 81 * w 0 228
2621 PaperMills .............. ... ... ... 131 w w ¢ 31 ¢ w 0 66
2631 PsperboardMills . . .................... 178 10 10 1 38 ¢ 1 0 118
27 Printing and Publishing .................. 11 6 0 Q 4 ¢ 0 0 Q
28 Chemicals and Allied Products . . ........... 126 38 w 1 72 ‘ 4 w 4
2819  Industrial Inorganic Chemicals, nec . ... .... k1 15 w ¢ 10 ¢ 4 w w
2821  Plastics Materialsand Resins .. .......... 1 ‘ * * 1 ¢ 0 0 ¢
2869  Industrial Organic Chemicals,nec . . ....... 8 * 0 ‘ 4 * (1] 0 2
2873  Nitrogenous Fertilizers . ................ 41 2 [} ¢ 39 ¢ [} 0 .
29 Petroleum and Coal Products ............. 4134 26 w 7 99 w 0 0 953
2911 Petroleum Refining® .. .............u... 124 27 w 4 93 w 0 0 w
30 Rubber and Misc. Plastics Products ......... 17 8 ¢ Q 8 ¢ 1] 0 Q
31 Leather and Leather Products ............. 1 ‘ 0 Q 1 Q 0 0 Q
32 Stone, Clay and Glass Products ........... 146 18 w 4 80 1 52 w 2
3241 Cement, Hydraulic .................... 70 7 1 1 10 ¢ 48 1 1
33 Primary Metal Industries . ................ 229 17 1 3 62 ¢ 39 2 6
3312 Blast Furnaces and Steel Mills . . . . ........ 66 9 ¢ ¢ 18 ¢ 38 ¢ 1
3334  Primary Aluminum . .. ............. ..., 97 87 0 ‘ 8 ‘ ¢ 0 3
34 Fabricated Metai Products . ............... 34 12 "] * 18 * 0 0 Q
35 Industrial Machinery and Equipment ... ...... 40 16 0 * 23 * 0 0 1
38 Electronic and Other Electric Equipment ... ... 30 21 [} ¢ 8 * 0 0 1
k74 Transportation Equipment ................ 43 22 * 1 18 1 ¢ 0 1
38 Instruments and Related Products .......... 23 14 ¢ * 8 ¢ 0 0 1
39 Misc. Manufacturing Industries . ............ 2 1 0 Q 1 * 0 0 Q
Total ... . e e 2616 386 65 3] 5§79 a8 133 1 1,373

* See Appendices A and D for descriptions of the Standard industrial Classification system.

* *Net Electricity” is obtained by summing purchases, transfers in, and generation from noncombustible renewabie resources, minus quantities sold and transferred
out. It does not include electricity inputs from onsite cogeneration or generation from combustible fuels because that energy has already been included as generating
fuel (for example, coal).

¢ *Other” includes net steam (the sum of purchases, generation from renewables, and net transfers), and other energy that respondents indicated was used to
produce heat and power or as feedstock/raw material inputs. See also Footnote "d.”

‘ For the petroleum refining industry only, the feedstocks and raw material inputs for the production of nonenergy products (i.e., asphalt, waxes, lubricants, and
solvents) and feedstock consumption at adjoining petrochemical plants are included in the “other” column, regardiess of type of energy. The remalining columns for the
petroleum refining industry include only energy that was consumed for the production of heat and power. The “other” column also includes net steam and other energy
that respondents indicated was used in the production of heat and power. Those inputs and feedstocks that were converted to other energy products (e.g., crude oil
converted to residual and distillate fuel oils) are excluded. See Appendix A for more information.

* Estimate less than 0.5 rounded to zero.

Wa=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

NA=Not available. Data are included in higher level totals.

Notes: «Totals may not equal sum of components because of independent rounding. «The derived estimates presented in this table are for the primary consumption
of energy for heat and power and as feedstocks or raw material inputs. Primary consumption is defined as the consumption of the energy that was originally produced
offsite or was produced onsite from input materials not classified as an energy. Examples of the latter are hydrogen produced from the electrolysis of brine; the output
of captive (onsite) mines or wells; woodchips, bark, and woodwaste from wood purchased as a raw material input; and waste materials such as wastepaper and
packing materials. Primary consumption excludes quantities of energy that are produced from other energy inputs and, therefore, avoids double counting.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, “1988 Manufacturing Energy
Consumption Survey,” and Office of Oil and Gas, Petroleum Supply Division, Form EIA-810, "Monthly Refinery Report® for 1988.
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Table 2. Total Primary Consumption of Combustible Energy for Nonfuel Purposes by
Census Region, Industry Group, and Selected Industries, 1988
(Estimates in Btu or Physical Units)
Natural Coke and
SiC Industry Groups Residual Distillate Gas LPG Coal Breeze Othet®
Code* and Industry Total Fuel Oil Fuel Oil (billion | (miltion (1000 (1000 (trillion
(trillion Btu) | (1000 bbls) | (1000 bbis) | cu ft) gallons) | short tons) | shorttons) | Bt)
Total United States
20 Food and Kindred Products ............... 4 Q Q 2 Q 5 w Q
21 TobaccoProducts ...................... 1 ] 0 0 3 0 0 1
22 Textile Mill Products . ................... * 0 ¢ * * 0 0 ¢
23 Apparel and Other Textile Products ......... Q 0 (] 0 0 0 0 Q
24 Lumber and Wood Products .............. 4 0 Q Q 1 0 0 4
25 Furniture and Fixtures ................ .. Q 0 0 0 0 0 0 Q
26 Paper and Allied Products ................ 22 0 Q 3 ¢ 0 0 19
2621 PaperMills . ........... ... 2 0 w 2 0 0 0 W
2631 Paperboard Mills . . . ................... 18 0 9 Q * 0 0 18
27 Printing and Publishing .................. 1 0 0 1 0 0 0 Q
28 Chemicals and Allied Products . ............ 1,678 3,434 427 526 10,251 492 358 189
2819 Industrial Inorganic Chemicals, nec. . . . . . .. . 22 0 w w * w w 2
2821 Plastics Materials and Resins ............ 204 0 * w 2,570 0 0 w
2869 Industrial Organic Chemicals, nec ......... 811 0 332 81 6,003 0 Q 143
2873 Nitrogenous Fertilizers ................. 258 0 0 247 w 0 0 w )
29 Petroleum and Coal Products ............. 5746290 Q Q 1 Q 44 0 8285 255
2911 Pstroleum Refining® ................ .. a8y, 3268 0 o 0 0 0 0 3258 zX9/
30 Rubber and Misc. Plastics Products ......... 1 w * ¢ w 13 0 ¢
31 Leather and Leather Products ............. Q 0 Q 0 0 (] 0 Q
32 Stone, Clay and Glass Products ........ .. 8 [} 82 4 1 Q Q ¢
3241 Cement, Hydraulic .................... ¢ 0 32 * * 0 0 *
33 Primary Metal Industries ................. 1,106 788 < 10 Q 39,470 671 16
3312 Blast Furnaces and Steeif Mills . .. ...... .. 1,064 788 56 6 0 38,971 260 2
3334 Primary Aluminum .. .................. 12 0 0 0 0 w w 8
34 Fabricated Metal Products .. .............. 3 0 Q 2 Q 1 7 1
35 Industrial Machinery and Equipment ... ...... 4 0 Q 3 * 1 0 *
36 Electronic and Other Electric Equipment . ... .. 8 0 1 1 1 42 87 4
37 Transportation Equipment . ............... 3 0 w 1 1 1 Q 1
38 Instruments and Related Products .......... 1 0 ‘ ¢ Q 0 0 1
39 Misc. Manufacturing Industries . ............ ) ¢ 1] 0 ¢ 1 ] 0 Q
Total ...t 728432 4,230 1,196 554 10,286 40,070 1,164 883+ /7Y
Northeast Cenws’ﬁ"egﬁn .
20 Food and Kindred Products ............. Q 0 Q Q Q 0 0 0
21 TobaccoProducts .. .................. NA NA NA NA NA NA NA NA
22 Textile Mill Products . .............. .. * 0 * * 0 0 0 *
23 Apparel and Other Textile Products ....... 0 0 0 0 0 0 0 0
24 Lumber and Wood Products ............ Q 0 0 o 0 0 0 Q
25 Furniture and Fixtures ................. 0 0 0 0 0 0 0 0
26 Paper and Altied Products .. ............ 1 0 Q Q Q 0 0 *
2621 PaperMills ........................ * 0 w * 0 0 0 *
2631 PaperboardMills . . . ................. 0 0 0 0 0 0 0 0
27 Printing and Publishing ................ Q 0 0 0 0 0 0 Q
28 Chemicals and Allied Products . . ......... 10 0 Q ¢ w 0 0 w
2819 Industrial Inorganic Chermicals, nec . . .. .. * 0 0 0 0 0 0 v
2821 Plastics Materials and Resins . ......... w 0 0 * w 0 0 *
2869 Industrial Organic Chemicals, nec . .. .... 1 0 4 0 12 0 0 *
2873 Nitrogenous Fertilizers .. ............. 0 0 0 0 0 0 0 0
29 Petroleum and Coal Products ........... --868 0 Q 0 Q 44 0 _Q
2911 Petroleum Refining® . ................ -387 0 0 0 0 0 0 367
30 Rubber and Misc. Plastics Products .. .. ... * 0 * Q Q 0 0 *
31 Leather and Leather Products ........... Q 0 Q 0 0 0 0 Q
32 Stone, Clay and Glass Products . . ........ Q 0 Q Q * 0 0 *
3241 Cement, Hydraulic .................. . 0 0 0 0 0 0 *
33 Primary Metal Industries ............... 316 0 Q Q * 11,574 158 1
3312 Blast Fumaces and SteeiMills . . . .. ..... 311 0 * 0 0 11,570 20 *
3334 Primary Aluminum .. ................ w 0 0 0 0 1 0 w
34 Fabricated Metal Products .. ............ * 0 Q * Q 0 0 Q
35 Industrial Machinery and Equipment ... .... * 0 Q * Q 0 0 Q
36 Electronic and Other Electric Equipment . . . . 2 0 Q Q 0 1 25 ¢
37 Transportation Equipment .. ............ * 0 o Q v 0 0 *
38 Instruments and Related Products ........ Q 0 0 Q 0 0 0 *
39 Misc. Manufacturing Industries . .......... Q 0 0 Q 1 0 0 v
Total .. ...t 899 0 Q 3 w 11,619 183 W

See footnotes at end of table.
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Table 2. Total Primary Consumption of Combustible Energy for Nonfuel Purposes by

Census Region, Industry Group, and Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)

Natural Coke and
SIC Industry Groups Residual Distillate Gas LPG Coal Breeze | Other®
Code" and Industry Total Fuel Oll Fuel Ol | (billlon | (milion (1000 (1000 (trilllon
(trillion Btu) | (1000 bbis) | (1000 bbis) | cu ft) | galions) | short tons) | short tons) | Blu)
Midwest Census Region
20 Food and Kindred Products ............. 2 0 Q 1 Q Q w Q
21 TobaccoProducts .................... NA NA NA NA NA NA NA NA
22 Textile Mill Products .................. NA NA NA NA NA NA NA NA
23 Apparel and Other Textile Products ....... Q 0 0 0 0 [} 0 Q
24 Lumber and Wood Products ............ Q 0 Q Q 0 0 0 0
25 Fumiture and Fixtures ................. Q 0 0 0 0 0 0 Q
26 Paper and Allied Products .............. 8 0 6 w Q 0 1] w
2621 PaperMills .. ...................... 1 0 w * 1] 0 0 w
2631 PaperboardMills . . . ................. 7 ] Q Q Q 0 0 7
27 Printing and Publishing ................ Q 0 0 Q 0 0 0 Q
28 Chemicals and Allied Products . . ......... 156 0 Q 34 w Q w 1
2819 Industrial Inorganic Chemicals, nec .. .... w 0 0 * 0 0 0 w
2821 Plastics Materials and Resins .. ........ w 0 0 Q w 0 0 *
2869 Industrial Organic Chemicals, nec .. ..... 46 0 5 13 377 0 0 *
2873 Nitrogenous Fertilizers ............... 17 0 0 17 0 0 (1] 0
29 Petroleum and Coal Products ........... A87 w Q Q 0 0 0 Q
2911 Patroleum Refining® ................. 483 0 0 0 0 0 0 483
30 Rubber and Misc. Plastics Products ....... 1 w Q * Q 13 0 Q
31 Leather and Leather Products ........... 0 0 0 0 0 0 0 0
32 Stone, Clay and Glass Products . .. .... ... * 0 Q . * Q Q *
3241 Cement, Hydraulic .................. * 0 w * * 0 0 *
33 Primary Metal Industries ............... 504 788 15 9 Q 17,808 282 6
3312 Blast Fumaces and Steel Mills . . . . ... ... 486 788 7 8 0 17,565 115 1
3334 Primary Aluminum .. ................ w 0 0 0 0 w 0 w
34 Fabricated Metal Products .............. 2 0 6 1 Q 1 0 Q
35 industrial Machinery and Equipment .. .. ... 2 0 Q 1 ¢ 0 0 v
36 Electronic and Other Electric Equipment . . . . Q 0 * Q * 0 0 *
7 Transporiation Equipment .............. 2 0 w * w 1 Q 1
38 Instruments and Related Products ........ NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries .. ......... * 0 0 * 0 0 0 *
Jotal ... ... 1,168 790 468 49 w 17,928 308 w
South Census Region
20 - Food and Kindred Products ............. 1 0 w 1 Q 0 0 *
21 TobaccoProducts .. .................. 1 0 0 0 3 0 0 1
22 Textlie Mili Products .................. ‘ 1] 0 . . 0 0 ¢
23 Apparel and Other Textile Products ....... Q 0 0 0 0 0 0 Q
24 Lumber and Wood Products ............ * 0 Q 0 Q 0 0 *
25 Fumiture and Fixtures . ................ Q 0 0 0 0 0 0 Q
26 Paper and Allied Products .............. 13 0 * w * 0 0 w
2621 PaperMills . . ...................... 1 0 0 1 (1] 0 o *
2631 Paperboard Mills . . . ................. 11 0 0 0 * 0 0 1
27 Prnting and Publishing ................ * 0 0 Q 0 0 0 Q
28 Chemicals and Allied Products .. ......... 1,481 3,434 w 469 8,836 389 w 193
2819 Industrial Inorganic Chemicals, nec ... ... 14 0 w w * w w w
2821 Plastics Materials and Resins . .. ....... 204 (1] * w w 0 0 w
2869 industrial Organic Chemicals, nec . . ..... 761 0 323 68 6,304 0 Q 141
2873 Nitrogenous Fertilizers ............... 224 0 o 214 w 0 0 w
29 Petroleum and Coal Products ........... -ar 0 Q 0 Q 0 0 Q
2911 Petroloum Refining® ................. 2,005 0 0 0 0 0 0 2,006
30 Rubber and Misc. Plastics Products ....... * 0 * . * 0 0 *
31 Leather and Leather Products ........... 0 0 0 0 0 0 0 0
32 Stone, Clay and Glass Products . . ........ 5 0 w 4 * 0 Q *
3241 Cement, Hydrauic .................. . 0 w 0 Q 0 0 ¢
33 Primary Metal Industries .. ............. 243 0 58 . Q w w w
3312 Blast Fumaces and Steel Mills . . . . . .. ... 229 0 48 * 0 w w *
3334 Primary Aluminum .. ................ 5 0 0 0 0 w w 2
34 Fabricated Metal Products .. ............ 1 0 . Q 0 0 7 *
35 Industrial Machinery and Equipment .. ..... 1 0 0 1 Q 1 0 Q
36 Electronic and Other Electric Equipment . . .. 6 0 Q . * 40 62 4
37 Transporiation Equipment .............. * 0 1 Q Q 0 0 o
38 Instruments and Related Products .. ... ... NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . .......... Q 0 0 Q 0 0 0 Q
Total ....... ... ... i, 3.179- 3434 481 477 8,856 w 409 w
See footnotes at end of table.

26 Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988



Table 2. Total Primary Consumption of Combustible Energy for Nonfuel Purposes by
Census Region, Industry Group, and Selected Industries, 1988 (Continued)

(Estimates in Btu or Physical Units)

Natural Coke and
SIC Industry Groups Residual Distillate Gas LPG Coal Breeze Other*
Code" and Industry Total Fuel Ol Fuel Oil (billion | (million (1000 (1000 (trillion
(trilion Btu) | (1000 bbis) | (1000 bbis) | cu ft) gallons) | short tons) | short tons) | Btu)
Waest Census Region
20 Food and Kindred Products ............. 1 *
21 TobaccoProducts .. .................. 0 0
22 Textile Mill Products .................. 0 0
23 Apparel and Other Textile Products ....... 0 0
24 Lumber and Wood Products ............ 4 1 4
25 Fumituwre and Fixtures .. ............... NA N N N N N NA
26 Paper and Allied Products .............. *
2621 PaperMills . .................c.c... 0
2631 Paperboard Mills . . . .. e *
27 Printing and Publishing ................ 0
28 Chemicals and Allied Products . . ......... 32

2819 Industrial Inorganic Chemicals, nec . ... ..
2821 Plastics Materials and Resins ..........
2869 Industrial Organic Chemicals, nec . . .. ...
2873 Nitrogenous Fertilizers ...............

DoooocooooooocooocDooooocooocor»o0000D

w

2

17

29 Petroleum and Coal Products . .......... 409
2911 Petroleum Refining® ................. “ 403
30 Rubber and Misc. Plastics Products .. ..... Q
31 Leather and Leather Products ........... Q
32 Stone, Clay and Glass Products . . . ....... *
3241 Cement, Hydraulic .................. v
a3 Primary Metal Industries ............... 42
3312 Blast Fumaces and Steel Mills . . . . ... ... 38
3334 Primary Aluminum .. ................ 3
34 Fabricated Metal Products .............. Q
35 Industrial Machinery and Equipment . . .. ... Q
36 Electronic and Other Electric Equipment . . . . Q
37 Transportation Equipment .............. Q
38 Instruments and Related Products ........ *
39 Misc. Manufacturing Industries .. ......... 0
Total ........... ... . i 490
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* See Appendices A and D for descriptions of the Standard Industrial Classification system.

® "Other” includes all other energy that respondents indicated was used for nonfuel purposes, i.e., as petrochemical foedstocks or raw material inputs. See also

Footnote “c."

° For the petroleum refining industry only, the feedstocks and raw material inputs for the production of nonenergy products (i.e., asphalt, waxes, lubricants, and
solvents) and feedstock consumption at adjoining petrochemical plants are included in the "other* column, regardiess of type of energy. Those inputs and feedstocks
that were converted to energy products (e.g., crude oil converted to residual and distillate fuel oils) are excluded. See Appendix A for more information.

* Estimate less than 0.5 rounded to zero.

WaWithheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

QeWithheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

NA-=Not available. Data are included in higher level totals.

Notes: «Totals may not equal sum of components because of independent rounding. <The derived estimates presented in this table are for the primary consumption
of energy as feedstocks or raw material inputs. Primary consumption is defined as the consumption of the energy that was originally produced offsite or was produced
onsite from input materials not classified as an energy. Examples of the latter are hydrogen produced from the electrolysis of brine; the output of captive (onsite) mines
or wells; woodchips, bark, and woodwaste from wood purchased as a raw material input; and waste materials such as wastepaper and packing materials. Primary
consumption excludes quantities of energy that are produced from other energy inputs and therefore avoids double counting.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1988 Manufacturing Energy
Consumption Survey,” and Office of Oil and Gas, Petroleum Supply Division, Form EIA-810, "Monthly Refinery Report” for 1888.
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Region, Industry Group, and Selected Industries, 1988

(Estimates in Btu or Physical Units)

Total Inputs of Energy for Heat, Power, and Electricity Generation by Census

SIC Industry Groups Total Net E Residual Fuel Oil Distillate Fuel Oil | Natural Gas
Code* and Industry (trillion Bw) (miflion kWh) (1000 bbis) (1000 bbis) (billion cu ft)
Total United States
20 Food and Kindred Products . ................... 996 50,206 w w 473
21 Tobacco Products .............coiiiieeninnns 24 864 217 81 2 .
22 Textle Mitl Products . ........................ 275 20,738 3,024 1,144 80
23 Apparel and Other Textile Products .............. 54 6,659 311 397 21
24 Lumber and Wood Products ................... 404 16,431 458 3,835 34
25 Furniture and Fixtres .............covvvunn... 83 5,651 185 591 22
26 Paper and Allied Products ..................... 2,347 55517 28,274 2,139 415
2621 PaperMills . . ..........cccciiiiiiiinnninn, 1,080 28,738 15,571 832 173
2631 PaperboardMills . . . . ....................... 879 10,684 8,515 458 155
27 Printing and Publishing . ...................... 115 17,062 117 384 47
28 Chemicals and Allied Products .. ... ............. 2,862 121,854 16,596 2,654 1,465
2819 Industrial Inorganic Chemicals,nec ............. 273 27,391 1,026 w w
2821 Plastics Materialsand Resins . ................ 284 12,842 w 248 w
2869 Industrial Organic Chemicals,nec .............. 1,096 15,428 3,918 424 587
2873 Nitrogenous Fertilizers . ..................... 193 2,930 0 24 168
29 Petroleum and Coal Products .................. 3,122 31,124 15,703 4,358 702
2911 Petroleum Refining . ..................c.cc... 3,052 29,602 15,034 1,138 666
30 Rubber and Misc. Plastics Products .............. 252 31,209 w 785 107
31 Leather and Leather Products .................. 16 1,301 548 169 5
32 Stone, Clay and Glass Products ................ 1,000 33,793 2,209 6,013 451
3241 Cement, Hydraulic . ........................ 338 9,802 Q 802 28
33 Primary Metal Industries ...................... 2,622 149,202 6,239 2,547 720
3312 Blast Furnaces and Steef Mills . . . . ............. 1,855 40,570 5,754 1,045 425
3334 Primary Aluminum .. ............c.ioviienn. 246 65,818 2 74 19
34 Fabricated Metal Products . .................... 343 30,952 737 1,202 197
35 Industrial Machinery and Equipment ... ........... 276 33,480 556 1,476 123
36 Electronic and Other Electric Equipment . . ......... 215 31,852 725 917 82
37 Transportation Equipment . .................... 349 37,283 2,970 w 134
38 instruments and Related Products ............... 113 14,344 917 368 31
39 Misc. Manufacturing Industries . . ................ 41 4,183 195 275 19
Total ... e e, 15,489 702,876 o 90,413 386,766 5,141
o). o6 Sy e - P EREEEY:
PUALTE NormastCens%;Roglon 2 g
20 Food and Kindred Products .................... 20 8,117 w - 1,334 41
21 Tobacco Products . ...........cooviiiiinnannn NA NA NA NA NA
22 Textile Mill Products ............... ...t 26 1,658 1,067 246 9
23 Apparel and Other Textile Products .............. 15 1,330 250 282 7
24 Lumber and Wood Products ................... 26 1,031 Q Q 5
25 Furniture and Fixtures ......................en 8 633 Al 109 3
28 Paper and Allied Products . .................... 281 8,804 13,419 w w
2621 PaperMills . ............cccoiiiiiiiiiiins 221 w 11,307 w 19
2631 PaperboardMills . . . . ............. .. ., 20 513 783 217 7
27 Printing and Publishing ....................... 21 3,042 39 297 6
28 Chemicalsand Alled Products . .. ............... 170 12,564 w w 48
2819 Industrial Inorganic Chemicals,nec ............. 8 411 438 99 3
2821 Plastics Materials and Resins ................. w 1,250 1,224 164 5
2869 Industrial Organic Chemicals, nec .............. 44 2,384 1,968 170 8
2873 Nirogenous Fertillzers . ..................... * w 0 * ¢
20 Petroleum and Coal Products .................. 230 2,708 w 1,115 25
2911 Petroleum Refining . ........................ 217 2,115 w 83 22
30 Rubber and Misc. Plastics Products .............. 39 5,007 w 484 1"
3N Leather and Leather Products .................. w w 403 116 W
32 Stone, Clay and Glass Products ................ 158 5,737 990 1,105 84
3241 Cement, Hydraulic ......................... 42 1,312 Q 113 ¢
33 Primary Metal Industries ...................... 355 18,081 1,475 734 108
3312 Blast Furnaces and Steel Mills . . . . ............. 262 7,975 1,059 212 70
3334 Primary Aluminum . . .. ..................... w w 2 7 w
34 Fabricated Metal Products . .................... 70 5,123 388 774 41
35 Industrial Machinery and Equipment .. ............ 47 8,721 514 693 15
36 Electronic and Other Electric Equipment .. ......... 56 8,108 515 666 18
37 Transportation Equipment . .................... 55 4,802 1,702 713 16
38 Instruments and Related Products ............... 52 4,226 842 307 8
39 Misc. Manufacturing industries . ................. w w 159 202 w
Total ... et 1,726 97,502 35,685 11,906 490
See footnotes at end of table.
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Table 3. Total Inputs of Energy for Heat, Power, and Electricity Generation by Census
Region, Industry Group, and Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)
SiC Industry Groups LPG Coal Coke & Breeze Other®
Code" and Industry (million gallons) (1000 shost tons) (1000 short tons) (trillion Btu))
Total United States
20 FoodandKindred Products ................ccoovunn w 6,796 w 90
21 Tobacco Products .. ...ttt iiiennnnens 1 767 0 .
22 Textle Mill Products . ..........cciiiiiiiieennnnans 31 1,760 ¢ 12
23 Apparel and Other Textile Products ................... 9 130 0 1
24 LumberandWood Products ..............cccviennnn 39 106 0 282
25 Furniture and Fixtures .. .........ccoviiiiininnnnns 14 132 0 12
26 Paperand Allied Products ..........cccvviiiuennnnnns 53 14,036 0 1,221
2621 PaperMills . ... ....... .. uriiirniniinsnrnsnens 23 8,546 0 508
2631 Paperboard Mills . . . . . ... i e 5 5,009 0 518
27 Printing and Publishing ............. ... i, 18 0 0 4
28 Chemicals and Allied Products . .. ...........oouvuunnn 44 13,150 119 519
2819 Industrial Inorganic Chemicals,nec .................. 3 w w 14
2821 Plastics Materials and Resins . ..................... 13 1,366 0 54
2869 Industrial Organic Chemicals,nec¢ ................... 8 4,064 0 321
2873 Nitrogenous Fertilizers .. ...............ccoiivinan * 0 0 10
29 Petroleum and Coal Products . ...........ccvvnnnnn. 628 202 0 2,109
2911 Petroleum Refining .. ....... ..., 600 287 0 2,108
30 Rubber and Misc. Plastics Products . .................. w 375 0 4
31 Leather and Leather Products . ...................... 1 61 0 *
32 Stone, Clay and Glass Products ..................... 47 13,007 390 87
3241 Cement, Hydraulic ..............cccviiiieiinnnn. * 9,876 127 42
Primary Metal Industries .............c.c oiueniinnn 60 2,650 31,539 470
3312 Blast Furnaces and SteelMills . . . . .................. 12 1,573 29,987 458
3334 Primary Aluminum .. ....... .. ... iiiiiiiiiian, 2 0 0 1
34 Fabricated Metal Products . ............c.oovvnvnnnnn. 49 447 39 9
35 Industrial Machinery and Equipment .. ................. 32 806 Q 2
36 Electronic and Other Electric Equipment .. .............. 33 324 9 2
37 Transportation Equipment ..............ccoiiinnnn. 24 1,646 w ]
38 Instruments and Related Products .. .................. Q 975 caav-cokKz 0 2
-39 Misc. Manufacturing Industries .. ...............ovun.. 6 82 L, 0 1
(L5 1,228 (4.} 57512 - . nzy - 32,458 4,817
50T
106 ™ Northeast Census Region
20 Food and Kindred Products . ....................... w w 0 3
21 Tobacco Manufactures ................ccevniunnnnn. NA NA NA NA
22 Textile Mill Products .. ............civiinnennnenn. 9 28 [} 2
23 Apparet and Other Textile Products ................... Q 0 0 ¢
24 Lumber and Wood Products . .............cccovvvnnnn 4 0 0 12
25 Furniture and FiXtures . ............cciineninnnnen, Q 0 0 Q
26 Paperand Allied Products ............ ... civiinnnnnn 21 w 0 w
2621 PaperMills . . ......... ..o ieiiiiiiininnnnnann 16 w 0 80
2631 Paperboard Mills . . . .. ...t i 1 157 0 *
27 Printing and Publishing ... ............. ..., Q 0 0 2
28 Chemicalsand Allied Products .. .. ..........ccoovvunn w 195 0 w
2819 Industrial Inorganic Chemicals,nec .................. ¢ * 0 ¢
2821 Plastics Materials and Resins . ..................... w w 0 2
2869 Industrial Organic Chemicals,nec ................... 4 0 0 14
2873 Nitrogenous Fertilizers .. ..............covivuin.n. [} 0 0 ¢
29 Petroleum and Coal Products ....................... 28 w 0 w
2911 Petroleum Refining . .......... .. viiiiiiiiiiann. 28 194 0 w
30 Rubber and Misc. Plastics Products . .................. w w 0 1
31 Leather and Leather Products ....................... ¢ Q 0 Q
32 Stone, Clay and Glass Products . ..........cov0nuvnns 7 1,320 55 8
3241 Cement, Hydraulic ...................ccocivninnn. * 1,209 52 (-]
33 Primary Metal Industries ................ ... .00ieen. 25 376 3,243 78
3312 Blast Furnaces and Stegl Mills . . . .. ................. 4 38 3,174 75
3334 Primary Aluminum .. .......... ... 0 viiinrnnannn ¢ 0 0 ¢
34 Fabricated Metal Products . ......................... 12 35 10 Q
35 Industrial Machinery and Equipment . .................. 4 56 0 *
36 Electronic and Other Electric Equipment . . .............. 1" 23 8 1
37 Transportation Equipment .. ............. oo ... 3 249 0 Q
38 Instruments and Related Products . ................... 1 975 0 1
39 Misc. Manufacturing Industries . ................... ... 2 65 0 *
Total ... .. e e w 5,155 3,316 w

See footnotes at end of table.
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Table 3. Total inputs of Energy for Heat, Power, and Electricity Generation by Census

Region, Industry Group, and Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)

SiC Industry Groups Total Net Electricity® Residual Fusl Oil Distillate Fuei Oif | Natural Gas
Code* and industry (trillion Btu) (million kWh) {1000 bbls) (1000 bbis) (billion cu ft)
Midwest Census Region
20 Foodand Kindred Products . ................... 411 19,223 1,608 w 202
21 TobaccOProducts .. ........covnvennnnsnennns NA NA NA NA NA
22 Textle Mill Products . ..............vvnvirnnnn NA NA NA NA NA
23 Apparel and Other Textile Products .............. 9 925 Q 40 5
24 Lumber and Wood Products . .................. 35 2,000 Q w 7
25 Furnitwreand Fixtures . ...............vuvune. 20 1,677 14 104 11
26 Paper and Allied Products . .................... 320 13,063 w w 80
2621 PaperMills . . ..........cccceeieinvnenrnnan 185 6,369 w w 37
2631 Paperboard Miills . . .. ............c..ci0iin. €9 2,201 251 19 16
27 Printing and Publishing ....................... 50 8,312 Q Q 28
28 Chemicals and Allied Products . ................. 395 28,578 w w 158
2819 Industrial Inorganic Chemicals,nec ............. w 10,839 w 8 w
2821 Plastics Materials and Resins . ................ w 2,834 148 14 20
2869 Industrial Organic Chemicals,nec .............. a3 2,445 85 58 36
2873 Nitrogenous Fertilizers . ..................... 31 570 0 3 27
29 Petroleum and Coal Products .................. 490 8,718 w 1,381 81
2911 Petroleum Refining . . ........c.ccoiiiiiinann 465 6,138 w 145 49
30 Rubber and Misc. Plastics Products .............. 101 11,789 w 78 49
31 Leather and Leather Products .................. 5 Q Q Q 2
32 Stone, Clay and Glass Products ................ 320 9,591 81 w 126
3241 Cement, Hydraullc .................. ... 0., 109 2,677 ¢ w 4
33 Primary Metal Industries ...................... 1,428 50,509 2,361 818 376
3312 Blast Furnaces and Steel Mills . . . . ............. 1,149 18,864 2,352 595 250
3334 Primary Aluminum .. .......... ... .. . ... w w 0 6 w
34 Fabricated Metal Products . .................... 165 14,383 334 212 96
35 Industrial Machinery and Equipment .. ............ 140 14,429 Q 411 67
36 Electronic and Other Electric Equipment . .......... 65 7.722 134 41 31
37 Transportation Equipment . .................... 188 17,574 686 w 76
38 Instruments and Related Products ............... NA NA NA NA NA
39 Misc. Manufacturing Industries . ................. 10 928 Q 85 6
Total ... it e e 4,174 208,839 15,924 7,163 1,389
South Census Region
20 Foodand Kindred Products .................... 270 17,325 1,988 w 131
21 TobaccoProducts . .........covniirinnnnanns 24 855 217 81 2
22 Textile Mill Products . ...............ccovvvnnn 240 27,238 1,956 888 76
23 Apparel and Other Textile Products .............. 27 3,988 Q 75 9
24 Lumber and Wood Products ................... 184 9,128 w w 14
25 Furniture and Fixtures .............ccocvvennns 33 3,103 100 378 7
26 Paper and Allied Products . .................... 1,362 21,565 9,956 919 w
2621 PaperMills . ............cccoiiiiiiiinnnnnn 543 10,901 2,394 484 87
2631 Paperboard Mills . . . .. .......... ... ..ol 612 5,008 5,828 115 95
27 Printing and Publishing ....................... 33 5,846 65 40 10
28 Chemicals and Allied Products . . . ............... 2,199 69,676 7,267 1,132 1,214
2819 Industrial Inorganic Chemicals,nec ............. 176 1,711 w w w
2821 Plastics Materials and Resins .. ............... 209 8,536 w 68 w
2869 Industrial Organic Chemicals, nec .............. 955 10,728 1,863 197 539
2873 Nitrogenous Fertilizers ...................... 137 1,626 0 20 19
29 Petroleum and Coal Products . ................. 1,678 14,138 w w 520
2911 Petroleum Refining . ............cccovivnvnn. 1,852 13,637 w 143 504
30 Rubber and Misc. Plastics Products .............. 85 12,084 1,263 214 39
31 Leather and Leather Products .................. w w Q 10 w
32 Stone, Clay and Glass Products . ............... 373 13,008 w w 182
3241 Cement, Hydraulic ...................cc0... 116 3,730 9 w 15
33 Primary Metal Industries ...................... 815 46,380 2,284 568 175
3312 Blast Furnaces and SteelMills . . . .. ............ 380 11,182 2,284 225 88
3334 Primary Aluminum . .. ....... ... ... . ... 88 22,728 0 42 8
34 Fabricated Metal Products . .................... 75 7,903 15 159 43
35 Industrial Machinery and Equipment .. ............ 50 7,622 22 Q 19
38 Electronic and Other Electric Equipment . .......... 64 9,830 77 183 25
37 Transportation Equipment ..................... 63 8,314 554 224 28
38 Instruments and Related Products ............... NA NA NA NA NA
39 Misc. Manufacturing Industries . .. ............... w w 33 8 w
Total ... it e 7,419 283,469 28,454 12,408 2,724
See footnotes at end of table.
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Table 3. Total Inputs of Energy for Heat, Power, and Electricity Generation by Census
Region, Industry Group, and Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)

SIC Industry Groups LPG Coal Coke & Breeze Other*
Code* and Industry (million gallons) (1000 short tons) (1000 short tons) {trilllon Btu))
Midwest Census Region
20 Food and Kindred Products ...............ccovnevnnn, Q 4,667 w 1"
21 TobacCO Products ... .......covivinnnerenrnonsnann NA NA NA NA
22 Textile Mill Products . ...........ccciciiniienunnna. NA NA NA NA
23 Apparel and Other Textile Products . .................. Q Q 0 ‘
24 Lumber and Wood Products ........................ w Q 0 15
25 Furniture and Fixtures . . .................iiiivnnn. 3 45 0 1
26 Paperand Allied Products ...............c0vivivnnnnn 9 4,660 0 w
2621 PaperMills . . ....... ... . it iiteninnan 2 2,947 0 82
2631 Paperboard Mills . . . ... ... i 1 1,338 0 13
27 Printingand Publishing ................. ... . 0u0s. 4 0 0 1
28 Chemicals and Allled Products . .. .................... w 3,976 w w
2819 Industrial Inorganic Chemicals,nec .................. * 166 w *
2821 Plastics Materials and Resins . ..................... w w 0 w
2869 Industrial Organic Chemicals,nec ................... 1 1,835 0 5
2873 Nitrogenous Fertilizers .. ..............ccoueeuen.. ¢ 0 0 Q
29 Petroleum and Coal Products ................c..0un.n w w 0 342
2911 Petroleum Refining . ........... ... ..o, w w 0 w
30 Rubber and Misc. Plastics Products ................... w w 0 1
31 Leather and Leather Products ..............c..co.vuns 1 Q (1] Q
32 Stone, Clay and Glass Products ..................... 9 5,116 w w
3241 Cement, Hydraulic . ...............ccoviiinvinan. * 3,108 * w
a3 Primary Metal Industries ........................... 21 1,862 21,397 279
3312 Blast Furnaces and Steel Mills . . . . ... ............... 7 1,212 20,443 274
3334 Primary Aluminum .. .......... ... . i, * 0 1
34 Fabricated Metal Products . ......................... 21 357 15 3
35 Industrial Machinery and Equipment . .. ................ 17 741 Q 1
38 Electronic and Other Electric Equipment . . .............. 7 204 0 1
37 Trangportation Equipment ... ...........c.cvuieenn.. w 1,328 w [
38 Instruments and Related Products .................... NA NA NA NA
39 Misc. Manufacturing Industries . ...................... * 17 1] *
Total ... it it w 23,071 21,733 w
South Census Region
20 Foodand Kindred Products . ........................ w 704 11 3
21 TobaccO Products . ............ccviiviiivnnnnnnnnn. 1 767 0 *
22 Textile Mill Products . ...............ccvervrnennn. 21 1,734 * 11
23 Apparel and Other Textile Products . .................. 3 113 0 Q
24 Lumberand Wood Products . ............c.covuvunn. 11 Q 0 128
25 Furniture and Fixiures ... ................ .. .. ... 9 87 0 10
26 Paperand Alied Products ...............cccovvuinns 17 7,570 0 w
2621 PaperMills . . ...... ... . . . ittt 4 3,988 0 308
2631 Paperboard Mills . . . .. ... ... ..., 2 3,476 0 381
27 Printing and Publishing .................. ... ..., 3 0 0 1
28 Chemicalsand Allied Products . ...................... w 8,804 w w
2819 Industrial Inorganic Chemicals,nec .................. 3 w w w
2821 Plastics Materials and Resins . ..................... 3 w 0 w
2869 Industrial Organic Chemicals,nec ................... 3 2,229 0 300
2873 Nitrogenous Fertilizers . .............cccccvveveun. ¢ 0 0 9
29 Petroleum and Coal Products ....................... 108 W Q 1,066
2911 Petroleum Refining . . ... ..........ccuieiiinnnnnnn. 96 w 0 1,064
30 Rubber and Misc. Plastics Products ................... 8 109 0 2
31 Leather and Leather Products ....................... Q 0 1] Q
32 Stone, Clay and Glass Products ..................... 18 4,260 Q 19
3241 Cement, Hydraulic .....................c.ccu.... ¢ 3,417 18 w
a3 Primary Metal Industries ........................... 11 w 6,032 w
3312 Blast Furnaces and Steel Mills . . . .. ................. 1 w 5,569 w
3334 Primary Aluminum .. .......... ... . o iiiiiiiaan. * 0 0 .
34 Fabricated Metal Products . ......................... 11 25 14 1
35 Industrial Machinery and Other Equipment .............. 9 Q 1 1
38 _ Electronic and Other Electric Equipment . . .............. Q 98 Q .
37 Transportation EQuipment . ...............c.cc.vvnnn. 8 85 * 2
38 Instruments and Related Products .................... NA NA NA NA
39 Misc. Manufacturing Industries . ...................... Q 0 0 1
Total ... .. i i i et 2 w 8,408 w

See footnotes at end of table.
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Table 3. Total Inputs of Energy for Heat, Power, and Electricity Generation by Census
Region, Industry Group, and Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)

SiC Industry Groups Total Net Electricity® Residual Fuel Oil Distillate Fuel Qil | Natural Gas
Code* and Industry (trillion Btu) (million kWh) (1000 bbls) (1000 bbls) (billion cu ft)

West Census Region

20 Foodand Kindred Products . ................... 225 7,540 w 1,128 100
21 Tobacco Products . .......... ... . . .. 0 0 0 0 0
22 Textile Mill Products ......................... 5 538 0 8 3
23 Apparel and Other Textile Products . ............. 2 418 0 0 1
24 Lumber and Wood Products ................... 158 4,271 Q 1,197 8
25 Furniture and Fixtures . ....................... NA NA NA NA NA
26 Paper and Allied Products ..................... 384 12,086 W 183 78
2621 PaperMills . ... ... ... 131 w w 47 30
2631 PaperboardMills . . .. ........... ... ... ..... 178 2,963 1,653 107 37
27 Printing and Publishing . ...................... 11 1,852 4] Q 4
28 Chemicals and Allied Products . . ................ 98 11,037 w 126 48
2819 Industrial Inorganic Chemicals, nec ............. w 4,429 w 54 9
2821 Plastics Materials and Resins . ................ 1 123 2 2 1
2869 Industrial Organic Chemicals, nec .............. 5 * 0 1 4
2873 Nitrogenous Fertilizers . ... .................. 25 77 0 1 21
29 Petroleum and Coal Products . ................. 724 7,560 W W 95
2911 Petroleum Refining . .................. ... ... 718 7,802 w 766 90
30 Rubber and Misc. Plastics Products . . ............ 17 2,349 43 Q 8
31 Leather and Leather Products .................. 1 82 0 Q- 1
32 Stone, Clay and Glass Products . ............... 149 5,368 w 723 58
3241 Cement, Hydraulic .. ....................... YAl 2,083 114 236 10
33 Primary Metal Industries . ..................... 224 34,252 119 429 61
3312 Blast Furnaces and Steel Mills . . . .. ............ 64 2,580 60 13 17
3334 Primary Aluminum . . ...... ... ... ... ..., 93 25,611 0 19 5
34 Fabricated Metal Products ..................... 34 3,543 0 57 18
35 Industrial Machinery and Equipment .. .. .......... 39 4,707 0 26 21
36 Electronic and Other Electric Equipment . .. .. ...... 30 6,193 0 27 8
37 Transportation Equipment .. ................... 42 6,594 28 w 17
38 Instruments and Related Products . .............. 23 4,230 ¢ 6 8
39 Misc. Manufacturing Industries . ................. 2 306 0 Q 1
Total ... 2,171 113,265 10,350 5,289 538

See footnotes at end of table.
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Table 3. Total Inputs of Energy for Heat, Power, and Electricity Generation by Census
Region, Industry Group, and Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)
Sic Industry Groups LPG Coal Coke & Breeze Other®
Code* and Industry (million gallons) (1000 short tons) (1000 short tons) (trillion Bt))
Waest Census Region
20 Food and Kindred Products . ...............c..o0uvunn w w w 45
21 Tobacco Products . .......ciiiiiiiiiiiiii e [} 0 [} 0
22 Textle Mill Products . ...........coiiiiiierennnnnnn Q 0 0 *
23 Apparel and Other Textile Products ................... Q 0 0 Q
24 Lumber and Wood Products ..............cevuiuennn w 0 0 127
25 Furniture and FIXtures . ............cccciiuieenenenne. NA NA NA NA
26 Paperand Allied Products ...............cco0niuenns 5 w 0 w
2621 PaperMills . . ........cciuiiiineieneenenaenannn 1 w 0 67
2631 Paperboard Mills . . . .. ........... 0 i it 1 37 0 119
27 Printing and Publishing . .............cc.iieiivuann. 5 0 0 Q
28 Chemicals and Allied Products . .. .................... 1 176 w w
2819 Industrial Inorganic Chemicals,nec .................. * 176 w w
2821 Plastics Materials and Resins ... ................... ¢ 0 0 ¢
2869 Industrial Organic Chemicals,nec ................... ‘ 0 0 2
2873 Nitrogenous Fertilizers .............ccviiiieennnns ¢ 0 0 .
29 Petroleum and Coal Products ....................... w 0 0 w
2911 Petroleum Refining .. ......... .. cciiiiininennn. w 0 0 w
30 Rubber and Misc. Plastics Products . .................. 2 1] 0 Q
31 Leather and Leather Products ....................... Q 0 0 Q
32 Stone, Clay and Glass Products ..................... 13 2,311 w w
3241 Cement, Hydraulic . .................ccceiviinnn * 2,143 58 2
33 Primary Metal Industries . ...............cccivnenennn 3 w 887 w
3312 Blast Furnaces and Steel Mills . . . .. ................. ¢ w 810 w
3334 Primary Aluminum .......... .. .0t iiiiiiannans 1 0 [ ¢
34 Fabricated Metal Products ... ..........cccevevunnnn. 5 (] 0 Q
35 Industrial Machinery and Equipment . .. ................ 2 0 0 1
36 Electronic and Other Electric Equipment . .. ............. ¢ 0 0 Q
37 Transportation Equipment . ................c.cc.0v... w 4 0 1
38 Instruments and Related Products . ................... * 0 0 1
39 Misc. Manufacturing Industries . ...................... ¢ 0 0 Q
TOtal ... e e e et 432 w 1,000 w

" See Appendices A and D for descriptions of the Standard industrial Classification system. See Appendix A.
® "Net Electricity” is obtained by summing purchases, transfers in, and generation from noncombustible renewable resources, minus quantities soid and transferred out.
It does not include electricity inputs from onsite cogeneration or generation from combustible fuels because that energy has already been included as generating fuel (for

example, coal).

© *Other” includes net steam (the sum of purchases, generation from renewables, and net transfers), and other energy that respondents indicated was used 1o produce

heat and power.

* Estimate less than 0.5 rounded 1o zero.
W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.
NA=Not available. Data are included in higher level totals.

Notes: «Totals may not equal sum of components because of independent roung&ng. +The estimates presented In this table are for the total consumption o

the production of heat and power, regardless of where the energy was prod pecifically, the estimates include the quantities of energy that were original

s

offsite and purchased by or transferred to the establishment, plus those that were produced onsite from other energy or input materials not classified as energy, or were
extracted from captive (onsite) mines or wells.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-8486, 1988 Manufacturing Energy
Consumption Survey."

Energy information Administration/Manufscturing Energy Consumption Survey: Consumption of Energy 1988

33



Table 4.

Electricity Generation by Census Region, Industry Group, and
Selected Industries, 1988
(Estimates in Btu or Physical Units)

Total Consumption of Offsite-Produced Energy for Heat, Power and

Natural Coke and
SiC Industry Groups Total Electricity”| Residual | Distillate Gas LPG Coal Breeze | Other®
Code* and Industry (trillion Btu) | (million Fuel Gil Fuel Oit ( (billion | (million (1000 (1000 | (trillion
kwh) (1000 bbls) | (1000 bbis)| cu ft) galions) | short tons) | short tong) | Btu)
Total United States
20 Food and Kindred Products ............... 946 51,680 w w 473 w 6,796 w 35
21 TobaccoProducts ...................... 26 1,454 217 81 2 1 767 0 *
22 - TextleMillProducts .................... 278 20,684 3,024 1,144 00 31 1,760 * 13
28 Apparel and Other Textile Products ......... 54 6,664 311 397 21 9 130 0 1
24 Lumber and Wood Products .............. 199 19,953 458 3,835 34 39 108 0 65
25 Furniture and Fixtures .. ................. 54 5,687 185 591 22 14 132 0 3
26 Paper and Allied Products ................ 1,409 61,015 28,274 2,139 415 53 14,036 0 263
2621 PaperMills . ........... . i, 686 31,184 15,571 932 173 23 8,546 0 105
2631 PaperboardMills . . .................... 501 13,486 8,515 458 155 5 5,000 0 128
27 Printing and Publishing .................. 115 17,066 117 384 47 18 0 0 4
28 Chemicals and Allied Products .. ........... 2,588 129,927 15,691 2,565 1,460 43 12,915 48 215
2819  Industrial Inorganic Chemicals,nec ........ 260 27,676 1,026 w w 3 w w 5
2821  Plastics Materials and Resins . ........... 258 13,259 w 182 w 13 1,366 0 29
2869 Industrial Organic Chemicals,nec ......... 924 19,452 3,442 405 582 8 4,064 0 143
2873  Nitrogenous Fertilizers ................. 186 2,958 0 24 168 * 0 0 3
29 Petroleum and Coal Products . ............ 1,070 34,172 6,143 3,844 700 115 292 0 155
2911  PetroleumRefining . ................... 997 32,243 5,475 630 666 88 287 0 150
30 Rubber and Misc. Plastics Products ......... 251 31,305 w 785 107 w 375 0 4
31 Leather and Leather Products ............. 16 1,390 548 169 5 1 61 0 ¢
32 Stone, Clay and Glass Products ........... 959 34,017 2,289 6,013 451 47 12,961 390 28
3241 Cement, Hydraulic .................... 310 9,861 Q 892 29 ¢ 9,829 127 15
33 Primary Metal Industries ................. 1,773 150,834 6,235 2,547 719 60 2,850 14,019 29
3312  Blast Furnaces and Steel Mills . . . . ... .. ... 1,007 42,328 5,754 1,045 425 12 1,573 13,366 16
3334  Primary Aluminum . ................... 248 65,973 2 74 19 2 0 0 1
34 Fabricated Metal Products . ............... 343 31,051 737 1,202 197 49 417 39 8
35 Industrial Machinery and Equipment .. ....... 278 33,894 566 1,476 123 32 806 Q 3
36 Electronic and Other Electric Equipment . .. ... 215 31,878 725 917 82 a3 324 9 2
37 Transportation Equipment . ............... 350 37,965 2,970 w 134 24 1,646 w 9
38 Instruments and Related Products .......... 112 14,339 917 368 3 Q 975 0 1
39 Misc. Manufacturing Industries . ............ 40 4,183 195 275 19 6 82 0 1
Total .. ... e 11,062 728,168 79,845 36,161 5,132 713 57,229 15,765 837
Northeast Census Region

20 Food and Kindred Products ............... 90 6,146 w 1,334 L) w w 0 3
21 Tobacco Products .. .........cconenvennnn NA NA NA NA NA NA NA NA NA
22 Textile Mill Products . ................... 26 1,629 1,087 246 9 9 28 0 2
23 Apparei and Other Textile Products ......... 15 1,330 250 282 7 Q 0 0 *
24 Lumber and Wood Products .............. 19 1,254 Q Q 5 4 0 0 Q
25 Furniture and Fixtures ................... 6 535 al 109 3 Q 0 0 Q
26 Paper and Allied Products . ............... 223 8,999 13,419 w w 21 w 0 w
2621 PaperMills . ............... ... ... ... 169 w 11,307 w 19 16 w 0 27
2631 PaperboardMills . .. ................... 20 531 783 217 7 1 157 0 ¢
27 Printing and Publighing .................. 21 3,049 30 297 6 Q 0 0 2
28 Chemicals and Allied Products . . ........... 168 12,745 w w 46 w 195 0 w
2819  Industrial Inorganic Chemicals, nec . ....... 8 411 438 99 3 ¢ * 0 *
2821  Plastics Materlals and Resins . ........... w 1,281 1,224 28 5 w w 0 2
2869  Industrial Organic Chemicals, nec . . ....... 44 2,448 1,968 170 8 4 0 0 13
2873  Nitrogenous Fertilizers . ................ * 17 0 * * 0 0 0 *
29 Petroleum and Coal Products ............. 71 3,161 1,668 1,078 25 4 w 0 14
2911 Petoleum Refining .................... 58 2,568 1,426 46 22 4 194 0 w
30 Rubber and Misc. Plastics Products ......... 39 5,101 w 464 1 w w 0 Q
3 Leather and Leather Products ............. w w 403 116 w * Q 0 Q
32 Stone, Clay and Glass Products ........... 1582 5,892 990 1,106 84 7 1,274 55 2
3241  Cement, Hydraulic .................... 36 1,312 Q 113 * ¢ 1,162 52 1
33 Primary Metal Industries ................. 236 18,444 1,475 734 107 25 376 1,382 4
3312  Blast Furnaces and Steei Mills . . . . ........ 144 8,342 1,059 212 69 4 38 1,313 2
3334 Primary Aluminum . ................... w w 2 7 w ¢ 0 0 *
34 Fabricated Metal Products ................ 70 5,125 388 774 41 12 35 10 Q
35 Industrial Machinery and Equipment ... ...... 47 6,782 514 693 15 4 56 0 *
38 Electronic and Other Electric Equipment . . . . .. 56 8,128 515 666 18 1 23 8 1
37 Transportation Equipment ................ 55 4,882 1,702 713 16 3 249 0 1
38 Instruments and Related Products .......... 52 4,222 842 307 8 1 975 0 ¢
38 Misc. Manufacturing Industries . ............ w w 159 202 w 2 65 0 *
Total ......coiii e 1,371 99,264 33,195 11,803 489 w 5,108 1,455 w

See footnotes at end of table.
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Table 4. Total Consumption of Offsite-Produced Energy for Heat, Power and
Electricity Generation by Census Region, Industry Group, and

Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)

Natural Coke and
sic Industry Groups Total Electricity® | Residual | Distillate Gas LPG Coal Breeze | Other*
Code* and Industry (tritlion Btu) | (million Fuel Oll Fuel Oll {bilion | (million (1000 {1000 | (trillion

kWh) (1000 bbis) | (1000 bbis)| cu ft) gallons) | short tons) | short tons) | Btu)

Midwest Census Region

20 Food and Kindred Products ............... 411 19,463 1,608 w 202 Q 4,667 w 10
21 TobaccoProducts . ............ccovuuens NA NA NA NA NA NA NA NA NA
22 Textile Mill Products . ................... NA NA NA NA NA NA NA NA NA
23 Apparel and Other Textile Products ......... 9 930 Q 40 5 Q Q 0 ¢
24 Lumber and Wood Products .............. 25 2,000 Q w 7 w Q 0 4
25 Furniture and Fixtures ................... 19 1,712 14 104 11 3 45 0 .
26 Paper and Allied Products . ............... 268 13,326 w w 80 ) 4,680 0 24
2621 PaperMills . .......... ... ... ... .. .... 148 6,519 w w 37 2 2,847 0 14
2631 PaperboardMills . . .................... 64 2,205 251 19 18 1 1,339 1] 7
27 Printing and Publishing .................. 50 8,313 Q Q 26 4 0 0 1
28 Chemicals and Allled Products .. ........... 386 28,694 w w 157 w 3,976 w 21
2819  Industrial Inorganic Chemicals, nec . ....... w 10,839 w 8 w ¢ 166 1 ¢
2821  Plastics Materials and Resins ............ w 2,943 148 14 20 w w 0 W
2869  Industrial Organic Chemicals, nec ......... 9 2,478 85 56 36 ¢ 1,835 0 4
2873  Nitrogenous Fertilizers . ................ 30 570 0 3 27 ¢ 0 0 Q
29 Petroleum and Coal Products ............. 130 6,778 2,448 1,316 61 27 w 0 18
2911  Petroleum Refining . ................... 105 6,196 2,274 80 49 2 w 0 w
30 Rubber and Misc. Plastics Products ......... 100 11,789 w 78 49 w w 0 1
31 Leather and Leather Products ............. 5 Q Q Q 2 1 Q 0 Q
32 Stone, Clay and Glass Products ........... 297 9,615 61 w 126 9 5,116 w w
3241  Cement, Hydraulic .................... a3 2,698 ¢ w 4 ¢ 3,108 ¢ w
33 Primary Metal Industries ................. 906 51,834 2,357 816 376 21 1,662 10,729 17
3312  Blast Furnaces and Steel Mills . . . ......... 626 19,901 2,352 595 250 7 1,212 9,775 12
3334  Primary Aluminum ... ................. w w 0 6 w ¢ 0 0 1
34 Fabricated Metal Products . ............... 165 14,474 334 212 96 21 357 15 3
35 Industrial Machinery and Equipment .. ....... 142 14,737 Q 411 67 17 741 Q 2
36 Electronic and Other Electric Equipment . . . ... 65 7.723 134 41 31 7 204 0 1
37 Transportation Equipment ................ 190 18,125 686 w 75 w 1,328 w 6
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries .. ........... 10 928 Q 85 6 ¢ 17 (] ¢
Total ... e 3,198 211,658 11,949 7,008 1,388 w 23,07 11,065 w
South Census Region

20 Food and Kindred Products ............... 253 17,515 1,998 w 130 w 794 11 15
21 TobaccoProducts .. .................... 26 1,445 217 81 2 1 787 0 .
22 Textile Mill Products . ................... 241 27,214 1,956 888 76 21 1,734 ¢ 1
23 Apparel and Other Textile Products ......... 27 3,986 Q 75 9 3 113 0 Q
24 Lumber and Wood Products . ............. 78 9,210 w w 14 11 Q 0 22
25 Furniture and Fixtures . .................. 25 3,103 100 378 7 9 87 0 2
26 Paper and Allied Products ................ 694 24,357 9,956 219 w 17 7,570 0 w
2621 PaperMills . ................ . . ... 285 12,228 2,394 484 87 4 3,088 0 48
2631 PaperboardMills . . .................... 320 6,330 5,828 115 85 2 3,476 0 85
27 Printing and Publishing .................. 33 5,846 65 40 10 3 0 0 1
28 Chemicals and Allied Products . ............ 1,920 77,028 6,383 1,109 1,209 w 8,588 w 172
2819  Industrial Inorganic Chemicals,nec ........ 165 11,992 w w w 3 w w 4
2821  Plastics Materials and Resins ............ 185 8,911 w 68 w 3 w 0 w
2869 Industrial Organic Chemicals, nec ......... 785 14,474 1,388 179 535 3 2,229 0 128
2873  Nitrogenous Fertilizers . ................ 131 1,646 0 20 119 . 0 [+] 3
29 Petroleum and Coal Products ............. 692 16,040 835 841 518 26 w 0 80
2911 PetroleumRefining .................... 668 15,507 694 79 504 14 w 0 89
30 Rubber and Misc. Plastics Products ......... 95 12,065 1,253 214 39 8 109 0 2
31 Leather and Leather Products ............. w w Q 10 w Q 0 0 Q
32 Stone, Clay and Glass Products ........... 364 13,098 w w 182 18 4,260 Q 10
3241 Cement, Hydraulic .................... 111 3,730 9 w 15 * 3,417 18 w
a3 Primary Metal Industries ................. 443 46,303 2,284 568 175 11 w 2,749 w
3312  Blast Furnaces and Steel Mills . . . ......... 210 11,504 2,284 225 88 1 w 2,277 w
3334  Primary Aluminum . . .................. 86 22,738 o 42 8 ‘ 0 [ ¢
34 Fabricated Metal Products . ............... 75 7,903 15 159 43 11 25 14 1
35 Industrial Machinery and Equipment .. ....... 50 7,622 22 Q 19 9 Q 1 1
36 Electronic and Other Electric Equipment ... ... 64 9,830 77 183 25 Q 98 Q ¢
37 Transportation Equipment ............. 63 8,364 554 224 26 6 65 * 1
38 Instruments and Related Products .......... NA NA NA NA NA NA NA NA NA
39 Misc. Manufacturing Industries . ............ w w 33 8 w Q 0 0 Q
Total ..... ... ... .. ... 5177 206,328 26,338 12,313 2,717 208 w 3,054 w

See footnotes at end of table.

Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1988 35



Table 4. Total Consumption of Offsite-Produced Energy for Heat, Power and
Electricity Generation by Census Region, Industry Group, and
Selected Industries, 1988 (Continued)
(Estimates in Btu or Physical Units)

Natural Coke and
SIC Industry Groups Total Electricity’| Residual | Distillate Gas LPG Coal Breeze | Other*
Code* and Industry (trillion Btu) | (million Fue! Ol Fuel Oil | (billion | (million (1000 (1000 | (trillion
kwh) (1000 bbis) | (1000 bbis)| cu ft) galions) | short tons) | short tons) | Btu)
West Census Region

20 Food and Kindred Products . .............. 192 8,568 w 1,128 100 w w w 8
21 TobaccoProducts . ..................... 0 0 0 0 0 0 0 0 0
22 Textile Mill Products .................... 5 538 0 8 3 Q 1] 0 ¢
23 Apparel and Other Textile Products ......... 2 418 ] (] 1 Q 0 0 Q
24 Lumber and Wood Products .............. 78 7,489 Q 1,197 8 w 0 0 35
25 Fumniture and Fixtures ................... NA NA NA NA NA NA NA NA NA
26 Paper and Allied Products ................ 224 14,333 w 183 78 5 w 0 w
2621 PaperMills ................. ...l 84 w w 47 30 1 w 0 17
2631 PaperboardMills . . .................... 97 4,421 1,653 107 37 1 37 0 33
27 Printing and Publishing .................. 11 1,858 0 Q 4 5 0 0 Q
28 Chemicals and Allied Products . . ........... 85 11,462 w 126 48 1 175 w w
2819  Industrial Inorganic Chemicals, nec . ....... w 4,433 w 54 9 * 175 w ¢
2821  Plastics Materials and Resins .. .......... 1 123 2 2 1 ¢ 0 0 ¢
2869  Industrial Organic Chemicals,nec . ........ 4 53 0 1 4 * 0 0 ¢
2873 Nitrogenous Fertilizers . ................ 24 725 0 1 21 ¢ [} 0 ¢
29 Petroleum and Coal Products ............. 177 8,192 1,202 810 95 58 0 0 33
2911  PetroleumRefining .................... 166 7.7 1,080 424 90 49 ] 0 32
30 Rubber and Misc. Plastics Products . ........ 16 2,349 43 Q 8 2 0 0 Q
31 Leather and Leather Products ............. 1 82 0 Q 1 Q 0 0 Q
32 Stone, Clay and Glass Products . .......... 146 5,412 w 723 58 13 2,311 w w
3241 Cement, Hydraulic .................... 70 2,123 114 236 10 * 2,143 58 1
33 Primary Metal Industries ................. 187 34,253 119 429 61 3 w 58 w
3312 Blast Furnaces and Steel Mills . . . .. .. ... .. 28 2,580 60 13 17 ¢ w 1 w
3334 Primary Aluminum . ................... 93 25,611 0 19 5 1 0 0 *
34 Fabricated Metal Products . ............... 34 3,548 0 57 18 5 0 0 Q
35 Industrial Machinery and Equipment ......... 39 4,754 0 26 21 2 0 0 1
36 Electronic and Other Electric Equipment . .. ... 30 6,197 0 27 8 * 0 [} Q
37 Transportation Equipment ................ 42 6,594 w w 17 w 4 0 1
38 Instruments and Related Products .......... 23 4,230 ¢ -] 8 ¢ 0 0 1
39 Misc. Manufacturing Industries . ............ 2 308 ) Q 1 . 0 0 Q
TRl ... 1,306 120,918 8,464 4,847 538 145 w 191 w

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

* *Electricity” consists of quantities of electricity that were purchased or transferred in, and is equivalent to “purchased electricity” as defined in the Annual Survey of
Manufactures.

¢ "Other” includes all other energy that was purchased or transferred in and not shown elsewhere.

* Estimate less than 0.5 rounded to zero.

Wa=Withheld to avoid disclosing data for individual establishments. Data are included in higher leve! totals.

Q=Withheid because Relative Standard Error is greater than 50 percent. Data are induded in higher leve! totals.

NA=Not available. Data are included in higher level totals.

Notes: «Totals may not equal sum of components because of independent rounding. «The derived estimates presented in this table represent the consumption of
energy originally produced offsite, acquired as a result of a purchase or transfer and consumed onsite for the production of heat and power. This definition Is consistent
with the definition of "purchased” fuels and electric energy used by the Bureau of the Census in the preparation of “Fuels and Electric Energy Consumed,” of the
Annual Survey of Manufactures, for 1974 through 1881. See Appendix A,

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, *1988 Manufacturing Energy
Consumption Survey."
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Table 5. Shell Storage Capacity of Selected Petroleum Products by Industry Group

and Selected Industries, 1988
(Thousand Liquid Barrels)

SIC Industry Groups
Code* and Industry Residual Fuel Qil | Distiliate Fuel Qil LPG
20 Foodand Kindred Products . .. ........ ..o ttiiinniiirneinneennsonennsnanas 2,382 1,971 545
21 TobacCo ProduCts . . .. ... ittt it e e i e 187 35 5
22 Textile Mill Products . ... ... it ittt ittt it e 1,117 411 348
23 Apparel and Other Textile Products ... ......... ittt iinriennernunnaanaenss 61 335 39
24 Lumber and Wood ProducCES . . ... .. ittt ittt i i e Q 686 185
25 Furniture and FixXIUres . . ... ... ... ... ittt ittt s tanernreaeaannnns 111 185 135
26 Paper and Allied Products . . ... ... vttt e e e 4,344 1,053 181
2621 Paper MIlls . . ... e e et ettt e 2,087 352 39
2631 Paperboard MIllS . . . .. ... . e e e e e s 1,493 347 17
27 Printing and Publishing ... ....... .. 0ttt i i it e it e o1 172 153
28 Chemicals and Allied ProguCs . . ... ... .ottt ittt ittt et e 5,035 2,118 83,268
2819 Industrial Inorganic Chemicals, Nec . ... ....... ... it iiiiinieneinns 467 234 50
2821 Plastics Materials and RESINS . . . ... ..ttt ittt ittt aanaanss 449 256 8,522
2869 Industrial Organic Chemicals, NBC . . .. ... ... .. ittt it enananes 1,083 6852 72,287
2873 Nitrogenous Fertilizers . . ... ....... ..o ienneetoienesioneterasessanansas 84 31 10
29 Petroleum and Coal ProduCts .. ....... .o vt iii ittt 209 Q 37
2911 PetroleUm Refining . . . ..o et ittt i e NA NA NA
30 Rubber and Misc. Plastics Products . .......... vt iniiiiiieieeaniannnns 1,188 556 160
31 Leather and Leather Products . . ... ... ..ttt iiiii i iiniennncnreaennrsnens Q 172 7
32 Stone, Clay and Glass Products .. ........citiie it iininniniinneanennsanenenans 815 3,737 675
3241 Cement, Hydraulic . ... ....... ... .ottt ttterernnencrsnenassnnnns 218 247 9
33 Primary Metal IndUstrios ... .......cciutiittiiinitii it e aienaraaenrsacensons 4,392 2,586 926
3312 Blast Furnaces and Steel Mills . . . .. .. ... i i i i i e 4,178 1,083 104
3334 Primary Aluminum . . ... ... i e e e e e w 148 65
34 Fabricated Metal Products ... ...... ottt ini ittt iiire it ean e snaenaneaanens 422 785 560
35 Industrial Machinery and EQUIpmMent . .. .. .. ..ot it i ettt e e 343 900 449
36 Electronic and Other Electric EQUIPMENE . . .. ... ... ittt it i e aii e ian s snness 310 708 385
37 Transportation EQUIDMeNT . .. ... . ittt n et is et e s 718 768 376
38 Instruments and Related Products . ............cviiniiiiiiroineieenenensnnennas 286 270 55
39 Misc. Manufacturing IndUSHr@s . ... . .. it i i e e e e 42 129 45
0 22,206 21,158 88,531

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.
Q=Withheld because Relative Standard Error is greater than 50 percent. Data are inciuded in higher leve! totals.
NA=Not available. Data included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1988 Manufacturing Energy

Consumption Survey.”
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Table 6. Selected Energy Operating Ratios by Census Region, Industry Group, and
Selected Industries, 1988
Consumption per Consumption per | Major Byproducts® | Fuel OiF as a
SiIC Industry Groups Consumption per Dollar of Value Dollar of Value of as a Percent of Percent of
Code* and Industry Employee Added Shipments Consumption Natural Gas
{million Btu) {thousand Btu) (thousand Btu) (percent) (percent)
Total United States
20 Food and Kindred Products . .............. 694.4 7.6 2.8 0.0 w
21 TobaccoProducts ...................... 579.8 1.4 1.0 0.0 785
22 Toxtle Ml Products . ................... 451.0 108 4.4 0.0 276
23 Apparel and Other Textile Products ......... 423 1.3 0.7 0.0 19.5
24 Lumber and Wood Products .............. 550.9 13.0 55 0.0 723
25 Furniture and Fixtures ................... 1311 3.1 1.7 0.0 203
26 Paper and Allied Products ................ 3,4975 36.7 17.2 3565 445
2621 PaperMills . ......................... 8,438.4 684.4 328 308 58.2
2631 PaperboardMills . . .................... 15,726.2 96.3 526 405 35.1
27 Printing and Publishing .................. 73.3 1.3 09 0.0 6.2
28 Chemicals and Allied Products . . ........... 3,601.0 224 116 0.2 7.9
2819  Industrial Inorganic Chemicals, nec . .. ..... 3,7208 33.1 18.7 25 w
2821  Plastics Materials and Resins .. .......... 5,065.6 23.8 9.7 59 w
2869  Industrial Organic Chemicals, nec . ........ 11,056.6 457 23 19.9 45
2873  Nlitrogenous Fertilizers . ................ 35,881.4 1921 81.2 2.1 0.1
29 Petroleum and Coal Products ............. 28,414.2 1270 3.7 48.3 17.2
2911  Petroleum Refining . ................... 41,320.5 1434 252 49.4 148
30 Rubber and Misc. Plastics Products ......... 3286 5.6 29 0.2 w
31 Leather and Leather Products ............. 108.1 33 1.5 0.0 92.6
32 Stone, Clay and Glass Products ........... 2,038.5 205 16.3 0.0 107
3241 Cement, Hydraulic .................... 18,424.1 150.7 79.3 0.0 268
33 Primary Metal Industries ................. 3,781.9 459 1786 16.5 7.3
3312 Blast Furnaces and StesiMills . . .. ........ 98,7211 95.9 38.8 23.2 9.7
3334 Primary Aluminum . ................... 13,077.9 65.3 30.8 0.0 22
34 Fabricated Metal Products ................ 251.1 44 22 0.0 57
35 industrial Machinery and Equipment . ........ 145.0 20 1.1 0.0 9.6
36 Electronic and Electric Equipment .......... 1436 22 1.2 0.0 118
37 Transportation Equipment . ............... 182.7 24 1.0 0.0 w
38 Instruments and Related Products .......... 103.9 1.3 0.9 0.0 24.7
39 Misc. Manufacturing Industries . ............ 1104 2.2 1.2 0.0 144
AllManufacturing . .................... 868.1 1241 5.7 19.6 1438
Northeast Census Region
20 Food and Kindred Products ............... 480.2 44 1.9 0.0 w
21 Tobacco Products ...................... NA NA NA NA NA
22 Textile Ml Products .................... 341.8 8.5 39 0.0 86.9
23 Apparel and Other Textile Products ......... 433 1.4 0.6 0.0 48.0
24 Lumber and Wood Products .............. 2795 6.8 34 0.0 Q
25 Furniture and Fixtures ................... 145.7 3.2 20 0.0 36.0
28 Paper and Allied Products . ............... 21714 258 120 w w
2621 PaperMills ................... .. ..., 5,799.5 55.8 259 19.0 w
2631 PaperboardMills . . .................... 5,082.9 63.7 30.9 0.0 81.2
27 Printing and Publishing .................. 56.3 1.0 0.7 0.0 30.1
28 Chemicals and Allied Products . . ........... 834.8 53 3.2 0.2 w
2819  Industrial Inorganic Chemicals, nec . . ...... 1,3184 13.1 6.0 0.0 109.7
2821  Plastics Matorials and Resins . . .......... w w w w 1735
2869  Industrial Organic Chemicals, nec . ........ 2,1204 145 7.3 0.4 1636
2873  Nitrogenous Fertilizers ................. 5,409.6 106.7 27.2 0.0 0.3
20 Petroleum and Coal Products ............. 14,987.5 1156 18.1 w w
2911  Petroleum Refining . ................... 20,998.8 168.5 205 w w
30 Rubber and Misc. Plastics Products ......... 295.3 53 2.7 1.2 w
31 Leather and Leather Products ............. w w w 0.0 w
32 Stone, Clay and Glass Products ........... 1,634.1 23.1 13.8 0.0 14.6
3241 Cement, Hydraufic .................... 16,829.6 1269 84.5 0.0 1,484.2
33 Primary Metal Industries ................. 2,125.8 29.2 1114 195 122
3312 BlastFurnaces and SteelMills . . .. ........ 5,692.3 62.7 28.2 w 1.0
3334  Primary Aluminum .. ............ . ..., w w w 0.0 w
34 Fabricated Metal Products . ............... 266.8 4.7 27 0.0 16.6
35 Industrial Machinery and Equipment .. ....... 117.2 1.6 1.0 0.0 474
36 Electronic and Electric Equipment .......... 142.1 2.2 1.3 0.0 38.2
a7 Transportation Equipment ................ 188.5 27 1.4 0.0 89.0
38 Instruments and Related Products .......... 133.5 1.6 1.1 0.0 878
39 Misc. Manufacturing Industries . ............ w w w 0.0 w
AltManufacturing ..................... 4531 8.5 35 129 58.2
See footnotes at end of table.
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Table 6.

Selected Industries, 1988 (Continued)

Selected Energy Operating Ratios by Census Region, Industry Group, and

Consumption per Consumption per | Major Byproducts® | Fuel OiF as a

SiC Industry Groups Consumption per Dollar of Value Dollar of Value of as a Percent of Percent of

Code* and Industry Employee Added Shipments Consumption Natural Gas

(million Btu) (thousand Btu) (thousand Btu) (percent) (percent)
Midwest Census Region
20 Food and Kindred Products ............... 8954 8.8 29 0.1 w
21 Tobacco Products .. .............cvuunn. NA NA NA NA NA
22 Textile Mill Products . ................... NA NA NA NA NA
23 Apparel and Other Textle Products . ........ 758 1.0 0.5 0.0 10.7
24 Lumber and Wood Products .............. 329.1 9.9 4.3 0.0 w
25 Furniture and Fixtures ................... 150.3 27 1.5 0.0 8.3
26 Paper and Allied Products . ............... 1,467.1 17.0 7.4 w w
2621 PaperMills . .............ccoiiiiiann 5,059.5 498 220 16.1 w
2631  PaperboardMills . . . ................... 8,3735 61.0 38.2 8.0 10.1
27 Printing and Publishing .................. 929 1.6 1.0 0.0 0.8
28 Chemicals and Allied Products . ............ 2,047.3 13.2 7.2 w w
2819  Industrial Inorganic Chemicals, nec . . ... ... w w w 0.0 w
2821  Plastics Materials and Resins . ........... w w w w 5.0
2869  Industrial Organic Chemicals, nec ......... 5,705.4 35.2 16.5 0.2 23
2873  Nitrogenous Fertilizers .. ............... 34,048.2 237.2 99.8 31 0.1
29 Petroleum and Coal Products ............. 17,918.6 95.9 200 634 w
2911 Petroleum Refining . ................... 36,848.1 120.0 222 56.3 w
30 Rubber and Misc. Plastics Products . ........ 3323 8.4 3.0 0.0 w
31 Leather and Leather Products ............. 139.9 3.8 1.8 0.0 38.7
32 Stone, Clay and Glass Products . .......... 2,288.9 309 174 0.0 w
3241  Cement, Hydraulic .................... 20,398.8 163.9 0.9 0.0 w
33 Primary Metal Industries ................. 4,632.1 598 2.1 18.1 5.1
3312  Blast Furnaces and Steel Mills . . . .. ... .... 11,983.2 116.0 46.0 2.4 7.1
3334  Primary Aluminum .. .................. w w w 0.0 w
34 Fabricated Metal Products . ............... 286.9 4.8 24 0.0 3.4
35 Industrial Machinery and Equipment . ........ 175.2 2.4 1.4 0.0 3.6
36 Electronic and Other Electric Equipment .. . . .. 163.4 25 1.3 0.0 34
37 Transportation Equipment ................ 287.2 3.0 1.0 0.0 w
38 Instruments and Related Products .......... NA NA NA NA NA
39 Misc. Manufacturing Industries . .. .......... 129.4 2.2 1.3 0.0 8.5
All Manufacturing ..................... 793.6 10.5 4.6 13.7 9.9
South Census Region
20 Food and Kindred Products ............... 530.4 8.7 25 0.0 w
21 TobaccoProducts . ...........ccocvuenun. 582.3 1.4 1.0 0.0 81.0
22 Textile Mill Products ... ................. 468.9 14 45 0.0 222
23 Apparet and Other Textile Products ......... 38.0 1.5 0.8 0.0 55
24 Lumber and Wood Products .............. 636.5 184 6.3 0.0 w
25 Furniture and Fixtures ................... 130.6 3.7 1.8 0.0 30.1
26 Paper and Allied Products ................ 5,806.3 83.0 26.8 43.2 w
2621 PaperMills ................ ... ... ... 12,672.8 742 43.4 30.8 200
2631  PaperboardMills . ..................... 18,006.0 100.5 55.6 4.2 38.0
27 Printing and Publishing . ................. 73.2 1.4 0.9 0.0 6.0
28 Chemicals and Allied Products . .. .......... 6,315.0 359 171 w 4.2
2819  Industrial Inorganic Chemicals, nec ........ 3,963.8 36.8 22.2 w w
2821  Plastics Materials and Resins . ........... 7,091.0 28.6 114 w w
2869  Industrial Organic Chemicals, nec . ........ 15,578.0 524 242 28 23
2873  Nitrogenous Fertilizers ................. 44,301.5 193.8 85.0 20 0.1
29 Petroleum and Coal Products ............. 34,693.3 135.1 24.7 479 w
2911 Petroleum Refining . ................... 43,9771 145.0 25.7 48.6 w
30 Rubber and Misc. Plastics Products ......... 389.5 57 3.1 0.1 28
31 Leather and Leather Products ............. w w w 0.0 w
32 Stone, Clay and Glass Products ........... 1,9123 313 16.8 0.0 w
3241  Cement, Hydraulic .................... 17,7143 162.1 827 0.0 w
33 Primary Metal Industries ................. 3,808.8 447 165 w 9.8
3312  Blast Furnaces and SteelMills . . . ......... 9,148.0 846 38.6 23.4 173
3334  Primary Aluminum . ................... 14,272.2 55.0 28.2 0.0 29
34 Fabricated Metai Products . ............... 2303 4.6 1.8 0.0 23
35 Industrial Machinery and Equipment . . ....... 1242 19 0.9 0.0 10.8
36 Electronic and Other Electric Equipment . . . . .. 152.6 23 1.1 0.0 6.1
37 Transportation Equipment ................ 1494 20 0.8 0.0 182
38 Instruments and Related Products .......... NA NA NA NA NA
39 Misc. Manufacturing Industries . ............ w w W 0.0 w
All Manufacturing ..................... 1,252.6 18.2 8.1 233 9.0
See footnotes at end of table.
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Table 6. Selected Energy Operating by Census Reglon, Industry Group, and Selected
Industries, 1988 (Continued)

Consumption per Consumption per | Major Byproducts® | Fuel OiF as a

Sic Industry Groups Consumption per Dollar of Value Dollar of Value of as a Percent of Percent of

Code* and industry Employee Added Shipments Consumption Natural Gas

{million Btu) {thousand Btu) (thousand Btu) (percent) (percent)
West Census Region

20 Food and Kindred Products ............... 831.2 9.4 3.7 0.0 w
21 TobaccoProducts .. .................... 0.0 0.0 0.0 0.0 0.0
22 Textile Mill Products . ................... 474.7 9.5 3.2 0.0 1.7
23 Apparel and Other Textile Products ......... 25.0 1.0 05 0.0 0.0
24 Lumber and Wood Products .............. 650.9 1.7 5.5 0.0 98.3
25 Furniture and Fixtures . .................. NA NA NA NA NA
26 Paper and Allied Products . ............... 4,3275 45.2 20.8 w w
2621 PaperMills . .................ciiinn, 12,548.1 745 37.2 354 w
2631 PaperboardMills . . .................... 18,230.6 1114 56.6 456 293
27 Printing and Publishing .................. 54.1 0.9 06 0.0 Q
28 Chemicals and Allled Products . ............ 1,979.1 21.2 1.4 w w
2819  Industrial Inorganic Chemicals, nec . ....... w w w w w
2821  Plastics Materials and Resins ............ 827.2 35 1.3 0.0 34
2869  Industrial Organic Chemicals, nec . ........ 5,105.8 359 19.0 0.0 0.1
2873  Nitrogenous Fertilizers . ................ 19,044.2 150.5 56.1 1.2 0.0
29 Petroleum and Coal Products ............. 38,486.2 143.1 273 w w
2911  PetroleumRRefining . ................... 43,660.3 151.8 283 w w
30 Rubber and Misc. Plastics Products ......... 193.0 3.4 1.8 0.0 57
31 Leather and Leather Products . ............ 89.9 1.9 1.0 0.0 0.3
32 Stone, Clay and Glass Products ........... 2,506.3 315 16.6 0.0 w
3241 Cement, Hydraulic .................... 17,953.2 133.7 703 0.0 21.1
33 Primary Metal Industries ................. 3,958.1 30.6 123 w 5.2
3312  Blast Furnaces and SteelMills . . . . ........ 8,682.6 825 359 w 26
3334  Primary Aluminum . ................... 12,919.8 67.9 32.6 0.0 1.9
34 Fabricated Metal Products ................ 164.0 27 1.9 0.0 1.8
35 Industrial Machinery and Equipment . .. ...... 129.3 1.5 0.8 0.0 Q
36 Electronic and Other Electric Equipment .. . ... 104.6 1.4 1.0 0.0 1.9
37 Transportation Equipment . ............... 93.0 13 0.7 0.0 w
38 Instruments and Related Products .......... 746 1.0 0.7 0.0 0.5
39 Misc. Manufacturing Industries . ............ 39.5 1.0 0.5 0.0 Q
All Manufacturing . .................... 761.0 10.5 5.4 235 173

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

® *Major Byproduct” fuels include coke oven and blast furnace gas (produced primarily in the blast furnace industry, SIC 3312); still gas (produced primarily in
refineries, SIC 2911); and pulping liquor (produced primarily in pulp and paper mills, SIC 2611 and 2621).

¢ "Fuel Oil* includes distillate and residual.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher levei totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are induded in higher level totals.

NA=Not available. Data are included in higher level totals.

Note: Operating ratios were calculated using the input energy estimates reported in Table k\

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy E se Division, Form EIA-848, 1888 Manufacturing Energy
Consumption Survey,” and Bureau of the Census, Industry Division, data files for the "1988 Annual Survey of Manufactures” and the "1987 Census of Manufactures.”
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Table 7. Total Primary Consumption of Energy for All Purposes by Economic
Characteristics of the Establishment, 1988
(Estimates in Btu or Physical Units)

Net Natural Coke and
Economic Electricity’ Residual Distillate Gas LPG Coal Breeze
Characteristics® Total (million Fuel Oil Fuel Qil (billion {million (1000 (1000 Other*
(trillion Btu) kWh) (1000 bbls) | (1000 bbls) cu ft) galions) | short tons) | short tons) | (trillion Btu)
Value of Shipments and Receipts
(million dollars)
Under20 ................ 1,576 124,742 7,723 16,705 663 261 4,584 857 173
2049 ......... ..o 1,698 107,914 12,258 6,682 716 224 9,058 521 239
6089 ............ ...t 1,637 89,208 11,673 4,434 680 7 12,891 741 192
100-248 ................. 2,727 125,474 16,560 2,932 1,061 1,360 15,894 752 5§73
250499 ................. 3,124 130,485 22,598 3,189 712 2,837 14,788 942 1,176
500andOver ............. 6,514 124,964 22,931 3,913 1,863 6,658 40,367 13,116 2,071
Not ascertained® ........... 200 3258 0 0 0 0 0 0 0 8,258 194!
Total ........iiiiiiinnl L, 2esst 702,876 93,744 37,885 5,685 11512 97,582 16920 %6062 ,,
P2
Employment Size
Under50 ................ 680 52,820 1,644 11,208 313 168 729 125 a7
5099 . ... .. ... 821 45,874 7,516 4,204 375 82 3,366 208 116
100-249 ... ............. 2,506 118,774 15,704 7,071 1,022 1,197 12,853 869 490
250499 ................. 3,100 121,648 16,134 5,189 1,030 2,458 12,032 734 881
500999 ................. 4,030 161,860 19,819 4,210 1,182 2,883 16,377 91 1,427
1,000andOver ........... 6,140 201,800 32,929 5,803 1,763 4,623 52,226 14,113 1,343
Not ascertained® ........... 3268 0 0 0 0 0 0 0 -3;250-
Total .................... 268584 702,876 93,744 37,865 5,695 11,512 97,582 16,929 %608

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.

® *Net Electricity” is obtained by summing purchases, transfers in, and generation from noncombustible renewable resources, minus quantiies sold and transferred
out. It does not include electricity inputs from onsite cogeneration or generation from combustible fuels because that energy has already been included as generating
fuel (for example, coal).

¢ "Other” includes net steam (the sum of purchases, generation from renewables, and net transfers), and other energy that respondents indicated was used to
produce heat and power or as feedstock/raw material inputs. See also Footnote "d.”

¢ The entry in the "Not ascertained" row and the "Other” column consists of the feedstocks and raw material inputs that were consumed by petroleum refineries for
the production of nonenergy products (i.e., asphalt, waxes, lubricants, and solvents), as well as feedstock consumption at adjoining petrochemical plants. That entry
includes all of those inputs, regardless of type. Those inputs that were converted to other energy products by petroleum refineries (e.g., crude oil converted to residual
and distiliate fuel oils) are excluded. The quantities of energy consumed by petroleum refineries for the production of heat and power are included in the appropriate
“Value of Shipments and Receipts® or "Employment Size" rows. See Appendix A for more information.

Notes: «Totals may not equal sum of components because of independent rounding. <The derived estimates presented in this table are for the primary consumption
of energy for heat and power and as feedstocks or raw material inputs. Primary consumption is defined as the consumption of the energy that was originally produced
offsite or was produced onsite from input materials not classified as an energy. Examples of the latter are hydrogen produced from the electrolysis of brine; the output
of captive (onsite) mines or wells; woodchips, bark, and woodwaste from wood purchased as a raw material input; and waste materials such as wastepaper and
packing materials. Primary consumption excludes quantities of energy that are produced from other energy inputs and, therefore, avoids double counting.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1988 Manufacturing Energy
Consumption Survey,” the Office of Oil and Gas, Petroleum Supply Division, Form EIA-810, "Monthly Refinery Report” for 1988, and Bureau of the Census, Industry
Division, data files for the "1988 Annua! Survey of Manufactures” and the "1987 Census of Manufactures.”
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Table 8. Total Primary Consumption of Combustible Energy for Nonfuel Purposes by
Economic Characteristics of the Establishment, 1988
(Estimates in Btu or Physical Units)

Coke and
Residual Distillate | Natural Gas LPG Coal Breeze Other®
Economic Characteristics* Total Fuel Ol Fuel Oll (bitiion (million (1000 (1000 (trillion
(trillion Btu) | (1000 bbis) | (1000 bbis) cu ft) gallons) short tons) | short tons) Btu)
Value of Shipments and Receipts
(million dollars)
Under20 .................... 61 Q 562 19 23 486 103 14
2049 . ... e 130 2,202 66 64 60 789 143 20
5099 ........ ... oiiiinl., 252 w 103 76 56 4,467 303 42
100249 ............ .0, 430 Q 58 175 1,273 w w 1"
250499 ................ ... 510 w 327 81 2,601 w 094 139
500andOver ................. 1.491 w 79 141 6,182 28,116 w 48
Not ascertained® ............... 2yl 268 Y 0 0 0 0 0 257 3.8
Total ........ ... .. il L —842 4,239 1,188 554 10,286 40,070 1,164 35604
E Gy
Employment Size
Under50 .................... 50 Q 430 32 24 161 Q 7
5089 ... ... 95 2,680 182 42 Q 30 Q 30
100-249 ..................... 318 w w 185 916 1207 273 35
250499 ............. ... 478 0 357 122 2241 2,224 200 o1
500999 ..................... 609 Q 34 121 2,762 6,509 541 57
1,000andOver ............... 1,324 w w 82 4,327 20,940 85 52
Notascertained® ............... 0,258 o 0 1] 0 0 0 8258
Total ........... ..., -#:+32 4,239 1,196 554 10,286 40,070 1,164 8831

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census. See Appendix A.

b =Other” includes all other energy that respondents indicated was used for nonfuel purposes, i.e., as petrochemical feedstocks or raw material inputs. See also
Footnote "¢.”

© The entry in the "Not ascertained™ row and the "Other” column consists of the feedstocks and raw material inputs that were consumed by petroleum refineries for
the production of nonenergy products (i.e., asphalt, waxes, lubricants, and soivents) as well as nonfuel consumption at adjoining petrochemical plants. That entry
includes all of those inputs, regardiess of type. Those inputs that were converted to other energy products by petroleum refineries (e.g., crude oif converted to residual
and distillate fuel oils) are excluded. See Appendix A for more information.

WaWithheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Qu=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Notes: sTotals may not equal sum of components because of independent rounding. «The derived estimates presented in this table are for the primary consumption
of energy as feedstocks or raw material inputs. Primary consumption is defined as the consumption of energy that was originally produced offsite or was produced
onsite from input materials not classified as an energy. Examples of the latter are hydrogen produced from the electrolysis of brine; the output of captive (onsite) mines
or walls; woodchips, bark, and woodwaste from wood purchased as a raw material input; and waste materials such as wastepaper and packing materials. Primary
consumption excludes quantities of energy that are produced from other energy inputs and, therefore, avoids double counting.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1988 Manufacturing Energy
Consumption Survey” and Bureau of the Census, Industry Division, data files for the "1988 Annual Survey of Manufactures™ and the "1887 Census of Manufactures.”
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Table 9. Total Inputs of Energy for Heat, Power, and Electricity Generation by Economic
Characteristics of the Establishment, 1988
(Estimates in Btu or Physical Units)
Net Natural Coke and
Economic Electricity® Residual Distillate Gas LPG Coal Breeze Other*
Characteristics® Total (million Fuel Oil Fuel Ol (billion {million {1000 (1000 (trillion
(trillion Btu) kWh) (1000 bbis) {1000 bbis) cuft) gallons) | short tons) | short tons) Btu)
Value of Shipments and Receipts
(million dollars)
Under20 ................ 1,535 124,742 6,568 16,147 645 237 4,008 754 180
2049 . ... .. 1,598 107,914 10,057 6,625 652 164 8,269 378 248
80-99 ................ 1,422 89,298 11,928 4,405 605 115 8,424 465 184
100249 ................. 2,375 125,474 16,548 2,874 886 87 11,516 1,131 620
250-499 ................. 2,685 130,485 22,918 2,863 631 148 12,954 2,078 1,075
800andOver ............. 5,874 124,964 22397 3,852 1,722 477 12,251 27,651 2,510
Total .................... 15,489 702,876 90,413 38,766 5,141 1,226 57,512 32,456 4,817
Employment Size
UnderS50 ................ 637 52,820 1,642 10,868 281 143 568 100 67
5099 ........ ... ... 743 45,874 4,871 4,117 a32 67 3,336 Q 103
100-249 . ................ 2,230 118,774 14,994 7,025 868 281 11,648 506 497
250499 ................. 2,665 121,648 16,353 4,888 208 217 9,808 534 231
500989 ................. 3,637 161,860 20,445 4,178 1,071 222 9,888 1,109 1,463
1,000andOver ........... 5,676 201,800 32,109 5,681 1,681 296 22,286 29,860 1,758
Total .................... 15,489 702,876 90,413 36,766 5,141 1,226 57,512 32,456 4,817

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census. See Appendix A.
® "Net Electricity” is obtained by summing purchases, transfers in, and generation from noncombustible renewable resources, minus quantities sold and transferred
out. It does not include electricity inputs from onsite cogeneration or generation from combustible fuels because that energy has already been included as generating

fuel (for example, coal).

¢ “Other” includes net steam (the sum of purchases, generation from renewables, and net transfers), and other energy that respondents indicated was used to

produce heat and power.

Qa=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Notes: sTotals may not equal sum of components because of independent rounding. «The estimates presented in this table are for the total consumption of energy
for the production of heat and power, regardiess of where the energy was produced. Specifically, the estimates include the quantities of energy that were originaily
produced offsite and purchased by or transferred to the establishment, plus those that were produced onsite from other energy or from input material not classified as
energy, or were extracted from captive (onsite) mines or wells.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1888 Manufacturing Energy
Consumption Survey" and Bureau of the Census, industry Division, data files for the "1988 Annual Survey of Manufactures” and the "1987 Census of Manufactures.”
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Table 10. Total Consumption of Offsite-Produced Energy for Heat, Power, and Electricity
Generation by Economic Characteristics of the Establishment, 1988
(Estimates in Btu or Physical Units)

Coke and
Total Electricity® Residual Distillate | Natural Gas LPG Coal Breoze Other®
Economic Characteristics® (trillion Btu) (million Fuel Qil Fuel Gil (billion (million (1000 (1000 {trillion

kwh) | (1000 bbis) | (1000 bbis) | cu fy) gations) | shorttons) |shorttons)|  Buw)

Value of Shipments and Receipts

(million dollars)
Under20 ..........ccivvennnnn 1,427 125,210 6,471 16,131 6844 233 4,008 754 72
20449 ... ... i 1,417 112,267 9,984 6,620 650 138 7,988 378 64
5099 .. ... . i 1,326 90,820 11,379 4,209 604 114 8,424 438 89
100-248 .....ccviiiiiiiians 1,921 131,225 15,983 2,852 885 77 11,516 209 173
250-499 .. ... i 1,785 134,208 20,219 2,592 630 54 12,954 848 220
500andOver .................. 3,175 134,438 15,899 3,666 1,719 ] 12,261 13,048 219
Total .........c0iiiiiiiiii 11,052 728,168 79,945 36,161 5,132 713 57,229 15,765 837

Under80 ...........cvvvvnnn 595 63,105 1,551 10,857 280 113 568 100 28
5099 ......... i 688 48,336 4,665 3,924 332 86 3,338 257 48
100-249 ............cc00innln 1,851 126,161 12,615 6,853 866 166 11,598 508 122
250489 ......... . il 1,912 124,309 14,232 4,804 906 135 9,672 634 197
500999 ................. ... 2,262 165,974 17,791 4,085 1,070 125 9,868 250 220
1,000andOver ................ 3,745 212,283 29,090 5,859 1,677 108 22,286 14,028 222
Total ..............cciiil, 11,052 728,168 79,945 36,161 5,132 713 57,229 16,765 837

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census. See Appendix A.

® "Electricity” consists of quantities of electricity that were purchased or transferred in, and is equivalent to "purchased electricity” in the Annual Survey of
Manufactures.

¢ *Other" includes all other energy that was purchased or transferred in and not shown elsewhere.

Q Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Notes: «Totals may not equal sum of components because of independent rounding. «The derived estimates presented in this table represent the consumption of
energy originally produced offsite, acquired as a result of a purchase or transfer and consumed onsite for the production of heat and power. This definition is consistent
with the definition of "purchased” fuels and electric energy used by the Bureau of the Census in the preparation of "Fuels and Electric Energy Consumed,” of the
Annual Survey of Manufactures, 1974 through 1981. See Appendix A.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, *1988 Manufacturing Energy
Consumption Survey” and Bureau of the Census, industry Division, data files for the 1988 Annual Survey of Manufactures™ and the "1987 Census of Manufactures.”
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Table 11.  Shell Storage Capacity of Petroleum Products by Selected Characteristics of the
Establishment, 1988
(Thousand Liquid Barrels)

Selected Characteristics Residual Fuel Oil Distillate Fue! Oil LPG
Census Region
Northeast . . ... .. ... i i it in i 4,838 8,079 705
Midwest .. ... . e 5,451 4,843 9,501
SOUth . . o i i e 10,209 6,346 77,780
WeBt . e 1,708 2,091 545
Total .. i e e e 22,206 21,158 88,531

Value of Shipments and Receipts® (million dollars)

Under 20 .. ... . e e 1,679 5,126 1,403
20440 . e 2,413 2,892 1,362
B0-80 . ... e e 3,158 6,144 1,009
100-249 . .. e e e 4245 2,775 2914
250-499 . . ... .. e 4,788 2,024 10,038
500 aNd OVer .. ... e e e e 5,923 2,197 71,716

Total ... e e 22,206 21,158 88,531

Employment Size*

Under 50 ... i e 448 6,112 455
B0-99 . . .. e i e e e, 1,289 1414 456
T100-240 ... ... e e 2,758 3,160 3,929
250-499 . . ... et i 3,410 3,012 5,746
B00-999 .. ... ... e i e 4,608 3612 12,587
1000 and Over ... ... . i 9,694 3,849 65,357

Total ... o e e e, 22,206 21,158 88,531

* Value of Shipments and Receipts and Employment Size data were supplied by the Bureau of the Census. See Appendix A.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1988 Manufacturing Energy
Consumption Suurvey", and Bureau of the Census, Industry Division, data files for the 1988 Annual Survey of Manufactures” and the 1887 Census of Manufactures.”
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Téthe 12.
t Establishment, 1988

Selected Energy Operating Ratios by Economic Characteristics of the

Consumption per Consumption per Major Byproducts® Fuel OiF as a
Consumption per Doliar of Value Dollar of Value of as a Percent of Percent of
Employee Added Shipments Consumption Natural Gas
(miliion Btu) (thousand Btu) (thousand Btu) (percent) (percent)
{million dollars)
Under20 .................. 219.2 51 27 22 204
2049 ......... ... e, 487.3 8.4 40 08 15.2
5099 ...........cciinn 703.1 9.9 46 34 16.2
100-249 ..............c..t 1,177.0 123 6.1 16.5 13.2
250499 .................. 2,401.9 20.1 84 28.1 24.8
500andOver ............... 2,446.6 183 7.7 31.0 9.2
All Manufecturing ............ 868.1 121 57 19.6 14.8
Employment Size
Under50 .................. 207.9 8.0 29 58 25.5
85099 ....... ... 4147 74 34 4.0 18.0
100-249 ................... 508.7 10.3 4.7 8.2 15.1
250499 ................... 8928 126 6.0 21.0 14.1
500999 ................... 14044 17.4 84 26.8 13.9
1,000andOver ............. 12151 128 6.1 226 13.6
All Menufacturing ............ 868.1 121 57 19.6 14.8

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census. See Appendix A.

® *Mafor Byproduct” fuels include coke oven and blast furnace gas (produced primarily in the blast furnace industy, SIC 3312); still gas (produced primarily in
refineries, SIC 2911); and pulping liquor (produced primarily in pulp and paper mills, SIC 2811 and 2621).

¢ *Fuel Ol includes distiilate and residual.

Note: Operaling ratios were calculated using the input energy estimates reported in Table 2.

 Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form ElA-846, "1988 Manufacturing Energy
Consumption Survey,” and Bureau of the Census, Industry Division, data files for the "1988 Annual Survey of Manufactures” and the "1987 Census of Manufactures.”
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Table 13. Total Inputs of Byproduct Energy for Heat, Power, and Electricity Generation by
Industry Group and Selected Industries, 1988

(Trillion Btu)

\
Blast IR
sic Industry Groups Fumancey | 77 | -
Code" and Industry Total Coke Oven| Waste Gas | Petroleum | Pulping Wood Other®
Gases Coke Liquor |Chips, Bark
Total United States

20 Food and Kindred Products .................... 9 0 * 0 0 Q ¢
21 Tobacco Products . ...........c.coiitiiinannnns ¢ 0 [} 0 0 0 ¢
22 Textle MillProducts . ...............cc0vvun.. 4 * 0 0 0 8 ¢
23 Apparel and Other Textile Products . ............. Q 0 0 0 0 0 Q
24 Lumber and Wood Products . .................. 264 0 0 0 0 284 ¢
25 Fumnitureand Fixtures . .. ..................... 11 0 0 0 0 1 ¢
26 Paper and Allied Products ..................... 1,187 0 0 3 833 348 3
2621 PaperMills . ............ .. iiiiiinrinnnns 485 0 0 2 333 150 1
2631 Paperboard Mills . . . .............c.cciiienn. 508 [} 0 1 356 161 ¢
27 Printing and Publishing .................... ... ¢ 0 0 0 0 0 ¢
28 Chemicais and Allled Products . . ................ 346 1 263 1 (1} Q 66
2819 Industrial Inorganic Chemicals,nec ............. 7 1 6 0 0 0 1
2821 Plastics Materials and Resins . ................ 27 0 17 0 0 Q w
2869 Industrial Organic Chemicals, nec .............. 231 0 218 0 0 w w
2873 Nitrogenous Fertilizers ...................... 4 0 4 0 0 0 *
29 Petroleum and Coal Products .................. 2,049 0 1,508 538 [+} 0 3
2911 Petroleum Refining . ............ ... couuvunn 2,045 0 1,507 837 0 0 1
30 Rubber and Misc. Plastics Products .............. 2 0 1 0 0 1 ¢
31 Leather and Leather Products .................. Q 0 0 0 0 Q Q
32 Stone, Clay and Glass Products ................ 49 0 0 42 ] Q 4
3241 Cement, Hydraulic ......................... 30 0 0 26 0 ¢ 4
33 Primary Metal Industries . ..................... 456 433 1 1 0 2 20
3312 Blast Furnaces and Steel Mills . . .. . ............ 450 431 0 ¢ 0 0 19
3334 Primary Aluminum .. .......... ... .. ...... . 0 0 0 (] ¢ ¢
34 Fabricated Metal Products .. ................... Q 0 0 0 0 Q Q
35 Industrial Machinery and Equipment .. ............ ¢ 0 0 0 0 0 ¢
38 Electronic and Other Electric Equipment . . .. ....... ¢ [} 0 0o [} ¢ ¢
37 Transportation Equipment . .................... 1 0 0 0 [} Q 1
38 Instruments and Related Products ............... 1 0 0 0 0 Q 1
3s Misc. Manufacturing Industries . . ................ * 0 0 0 0 ‘ Q
Total ... it 4,382 433 1,772 585 833 657 102

* See Appendices A and D for descriptions of the Standard Industrial Classification system. See Appendix A.

* "Other” includes waste oilsfars and waste materials.
* Estimate less than 0.5 rounded to zero.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Notes: «Totals may not equal sum of components because of independent rounding. sThe estimates presented in this table are for the total consumption of energy
for the production of heat and power, regardless of where the energy was produced. Specifically, the estimates include the quantities of energy that were originally

produced offsite and purchased by or transferred to the establishment, pius those that were produced onsite from other energy or input materials not classified as

energy, or were extracted from captive (onsite) mines or wells.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, 1888 Manufacturing Energy

Consumption Survey.”
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Table 14. Components of Total Electricity Demand by Census Region, Industry Group, and
Selected Industries, 1988
(Million Kilowatthours)

SiIC Industry Groups Sales and/or
Code* and industry Purchases Transfers In® Total Onsite Transfers Net Demand for
Generation® Offsite Electricity*
Total United States
20 Food and Kindred Products .. ................ 51,411 279 4,180 1,108 54,762
21 Tobacco Products ............ccovvivinnnns 1,454 0 w w w
22 Textite Mill Products . ............co00vnnenn 29,529 155 414 18 30,079
23 Apparel and Other Textile Products ............ 6,684 0 Q Q 6,672
24 Lumber and Wood Products ................. 19,591 Q 2,438 1,267 21,124
25 Furniture and Fixtures . ..................... 5,687 0 29 39 5,878
26 Paper and Allied Products . .................. 60,066 949 44,255 7,088 98,184
2621 PaperMills . ............cciiiiiinnnaans 30,543 841 24,914 4,147 51,851
2631 Paperboard Mills . . ................. ... ... 13,486 0 15,540 2,586 26,441
7 Prining and Publishing ..................... 17,066 0 Q Q 17,124
28 Chemicals and Allied Products . . .............. 117,446 12,480 38,130 7,374 160,683
2819 Industrial Inorganic Chemicals, nec . .......... w w 2,004 w w
2821 Plastics Materials and Resins . .............. w w 3,264 391 16,132
2869 industrial Organic Chemicals,nec ............ 17,891 1,561 20,088 3,463 36,078
2873 Nitrogenous Fertilizers .................... 2,958 ] w w 3,476
20 Petroleum and Coal Products ................ 34,145 Q 11,717 2,797 43,001
2911 Petroleum Refining . ...................... w w 11,205 2,382 41,068
30 Rubber and Misc. Plastics Products .. .......... 31,153 Q 192 Q 31,488
3 Leather and Leather Products . ............... 1,390 0 6 Q 1,385
32 Stone, Clay and Glass Products .............. w w 676 150 34,543
3241 Cement, Hydraulic ....................... 9,861 0 w w 10,370
33 Primary Metal Industries .................... 138,916 11,918 9,529 2,013 158,350
3312 Blast Funaces and SteefMills . . .. ...........______ . 38899 3,429 6,938 1,699 47,568
3334 Primary Aluminum . ...................... w w * w w
34 Fabricated Metal Products . .................. 30,6685 385 w w 31,108
35 Industrial Machinery and Equipment . ........... 33,860 Q 278 418 33,754
38 Electronic and Other Electric Equipment . .. ...... 31,762 118 24 26 31,877
37 Transportation Equipment . .................. w w 687 744 37,887
38 Instruments and Related Products ............. 14,177 Q w Q w
39 Misc. Manufacturing Industries . ............... 4,183 0 Q 0 4,190
Total ... ... e 700,965 27,203 114,834 23,741 819,262
Northeast Census Region
20 Food and Kindred Products .................. w w 147 29 6,264
b4l TobaccoProducts . .................coovunn NA NA NA NA NA
22 Textile Mill Products . ...................... 1,629 0 w w 1,873
23 Apparel and Other Textile Products ............ 1,330 0 Q 1] 1,339
24 Lumber and Wood Products ................. 1,179 Q w Q w
25 Furniture and Fixtures . ..................... 535 0 w Q w
26 Paper and Alied Products . .................. w w 8,841 1,582 14,258
2621 PaperMills . . .........cccoiiiiiiniiina, w w 6,172 1,496 10,740
2631 Paperboard Mills . . . . ....... ... .ol 531 0 334 25 840
27 Printing and Publishing ..................... 3,049 0 w w 3,043
28 Chemicals and Allled Products . . .............. w w 992 172 13,565
2819 Industrial inorganic Chemicals, nec ........... w w w 0 w
2821 Plastics Materials and Resins . .............. 1,281 0 w w 1,388
2869 Industrial Organic Chemicals,nec ............ 2,352 96 w w 2,775
2873 Nitrogenous Fertllizers . ................... 17 0 0 0 17
29 Petroleum and Coal Products ................ w 0 w w 3,669
2911 PetroleumRefining . ...................... 2,568 0 w w 3,075
30 Rubber and Misc. Plastics Products ............ 5,101 0 w Q w
31 Leather and Leather Products ................ w 0 w Q 464
32 Stone, Clay and Glass Products .............. w w 58 Q 5,865
3241 Cement, Hydrauic . ...................... 1,312 0 0 0 1,312
33 Primary Metal Industries .................... w w W w 19,472
3312 Blast Furnaces and Steel Mills . . . . ........... w w 886 w w
3334 Primary Aluminum .. ............. ... ..., w "] 0 w w
34 Fabricated Metal Products . .................. 5,125 0 68 Q 5,191
35 Industrial Machinery and Equipment . ........... 6,751 Q w w 8,729
36 Elactronic and Other Electric Equipment .. ... .. .. 8,089 Q w W 8,113
37 Transportation Equipment ................... 4,882 0 w w w
38 Instruments and Related Products ............. 4,087 Q w Q w
30 Misc. Manufacturing Industries . ............... w 0 Q 0 w
L 7 97,561 1,703 12,233 2,941 108,556
See footnotes at end of table.
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Table 14. Components of Total Electricity Demand by Census Region, Industry Group, and

Selected Industries, 1988 (Continued)
(Million Kilowatthours)

SiC Industry Groups Sales and/or
Code® and Industry Purchases Transers In° Total Onsite Transfers Net Demand for
Generation® Offsite Electricity®
Midwest Census Region
20 Food and Kindred Products .. ................ 19,204 169 1,488 215 20,734 |
21 TobaccoProducts ...............covneennn. NA NA NA NA NA
22 Textile Milt Products . ...................... NA NA NA NA NA
23 Apparel and Other Textile Products ............ 930 0 Q Q 928
24 Lumber and Wood Products . ................ 2,000 0 w 0 w
25 Furniture and Fixtures . ..................... 1,712 [} 34 1,682
26 Paper and Allied Products . .................. w w 5,883 6368 18,573
2621 PaperMills . .............ccceiiiinnnvnnn w w 4,496 w Wx
2631 Paperboard Mills . . . . ............... .. 00 2,205 0 896 13 3,088 X
27 Printing and Publishing ..................... 6,313 0 Q Q 6,319
28 Chemicals and Allied Products . . .. ............ 17,801 10,883 1,948 11 30,531 !
2819 Industrial Inorganic Chemicals, nec ........... w w w 0 W
2821 Plastics Materials and Resins ............... 2,943 0 w w 3,500 +
2869 Industrial Organic Chemicals,nec ............ 2,139 339 852 28 3,402 x
2873 Nitrogenous Fertilizers . ................... 570 0 w 0 W
29 Petroleum and Coal Products ................ 6,778 0 w w 7,765
2911 Petroleum Refining . . ..................... 6,196 0 w w 7,181 =
30 Rubber and Misc. Plastics Products . ........... 11,664 Q 68 0 11,857
3 Leather and Leather Products ................ Q 0 4 0 w
32 Stone, Clay and Glass Products .............. 9,615 0 w w 9,860
3241 Cement, Hydraulic ....................... 2,606 0 w w 2,841 >
33 Primary Metal Industries .................... 44,045 7,788 4,804 1,288 55,430
3312 Blast Furnaces and Steel Mills . . . ............ w w 4,36 1,009 23,261 »
3334 Primary Aluminum . . ..................... w w * w Wx
34 Fabricated Metal Products . .................. 14,190 284 w w 14,435
35 Industrial Machinery and Equipment . ........... 14,733 4 201 308 14,629
38 Electronic and Other Electric Equipment .. ....... 7,648 76 w Q 7,728
37 Transportation Equipment . .................. w w w 616 w
38 Instruments and Related Products ............. NA NA NA NA NA
38 Misc. Manufacturing Industries . . .............. 828 0 . 0 828
Total ... ... e 191,803 19,856 16,082 3,389 224 352
South Census Region
20 Food and Kindred Products . ................. w w 772 182 18,106
21 TobaccoProducts ... ...................... 1,445 0 w w W
22 Textile Mill Products ... ..............c...... 27,059 155 w w 27,564 |
23 Appare| and Other Textile Products ............ 3,988 0 0 "] 3,986
24 Lumber and Wood Products . ................ 9,172 Q 66 Q 9,191
25 Furniture and Fixtures . ... .................. 3,103 0 w ‘ w
26 Paper and Allied Products . .................. 24,295 Q 26,337 2,595 48,100"
2621 PaperMills . ...............ccccviviiiann w w 12,139 1,271 23,007
2631 Paperboard Mills . . . ...................... 6,330 0 11,965 1,202 17,002
27 Printing and Publishing ..................... 5,848 0 Q 0 5,848
28 Chemicals and Allied Products . .. ............. w w 33,804 6,532 104,387_]
2819 Industrial Inorganic Chemicals, nec ........... 11,982 ¢ 2,023 259 13,756 %
2821 Plastics Materials and Resins . .............. w w 2,465 351 11,025<
2869 Industrial Organic Chemicals,nec ............ 13,348 1,126 18,526 3,215 29,785 x
2873 Nitrogenous Fertilizers .................... 1,648 0 w w 1,882 x
29 Petroleum and Coal Products ................ 16,020 Q 7.321 1,776 21,586
2911 Petroleum Refining . ...................... 15,507 0 7,248 1,743 21,010%
30 Rubber and Misc. Plastics Products ............ 12,039 Q w w 12,069
31 Leather and Leather Products ................ w 0 w 0 290
32 Stone, Clay and Glass Products .............. 13,085 12 35 Q 13,132
3241 Cement, Hydraulic ....................... 3,730 (V] 0 0 3,730 X
33 Primary Metal Industries . ................... w w 2,118 349 48,070
3312 Blast Furnaces and Steel Mills . . . ............ w w w 338 WX
3334 Primary Aluminum .. ... ........ ... ....... w w 0 w Wx
34 Fabricated Metal Products .. ................. 7,903 0 28 * 7,931
35 Industrial Machinery and Equipment . ........... 7,622 0 12 0 7,634
36 Electronic and Other Electric Equipment . .. ...... 9,830 4] w w 9,835
37 Transportation Equipment ................... 8,364 0 w w 8,329
38 Insruments and Related Products . ............ NA NA NA NA NA
39 Misc. Manufacturing Industries .. .............. w 0 . [¢] w
Total . ... e e e 291,360 4,968 71,897 12,150 356,075

See footnotes at end of table.
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Table 14. Components of Total Electricity Demand by Census Region, Industry Group, and
Selected Industries, 1988 (Continued)
(Million Kilowatthours)

SIC Industry Groups Sales and/or
Code” and Industry Purchases Transfers In® Total Onsite Transfers Net Demand for
Generation® Offsite Electricity’
West Census Region

20 Food and Kindred Products .................. 8,409 Q 1,774 682 9,658
21 TobaccoProducts . ............c.ovnvennns 0 0 0 0 0
22 Textle Mll Products ................c..0000 538 0 0 0 538
23 Apparel and Other Textile Products ............ 418 0 * 0 418
24 Lumber and Wood Products ................. 7,240 Q 2,188 1,104 8,570
26 Fumnitwre and Fixtures ...................... NA NA NA NA NA
26 Paper and Allied Products ................... 14,275 59 5,193 2,274 17.253
2621 Paper Millg . .. ............coiiiiiiiinnn, w 0 2,107 w w
2631 PaperboardMills . . ....................... 4,421 0 2,345 1,345 6,421
27 Printingand Publishing ..................... 1,858 0 w Q 1,916
28 Chemicals and Allied Products . . .............. w w 1,208 559 12,199
2819 industrial inorganic Chemicals, nec ........... w W w w 4,474
2821 Plastics Materials and Resins . .............. 123 0 0 0 123
2869 Industrial Organic Chemicals,nec ............ 53 0 w w 116
2873 Nitrogenous Fertilizers . ................... 725 0 w w w
29 Petroleum and Coal Products ................ w w 2,424 544 10,071
2911 Petroleum Refining . ...................... w w 1,900 163 9,790
30 Rubber and Misc. Plastics Products . ........... 2,349 0 w 0 w
31 Leather and Leather Products ................ w 0 0 [ w
32 Stone, Clay and Glass Products .............. 5,408 Q w w 5,686
3241 Cement, Hydraufic ....................... 2,123 0 w w 2,387
33 Primary Metal Industries .................... 34,000 Q w w 35,369
3312 Blast Furnaces and Steel Mills . . . .. .......... w w w w 2,805
3334 Primary Aluminum ... .................... 25,611 0 0 0 25,611
34 Fabricated Metal Products ................... 3,447 101 w w 3,852
35 Industrial Machinery and Equipment . ........... 4,754 0 w w 4,762
38 Electronic and Other Electric Equipment . . ....... 8,197 0 w w 8,202
37 Transportation Equipment . .................. 6,504 0 114 0 8,707
38 Instruments and Related Products ............. 4,203 27 w ] w
39 Misc. Manufacturing Industries .. .............. 306 0 0 0 306
Total ......oii i i it e 120,242 676 14,622 5,260 130,279

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

* *Transfers In" are the quantities purchased by a central purchasing agent or other establishment of the same company.

© *Onsite Generation” includes cogeneration, generation by renewable energy sources, and conventional generation by combustible fuels.

4 *Net Demand” is the sum of purchases, transfers in, and total onsite generation, minus sales and transfers offsite. It is the total amount of electricity used. It is not
comparable to net electricity which excludes electricity generated onsite by combustible energy sources. Relative Standard Errors for Net Demand could not be
calculated due to sampling methodology.

* Estimate less than 0.5 rounded to zero.

Wa=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

NA=Not available. Data are included in higher level totals.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, 1988 Manufacturing Energy
Consumption Survey.”
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Table 15. Components of Total Electricity Demand by Economic Characteristics of the

Establishment, 1988
(Million Kilowatthours)

Economic Sales/Transfers
Characteristics* Purchases Transfers In* Onsite Generation® Offsite Net Demand*
Value of Shipments and Receipts
(million dollars)
Under20 .........c.oiiiiiiinienrnenannans 124,647 563 1,158 385 125,984
20-49 ... e e 111,267 1,000 4,207 1,983 114,491
0 90,208 612 6,990 2,007 95,712
100-249 ... ...t i i 131,040 185 25,115 5,802 150,448
250489 .. ...... .. i 116,478 17,731 30,488 4,499 160,198
500andOver ............h it 127,326 7,113 48,876 8,896 172,429
Total ... ... e e e 700,965 27,203 114,834 23,741 819,282
Employment Size
Under50 .........coiuiiiiinninrenneneanns 52,710 396 477 252 53,330
8090 . ... i e it e e 45,523 813 1,034 365 47,005
100-248 . ... e 125,426 735 9,798 4,797 131,162
250-499 . ... ... .. et 123,356 953 16,365 3,208 137,376
BO0-G99 . ....... ... i i e 164,486 1,488 27,387 4,349 189,011
1000andOver ... ...... ... .. e 189,465 22,818 59,774 10,680 261,377
Total ... ... e e e 700,965 27,203 114,834 23,741 819,262

* Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.

® “Transfers In" are the quantities purchased by a central purchasing agent or other establishment of the same company.
° "Onsite Generation® includes cogeneration, generation by renewable energy sources, and conventional generation by combustible fuels.
¢ "Net Demand” is the sum of purchases, transfers in, and total onsite generation, minus sales and transfers offsite. It is the total amount of electricity used. It is not
comparable o net electricity which excludes electricity generated onsite by combustible energy sources. Relative standard errors for net demand could not be

calculated due to sampling methodology.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, 1988 Manufacturing Energy

Consumption Survey,” and Bureau of the Census, Industry Division, data files for the 1988 Annual Survey of Manufactures® and the "1887 Census of Manufactures.”
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Table 16.

Group and Selected Industries, 1988
(Million Kilowatthours)

Quantity of Electricity Purchased from Utility and Nonutility Suppliers by Industry

SIC Industry Groups Total Utility Nonutility
Code" and Industry Purchased Supplier” Supplier”
20 Foodand Kindred Product8 .. .......oivereietninnnnecacnrennroriocenasens 51,411 51,324 87
21 Tobacco Products .. ... ...ttt i ittt e, 1,454 1,454 [
22 Textile Ml Products . ......... ..ottt inrinnteranenarosnneencannns 29,529 29,529 0
23 Apparel and Other Textile Products . ..............iiiiriiiinrrnrnnrnnennas 6,684 6,664 0
24 Lumber and Wood Products . ... .........cvrtinrnnreneneeneeenenrnnnensns 19,601 19,115 476
Furniture and FIXIUre® . ... .......coovueneiinrsrencetossnsenancesanennsnns 5,687 w w
26 Paperand Allled Products ... ....... ..ttt iniinennrrnrnnieeatennannenes 60,066 59,989 77
2621 PREBIMIS . . . ..o i i ettt iiee ettt 30,543 w w
2631 Paperboard MBS . . . .. ... .. .. i it et it ettt e 13,488 13,476 11
27 Printingand Publishing . ...........c0 o ittt iiiiieiirnienasnsnas 17,086 17,010 Q
28 Chemicalsand Alliled Products . . . ...........ivvtirnnracnenrnensnanensoonas 117,448 116,752 894
2819 industrial Inorganic Chemicals, nec . ............. ... ciiiiiiiiiinrennenn, w w 12
2821 Plastics Materials and ReSINS . . .............cueiiieininneenaniaaanannnas w 13,117 w
2869 Industrial Organic Chemicals, NC . . .. .......cciunriirnernenonnnoanaasns 17,891 17,885 7
2873 NItrogenous FeriliZers . ... ..........c.ueeierernintntneaeesssaonsesansns 2,958 w w
29 Potroleum and Coal ProdUCtS .. ... ......iiuiriiiirencennieierrannaeennnas 34,145 w w
2911 Petroleum Refining . . ...........ccciiiiiiiiinninenrenienrnernsannnosens w 31,674 w
30 Rubber and Misc. Plastics Products . .. ..........c.iuieiiiiiniieiiinnncnnnnns 31,1583 81,153 0
31 Leatherand Leather Products . ............ccvvieiriivcnneennarvonasnsnans 1,300 1,387 Q
32 Stone, Clay and Glass Products . ...........ciiiiiiernnnnnrncrssesnereans w w w
3241 Coment, Hydralic . . .......... ..t iiiiiiinanescinnsnrnrsssssnsnnas 9,861 w w
33 Primary Motal INdUSIH@S .. ...........cciiiiiioernnenrneenrnasoasansnannns 138,916 138,651 385
3312 Blast Furnaces and S0l MIlls . . . . . .........ciinireiii ittt 88806 w w_
3334 Primary AIuminum . . ...........c0itueeeionsnrnsesncscsnsessansnnsesss w w 0
34 Fabricated Metal Products . ........ ...ttt ittt ittt 30,665 30,592 Q
35 Industrial Machinery and Equipment . . .. .......... .. ittt iernurenananarenens 33,860 33,860 ]
36 Electronic and Other Electric Equipment . . .. .........coiittiieienrinncnenenns 31,762 31,762 0
37 Transporiation EQuipment . ... ... ... i i i e e w w 100
38 Instruments and Related Products .. ..........c.ciiiiietnnrnnrnnrnnsnennnss 14,177 14,177 0
39 Misc. Manufacturing Industries . .. .......... ..ttt iii i 4,183 4,183 0
- 700,965 698,288 2,679

* See Appendices A and D for descriptions of the Standard Classification system.

b A *Utility* is a company that produces and/or delivers electricity and/or natural gas, and is legally obligated to provide service to the public within its franchise area.
cogenerators not located at the establishment site.
W=Withheld to avoid disclosing data for individual establishments. Data are included in higher ievel totals.

* Includes independent power producers, small power producers, and

Q=Withheid because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy information Administration, Office of Energy Markets and End Use. Energy End Use Division, Form E!A-846, "1988 Manufacturing Energy

Consumption Survey.”
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Table 17. Quantity of Electricity Purchased from Utility and Nonutility Suppliers by Selected
Characteristics of the Establishment, 1988

(Million Kilowatthours)

Selected Characleristics Total Purchased Utility Supplier* Nonutlity Supplier®
Census Region
Northeast .. ........ ...ttt iiiaannaannn 97,581 97,402 150
Midwest .. ... .. e, 191,803 191,599 203
SOUN . - o e e e 291,360 200,810 550
WSt ..o e e e 120,242 118,476 1,766
Total . ... i e 700,865 698,286 2,679
Value of Shipments and Recelpts® (million dollars)
UNder 20 .. ...ttt i e e 124,647 124,133 518
-0 N 111,267 110,691 576
8089 ... i e e it i e 90,208 89,724 484
100-249 . . .. e e e 131,040 130,674 366
250-499 . .. ... e e 116,478 w w
500 andOver . ... .. . i e i 127,326 w w
Total ... e e 700,965 698,286 2,679
Employment Size®
Under50 .. ...t i e e 52,710 52,526 184
L0+ 45,523 w w
100-249 .. ... .. et e 125,426 124,681 745
280-499 . . .. ... e e e i e, 123,358 122,919 437
BO0-999 .. ... .. e e e 164,486 163,421 1,084
1000and Over .. ....... . it 189,485 w w
Total ... e e 700,965 698,286 2,679

* A "Utility” is a company that produces and/or delivers electricity and/or natural gas, and is legally obligated to provide service to the public within its franchise area.
* Includes independent power producers, small power producers, and cogenerators not located at the establishment site.
¢ Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.

W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.
Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1988 Manufacturing Energy
Consumption Survey,” and the Bureau of the Census, industry Division, data files for the "1888 Annual Survey of Manufactures” and the “1887 Census of

Manufactures.”
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Table 18. Quantity of Steam Purchased from Utility and Nonutility Suppliers by Industry
(%rﬁup Ban;i Selected Industries, 1988
iltion Btu

Steam

SIC Industry Groups Total Utility Nonutility

Code* and Industry Purchased Supplier® Supplier®
20 Foodand Kindred Products . .........itiiieiieiitieieennrnsntoronnenaonnnnosnns 14,676 11,853 2,823
21 TobacCO ProduCB . . . ... .iiitii ittt iiiietae e inaea et ataaraesaaaneann w w 0
22 Textlleo Mill Products . . ....c..titnnrenereaseunsenneenanrsnsretesansoseeesans 7.708 4,434 3,385
23 Apparel and Other Textile Products . ............coiiineiirinrniriienernecanannnns 253 Q Q
24 Lumber and Wood ProdUctB . ... ... .ioitnititinnuneanenaenrnesnnsnssaennssnans 7,864 Q 8,400
25 Furniture and FIXIUres . ... ... ...ttt e iannereeenrnsnnsesnasassnsnsens Q Q 0
28 Paperand Allied Products ... ........oiiiiiiiiet ittt ittt et 20,084 12,719 7,365
2621 PPOrMIIS . . . . . i e eet e tet i e et et 10,638 8,768 3,868
2631 PaperbOBIA MIlIS . . . . ...ttt e et e e ey 5477 4,412 1,065
27 Printingand Publishing ... ........ ... i i ittt 1,710 1,801 Q
28 Chemicals and Allied Products . . . .. ... cuueitiii it eneneenessssnneasaonansnnsans 61,777 27,228 34,550
26819 Industrial Inorganic Chemicals, NOC .. ... ........cciiiuin it ineeinsosansssensnnns 520 75 445
2821 Plastics Materials and ROSINS . ... ... . ... ueee it ine it e, 6,720 4,433 2,287
2869 Industrial Organic CReMICaIS, NBC . ... . .......cuuennetuneeenessannoanensnssennns 34,005 18,305 18,689
2873 Nitrogenous FertlliZers . ..............uiueenionniiineceneonnsvonessnnensnssns 193 w w
Petroleum and Coal Products .. ... ... .. ettt inneneennnrorrersnensranneens 48,988 27327 21,661
2911 Potroloum RefNing . . .. ......co i iiiiieeneeinnaeeeansnsessresasenssnsnenes 48,508 27,327 21,268
30 Rubber and Misc. Plastics Products . ... .......ciiiiiirrneneieornossassnensanens 1,848 819 1,020
31 Leather and Leather ProdUcts . .. ..........ccvuinemuiererneencosenaaarsesnsenrnnss Q 0 Q
32 Stone, Clay and Glass ProdUcCts . ..........coutiiiinniienerenoronrionsrnaneosnas 208 17 188
3241 Coment, HydraUlC . .......... ... iviiviniioiineansneeseensanuencsoenasosons 0 0 0
a3 Primary Motal IndUSIHeS ... ........cuuirrnriineteaeaoensrronnesssesssssnsssases 10,082 2,285 7.797
3312 BlastFurnaces and Ste@l Mills . . . . . .. ... ... ..o iii i i i it i w w w
3334 Primary AJUINUM . . . . ...ttt iinee s tanaseassennonntasaseranorsnnaes 0 0 0
34 Fabricated Metal Products . ... ....c..uveennronnrinneennrnnsosneensssrensesensas 2,728 1,598 Q
35 Industrial Machinery and EQUIPMeNt . . .. ... ... iiinirrntinrrorrencnrnonanenns 283 231 Q
36 Electronicand Other Electric Equipment . . . . ... .. ... it iiiiieaannnes 518 518 0
37 Trangportation EQUIPMBNT .. ... ..ottt ittt it iensn oot snassaansnanaans 5,210 1,505 3,705
38 instruments and Related Products ... .......c.cccvetivnrerecoaornorserossseserennsn Q Q 0
39 Misc. Manufacturing Industries . . .........ciuiutiitiaieasrnrnnransosecasssnarsnns 155 Q Q
B - T 184,581 94,138 90,444

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

* A *Utility" is a company that produces and/or delivers electricity and/or natural gas, and is legally obligated to provide service to the public within its franchise area.

W=Withheld to avoid disciosing data for individual establishments. Data are included in higher level totals.

QwWithheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form ElA-846, 1988 Manufacturing Energy
Consumption Survey.”

54 Energy Information Administration/Manufacturing Energy Consumption Survey: Consumption of Energy 1968



Table 19. Quantity of Steam Purchased from Utility and Nonutility Suppliers by Selected
Characteristics of the Establishment, 1988
(Billion Btu)

Steam
Total Utllity Nonutll:y
Selected Characteristics Purchased Supplier Suppl
Census Region
Northeast . . .. ... i i et 20,649 19,644 9,805
Midwest .................. ettt et ei ettt ee s 37.211 25,160 12,051
South.................... e e e e et 93,308 37,580 58,726
West .................... e e e et 24,418 11,553 12,862
- T 164,581 94,136 90,444
Value of Shipments and Receipls®
(million dollars)
Under 20 .. ... i e it et e it it 15,252 7,962 7,280
20-40 . e it ittt e e 14,753 7,748 7,005
LT PP 20,602 10,155 10,447
L 20,570 12,005 17.475
280-400 .. ... ... e ta ettt 40,211 6,984 33,226
B00 and OVEr . ... ... e e e e e e ettt ey 64,192 49,192 15,001
Total ... e ettt 184,581 94,138 90,444
Employment Size®
L0 T4 T o 4,147 Q 1,810
L P 10,738 4,064 6,674
100-240 .. .. .. ittt e et e, 37,907 23,198 14,709
2B0-490 . . ... e et e e 35,083 9,053 26,001
L DR 49,257 26,147 23,110
1000 @Nd OVOT . ... i e it ettt et ee e 47,479 20,338 18,141
- AP 184,581 94,138 90,444

® A “Utility" Is a company that produces and/or delivers electricity and/or natural gas, and is legally obligated to provide service to the public within its franchise area.

* Includes independent power producers, small power producers, and cogenerators not located at the establishment site.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included In higher level totas.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form ElA-848, 1988 Manufacturing Energy
Consumption Survey,” and the Bureau of the Census, industry Division, data files for the “1888 Annual Survey of Manufactures® and the 1987 Census of
Manufactures.”
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Table 20. Quantity of Electricity Sold to Utility and Nonutllity Purchasers by Industry Group
and Selected Industries, 1988
(Million Kilowatthours)

SiC Industry Groups
Code* and Industry Total Sold Utility Purchaser® Nonutility Purchaser*
20 FoodandKindred Products . ................c0iiiinnnnncnenrannns 1,108 769 339
21 TobacCo Products . ... ..ovvin i it inse et w w w
22 Textile Mill Products . ......... ... iiiiiiininnnnnenaensnnann 18 w w
23 Apparel and Other Textile Products . ...............cc00veeenennnann Q Q 0
24 Lumberand Wood Products ...............ciiiiiiinininnnnnaans 1,267 1,183 Q
Furniture and Fixtures .. ............c.ciutivenenrnnroennennranns 39 Q 34
26 Paperand Allied Products ...............civiieivincrnnnanarnas 7,088 5,826 1,260
2621 PaparMills . . . .. ... ... i it a s 4,147 3,225 922
2631 Paperboard Mills . . . . . ... ... .. ittt e 2,586 2,329 257
27 Printing and Publishing ............. ... ittt Q Q 0
28 Chemicalsand Allied Products . ... ..........o0eiiiiiiinnnnnnnn.. 7,374 6,236 1,138
2819 Industrial Inorganic Chemicals,nec ....................c.c...cu... w 37 w
2821 Plastics Materlalsand Resing . .............ccocviiniieeiennvnss 391 369 2
2869 Industrial Organic Chemicals, nec .. ...........ccociuiiiiiienrnsns 3,463 2,751 712
2873 Nitrogenous Fertlizers . ............. ...t enenrnenenensnnn w w 0
29 Petroleum and Coal Products .. .........c.c0veevnvesinornrenacnns 2,797 1,521 1,277
2911 Potroleum Refining . . . ...........ciuiuetenntnsecssnnneeonnss 2,382 1,107 1,275
Rubber and Misc. Plastics Products . ...............cccveniiiienenss Q Q Q
31 Leather and Leather Products ................ccvnovarnnscnnnnsns Q Q 0
32 Stone,Clayand Glass Products ...............cceiiiiinicnnnnns 150 87 62
3241 Coment, Hydraulic . ..............c.ccuiinuernscsnsnnnsocsans w w 0
33 Primary Metal Industries . ..............c.ccitiiiernrennnnroannans 2,013 652 1,361
3312 BlastFumnacesand SteeiMills . . . . ........... .ot 1,608 ~__e18 B 1,083
3334 Primary AIWminum . ........ ... ittt w w w
34 Fabricated Metal Products . . ........cciviiuinnrenrnnnnsuneaensns w Q 85
35 Industrial Machinery and Equipment . . ... .........oiniienninennnans 418 Q 414
38 Electronic and Other ElectricEquipment . . .. .........ccoveieevennn. 26 12 14
37 Transportation Equipment ... ........ ittt iintnenenennanans 744 162 582
38 Instruments and Related Products .............ccucverennroncenanas Q Q 0
39 Misc. Manufacturing Industries . .. ..........coovieienieiiiiiennne, 0 0 0
1€ 23,741 17,076 6,685

* See Appendices A and D for descriptions of the Standard industrial Classification system.

® A "Utility” is a company that produces and/or delivers electricity and/or natural gas, and is legally obligated to provide service to the public within its franchise area.

* Includes independent power producers, small power producers, and cogenerators not located at the establishment site.

WaWithheld to avoid disclosing data for individual establishments. Data are included in higher level totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-848, "1988 Manufacturing Energy
Consumption Survey.”
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Table 21. Quantity of Electricity Sold to Utility and Nonutility Purchasers by Selected

Characteristics of the Establishment, 1988
(Million Kilowatthours)

Selected Characleristics Total Sold Utility Purchaser* | Nonutility Purchaser®
Census Region
Northeast .. .. ... ... i i it i e e 2,941 2,558 383
MIAWESE . . . i e et e e e e 3,389 638 2,783
T T 12,150 8,969 3,182
L 5,260 4913 347
-7 23,741 17,076 6,665
Value of Shipments and Receipts® (million dollars)
Under 20 . ... ... et i e e e e 385 Q Q
20-4 L. e e e e i e ey 1,983 1,760 222
=10 O 2,007 1,792 305
100248 .. L. e e e it e 5,802 4941 951
250-400 .. ... e e et e 4,499 3,275 1,223
B00 ANd OVer . ...t e e et e e, 8,886 5,058 3,828
0= 7 1 23,741 17,076 6.665
Employment Size®
UNAEr B0 . ... .. e e e et e e 252 w w
8009 . ...t e e e 365 w w
100-240 . . .. e i e e 4,797 4442 354
250480 . ... e ittt i 3,208 2,501 797
BO0-099 .. ... e e e e 4,349 2,954 1,395
1,000 @nd OVEr . ... e et e e et 10,680 6,622 4,057
TOtal .. e i e e e 23,741 17,076 6,665

* A “Utility" is a company that produces and/or delivers electricity and/or natural gas, and is legally obligated to provide service to the public within its franchise area.

® Includes independent power producers, small power producers, and cogenerators not located at the establishment site.

¢ Value of Shipments and Receipts and Employment Size were supplied by the Bureau of the Census.
W=Withheld to avoid disclosing data for individual establishments. Data are included in higher level totals.
Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-846, "1988 Manufacturing Energy
Consumption Survey,” and the Bureau of the Census, Industry Divsion, data files for the *1988 Annual Survey of Manufactures” and the “1887 Census of

Manutactures.”
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Table 22. Components of Onsite Electricity Generation by Industry Group and Selected
Industries, 1988
(Million Kilowatthours)

SIC Industry Groups
Code" and Industry Total Cogeneration Renewables Other®
20 Foodand Kindred Products . .............covvriunnnneennanans 4,180 3,608 w w
21 TobacCO Products .. .....ccviiitiiniiinnenetonertoonnsonns w w 0 0
22 Toxtile Ml Products ..............ciiiiiiiiiiiiiienrinnens 414 303 K4l 40
23 Apparel and Other Textile Products ............ccovvvvennnn.nnn Q 0 0 Q
24 Lumberand Wood Products ...............ciitineennrnennns 2,438 2,370 Q 33
25 Fumniture and Fixtures . ............cc vietvrnncnncnnsnnsnenn 28 28 0 Q
2 Paper and Allied ProduCIs . . . . ... .....ouuevnnrinneineinnss 44255 ' 40,284 1,959 2,020
2621 PaperMIlIS . . . ...ttt e 24,914 22,357 1,704 763
2631 Paperboard IS . . ... .....ccoiiriiniiiiiiiiniiierieas 15,540 14,392 w w
27 Printing and Publishing .......... ... ... oiiiiiiiiiiiiinn., Q. w 0 w
28 Chemicalsand Allled Products . .. ..........coviineievninnnnnn 38,130 34,718 0 3,412
2819 Industrial Inorganic CREmICIS, NBC ... ........coouvurenenenns 2,004 w 0 w
2821 Plastics Materialsand Resins . ............ .. cciiiiiiiiiinnn 3,264 3,028 0 237
2869 Industrial Organic Chemicals,nec ....................ccvvuen 20,088 w 0 w
2873 Nitrogenous Fertlizers . .............ccovieeiiiiininnnnnnns w 519 0 w
29 Petroloumand Coal Products . ...........ceiivnvveenncnnnnnn 11,717 10,048 0 771
2911 Petroleum Refining . ...........c.oiuiiniiiiiiiiiiiiiinnen 11,2056 10,435 0 770
30 Rubber and Misc. Plastics Products . ............c....coiiuntn 192 102 Q 84
31 Leatherand Leather Products .. ...........cccvitriivnrnncnnns 8 w w 3
32 Stone, Clayand Glass Products ..............cciininnennnnns 676 649 0 27
3241 Coment, Hydraufic . .............ccciiiiieiinrnnnnnennnns w w 0 0
33 Primary Metal Industries ................cciiiiiiiinnnnnnns 9,529 6,048 w w
3312 Blast Furnaces and Steel Mills . . . . . ............. ... 0iiiin e 6839 4060 0 1,970
3334 Primary AJUMINUMT . ... ..ottt e ieiaaernnsnnnnes ¢ [V} 0 d
34 Fabricated Metal Products .. .............cootiiinurnnnnnennns w w 0 82
35 Industrial Machinery and Equipment . .. .........c.ooiviiiinann. 278 217 w w
38 Electronic and Other Electric Equipment . . .. ............. ... ... 24 w 0 w
37 Transportation EQUIPMBNT .. ... ... iiiiin e rnenrnenennansns 867 417 w w
38 Instruments and Related Products . ................... ... ..., w w 11 w
39 Misc. Manufacturing Industries . .. ...........cceiiiiiiiennan Q 0 Q Q
L €L 114,834 101,907 2,594 10,334

* See Appendices A and D for descriptions of the Standard Industrial Classification system.

* "Other” is that electricity obtained from a generator fueled by combustible energy sources such as diesel or fuel oll.

* Estimate less than 0.5 rounded to zero.

W=Withheld 1o avoid disclosing data for individual establishments. Data are included in higher |ével totals.

Q=Withheld because Relative Standard Error is greater than 50 percent. Data are included in higher level totals.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, Form E(A-846, 1988 Manufacturing Energy Consumption
Survey.”
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Table 23. Components of Onsite Electricity Generation by Selected Characteristics of the

Establishment, 1988
(Million Kilowatthours)

Selected Characteristics Total Cogeneration Renewables Other*
Census Region
Northeast .. ........... it 12,233 9,233 1477 1,523
Midwest . ... ... e 16,082 13,104 441 2,538
South . . ... e 71,897 66,441 w w
L 14,622 13,129 w w
OBl .\t 114,834 101,907 2,594 10,334
Value of Shipments and Receipts®
(million dollars)
UNder 20 .. ..ottt e e it e 1,158 504 w w
2040 .. .. e e 4,207 3617 106 484
L0 T 6,990 5,777 674 538
100-249 . . .. ... e e 25,115 22,500 576 2,038
250-400 . . ... .. e e 30,488 27,748 1,068 1674
500aNdOVEr ... ..ttt e e 46,876 41,670 w w
Total ........ ... i, 114,834 101,807 2,594 10,334
Employment Size®
UnderB0 .. ...t i e i 477 268 41 168
8080 .. . e 1,034 800 20 214
100-249 ... ... .. et e 9,798 8,840 179 778
250-499 .. ... ... e et 16,365 14,720 778 861
BO0-899 . ...