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CHAPTER 1

INTRODUCTION AND SUMMARY

This report explains the methodology used to develop state input data for the Multi-
Regional Input-Output (MRIO) model being prepared by Jack Faucett Associates (JFA)
for the Office of the Assistant Secretary for Planning and Evaluation, Department of
Health and Human Services. Data were developed for 119 sectors, MRIO sectors 1-119
as listed in Appendix C. All methods and procedures presented in the following pages
will be revised as appropriate throughout the remaining stages of the model develop-
ment. JFA requests that suggestions, ecomments, and criticisms be submitted to the
authors.

Users of these data should note carefully the data limitations indicated throughout this
report and should also be aware that all data are preliminary. Users are encouraged to
notify cognizant JFA staff of any problems, errors or inconsistencies found upon
examination of these data.

The methodologies used to develop input data are consistent with those used in
developing the output data, as reported in the JFA report: State Estimates of Outputs,

Employment and Payrolls, 1977. Inputs are measured in 1977 dollars in purchasers'

values (excluding retail trade margins and taxes levied at the retail level).

The data development methodologies described in this study were formulated according
to two primary goals:

(1) Choice of the best available data sources that will facilitate future
‘updates of the model, and

(2) Development of procedures within the model that will minimize "manip~

ulation™ of data and thereby maintain as far as possible the integrity of
the initial data sets.
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In pursuit of these goals, data sets that could be expected to be available in future
years were given preference. Moreover, procedures used to handle data within the
model were also carefully serutinized to avoid choices that could result in "apparent”

adherence to theory or convention but in application result in the distortion of hitherto
reliable data sets,

Development of Input Data

Development of 1977 input data followed two general approaches. For four categories
of inputs — energy, real estate, noncomparable imports, and serap - the
availability of single data sources and/or data development techniques that were
appropriate across almost all consuming industries led to separate development of data
for these inputs., For other input categories, data development proceeded on an
industry by industry basis.

1977 input data were available for at least a few commodities in almost every industry.
In some cases, notably agriculture and manufacturing, 1977 data covered as much as 90
percent of the inputs at the national level. When 1977 input data were
not available, the inputs were based on BEA 1972 input coefficients updated for prices
to 1977. State-specific data on detailed inputs are severely limited but the national
data were imputed to states in great sector detail, usually the four-digit SIC.

Data Source Selection

The data for this study have been selected so as to minimize difficulty in updating and
to maintain the highest possible level of accuracy. Sources that could not be expected
to be available for future updates were avoided. The source that provides the best "fit"
with the requirements of data development within the MRIO is the quiquennial Bureau
of the Census data, e.g., the Census of Manufactures, and the Census of Service

Industries. Therefore, Census data were used wherever possible. When Census data
were unavailable, other reliable data sources were sought.

Methodology

Three of the most important guidelines in data base development are:
° carefully defined data elements,
. consistent estimating techniques, and
° data evaluation.
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Attention to these guidelines was emphasized throughout the conceptual formulation of
the MRIO data base. Some of the practical applications of these principles to the
development of input data are described below.

Defining Data Elements

The objectives of carefully defining data elements are: 1) a data base that can be
compared with data from published sources, 2) the minimizing of estimating require-
ments, and 3) elimination of ambiguities in interpretation. In the MRIO data base, as
explained in detail in the previous JFA report on outputs, industry sectors and other
data base conventions were structured in a fashion that provided the most information
to expected users, and that reflected the contents of the most comprehensive and
reliable data sources. .

Estimation of Missing Data

The second guideline in data base development, consistent data estimation techniques,
came into play when:

data were suppressed,
data were available at the national but not state level,
data were available at a more aggregate level than that required in the
MRIO data base, .
. primary 1977 data were unavailable.

When data were suppressed for individual states, as was frequentiy the case in Census
data, national data were combined with state data on a related item to determine a
state value. If, for example, inputs of steel to the construction industry were known for
forty individual states and the U.S. total, inputs of steel to the construction industries
in the remaining ten states could be estimated by distributing the residual steel inputs
on the basis of eost of materials consumed by the construction industry in each of the
ten states. Though estimation based on these related data items can result in error, it
proved adequate if only a small portion of the total data were suppressed, e.g., less than
three percent. Where larger suppressions were involved, more time consuming and
accurate methods, such as development of data from supplementary sources, were
warranted. In all cases, the national total of all state-level data (actual and estimated)
was compared with the national total available from Census and scaling was applied to
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the imputed data, if required, to reconcile the two. A similar procedure was used when
no state data for inputs were available. The data items that were most commonly used
in this case were state cost of materials controls published by Census for some
industries, or the state output data developed previously for the MRIO by JFA.

Sometimes the Census and other data sources contained data on input categories that
were more aggregate than MRIO or BEA I-O sectors. When this was the case, the
aggregate number was used as a control total, and split among its component sectors
using BEA's 1972 coefficients updated for price and adjusted for differences in
definitions.

After exhausting all available primary sources of 1977 input data, some required data
items were still missing. To fill these gaps, input data published by BEA for 1972 were
price-updated and used as a guide from which the 1977 input data could be estimated,
The price-updating procedure began with the development of a set of price indices at
the 496-order BEA I-O detail. These were applied to the 1972 BEA 496-order BEA use
table. Next, wholesale and transportation margins, identified in the BEA margin
matrices, were added to the producer's values, reflecting the different treatment of
these margins used in the MRIO methodology. The deflated table was then used to
calculate the input of goods and services per dollar of total output less value added.
The detailed methodology used for the price update and for combining the 1977 input
data developed from primary sources with the price-updated BEA I-O data is outlined in
Appendix A,

Data Evaluation

An important part of the development of 1977 input data was evaluation of their
quality. The emphasis here was placed on identifying problems in coverage. Some
primary data sources contained data on purchases of goods and services that repre-
sented only part of a BEA I-O or MRIO code, usually a four-digit SIC. Sometimes the
input data were based on survey data that covered less than 100 percent of the
establishments. When either of these situations occurred, the input data were examined
to determine whether they could be used, directly or adjusted, in the MRIO data base,
The most common technique used for evaluation was to sum all of the actual and/or
estimated 1977 input data to the BEA I-O level, and compare the sums to the input
value shown in the price-updated BEA matrix. If the 1977 data differed from the




updated BEA data by less than 15 percent, the 1977 data were usually accepted. If the
discrepancy was greater, the input data were developed for 1972, if the same data
sources were available, and compared to the BEA I-O matrix for 1972, This latter
comparison proved very useful in identifying differences in commodity definitions
between the data source and the BEA or MRIO conventions. It also eliminated any
errors in comparison that might be introduced by the factors used when updating for
prices,

Any input data whose reliability remained uncertain after these two comparisons were
subjected to further analysis to determine the reason for the diserepancy. If discussions
with industry analysts indicated the technical coefficient had changed in a manner that
made the 1977 data reasonable, the 1977 data were used. Any remaining 1977 data —
data whose utility in the MRIO data was poor or completely unknown — were discarded.

Data Quality

Input data for 1877 developed from primary data sources accounted for a large percent
of total inputs to most industries. These data were developed primarily from Census
sources. Where adopted into the MRIO data base without adjustment or estimation, the
data are very reliable. Data from other sources were evaluated for consistency with
MRIO definitions and conventions and, since they were used only if a close correlation
was established, these data are also believed to be of very high quality.

When estimation or adjustment was required to distribute the data to the state level, to
approximate suppressed data, or to refine the data to reflect MRIO definitions and
conventions, the data quality is lessened. Where the price~updated BEA I-O data for
1972 were used, MRIO data base users shoulh recognize two basic assumptions made in
developing these data: 1) the relative price change for a given good or service is
constant throughout the price-updating procedure, i.e., regardless of how the products
were purchased, they were assumed to have the same price changes; and 2) each
producing sector is assumed to have purchased the same mixture of goods and services
as in 1972.

A discussion of data quality is included in each of Chapters 2 - 11. Further information
on data quality can be found in the worksheets archived at the end of the project. Data
base users should refer to these for more detail,



Report Overview

The format of this report roughly parallels the JFA report, State Estimates of Outputs,
Employment, and Payrolls, 1977, facilitating comparisons of data sources and
methodologies used in each sector.

Chapters 2 and 3 introduce the remaining chapters with information on certain inputs
and data which, for practical or conceptual reasons, were developed separate from that
developed for consuming industries. Chapter 2, "Special Input Categories,"” describes
the development of energy, real estate, noncomparable import, and scrap inputs.
Chapter 3, "Transportation Margins, Trade Margins, and Taxes," outlines the sources
and methodologies used in developing the data for these important parts of the date
base. Chapters 4 through 10 present the input data development techniques and
findings for each of the consuming MRIO sectors. In a few cases, notably Agriculture
(Chapter 4) and Transportation (Chapter 8), these chapters include discussions of the
energy and/or real estate inputs. These exceptions are noted in Chapter 2 and in the
chapters on consuming sectors, as required. Chapter 11 describes the treatments of
secondary products and redefinitions. Finally, there are four appendices. Appendix A
describes the methodology for price-updating BEA's 1972 input-output data to 1977 and
for combining the results with the data developed for 1977 from primary sources.
Appendix B contains procedures papers describing technical details of the assignment of
margins, treatment of redefinitions, and MRIO's mathematical formulation. A com-
plete concordance of MRIO sectors with BEA 1-O sectors and 1977 SIC's appears in
Appendix C. Appendix D provides a reference guide to all data sources referred to in
this report.




CHAPTER 2

SPECIAL INPUT CATEGORIES

Four categories of inputs were developed separate from data on other inputs. These
four input groups — energy, real estate and rental, noncomparable imports, and scrap —
received special treatment either because of conceptual or data problems associated
with developing them by consuming industry (energy and real estate), or because the
data source used did not contain data on any other input and contained data for all
purchasing industries (noncomparable imports and serap). The methodologies used to
develop these inputs are described in the following sections. Succeeding chapters
exclude discussion of these inputs, except where specifically noted.

Energy Inputs

Energy input data were estimated, as much as it was possible, from basic data sources,
with detailed information allowing state distributions for most energy uses. These
sources included:

the 1978 Census of Agriculture;
the 1977 Census of Mineral Industries;
the 1977 Census of Construction Industries; and

the 1977 Census of Manufactures.

Data not readily available from the basic sources were developed at the national level
from the National Energy Accounts: Energy Flows in the United States, 1947 through
1977 (Source 23011, hereafter referred to as the NEA). The data from the NEA were
compatible with an input-output structure largely consistent with the BEA economic
input-output accounting system. The NEA contains data measuring consumption of
energy in purchasers' prices, by sectors, detailed fuel types, and detailed functional
uses.
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This discussion of data sources and methodology is divided into the following sub-
sections:

Agriculture (MRIO Sectors 001 - 004);

Forestry and Fisheries (MRIO Sectors 005 - 006);

Mining (MRIO Sectors 007 - 013);

Construction {MRIO Sectors 014 - 019);

Manufacturing (MRIO Sectors 020 - 084);

Transportation (MRIO Sectors 085 - 091);

Electric and Gas Utilities (MRIO Sectors 094 - 095);
Commercial Sectors (MRIO Sectors 092, 093, 096 - 117);
Personal Consumption Expenditures (MRIO Sector 150);
Government Sectors (MRIO Sectors 118, 119, 156, 157, 158),

In as much as data in the NEA were based on a slightly different sector divisions than
the MRIO, and measured only nationel level activities, adjustments to the data
contained therein were necessary. These two concerns are discussed at the end of this
section followed by a section on data quality. Note that in sections where data
development in the NEA is discussed the names of sectors referred to are those
employed in the NEA. A concordance between MRIO and NEA sectors is shown in
Exhibit 2-1.

Agricultural (MRIO Sectors 001-004)

Data for MRIO Sectors 001, 002, 003, and 004 (the latter minus agricultural services)
were taken from the 1978 Census of Agriculture (Source 03109). The reported census
data covered consumption for all energy functionel use categories. An estimation

technique was developed in order to convert 1978 production expenditures by type of
farm and by state to 1977 expenditures by product and by state. A short synopsis of
this technique is included here. For a more detailed explanation see Chapter 4.

As a first step, production expenditures by type of farm had to be estimated where they
were withheld to avoid disclosure. Specific estimates were made when the expenditure
value suppressed represented at least five percent of the state total for that
expenditure category. Where the missing values represented less than five percent of
the total, the missing value was prorated to the SIC production expenditure that was

not suppressed.




EXHIBIT 2-1:
CONCORDANCE OF MRIO AND NEA CODES

MRIO Sector

NEA Code

001:
002:
003:
004:

005:

008:
2

007:
008:

010:
011:

012:
013:
014:

018:

0186:

017:

018:

019:

020
021
022
023
024
028
028
027
028
029
030

Dairy Farm Products
Livestock and Poultry
Cotton, Grain and Tobaceo

Pruits, Nuts, Vegetables and
Misc. Crops and Services

Forestry Products

Commercial Fishing and Trapping

Iron and Ferroalloy Ores
Nonferrous Ores

Coal

Crude Petroleum
Natural Gas and Liquids

Stone, Clay, Sand, and Gravel
Chemical and Fertilizer Minerals
Residential Building Construction

Nonresidential Building
Construction

Public Utility Construction

Highways and Streets

Other Construction

Maintenance Construction

Ordnance

Meat Products

Dairy Products

Canned and Frozen Food

Grain Mill Products

Bakery Products

Sugar and Confectionary Products
Beverages, Extracts, and Sirups
Other Food Products

Tobacco Products

Fabric, Yarn and Thread Mills

pt. 01000
pL 01000
pt. 02000

pt. 02000
pL. 04000

pt. 03000
pt. 04000

pt. 03000
pt. 04000

05000

08001
06002

07010
07020

08001

08002
08003

08000
10000
pt 11002

pt. 128xx
pt. 11002

pt. 128xx
pt 11002

pt. 120xx
pt 11002

pt. 128xx

11001
pt. 11002
pt. 120xx

12000
pt. 128xx

pt. 13000
pt. 14000
pt 14000
pt 14000
pt. 14000
pt. 14000
pt 14000
pt. 14000
pt 14000

15000

16000

2-3

Livestock and Livestock Products
Livestock and Livestock Products
Other Agricultural Products

Other Agricultural Products
Agricultural, Forestry, and
Fishery Services

Forestry and Fishery Products

Agricultural, Forestry, and
Fighery Services

Forestry and Fishery Products
Agricultural, Foresty, and
Fishery Services

Iron and Ferroalloy Ores Mining

Uranjum-Radium-Vanadium Ores
Nonferrous Metal Ores Mining, except
Uranjum-Radium-Vanadium Ores

Anthracite Coal Mining
Bituminous and Lignite Coal Mining

Crude Petroleum

Natural Gas
Natural Gas Liqulds

Stone and Clay Mining and Quarrying
Chemicals and Fertilizer Mineral Mining

New Construction, excluding Oil and
Gas Drilling
Construction, n.a.s

New Construction, excluding Oll and
Gas Drilling
Construction, n.a.s

New Construction, excluding Oil and
Gas Drilling
Construction, n.a.s

New Construction, excluding Oil and
Gas Drilling -
Construction, n.a.s.

Ofil and Gas Well Drilling
New Construction, excluding Oil and

Gas Drilling
Construction, n.as

Maintenance and Repair Construction
Construction, na.s.

Ordnance and Accessories
Food and Kindred Products
Food and Kindred Products
Food and Kindred Products
Food and Kindred Products
Food and Kindred Products
Food and Kindred Products
Food and Kindred Products
Food and Kindred Products
Tobaceo Manufactures

Broad and Narrow Fabrics, Yam
and Thread Mills



EXHIBIT 2-1:
CONCORDANCE OF MRIO AND NEA CODES (cont.)

MRIO Sector

NEA Code

031

032
033
034

037

038
039
040

041

042

043

044

045
046

047
048
049
050

051

053
034

Floor Coverings and Miscellaneous
Textile Products

Hoslery and Knit Goods
Apparel

Other Fabricated Textile
Products

Logging and Lumber

Wood Products

Pre-fabricated Buildings and
Mobile Homes

Household Purniture
Other Purniture and Pixture
Paper and Allied Products

Paperboard Containers and Boxes

Newspapers, Periodicals and
Other Printing and Publishing

Industrial Chemicals
Agricultural Chemicals

Other Chemical Products
Plastics and Synthetics

Drugs
Cosmetics and Cleaning Products
Paint and Allied Products

Petroleum Refining and Allied
Products

Rubber and Miscellaneous Plastics

Leather and Leather Products

Glass and Glass Products
Stone and Clay Products

Iron and Steel Mills and Forging

17000

pt. 18000
pt. 18000
19000

pt. 20000

pt. 20000

21000
pt. 20000

pt. 61000
22000
23000

24020
249390

27010

27020
27030

27040

28010
28020
28990

pt- 20000
pt. 20000
30000
31011
31012

31990
32000

34000
33000

38010
36990

37011
37012

pt. 37990

2-4

Miscellaneous Textile Goods and
Floor Coverings

Apparel

Apparel

Miscellaneous Pabricated
Textile Products

Lumber and Wood Products, except
Containers

Lumber and Wood Products, except

Containers
Wooden Containers

Lumber and Wood Products, except
Containers

Other Transportation Equipment
Household Furniture
Other Furniture and Pixtures

Paper Mills, except Bullding Paper
Paper and Allied Products, except
Containers, Bozes, and Paper Mills

Paperboard Containers and Boxes
Printing and Publishing

Industrial Inorganic and Organie
Chemicals

Pertilizers
Agricultural Chemicals, n.e.c.

Miscellaneous Chemical Products

Plastics Materials and Resins

Synthetic Rubber

Cellulosic Man-Made Fiber, and
Organic Fibers, Noncellulosic

Drugs, Cleaning and Toilet Preparations

Drugs, Cleaning and Toilet Preparations
Paints and Allied Products

Petroleum Refining

Miscellaneous Products of Petroleum
and Coal

Paving Mixtures, Blocks, Asphalt Felts
and Coatings

Rubber and Mlscelhn@ Plasties
Products

Leather Tanning and Industrial Leather
Produets
Footwear and Other Leather Products

Glass and Glass Products

Cement, Hydraulic
Stone and Clay Products, excluding
Cement, Hydraulics

Coke Oven Products

Blast Furnaces and Basic Steel, excluding
Coke Oven Products

Primary Iron and Steel Manufacturing
excluding Coke Oven Products




EXHIBIT 2-1:
CONCORDANCE OF MRIO AND NEA CODES (cont.)

NEA Code

056

057

058

081
062

083

064

085
066

067

068

070

071

072

073

074

078
076

077
078
079

080

082

MRIO Sector
Iron and Steel Foundries pt. 37990
Primary Nonferrous Metals and 38040
Products 38990
Metal Containers and Miscellaneous 39000
Metal Products 42000
Structural Metal Products 40000
Screw Machine Products and 41000
Metal Stampings
Engines and Turbines 43000
Farm and Lawn Equipment 44000
pt. 81000
Construction and Mining 435000
Equipment
Materials Handling Equipment 46000
Metalworking Equipment 47000
Special Industry Machinery and 48000
Equipment
General Industrial and Other Non- 49000

electrical Machinery and Equipment

50000
Office and Computing Equipment 51000
Service Industry Machinery and 52000
Equipment
Electric Transmission and Electrical $3000
Industrial Equipment
Household Appliances 54000
Electric Lighting and Wiring $5000
Equipment
Receiving Sets, Records and Tapes  pt. 38000
Communications Equipment pt. 56000
Electronic Components 87000
Other Electrical Bquipment 58000
Motor Vehicles and Parts 59000
Ajrcraft and Parts pt. 80000
Missiles, Spacecraft and Parts pt. 80000
pt. 13000
Alreraft, Missile and Spacecraft pt. 80000
Propulsion Units
Other Transportation Equipment pt. 81000
Scientific and Photographie Equip~ pt. 62000
ment, Watches and Clocks
pt. 83000
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Primary Iron and Steel Manufacturing
excluding Coke Oven Products

Primary Aluminum
Primary Nonferrous Metals Manufacture
excluding Primary Aluminum

Metal Containers
Other Fabricated Metal Products

Heating, Plumbing, and Fabricated
Structural Metal Products

Serew Machine Products, Bolts, Nuts, ete.
and Metal Stampings

Engines and Turbines

Parm Machinery
Other Transportation Equipment

Construction, Mining, Oil Field,
Machinery Equipment

Materials Handling Machinery and
Equipment

Metalworking Machinery and Equipment

Special Industry Machinery and
Equipment

General Industrial Machinery and

Equipment
Machine Shop Products

Office, Computing, and Accounting
Machines

Service Industry Machines

Electric Transmission and Distribution
Equipment and Electrical Industrial

Apparatus

Household Appliances

Electrie Lighting and Wiring Equipment

Radio, Television and Communication
Equipment

Radio, Television and Communication
Equipment

Electroniec Components and Accessories

Miscellaneous Electrical Machinery,
Equipment and Supplies

Motor Vehicles and Equipment
Aireraft and Parts

Alreraft and Parts
Ordnance and Accessories

Aireraft and Parts

Other Transportation Equipment

Professional, Scientific and Control~
ling Instruments, and Supplies

Optical, Ophthalmic and Photographic
Equipment and Supplies



EXHIBIT 2-1s
CONCORDANCE OF MRIO AND NEA CODES (cont.)

MRIO Sector NEA Code
083 Medical, Dental and Optical pt. 62000 Professional, Scientific and Control-
Equipment ling Instruments, and Supplies
pt. 63000 Optical, Ophthalmic and Photographic
Equipment and Supplies
084 Other Manufactured Products 84000 Miscellaneous Manufacturing
085 Railroads 65010 Rallroads and Related Services
088 Local Passenger Transportation 85020 Local, Suburban and Interurban High-
and Inter-city Bus way Passenger Transportation
pt. 79009 Federal Government Enterprises
087 Motor Freight 85030 Motor Freight Transportation and
Warehousing
088  Water Transportation 85040 Water Transportation
089  Alr Transportation 85050 Alr Transportation
090 Pipelines, except Natural Gas 85080 Pipeline Transportation
091 Transportation Services 85070 Transportation Services
092 Communications, except Radio and 88000 Communications
Television
093  Radio and Television Broadcasting 87000 Radio and Television Broadcasting
094  Electric Utilities 88911 Fossil Fuel Establishments
88912 Nuclear Establishments -
88913 Hydroelectric Establishments
88921 Possil Fuel Establishments
88922 Nuclear Establishments i
68923 Hydroelectric Establishments
68931 Possil Puel Establishments
88932 Nuclear Establishments
68933 Hydroelectric Establishments
68941 Fossil Puel Establishments
88942 Nuclear Establishments
88043 Hydroelectric Establishments
095 Gas Production and Distribution 88021 Gas Pipelines
88022 Gas Utilities, except Gas Pipelines
096  Water and Sanitary Services 68030 Water and Sanitary Services
087  Wholesale Trade pt. 68000 Wholesale and Retafl Trade
098 Eating and Drinking Places pt. 89000 Wholesale and Retail Trade
098 General Merchandise and Apparel pt. 88000 Wholesale and Retail Trade
Stores
100 Food, Drug and Liquor Stores pt. 89000 Wholesale and Retall Trade
101  Automotive Dealers and Gasoline pf. 89000 Wholesale and Retail Trade
Service Stations
102  Other Retall Stores pt. 89000 Wholesale and Retail Trade
103  Banking, Credit Agencies and pt. 70000 Finance and Inmurance
Investment Brokers
104 Insurance pt. 70000 Pinance and Insurance
105 Real Estate and Rental 71000 Real Estate and Rental
106 Hotels and Lodging Place pt. 72000 Hotels and Lodging Places, Personal
and Repair Services, except
Automobile Repair
107  Personal and Repair Services, pt. 72000 Hotels and Lodging Places, Personal
except Auto and Repair Services, except

Automobile Repair




EXHIBIT 2-1:

CONCORDANCE OF MRIO AND NEA CODES (cont.)

MRIO Sector NEA Code
108  Miscellaneous Services and pt. 73000 Business Services
Advertising
109 Miscellaneous Professional Services pt. 73000 Business Services
110  Auto Renta), Repair and Maintenance 75000 Automobile Repair and Services
111  Amusements 76000 Amusements
112 Doctors and Dentists, inc. Out-~ pt. 77000 Medical, Educational Services, and
patient Care Pacilities Nonprofit Organizations
113  Hospitals and Nursing pt. 77000 Medical, Educational Services, and
Nonprofit Organizations
114 Other Medical and Health Services pt. 77000 Medical, Educational Services, and
Nonprofit Organizations
115 Educational Services pt. 77000 Medical, Educational Services, and
Nonprofit Organizations
116 Nonprofit Organizations pt. 77000 Medical, Educational Services, and
Nonprofit Organizations
117  Other Social Services pt. 77000 Medical, Educational Services, and
Nonprofit Organizations
118  FPederal Government Enterprises 78009 Federal Government Enterprises
except Utilities and Local Transit
118  State and Local Government Enter- pt.79009 State and Local Government
prises, except Utilities and Local Enterprises
Transit
124 Rest of World 99081 Unknown Distribution
150 Personal Consumption Expenditures 95009 Personal Consumption Expenditures
156 FPederal Defense Expenditures 97100 Federal Government Purchases,
(current and capital) Defense
157 Federal Government Current Expen- 97200 Federal Government Purchases,
ditures (except defense) Others
158 State and Local Government 92009 State and Local Government Purchases

Current Expenditures



This production expenditure matrix was then combined with the value of production
matrix developed from Table 35 in the Census for the estimation of output and
employment, by state, in the agriculture sector (see State Estimates of Outputs,
Employment and Payrolls, 1977, (Source 23013).

All production expenditures and value of production for 1978 by state and type of farm
were then deflated to 1977 values. Deflators for the value of production by com modiyty
were developed from USDA sources on commodity prices or value of production. These
sources were prirﬁarily crops, dairy, livestock, and poultry production reports from the
Economic and Statistics Service's Crop Reporting Board (Sources 02131-4) supple-
mented by data from the Agricultural Statistics (Source 02001). Price data or price
indexes were also used from the 1977 and 1978 Agriculture Price Reports
(Source 02135) of the USDA. Composite deflators were calculated by weighting
individual product indexes by product output. In most cases, deflators could be

calculated in this manner by state for each Census commodity group, however, in a few
cases, only a national level deflator was available.

Deflators for each production expenditure category were also developed from several
sources. For all energy and petroleum product inputs except natural gas and the "other
fuels" category, price data for 1977 and 1978, by state, were available from the
Agricultural Price Reports. For the remaining energy expenditure categories, only
national deflators were available. "Other fuels" was assumed to be mostly coal, based
on energy consumption data in Energy and U.S. Agriculture: 1974 and 1978 (Source
02112). Applied across all the states, these indexes for "other fuels" and "natural gas"
were taken from the 1977 Wholesale Prices and Price Indexes (Source 12106) and the
Producer Prices and Price Indexes, 1978 (Source 12107).

Working from the two 1978 Census matrices now deflated to 1977 dollar values, input
usage by farm commodity was imputed by calculating dollar input per dollar output
intensities, by state, for each input-commodity combination. All these calculations
were performed in the context of an iterative procedure. In the initial run, input
intensities were calculated for the main diagonal cells of the production matrix taking
total dollar inputs by farm SIC per dollar output of the primary product for that farm
SIC. These input intensities were then applied across that primary product output row
wherever that product was produced.
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The choice of which input intensity to use for each farm product row was based upon an

examination of output concentration at the national level by type of farm. For
example, with grains production concentrated on cash grain farms, the input intensities
for grains production on grain farms were applied across the grains output row. In this
way, the input intensities of the farm SIC to which a farm commodity is primary (given
SIC definitions in the agriculture sector) are controlling. As a final step, allocated
inputs were then scaled to the deflated dollar input totals by type of farm given in
Table 35.

The next step was to collapse the matrix across types of farms and commodities to
MRIO sector levels by state. These values were then divided by deflated 1978 MRIO
sector output. These coefficients applied to the 1977 total value of production data by
MRIO derived from the USDA sources gave estimates of the associated 1977 dollars of
energy inputs consumed in that production.

Data were then assigned to consuming sectors, It was assumed that gasoline, diesel
fuel, fuel oil, LP gas, butane propane, kerosine, motor oil and grease were consumed
from MRIO 050 (Petroleum Refining), while electricity was consumed from MRIO 094
(Electric Utilities), natural gas from MRIO 094 (gas production and distribution), and
eoal, wood, coke, ete. from MRIO 009 (Coal).

Energy data for the agricultural services portion of MRIO 004 were taken from the
NEA. Heat and Power functional uses of energy for agricultural services were
developed concurrently with estimates for commercial sectors discussed later in this
chapter. Transportation functional uses of energy for agricultural services uses were
developed concurrently with estimates for the transportation sectors and are also
included in a later section of this chapter.

Forestry and Fisheries (MRIO Sectors 005-006)

Energy inputs to these sectors were developed exclusively from the NEA. In addition,
the majority of the data utilized in estimating energy consumption in the Forestry and
Fishery sectors were developed concurrently with the estimates for commercial

sectors. Data developed separately for fisheries are included below.



Motor Gasoline

Gasoline consumption in the forestry and fishery products sector has been estimated for
1974 by the National Marine Fisheries Service of the US., Department of Commerce.
The estimate for that year was based on a survey of sales at large marine terminals
that was adjusted to account for smaller dealers. Consumption for 1977 was estimated
using a 1974 coefficient in gallons of gasoline per ton of gross weight in the commercial
fishing fleet and this coefficient was multiplied by the total gross weight in tons for
1977, The tonnage statistics are from the annual volume of Fishery Statistics of the
United States, "Summary of Operating Units™ (Source 03812).

Diesel

Diesel consumption in the fishery sector was calculated in the same manner as gasoline
except that a coefficient of use per ton was estimated for both 1970 and 1974. The
coefficient was allowed to change (at the ennual growth rate between 1970 and 1974) to
allow for differences in fuel use per ton in 1977 caused by larger tuna boats.

Motor 0Oil

Motor oil consumption in the fishery sector was estimated by multiplying motor
gasoline and diesel use by the ratio of motor-oil-to-gasoliﬁe and motor-oil-to-diesel,
respectively, Estimation of these ratios is discussed in the transportation fuels section.
The results were summed to yield final estimates.

Grease
Grease consumption in the fishery sector was estimated by multiplying motor oil use by

a grease-to-motor-oil ratio. Estimation of these ratios is discussed in the transporta-
tion fuels section.

Mining (MRIO Sectors 007-013)

Data for MRIO Sectors 007 - 013 were taken from the 1977 Census of Mineral Industries
(Source 03106).. The reported census consumption covers all energy functional use

categories with the exception of the input of wet natural gas to natural gas processing
plants. This input is of an intra-sector nature as MRIO 011 includes both the mining and
the processing of the wet natural gas and is not shown in the MRIO.

2-10

—




Energy consumption data from the 1977 Census of Mineral Industries were available by
energy type, by state, by two-digit SIC group. In addition data by energy type, by four-
digit SIC group were available at the national level. The methodology utilized to
develop estimates for MRIO energy consumption involved three steps. First, suppressed
data were filled in at the state and two-digit SIC levels. Second, data was
disaggregated to MRIO detail, where necessary, using national four-digit SIC data and
the MRIO output measures developed previously by JFA. Third, data were assigned to
consuming sectors,

Suppressed data were filled in first at the state level and then at the two-digit SIC
level, by state. The method used involved developing a first estimate by allocating the
unallocated portion of consumption for each fuel type based on output. These estimates
were then scaled to the unallocated portion of total consumption of energy for that
state or two—digit SIC within that state. Finally, the estimates were rescaled back to
the unallocated portion of consumption for each fuel type.

Data were then disaggregated to MRIO detail where necessary. Since each two-digit
SIC is the sum of two MRIO sectors (except MRIO 009 which is the sum of SIC's 11 and
12) this was accomplished by splitting fuel consumption, by fuel type, at the national
level based on four-digit SIC consumption, dividing these consumption figures by MRIO
output and then applying these ratio to MRIO output at the state level. The exceptions
to this were MRIO 009 which was estimated as the sum of SIC's 11 and 12 and MRIO 010
and 011 which do not correspond to four-digit SIC's and were thus split solely on output.

Data were then assigned to consuming sectors. It was assumed that gasoline, distillate,
residual and other fuels were consumed from MRIO Sector 050, Petroleum Refining. It
was assumed that Electric Energy was consumed from MRIO Sector 094 (Electric
Utilities), Natural Gas from MRIO 095 (Gas Production and Distribution) and Coal from
MRIO 009 (Coal). Fuels not specified by kind were assumed to be consumed from the
same sectors (excluding MRIO 095 Electric Utilities) in the same proportion as specified
fuels.

Construction (MRIO Sectors 014-019)

Data for MRIO Sectors 014-019 were taken from the 1977 Census of Construction
Industries (Source 03104). The reported census consumption covers all energy func-

tional use categories with the exception of energy products consumed as a construction
material. Data for this input were estimated from the NEA.
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Energy data from the 1977 Census of Construction Industries were available by energy
type and four-digit SIC group at the national level, and by fuel type at the state level.
The methodology used was similar to that used for construction employment (see State
Estimates of Outputs, Employment and Payrolls, 1877).

First, national level data were converted from an establishment basis (four-digit SIC) to
an activity basis. This was accomplished by multiplying the ratio of purchasers' prices
for each fuel type to net receipts for each four-digit SIC by the net receipts for the
portion of the net receipts for each activity in that SIC. The resultant values were then
summed to activity totals and divided by net receipts (for that activity) to yield ratios
of fuel cost to output by activity.

Second, state estimates of fuel consumption were developed by MRIO sector. This was
accomplished by multiplying the national level ratios, developed in step one, times state
output, by activity, by energy product. These results were then scaled to state
consumption by fuel type and summed, by activities, to yield estimates by MRIO sector.

Finally, data were assigned to producing sectors. It was assumed that gasoline, diesel
fuel, lubricating oils, greases and other fuels were all consumed from MRIO 050
(Petroleum Refining), while electric energy was consumed from MRIO 094 (Electric
Utilities), and natural gas from MRIO 095 (Gas Production and Distribution).

Data on the consumption of energy in construction from the NEA were used only for
asphalt and road oil used as a construction material. Domestic consumption of asphalt
and road oil were published in 1977, by the U.S. DOE, Energy Information Administra-
tion in Energy Data Reports, "Sales of Aspﬁalt" (Source 06103). Asphalt consumption

for paving purposes were allocated to the construction industry. The major functional
use of road oil is in road construction and it has been allocated entirely to the
construction sector.

Manufacturing (MRIO Sectors 020-084)

The source of data for MRIO Sectors 020-084 was the 1877 Census of Manufactures
{Source 03105). The reported census consumption covers heat and power functional
uses only. Data for inputs to the energy conversion process and for inputs to non-

energy conversion processes were also developed from the 1977 Census of Manufactures

(Source 03105). These data were developed in conjunction with the other inputs to
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manufacturing sectors (see Chapter 6). Data development for the transportation
functional use was developed from the NEA and is detailed in th