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PREFACE 

Professor Wassily Leontief of Harvard University published the first input­

output analysis of the u. S. economy in 1936. As opposed to other analytic tools 

used by economists which emphasize understanding of economic phenomena through eco­

nomic variables, such as employment, income, the interest rate, the price level, 

gross product, value added, and investment, Leontief's input-output techniques dealt 

with the problem of understanding the structure of specialized functioning economies, 

and the ways in which the individual parts influence each other. The input-output 

technique permits the analyst to classify and organize transactions data about the 

economy into mathematical statements which represent the trading among the individ­

ual sectors of the economy. The models systematically display each sector's sales 

and purchases and quantitatively measure outputs and inputs of each sector for the 

time period chosen. Solution of the system of equations provides quantitative esti­

mates of interindustry relationships. 

Since Leontief's first input-output publication in 1936, input-output models 

of the U. S. economy have been published by the Bureau of Labor Statistics of the 

u. s. Department of Labor and by the Office of Business Economics of the U. S. De­

partment of Commerce. A number of other national input-output models have been 

prepared, including models for Japan, The United Kingdom, France, Sweden, The Nether­

lands, Russia, and Israel. In recent years, input-output models of state economies 

within the United States have been published. Notable examples are those for West 

Virginia, Kansas, Washington, Arizona, Nebraska, North Carolina, New Mexico and 

Mississippi. Other recent studies of regions and parts of states include the Lower 

Colorado Region, parts of California, Pennsylvania, Oklahoma and Texas. 

Governments and industries alike have found the information provided by input­

output models to be useful in planning future activities and assessing the economic 

impacts of selected investments and policies. Industries such as Western Electric, 

Celanese Corporation, and United States Steel Corporation have used input-output 

analyses to assist in the planning of procurement of input materials, intraindustry 

management of diverse but interrelated departments and the estimation of expected 

direct and indirect consumption of products produced both by direct customers as 

well as the customers of their respective customers. Notable uses of input-output 

models by governmental agencies are the evaluations of economic impacts of public 

facility construction, defense spending, and water project construction. 

In 1968, the Population and Economics Task Force of the Planning Agency Council 

for Texas initiated an extensive interindustry study of the structure of the Texas 

economy. Funding was obtained through au. s. Department of Housing and Urban De­

velopment 701 Comprehensive Planning Grant with one-third state and two-thirds fed­

eral monies. Project administration, leadership, and direction were placed in the 

Division of Planning Coordination of the Office of the Governor. 
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The major aim of the program was the estimation of input-output models of re­

gional economies within Texas and of the Texas statewide economy for 1967. The 

procedures emphasized estimation of input-output models from a sample of primary 

data. Secondary data were required for the purpose of calculating a part of the 

input-output model parameters, including the individual sector or industry output 

totals. The study year 1967 was chosen since 1967 was the most recent year for 

which complete censuses of manufacturing, business, transportation, and mineral in­

dustries were available for Texas. 

Nine Texas universities were invited by the Governor to participate in the pro­

ject. For study purposes, Texas was divided into nine regions and the Governor's 

Office initiated a series of contracts with each of the nine participating univer­

sities (later reduced to eight) for the collection of data from a sample of manu­

facturing and business establishments of a specific region and the estimation of 

the regional input-output model. Each contract provided for a project staff and a 

project director at each participating university. The contractual arrangement 

further provided for uniform coordination of regional projects to the extent that 

definitions and standard questionnaires, data processing procedures, and data class­

ification procedures, as determined through the leadership of the statewide project 

director's office, would be followed in the conduct of each respective regional 

study. 

The state project director's office established the sampling procedure and 

drew the sample of establishments to be interviewed in each region. The state pro­

ject director's office also issued general guidelines, special reports prepared by 

individual consultants, and conducted a part of the secondary and primary data pro­

cessing. Regional project directors participated in the formulation of research 

guidelines through periodic project directors' meetings and in "special reports" to 

the state director's office. The regional project staffs conducted the surveys, 

prepared the survey data for computer data processing, and transmitted copies of 

the survey data to the state director's office. The survey data from the nine in­

dividual regions were combined and used in the estimation of the state input-output 

model. In addition, each regional project staff analyzed the data and estimated 

the input-output model for its particular region. 

Herbert W. Grubb 
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A STRUCTURAL ANALYSIS OF THE TEXAS ECONOMY 

USING INPUT-OUTPUT MODELS 

INTRODUCTION 

From 1950 to 1970 Texas has had significant population and income growth. Pop­

ulation increased from 7.7 million in 1950 to 11.2 million in 1970 and grew at an 

average annual rate of 1.5 percent during the 1960's. From 1950 to 1970, total 

personal income increased from $10.4 billion to $39.5 billion. During this period, 

per capita income increased from $1,349 to $3,515. The annual rate of increase in 

Texas per capita income has followed the U.S. trend fairly closely and Texas per 

capita income has remained at approximately 90 percent of the national per capita 

income during the 1950-1970 period. Texas population increased from 5.05 percent 

of the national total in 1950 to 5.46 percent in 1970, and shifted from 59.8 per­

cent living in urbanized areas in 1950 to 79.6 percent living in urbanized areas 

in 1970. As the Texas population has increased in size and shifted into urbanized 

areas, both the private and public sectors of the economy have increased in size 

and complexity. Resource and service scarcities have been encountered and a wide 

range of social and economic problems has arisen as the Texas economy and popula­

tion have grown. 

In recent years, Texas state agencies and regional councils of government have 

begun comprehensive planning efforts for the purpose of dealing with present and 

future problems of natural resource shortages, employment, unemployment, the econ­

omy, and the organization and management of the myriad of services now produced 

by federal, state, and local governments. Major Texas planning efforts include out­

door recreation, law enforcement and criminal justice, water supply, waste water 

treatment, air pollution control, solid waste disposal, transportation, communica­

tions, electronic data processing, health, industrial expansion, coastal resources 

management, and education. State government's planning programs are proceeding 

concurrently with federal government planning and regulatory policy making. 

In addition to identifying problems, specifying objectives, considering alter­

natives, and formulating plans, much of the planning effort requires economic eval­

uation of the benefits and costs of implementing alternative plans. Some planning 

requires evaluation of the potential economic impacts of alternative public policies 

and programs before such policies and programs are implemented. 

Objectives 

The purpose of this study is to provide a model of the Texas economy. It is 

anticipated that such a model will be used as a tool to serve planning functions 

of state agencies and regional councils of government within Texas. The specific 
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objectives are as follows: 

1. Calculate an input-output model of the Texas economy 

a. Estimate interindustry transactions 

b. Estimate direct input requirements of each producing 

industry from other industries of the economy 

c. Solve the system of equations and estimate interde­

pendence among the sectors of the economy 

2. Analyze and interpret interdependence among sectors of the Texas 

economy 

The research procedure uses input-output conventions and definitions estab­

lished in previous national input-output models. Major reliance is placed upon 

primary transactions data from a representative sample of Texas establishments. 

Secondary data from the various censuses conducted by the U.S. government are 

used to complement survey data collPcted from specific economic sectors. In addi­

tion, statistical data from the files of state agencies and other published re­

search are used. 

The analyses and interpretation parts of the study are aimed at the estima­

tion of quantitative measures of economic interdependence, illustration of the 

potential uses and applications of these interdependency estimates, and illustra­

tions of the methods whereby technical re~ource input data such as labor, water, 

minerals and perhaps other resources can be ,~ombinad with economic structural re­

lationships for the purpose of gaining systematic and more complete estimates of 

direct and indirect resource requirements to meet the changing demands of Texas 

consumers for products and services produced by the Texas economy. The objectives 

of this study are to produce an economic model that can be used as a planning tool. 

The model yields information that is directly usable by public officials and plan­

ners alike. The planning problems and needs for information to be used in planning 

by the public sector of the Texas economy are discussed below. The type of infor­

mation required by planners includes a general understanding of the (1) functions 

of the economy, (2) organization of the economy, (3) elements of public planning, 

and (4) nature and kind of economic analyses required. 

Functions of an Economy 

The major functions of an economy include the determination of the kinds and 

quantities of products and services to be produced, the organization of production, 

the distribution of production to consumers, and maintenance and growth of the econ­

omy. Under a market system of economic organization, individuals and corporations 

make their respective assessments of consumer wants and desires, arrange for re­

sources, select techniques of production, perform or employ managerial services 

and participate in the economy by producing goods and services for sale. Individ­

ual establishments specialize in the production of those products and services 

.. 
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which appear to offer the "best" opportunity for successfully accomplishing manage­

ment's objectives. 

The production processes are complex and many require a large number of dif­

ferent kinds of production inputs ranging from services of labor, transportation, 

finance, and utilities to specific quantities of raw materials -- chemicals, steel, 

fiber, paint, and packaging material. The production of inputs used in manufac­

turing and business activities is specialized and is a part of the overall economic 

process. To put it another way, the path from natural resources or raw materials 

to finished products involves many different and ofttimes specialized processes or 

stages of manufacturing. Each different stage requires, in addition to raw ma­

terials, services such as transportation, trade services which are added on as 

mark-ups if the materials pass through the trades or "middlemen" sectors, utili­

ties, advertising, legal and other professional services. 

The products of each intermediate production stage are sold to manufacturers 

of tha local economy for use in their respective production processes, exported to 

manufacturers in other economies, or both. Finished goods are sold to the consumer 

group of the economic sectors which includes local households, government, exports, 

and capital formation. 

The procurement of production inputs, like the sale of products, may involve 

trading with establishments located in other regions. Individual manufacturing 

and business establishments may find it necessary or advantageous to import part 

or all of the materials and services used in the production process although it is 

not likely that 100 percent of both materials and services will be imported. The 

willingness and physical ability to import inputs permits a wider range of economic 

activities in many regions than would be the case otherwise, since all the neces­

sary inputs are not available for certain kinds of production in many regions. For 

example, iron ore is not found in Houston, Texas. Thus, the metals industries can 

not manufacture steel in Houston without importing iron ore. Likewise, according 

to present information about crude oil reserves, petroleum refining cannot be done 

in Austin or Dallas unless crude oil is imported. 

The ultimate purpose of economic activity is to produce goods and services that 

are saleable to consumers. The consumers, or households, represent the human re­

sources of an economy and participate in the economy by supplying the management 

and labor skills required in production. For these services, households receive 

salary, wage, property, and divident payments. Households are these incomes to 

purchase goods and services produced. The willingness of consumers to purchase 

and the prices at which purchases are made are the market indicators on which pro­

duction decisions are based. Markets operate to express and transfer information 

from consumers to producers who then assess the potential profitability of alterna­

tive products, select a product mix, engage resources, and proceed with production. 

The overall success of manufacturing and business enterprise depends highly upon 
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management's ability to select the proper marketable mix of products to produce, 

since production is costly and, in most cases, production is done without sales 

agreements beforehand. Use of costly resources in the production of unmarketable 

products or products which can only be sold after costly storage and at reduced 

prices would be expected to result in economic losses to the producers. If so­

ciety values such products in the marketplace below the cost of production, then 

producers experience economic losses and proceed to shift some resources to other 

uses or perhaps cease resource use altogether. The production of unusable goods 

results in social losses to an economy since the resources could have been used to 

produce goods desired by consumers. 

Society indicates its preference for products by purchasing those offered for 

sale and by offering higher prices as the quantity available dwindles. Higher 

prices to producers results in larger returns to resources, attracts new producers 

and stimulates existing producers to expand production of products thus affected. 

In this way the demands of the society of consumers are translated into demands 

for resources. Producers register the resource demands to resource owners through 

the prices they are willing to pay for the resources, given production technology 

and prices and quantities of available complementary and substitutive resources. 

Resource owners make sales and thereby allocate available supplies to the various 

purchasers in accordance with profit motives, return on investment, or other ob­

jectives they hold. Resource owners who employ their resources in production 

themselves will be stimulated to make similar adjustments for the purpose of re­

allocating resources from lower to higher paying uses. Thus, the resources of 

society are allocated or rationed among many competing uses, through the trading 

of consumers and producers in economic sectors and geographic regions. 

The public sectors produce what has been termed "social goods." The list of 

social goods includes public education, transportation facilities, water supply 

facilities, waste collection and disposal, law enforcement, police protection, 

correction, national defense, public health, regulation of private industries, 

research, food and drug inspection and testing as a part of the administration of 

pure food and drug legislation, institutional care of patients of certain illnesses, 

various other public welfare functions, and governmental administration and legisla­

tion. The production of social goods requires resources including management, labor 

and capital. Government enterprises are financed in a variety of ways including 

revenues from the sale of products and services, and taxes and fees collected from 

the private sectors and individual taxpayers. 

The products and services produced by government are distributed to the so­

ciety of consumers in a variety of ways, including specific charges for shares of 

products or resources received from specific projects. In the case of public fa­

cilities and public education, distribution is free to individuals subject to the 

condition that the individual is qualified to participate in or use the facilities 
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when and as such facilities are available, The price mechanism is not used to 

ration and distribute these types of public goods. In the case of public goods, 

distribution is usually made to the extent of the supply available on a first 

come-first served basis to those deemed to be qualified and in need of such 

services. 

The rationale for producing public goods usually is based on either or both 

the principles that the nature of the activity does not lend itself well to pri­

vate enterprise or is not "profitable" because products or services are too wide­

spread and indefinite to be easily organized and traded in the marketplace, or 

that the action is desirable or necessary for the general or overall good and, 

in that respect, the most efficient or at least costly manner of production is 

by government. 

Regional Economies -- An Overview 

The system described above is the market system of economic organization and 

operation and is governed by the familiar laws of supply and demand subject to 

certain institutional and legal constraints. Given the market considerations, 

the location of resources, market outlets, transportation facilities for pro­

duction inputs and products, labor supply, availability of services, community 

and environmental amenities, preferences of management, and perhaps other factors 

such as stability of general prices and wages, knowledge, competition, and infor­

mation exchange, production capital has been located. A collection of individual 

establishments operating in a more or less homogeneous environment and under the 

same laws, rules, and regulations, such as the collection of establishments lo­

cated in Texas is recognized as an economy. 

In many respects, the Texas economy is a regional economy within the larger 

United States national economy. Among the distinguishing characteristics of the 

Texas economy are unique institutional arrangements, such as state laws which 

govern business activity, tax rates, terms of trade between buyer and seller, 

contractual arrangements, labor employment terms, and natural resources which 

influence the types of productive enterprise that can be done. Among the latter 

factors are climate, land resource quantity and quality, mineral deposits, sea 

and forest resources, and attitudes, culture, education level, and goals of the 

people, whether implicit or explicit. 

The Texas economy has unique characteristics which distinguish it both in a 

market and a non-market way from other state econ@mies. Furthermore, there are 

significant diversities withi_n the state. To dea~ with many of the present eco­

nomic and social problems, it is necessary to view and analyze individual areas 

and regions of the state separately. For this purpose, the Texas economy has 

been divided into regions having homogeneous resources, regions having concentra-
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tions of economic activity and regions that are isolated from other regions 

(Figure 1) .Y For example, the Texas High Plains is a region which has homo­

geneous land resources that distinguish it from other parts of the state and 

which have, by virtue of location and quality, influenced the type of economic 

activity within the High Plains boundaries. There are other examples of homo­

geneous economic regions within Texas such as South Texas, Central Texas, and 

East Texas. 

The Dallas-Fort Worth area is an example of a regional economy that is 

largely composed of manufacturing, finance, and other services. The area can 

be viewed as a regional economy that produces both finished and partially fin­

ished goods for export to other regions, sales to local area processors, and 

sales of finished goods and services to local area consumers. In addition, the 

regional producers and consumers purchase or import goods and services produced 

in other regions. To the extent that the collection of managements successfully 

analyzes and evaluates production costs in the different regions, transportation 

costs between regions and institutional factors which affect costs and returns, 

and to the extent that individual business establishments accordingly specialize 

and trade among themselves, regional economies specialize in production of the 

products for which the respective regions have a comparative advantage. Through 

the process of specialization and trade, the economic welfare of participants is 

enhanced. 

The El Paso area can be viewed as an economy which has some of the same fea­

tures as the Dallas-Fort Worth economy such as specialization in business, ser­

vices, and manufacturing with agriculture in the neighboring rural areas. One 

major feature of the El Paso economy which distinguishes it as a regional econ­

omy within Texas is its relatively isolated location from other major centers of 

economic activity within the state. In addition, the El Paso economy has unique 

cultural and social features which may influence the nature of economic activity 

such as its proximity to the major Mexican city of Juarez. For these and other 

reasons, including natural resource supply problems, it is useful for many public 

and private planning purposes to view the El Paso area and its environs as a re­

gional economy within Texas. In this regard, specific regional analyses are re­

quired if a more complete understanding of an individual region's social and 

economic problems and potential solutions of such problems is to be achieved. 

y 

Planning -- The Public Sector Viewpoint 

Government represents a major part of demand for goods and services produced 

The map of Figure 1 shows nine regions of Texas. Analogous studies were done 
for each region as a part of the Texas Input-Output Project described in the 
preface of this report. 
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by the Texas economy and, at the same time, employs a significant amount of labor 

and professional talent.Y The production of "social goods and services" and 

government demand for goods and services produced by the private sectors inter­

faces with and impacts upon the various private sectors of the economy. For ex­

ample, expenditures for public education, transportation facilities, regulation 

of industries, public housing, proirotion of industrial expansion, investments in 

natural resources, and the manner in which taxes are levied have direct, as well 

as indirect, effects upon industries and industry groups within the state's econ­

omy through the interdependencies among the sectors of the economy. 

The public sector of the economy, through local, state and federal govern­

ments, produces a wide variety of services, and is an arena in which policies, 

programs, rules and regulations are formulated, debated, and ultimately estab­

lished. Through programs financed from taxes and transfer payments, government 

performs income redistribution to the extent that certain services, cash, and 

goods-in-kind are made available to qualified members of lower income or other­

wise disadvantaged groups. 

The present size and complexity of public programs and the upward trends in 

both size and quantity of public sector programs clearly indicate that well or­

ganized and efficient program management based on current data is required if 

the public sector is to satisfy the demands of the population and is to mesh with 

the activities of the private sectors. For example, the planning and implementa­

tion of industrial development, construction of public transportation facilities, 

determination of education program curriculum, employment opportunity information 

programs, and water supplies for municipal, industrial, and agricultural uses re­

quires large amounts and meaningful interpretations of technical and economic data 

about employment, labor skills, production costs, revenues from production, natural 

resource use, markets, sources of raw materials, sources of partially finished ma­

terials, and sources of service inputs before the demands for and economic value 

of publicly supported supplied services and natural resources can be determined. 

The producers of public goods and services need to be able to quantify the 

schedule of demand for products and services produced. In addition, it is highly 

desirable to measure and understand the nature of the interdependencies among in­

dustries of the economy and those industrial activities with social and environmen­

tal goals so that the pervasive effects of public actions which interface with or 

impinge upon individual private industries can be traced throughout the economy. 

Such information is necessary for evaluating public investments to serve specific 

regions and sectors of the economy. 

Y In 1967, government spending in Texas was $14 billion; personal income for the 
same year was slightly over $29 billion. 1967 Census of Governments, Vol. 4, 
No. 5, u. s. Department of Commerce, Bureau of the Census, September 1969. 
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The public sector planning process involves a series of actions aimed ulti­

mately at alleviation of pressing difficulties of society. The planning process 

includes (1) problem identification and statement, (2) listing of objectives to 

be accomplished, (3) specification of alternatives· to be considered and eval­

uated, (4) selection of analytic techniques and specification of planning methods 

and procedures to be used, (5) specification of data sources and data items re­

quired, (6) data collection, (7) data processing, (8) data analysis, (9) inter­

pretation of results, (10) statement of conclusions, including alternative plans 

for consideration, (11) analysis of alternatives in terms of potential for achiev­

ing objectives, (12) implementation of selected plans, and (13) evaluation of 

plans implemented. If implemented plans fail to achieve the desired results, then 

modification should be made in light of the previous planning and implementation 

experience and new data. Likely the entire planning process will have to be re­

peated until felt difficulties have been alleviated to the desired extent, or 

until other felt difficulties become more important and require a reallocation of 

public resources. 

Selecting a Model 

One of the purposes of the present study is to provide data and interpreta­

tions of significant relationships about the Texas economy. The study is intended 

to be a tool whereby public officials and especially public sector planners and 

administrators can obtain quantitative approximations of the economic effects of 

public sector investments and operating programs. 

A study of this nature could be made at three different levels: (1) intra­

establishment, (2) inter-establishment, and (3) interindustry. Analysis on the 

first level deals with the individual business firm and is the kind of analysis 

familiar to most individuals. This type of emphasis is often used to guide in­

vestments by the private sector, measure profitability of individual business es­

tablishments, supply operating data to management and, in summary form, communi­

cate the establishments' financial conditions to the public. Although this type 

of analysis is of interest to public planners, it is not the type best suiteµ to 

serve public planning efforts. More aggregated and comprehensive economic analyses 

are needed. 

The latter two levels of analyses mentioned above deal with larger units of 

the economy than the intra-establishment level. Inter-establishment analysis per­

tains to groups of establishments within an industry or sector of the economy. 

This level of information is useful to some public planning functions. It fails, 

however, to provide comparable information about the entire economy. 

Interindustry analyses provide a wider range and different type of informa­

tion about an economy than the previously mentioned levels of analyses. A better 

guide for adjusting resource use to improve efficiency and for making policy rec-
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ommendations concerning public investments in natural resources and services 

generating programs of an area is a comprehensive economic model that will give 

systematic expression of production input requirements at the industry level. 

Such a model should show how production-consumption relations influence resource 

allocation in the economy represented and should explicitly relate the popula­

tion's consumption to the producing sectors so that the effects of population 

growth or decline can be estimated in quantitative terms and better estimates 

of resources required to serve the population can be made. 

An appropriate model for such a study is the input-output technique intro­

duced by W. w. Leontief of Harvard University in 1931.Y The input-output tech­

nique consists of four parts: (1) specification of equations of the model, (2) 

collection of data which represents the economic system, (3) estimation of co­

efficients using appropriate statistical techniques, and (4) solutions, in quan­

titative terms, of the specified equations. 

Leontief, W.W., "Quantitative Input-Output Relations in the Economic System 
of the United States," The Review of Economics and Statistics, XVIII August 
1936, 105-125. 
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FRAME.WORK OF THE TEXAS INPUT-OUTPUT MODEL 

Input-Output Model -- Sectors and Transactions Table 

The foundation of an input-output model is a transactions table that shows 

the dollar value of the goods and services traded {bought and sold) by each sec­

tor of the economy. An economic sector is the collection of establishments which 

produces the same kind of products or quite similar products. The Standard Indus­

trial Classification system (SIC codes) ,Yin use at the national level, is used 

to classify establishments. Establishments with multiproduct lines of production 

are classified according to the major product and the establishment's entire ac­

tivities are included in the sector into which the major product is placed. For 

example, an establishment which produces a major product, A, and minor products 

Band C is classified according to the major product A, and products Band Care 

included along with the major product among the statistical data of the establish­

ment. 

In this study, the one major exception to the sectoring concept stated above 

has been for the agricultural sectors. These sectors are defined along activity 

or enterprise lines of economic endeavor as opposed to establishment lines. For 

example, an individual farm establishment will likely produce more than one crop 

or have more than one livestock enterprise. Because agricultural data are avail­

able crop by crop and livestock enterprise by livestock enterprise, the farming 

sectors are defined to be individual crop and livestock production activities such 

as rice, range livestock, feedlot livestock, cotton, vegetables, hay, and so forth. 

The input-output table is organized into a rectangular array of rows and 

columns (Table 1). Each row and its corresponding column represent the transac­

tions of an individual sector. The sales of the sectors are shown along the rows 

and the purchases of the sectors are shown in the columns. The sum of a row is the 

total output of the sector represented by that row. The sum of a column is the 

total inputs of the sector represented. 

The sales or outputs of a typical sector may include sales of raw materials to 

other sectors of the local economy, sales of intermediate goods to other local pro­

ducing sectors, sales of finished goods to final consumers of the local economy, 

sales to government, sales to capital formation, and export sales of raw materials, 

intermediate goods and finished goods to users and consumers outside the local 

economy. For sectors that produce services instead of goods, the dollar value of 

sales or services to producing and consuming sectors are tabulated exactly as are 

the value of sales of goods. 

Standard Industrial Classification Manual - 1967, Executive Office of the 
President, Bureau of the Budget, Washington, o.c. 
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Table 1. Generalized Transactions Table of an Input-Output Model Having 
n Producing Sectors 

Producing Purchasing Sectors (Intermediate Flows) Final 

Sectors l. i . . . J . . n Demand 

1 xll xl2 . . . xlj . . . xln yl 

2 x21 x22 . . . x2j . . . x2n y2 

. . . . . . 

. . . . . . 

. . . . . 

i xil xi2 . . x . . . . . x. Y. 
l.J 1.n l. 

. . . . . . 

. . . . . . 

. . . . . . 

n X nl 
X 

n2 
. . . X nj 

. . X y 
nn n 

p House-
holds (h) xhl xh2 . . . xhj . . 

~n yh ---------F A I.ocal 
Govt.(1)_ xll xl2 . . . xlj . . . xln yl 

I y State 
Govt. (s) X sl X s2 

. . . X sj . . . X y 
N M Federal sn s 

Govt. (fl_ xfl xf2 . . . xfj . . . xfn yf 
A E Gross 

Sav. (g) __ xgl X g2 . . . X gj 
. . X y 

L N 
gn g 

Depr. (d) 
--------- xdl xd2 . . . xdj . . . xdn . 

T Imports (I 
--------- xil XI2 . . . XIj . . . X YI 

s In 

. . . . . 
Total Input -- -- -- -- -

Xl x2 X. X LY . . . J . . n 

Total 

Output 

Xl 

x2 

. 

. 

. 

X. 
l. 

. 

. 

. 
X 

n 

¾ 
Xl 

X 
s 

xf 

X g 

. 

XI 

-
EX 
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The purchases or inputs of a typical sector may include purchases of goods 

and services from sister sectors of the local economy. Purchase of materials 

and services from suppliers located outside the economy are considered as imports 

and are included in the input-output model in the imports sector. The payment of 

wages and salaries is considered an input from the household sector. Wages and 

salaries paid to households represent the purchases of labor and management ser­

vices and result in the incomes used by the population of consumers to purchase 

finished goods and services produced by the economy. 

The payment of taxes to governments is included among the inputs and is tabu­

lated in each respective government row of the table. Such payments are considered 

to represent the purchase of "public or social goods and services" such as the pur­

chase of the use of public transportation facilities, law and order, regulation of 

business and commerce, and other governmental activities. 

Other rows are set aside in the transactions table to display savings, re­

tained earnings, depreciation, and income set aside to pay a return to capital 

invested in each respective sector. Thus, all current income of each sector is 

exhausted and inputs are thereby equated to outputs. 

Mathematical Formulation of the Input-Output Model 

The variables listed in Table 1 in the general case are as follows. There 

are n producing sectors of the economy, denoted by Xi' a set of final demand sec­

tors collectively denoted by Y., and a set of final payments sectors denoted by 
]. 

~, x1 , Xs' Xf, Xg' and XI. When data are placed in Table 1, the result is a sys-

tem of expressions which states the dollar value of the transactions among the 

sectors of the economy as follows: 

X. 
]. 

(1) 
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x
1 

is total output of sector one, x
2 

is total output of sector two, Xi is total 

output of sector i, Xn is total output of sector n, x 11 is the sales of sector 

one's output to sector one, x
12 

is the sales of sector one's output to sector 

two, x .. is sales of intermediate goods or services by sector i to producing 
1) 

sector j, and Y. is sales of sector i to final demand. The sum of sales by 
1 

sector i to other sectors and final demand, including inventory adjustments and 

exports, equals total output of sector i. 

A sale of output by sector i to sector j is a purchase of input by sector j 

from sector i. The outputs of sectors i and j are tabulated in rows i and j of 

the transactions table while at the same time the inputs of each are tabulated 

in columns i and j respectively. 

The information of the transactions table is used to estimate the contribu­

tions of each individual sector to the economy. Gross outputs, gross inputs, the 

distribution of outputs to customer sectors, and the sector of origin of inputs 

are identified by the entries in the table. The transactions data are also used 

as the basis for analyses of the interdependency among economic sectors. 

In the input-output model, sector j's total value of output is equated to 

total cost of production, when production expenses, wages and salaries, taxes, 

depreciation and undistributed income (sometimes referred to as profits) are all 

considered as inputs. For analytic purposes it is useful to calculate the input 

coefficients or input requirements per dollar of output for each sector. The 

input requirements per dollar of gross output sector-by-sector show the purchases 

by a typical sector, sector j, from each producing sector i per dollar of output 

of sector j. For example, sector j purchases the quantity a .. from sector i per 
1] 

dollar of output of sector j (Table 2). Each a .. is an input or expense coeffi-
1] 

cient which expresses the inputs of sector j which are purchased from sector i 

per dollar of product or service produced by sector j. From the input coefficients 

the analyst or planner can gain a quantitative measure of the relative importance 

of each local economy sector to other sectors of the local economy and can ascertain, 

in the same way, the proportion of total inputs that are imported by each sector of 

the economy, the proportion of the total value of product that is paid to each of 

the local, state and federal governments in taxes and the proportion spent for 

labor and management. For example, by reading the columns of the input coeffi­

cients table, the analyst can see directly the percentage distribution of each 

sector's inputs from other sectors. The input coefficients show the direct re­

quirements by sector j from sector i in order to produce additional output or 

conversely show the amount of sector i's output that would be released or unused 

by sector j per unit of j's output if sector j were to reduce or scale down pro­

duction. The anticipated amount of production change by sector j, either as an 

increase or decrease, multiplied by the respective input coefficients provides the 

estimates of total direct effect of a change in sector j's production upon the 
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Table 2. Inputs Required by Purchasing Sectors from Producing Sectors per Dollar 
Value Output of Purchasing Sectors 

Producing Purchasing Sectors 

Sectors 1 2 

1 all al2 

2 a21 a22 

i 

n 

Final Payments 

Total 1.0 1.0 

(Intermediate Flows) 

j 

alj 

a2j 

a .. 
1] 

a . 
nJ 

1.0 

a 

a 
1n 

a2n 

a 
nn 

a Fn 

1.0 

sectors from which sector j purchases inputs. Each sector of the economy, in­

cluding those operated by government, are thus analyzed. 

The direct inputs analyses are of interest and use to public and private 

sector planners, managers, and administrators alike. The direct inputs table 

shows at a glance the percentage distribution of each sector's total inputs from 

among the local economy's sectors, the percentage from imports, the percentage 

paid to government in the form of taxes, and the percentage paid for wages and 

salaries. Such information is useful for calculating, at the individual sector 

level, cost components as a function of output or production, and it shows the 

relative importance of local sectors as suppliers of inputs to other local sectors 

and provides parameters for the set of simultaneous equations which represents 

the economy. A solution of these equations provides useful measures c,f interde­

pendence among the sectors of the economy. The inputs coefficients are used to 
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calculate not only the direct effect of sector j's output or production upon 

sales by sector i, but these same coefficients are used to calculate the total 

effects upon the local economy by sector j's purchases from sector i. The ul­

timate objective of such an analysis is to calculate quantitative estimates of 

the total effect and the intersectoral effects of sector j's production through 

purchases from sector i, sector i's customers and sector i's customers' cus­

tomers many times removed. Once these estimates have been made, planners, mana­

gers, and administrators can better understand and evaluate, in quantitative 

terms, the attended or economy-wide effects of changes in policies, programs, 

markets, and resource supplies which directly affect only one or a few specific 

industries and economic sectors. For example, changes in defense spending 

affect the defense producing industries directly and can perhaps be seen readily 

without input-output analyses, but the extended effects of the defense industry 

upon other industries and ultimately upon industries who do not deal directly 

with defense industries but who deal with sectors that do deal with defense sec­

tors cannot be clearly seen until more thorough in-depth analyses have been made. 

The solution of the input-output equations readily provides such estimates and 

analyses for each sector of the economy . 

A restatement of the transactions equation illustrated in (1) results in a 

form of the model which permits utilizing the transactions data of Table 1 for 

the purpose of writing a system of equations that represent the transactions of 

the economy. Each term, x . . , is replaced by its equivalent value as follows: 
l.J 

x .. 
l.J 

a .. X. 
l.J J 

(2) 

where x .. is total purchases by sector j 
l.J 

tor j from sector i per dollar of output 

sector j. Statement (2) above expresses 

from sector i, a .. is purchases by sec­
l.J 

of sector j, and X. is total outputs of 
J 

trading between sectors i and j in terms 

of rate (a . . ) per dollar of total output (input) of sector j and sector j's total 
l.J 

output (input) . 

When the form of equation (2) is substituted into the system shown in expres­

sion n\.llnber (1), the equivalent transactions of each economic sector appear as 

follows: 
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+ a1 j xj + 

+ a 2 j xj + 

(3) 

x
1 

is total output of sector one, a
11 

is the dollar amount of output of x
1 

re­

quired by sector one in order for sector one to produce one dollar of output 

(intrasector usage of output), a .. is the quantity of output of sector i required 
l.J 

by sector j per dollar of output of sector j, and X. is total output of sector 
J 

j. The properties and theory underlying the system of equations which describe 

and measure the interindustry relationships of an economy, as stated in general 

above, have been presented by Leontief and others.~ 

When the set of equations expressed in (3) above is solved for outputs (X. 's) 
l. 

as a function of total sales to final demand (Y. 's), the result is a set of in-
1. 

terindustry coeffocients and multipliers which show the "direct plus indirect re-

quirements" of the economy for an individual industry to be able to produce one 

dollar of product for final demand.§! The solution is expressed this way so that 

the outputs of individual industries can be related both directly and indirectly 

to finished goods and services usable by the economy's consumers. From the solu­

tion, various kinds of multipliers can be calculated, including final demand and 

output multipliers. In addition, the analyses can be extended to permit the es-

' timation of the "induced" effects of new income to households upon the individual 

sectors of the economy. These and other specific analyses are done for the Texas 

economy in later sections of this report. 

§I 

Leontief, Wassily. The Structure of the American Economy, 1914-1939, New York: 
Oxford University Press, 1951. 
Chenery, H.B., and Clark P. G. Interindustry Economics, New York: John Wiley 
and Sons, Inc., 1959, reprint 1967. 
Miernyk, William H. The Elements of Input-Output Analysis, New York: Random 
House, 1965. 

The solution is obtained through matrix inversion of I-A where I is the iden­
tity matrix and A is then x n matrix of "Direct Requirements" coefficients 
shown in Table 2. A discussion of matrix inversion techniques can be found 
in w. H. Miernyk, op.cit., 141. 
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The solution to the set of input-output equations listed in (3) above results 

in estimates of the "direct plus indirect requirements per dollar of delivery to 

fi'nal demand" or the matrix of interindustry coefficients (Table 3). This matrix 

shows the aggregated effects of transactions among sectors of the economy and the 

output multipliers (k .) 
J 

for each sector. An individual sector multiplier shows the 

Table 3. Direct Plus Indirect Requirements per Dollar of Delivery to Final Demand 

Producing 

Sectors 

1 

2 

i 

n 

Final Demand 

Multipliers 

1 2 

bnl b 
n2 

kl k2 

Purchasing Sectors 

j 

b .. 
l.J 

b 
nj 

k. 
J 

n 

b. 
in 

b 
nn 

k 
n 

total value of transactions resulting from a one dollar delivery of final product 

by that sector to final demand. For example, if sector 10 is "castings and 

forgings," then k10 is the total value of transactions or impacts generated with­

in the economy as sector 10 sells one dollar's worth of its output to final de­

mand. The multipliers are the sums of the b .. 's of each sector. Thus, the in-
l.J 

dividual elements of each column of Table 3 show the individual sector participa-

tion in the multiplier. In other words, b .. shows the total of direct and indirect 
l.J 

changes in the sales of sector i per dollar sector j sells to final demand. The 

... 
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solution shows total effects and, in addition, shows the distribution among other 

sectors of transaction activities of each processi_ng sector of the economy. Here­

in, the input-output model yields data useful in production and procurement planning 

of individual business establishments, including the public sectors and those es­

tablishments directly and indirectly linked to the public sectors. 

The data of Table 3 provide information useful in the analyses of economic 

impacts of changes in the quantity of final demand placed upon the economy through 

population and market forces, resources available to the economy, and certain pub­

lic policies and programs of investment and spending. 

The empirical estimates of the solution of the set of input-output equations 

are expressed in a form which permits the planner to use the results as a basis 

for projecting future output requirements of each industry. In order to make pro­

jections of future output requirements on an industry-by-industry basis, it is 

necessary, however, to project quantitative estimates of final demand. Since final 

demand depends upon the size and incomes of the populations of local and export 

consumers, these types of projections require population, income, and consumption 

projections. These latter projections are beyond the scope of the present study 

but the input-output modeling effort of the present has been done in a manner such 

that projections of final demands in future projects can be linked with input­

output models for the purpose of obtaining estimates of the future production re­

quirements of both public and private sectors to meet the "final demands" of fu­

ture populations. Such analyses and projections can also be extended, through 

technical resource input coefficients per unit output, to yield estimates of 

physical quantities of natural resources and labor required to meet future pro­

duction requirements to satisfy consumer demands for goods and services. 
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A GENEPAL OVERVIEW OF THE TEXAS ECONOMY 

This chapter presents population, income, and employment data which serve as 

background and present an overview of the Texas economy. Factors such as age, sex, 

income and the geographic location of the population influence the preferences for 

a particular good or service. Total demand for that good or service will then in­

fluence industry decisions including production location and quantity produced. 

This, in turn, influences production locations and production levels of supporting 

industries. The input-output model calculated and analyzed in later sections will 

deal directly with interdependencies among the sectors of the Texas economy. 

Population Characteristics of Texas 

The population of Texas has increased from 9,579,677 in 1960 to 11,196,730 in 

1970,2/ reflecting an annual growth rate of approximately 1.5 percent. The 1970 

Texas population was 5.51 percent of the total United States population, compared 

to 5.34 percent in 1960. 

The proportion of Texans living in urban areas increased from 41 percent in 

1930 to 79.7 percent in 1970 (Table 4). In 1970, over 73 percent of the population 

resided in Standard Metropolitan Statistical Areas (SMSA's) as compared to 69 per­

cent in 1960 and 55.8 percent in 1950 (Table 5). The combined population of the 

four largest SMSA's is 46.1 percent of the total state population (Figure 2). 

Females have increased from 49.8 percent of the population in 1950 to 51.1 

percent in 1970 (Table 6). In the age groups of 18 through 24 years and 65 years 

and over, females outnumber males (Table 6). 

During the period 1950-1970, the age groups, 5 through 17 years, and the group, 

65 years and over, have consistently increased as a proportion of the total popu­

lation whereas the 25-44 years group has consistently decreased (Figure 3). 

The median years of school completed by Texans 25 years of age or over has in­

creased from 8.5 years in 1940, to 9.3 years in 1950, and to 10.4 years in 1960.V 

A continued increase in educational attainment is indicated since a median educa­

tional year of 11.7 had been attained by those Texans between the ages of 14 to 24 

years who were no longer enrolled in school.2./ 

21 U.S. Bureau of the Census, 1970 Census of Population. Advance Report, General 
Population Characteristics: PC(V2)-45, Texas. u. s. Government Printing Office, 
Washington, D.C. (February 1971). 

u. s. Bureau of the Census, U. s. Census of Population: 1960, Volume 1, Charac­
teristics of the Population. Part 45, Texas, u. s. Government Printing Office, 
Washington, D.c. (1963) 

Ibid., Table 102. 



Table 4. Texas Population by Place of Residence - 1930-1970~ 

~ 

Rural Urbanized Area 

Year Total 

Number Percent Number Percent 

1930 5,824,715 3,435,367 58.979 2,389,348 41.021 

1940 6,414,824 3,503,435 54.615 2,911,389 45.385 

1950 7,711,194 3,098,528 40.182 4,612,666 59.818 

1960 9,579,677 2,393,666 24.987 7,186,011 75.013 

1970 11,196,730 2,275,784 20.325 8,920,946 79.675 

u. S. Bureau of the Census, 1940, 1950, 1960 and 1970, u. s. Censuses of Populatio~, Part 45, Texas, u. S. Govern­

ment Printing Office, Washington, n.c. 

I 

"' I-' 
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Table 5. Total Population of Texas SMSA for Selected Years 1950, 1960, and 1970 

Total Population Percent 
SMSA 

I 1950y 196~ I 1970y 

Change 1950 
to 1970 

Abilene 85,517 120,377 113,959 + 33.3 

Amarillo 87,140 149,493 144,396 + 31.3 

Austin 160,980 212,136 295,516 + 83.6 

Beaumont-Port Arthur-
Orange 235,650 306,016 315,943 + 34.1 

Brownsville-Harlingen-
San Benito 125,170 151,098 140,368 + 12.1 

Bryan-College Station ~ ~ 57,978 

Corpus Christi 165,471 266,594 284,832 + 72.1 

Dallas 743,501 1,119,410 1,555,950 +109.3 

El Paso 194,968 314,070 359,291 + 84.3 

Fort Worth 392,643 573,215 762,086 + 94.1 

Galveston-Texas City 113,066 140,364 169,812 + 50.2 

Houston 806,701 1,418,323 1,985,031 +146.1 

Laredo 56,141 64,791 72,859 + 29.8 

Lubbock 101,048 156,271 179,295 + 77.4 

McAllen-Pharr-Edinburg ~ 180,904 181,535 

Midland 25,785 67,717 65,433 +153.8 

Odessa 42,102 90,995 91,805 +118.1 

San Angelo 58,929 64,630 71,047 + 20.6 

San Antonio 500,460 716,168 864,014 + 72.6 

Sherman-Denison ~ 73,043 83,225 

Texarkana 61,966 59,971~ 67,813 + 9.4 

Tyler 74,701 86,340 97,096 + 30.0 

Waco 130,194 150,091 147,553 ·+ 13.3 

Wichita Falls 105,309 129,638 127,621 + 21.2 

Total SMSA Percent of State 55.8 69.0 73.5 

Total State 7,711,194 9,579,677 11,196,730 + 45.2 

u. S. Bureau of the Census, U. S. Census of Population: 1960, Volume 1, 
Characteristics of the Population. Part 45, Texas. u. S. Government 
Printing Office, Washington, D.C. 1963. 
Was not classified as an SMSA that year. 
1970 Census of Population, Preliminary Reports, U. S. Department of Commerce, 
August 1970. 
Includes only the Bowie County, Texas population figure. 
1970 Census of Population, Advance Report, u. S. Department of Commerce, 
February 1971. 



0 

-- Other* 

-- Abilene 

-- Wichita Falls 

-- Amarillo 

-- Waco 

-- Brownsville-Harlingen-San Benito 

-- Galveston-Texas City 

-- McAllen-Pharr-Edinburg 

- Lubbock 

-- Corpus Christi 

- Austin 

-- Beaumont-Port Arthur-Orange 

-- El Paso 

-- Fort Worth 

-- San Antonio 

5 10 

- 23 -

*Includes those SMSA's whose percent 
is less than 1.0% of the state pop­
ulation: Bryan-College Station, 
Laredo, Midland, Odessa, San Angelo, 
Sherman-Denison, Texarkana, and 
Tyler. 
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Figure 2. Population in SMSA's as Percent of the Total Texas Population -- 1970 



Table 6. Age Groups as a Percent of Texas Population in 1950, 1960, and 1970 - By Sex 

Male Female Total 
Age Group I 

195~ 1960~ 191JY 1950~ 196~ 191JY 1950~ 196~ I 191JY 

Under 5 years 5.9 6.2 4 . 5 5.7 6.0 4.4 11.6 12.2 8.9 

5 through 17 years 11.2 13.1 13.7 10.8 12.7 13.2 22.0 25.8 26.9 

18 through 24 years 5.8 4.7 6.1 5.7 4.7 12.6 11.5 9.4 18.7 

25 through 44 years 15.0 12.8 11.7 15.1 13.3 11.3 30.l 26.l 23.0 

45 through 64 years 9.1 9.2 9.2 9.0 9.5 4.5 18.1 18. 7 13.7 

65 years and over 3.2 3.5 3.7 3.5 4.3 5.1 6.7 7.8 8.8 
---

ALL AGES 50.2 49.5 48.9 49.8 50.5 51.1 100.0 100.0 100.0 

~ u. S. Bureau of the Census, U. S. Census of Population: 1960. Volume II, Characteristics of the Population, Part 43, 
Texas. U. S. Government Printing Office, Washington, D. c., 1963. 

!?.I U. S. Bureau of the Census, 1970 Census of Population - Advance Report. General Population Characteristics: PC(V2)-45, 
Texas. U.S. Government Printing Office, Washington, D.C., February 1971. 
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Income and Occupations of Texas 

The civilian labor force averaged 4.1 million during 1968.lO/ Significant 

changes in the composition of the labor force occurred as mechanization and 

technology reduced the number of employees in agriculture, petroleum, and natural 

gas industries. Increasing population and urbanization have increased the demand 

for business and personal services. The increased importance of these industries 

is illustrated by the fact that in 1960 there were 175 jobs in service producing 

industries for every 100 jobs in goods producing industries, whereas in 1968, there 

were 192 jobs in service producing industries for every 100 jobs in the goods pro-

d . . d . 11/ ucing in ustries.-

In 1968, 57.6 percent of the population 14 years and over participated in the 

labor force as compared to 55.4 percent in 1960 (Table 7}. Although 26 percent of 

the total labor force of 1968 was employed in the service industry, service sector 

employment represented only 17.0 percent of the total wages and salaries received 

by Texas employees in 1967 (Figure 5). Wages paid per industry as a percent of 

total wages for all private employment ranged from 19.1 percent in manufacturing to 

1.3 in communications. 

An important index of the size of an economy is the personal income of that 

economy. Personal income is ,defined as: "The current income of persons ••• from 

all sources." It is measured before deduction of income and other personal taxes, 

but after deduction of personal contributions to social security, government retire­

ment, and other social insurance programs. Personal income includes income re­

ceived from business, federal, state and local governments, households, institutions, 

and foreign countries. Personal income consists of wages and salaries (cash and 

in-kind including tips and bonuses as well as contractual compensation}, various 

types of supplementary earnings termed other labor income (the largest item being 

employer contributions to private pension and welfare funds}, the net incomes of 

owners of unincorporated businesses (farm and non-farm with the latter including 

the incomes of independent professionals), net rental income, dividends, interest, 

and government and business transfer payments (consisting in general of disburse­

ments to persons for which no services are rendered currently, such as unemployment 

benefits, social security payments, and welfare and relief payments} . 121 

Gross personal income in Texas increased from $10.48 billion in 1950 to $39.67 

billion in 1970. Per capita income was $1,349 in 1950 and $3,531 in 1970 (Table 9). 

During the period 1960-1970, per capita income increased 83 percent as compared to 

the 1950-1960 increase of 43 percent (Figure 6}. Wages, salaries and income trans­

fers were respectively 59.8 percent, 6.6 percent and 7.8 percent of total income 

in 1969. 

Texas Employment Outlook to 1975 by Industry and Occupation, Texas Employment 
Commission, · Austin, Texas (July 1971}, Page 5. 
Ibid. 
Description of Methodology for Estimation of County Income, a staff memorandum 
of the Office of Business Economics, u. s. Department of Commerce (February 
1970}, Page 3. 
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Table 7. Texas Employment by Industry Group - 1960 and 196aY 

Average Employment by 
Average Number Industry as a Percent 

Major Group 
of Employees of Total Employment 

1960 1968 1960 1968 

{Percent) 

Agriculture, Forestry 
and Fisheries 327,000 294,000 10.0 7.1 

Construction 207,700 281,200 6.3 6.8 

Mining 123,900 104,800 3.8 2.5 

Manufacturing 509,000 735,600 15.5 17 .8 

Transportation 154,200 162,800 4.7 4.0 

Communications 38,900 45,800 1.2 Ll 

Public Utilities 64,400 70,600 2.0 L 7 

Wholesale 191,200 251,600 5.8 6.1 

Retail 598,700 707,000 18.3 17 .2 

F. I. R.E. 134,800 177,400 4.1 4.3 

Services 726,900 1,069,400 22.2 26.0 

Public Administration!?/ 200,800 221,000 6.1 5.4 

Total Average Employment 3,277,500 4,121,200 100.0 100.0 

Texas Employment outlook for 1975 by Industries and Occupation, Table A. 
Texas Employment Commission, Austin, Texas {July 1971). 

Includes workers engaged in activities unique to government. Those govern­
ment workers engaged in activities also conducted by private enterprise 
such as construction, manufacturing, etc. are not classified as public ad­
ministration workers. 
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Figure 4. Texas Employment by Industry Group as a Percent of Total State Employment --
1960 and 1968 
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Figure 5. Employment and Wages of Texas Industry Groups as Percents of the Total 
Employment and Wages 1967 



- 30 -

Table 8. Employment in Texas by Occupation, 1960 and 1968 

Occupation 

Engineers 

Natural Scientists 

Technicians, Exe. and Med-
ical and Dental 

Medical and Health Workers 

Teachers 

Social Scientists 

Other Professional, Techni­
cal & Kindred Occupations 

Managers, Officials and 
Proprietors 

Clerical & Kindred Workers 

Sales Workers 

Construction Craftsmen 

Metal Working Craftsmen 

Printing Trades Craftsmen 

Transportation and Public 
Utilities Craftsmen 

Mechanics and Repairmen 

Miscellaneous Craftsmen 

Transportation and Utility 
Operators 

Semi-Skilled Metal Working 
Occupations 

Semi-Skilled Textile 
Occupations 

Other Occupations 

Private Household Workers 

Protective Service Workers 

Waiters, Cooks, Bartenders 

Other Service Workers 

Average Number 
of Employees 

1960 

41,560 

11,160 

31,870 

60,280 

109,620 

1,440 

115,350 

332,500 

464,170 

251,480 

145,450 

34,280 

11,120 

20,040 

121,950 

63,080 

149,480 

46,470 

15,430 

311,340 

129,170 

29,900 

94,460 

176,730 

I 1968 

71,480 

15,290 

52,730 

.98,510 

162,270 

2,090 

175,490 

394,750 

622,070 

278,080 

181,290 

48,810 

13,360 

19,570 

168,870 

74,630 

183,560 

80,560 

23,800 

375,600 

137,240 

Laborers, Except Farms & Mine 186,700 

30,870 

133,760 

259,050 

209,010 

235,610 Farmers & Farm Workers 

Miscellaneous 

Total 

269,690 

52,780 

3,277,500 

72,850 

4,121,200 

Average Employment by 
Occupation as a Percent 

of Total Employment 

1960 

1.3 

.3 

1.0 

1.8 

3.3 

o.o 

3.5 

10.1 

14.5 

7.7 

4.4 

1.0 

.3 

.6 

3.7 

1.9 

4.6 

1.4 

.5 

9.5 

3.9 

.9 

2.9 

5.4 

5.7 

8.2 

1.6 

100.0 

I 
(Percent) 

1968 

1.7 

.4 

1.3 

2.4 

3.9 

.1 

4.3 

9.6 

15.0 

6.7 

4.4 

1.2 

.3 

.5 

4.1 

1.8 

4.5 

2.0 

.6 

9.1 

3.3 

.7 

3.2 

6.3 

5.1 

5.7 

1.8 

100.0 
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Figure 6. Per Capita Personal Income for Texas and the u. s. -- 1950-1970 
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Table 9. Personal Income; Texas and u. S. 

Total Personal Per capita Texas as 
Year Income Personal Income a Percent 

of the 
Texas I U.S. Texas I U.S. u. s. 

(Million Dollars) (Dollars) 

1948 9,142 208,878 1,199 1,430 .838 

1949 9,839 205,791 1,291 1,384 .933 

1950 10,486 226,214 1,349 1,496 .902 

1951 11,914 253,233 1,469 1,652 .889 

1952 12,837 269,767 1,544 1,733 .891 

1953 13,196 285,458 1,583 1,804 .877 

1954 13,504 287,613 1,611 1,785 .903 

1955 14,438 308,265 1,667 1,876 .889 

1956 15,472 330,481 1,752 1,975 .887 

1957 16,538 348,462 1,823 2,045 .891 

1958 17,126 358,474 1,851 2,068 .895 

1959 17,995 380,963 1,913 2,1~1 .885 

1960 18,535 398,725 1,924 2,215 .869 

1961 19,551 414,411 1,982 2,264 .875 

1962 20,518 440,192 2,025 2,368 .855 

1963 21,589 463,053 2,102 2,455 .856 

1964 23,053 494,913 2,213 2,586 .856 

1965 24,895 535,949 2,358 2,765 .853 

1966 27,615 583,829 2,580 2,980 .866 

1967 29,952 625,490 2,762 3,162 .873 

1968 33,247 684,442 3,019 3,425 .881 

1969 36,458 744,479 3,259 3,687 .884 

197rft/ 39,525 797,075 3,515 3,910 .899 

Source: Survey of current Business, Volume 48, No. 8, August, 1968, Pages 14 and 

15. 

Preliminary figures: Survey of Current Business, Voltnne 51, No. 4, April 1971, 

Page 21. 



Table 10. Wages and Salaries; Farm Proprietor Income; Non-Farm Proprietor Income; and Transfer Payments as a Percent of 
Total Personal Income for Selected Years 1940-1969 

Year 
Income Source I I I I I I I I 1940 1950° 1959 1962 1965 1966 1967 1968 I 1969 

(Percent) 

Wages and Salaries 56.0 59.8 63.8 64.l 77.7 65.3 65.9 65.8 66.8 

Farm Prop. Income 12 . 2 8.5 5.3 4.8 5.1 4.2 3.0 3.3 3.1 

Non-Farm Prop. Income 14.2 12.8 10.5 9.4 8.6 8.1 7.9 7.7 7.4 

Transfer Payments 2.9 6.6 6.0 6.6 6.8 7.0 7.5 7.7 7.8 

Source: Department of Commerce, Office of Business Economics, Personal Income by Type and Industrial Source - Texa~, 
Washington, D. C. 

w 
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Department of Commerce, O.B.E., Personal Incomes by Type and Industrial Source -­
Texas, 1929-1969, Washington, D.C., (1971). 



Table 11. Personal Earnings by Broad Industrial Sector (Thousands of Dollars) 

Year 
Industrial Sector 
Source of Earnings 

I 1962 I 1965 I 1966 I 1967 I 1968 I 1969 

Total Earnings 16,717,768 19,953,875 22,111,079 23,929,223 26,681,556 29,494,043 

Farm Earnings 1,237,843 1,251,838 1,367,560 1,104,974 1,319,901 1,347,963 

Total Non-Farm Earnings 15,479,925 18,702,037 20,743,519 22,824,249 25,361,655 28,146,080 

Government Earnings 2,971,877 3,561,879 4,149,322 4,597,257 5,034,629 5,481,234 

Total Federal 1,641,922 1,854,083 2,261,004 2,480,385 2,670,872 2,877,784 

Federal Civilian 746,689 906,796 1,046,158 1,151,828 1,267,587 1,357,106 

Military 895,233 947,287 1,214,846 1,328,557 1,403,285 1,520,678 

State and LOcal 1,329,955 1,707,796 1,888,318 2,116,872 2,363,757 2,603,450 w 
lJ1 

Private and Non-Farm Earnings 2,508,048 15,140,158 16,594,197 18,226,992 20,327,026 22,664,846 

Manufacturing 3,115,230 3,900,170 4,398,926 4,917,177 5,640,230 6,322,213 

Mining 907,097 911,116 929,735 943,387 987 ,362 1,137,759 

Contract Construction 992,627 1,281,335 1,446,367 1,614,535 1,741,599 1,978,053 

Trans. ,comm., Publ. Util. 1,330,924 1,525,422 1,638,910 1,783,832 1,924,118 2,097,694 

Wholesale & Retail Trade 3,147,454 3,772,007 4,095,206 4,397,845 4,835,863 5,354,529 

Fin., Ins. & Real Estate 852,115 1,059,134 1,139,042 1,249,556 1,423,214 1,547,402 

Services 2,116,654 2,627,388 2,877,819 3,251,376 3,700,289 4,145,414 

Other 45,947 63,586 68,192 69,284 74,351 81,782 
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Table 12. Civilian Personal Earnings by Industrial Source as a Percent of Total 
Civilian Earnings: Texas and u. s. - 1967 

Industrial Source 

Farms 

Mining 

Contract Construction 

Manufacturing 

Wholesale and Retail 

Finance, Insurance and Real Estate 

Transportation, Public Utilities, and 

Communications 

Services 

Government 

':!:/ Source: Computed from Table 11. 

a/ Texas-

4.8 

4.2 

7.1 

21.8 

19.5 

5.5 

7.9 

14.4 

14.5 

b/ u. s.-

3.5 

1.1 

6.2 

30.4 

17 .2 

5.3 

7.2 

14 .6 

14.2 

el Survey of Current Business, Volume 48, No. 8, August, 1968, Page 21, Tables 

63 and 70. 
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ANALYTIC PROCEDURES AND DATA REQUIREMENTS 

Industry Groups of the Texas Economy 

The Texas economy is composed of eleven (11) major groups of producing activi­

ties, including (l) Agriculture, Forestry and Fisheries, (2) Mining, (3) Construc­

tion, (4) Manufacturing, (5) Transportation, (6) Communications, (7) Utilities, 

(8) Wholesale Trade, (9) Retail Trade, (10) Finance, Insurance and Real Estate, and 

(11) Services. The Standard Industrial Classification System (SIC) was used to 

classify individual establishments. 131 Each establishment was classified accord­

ing to its predominant product and was then assigned to an individual sector. Sec­

tor definitions were chosen so as to provide detail within the input-output models 

and to separate, insofar as possible, diverse establishments. 

In addition to producing sectors, the Texas Input-Output Model contains final 

demand and final payments sectors that are distinctly different in concept from 

the producing or processing sectors represented by the system of equations outlined 

earlier (Table l). Transactions among processing sectors are the means whereby raw 

materials and business services are combined and moved through the economy from 

stage to successively higher stage until products useful to consumers are ulti­

mately produced. Transactions between processing sectors and final demand sectors 

are for the purpose of transferring finished goods to ultimate users or transferring 

raw materials and partially finished goods outside the economy through exports. 

Final payments are the payments by the producing sectors to households in the form 

of wages, salaries, rents, interests, and profits, payments to governments in the 

form of taxes, and payments to establishments outside the economy for imported ma­

terials and services. Final payments to households, government, and suppliers of 

imports are the dollars used to pay for goods and services that move to final de­

mand sectors. The major sector groups are described below. 

Agriculture, Forestry and Fisheries 

The 17 agricultural, forestry and fisheries sectors of the model represent the 

farm production of field crops, food grains, cotton, vegetable, citrus, peanuts, 

treenuts, oilseed crops, range livestock, feedlot livestock, dairy, poultry, fores­

try and the dollar value of the fish catch landed at Texas ports. In addition, ag­

ricultural services such as ginning, harvesting and spraying on a custom basis are 

included in the agricultural group of sectors. These sectors are composed of in­

dividual production activities such as individual crop enterprises and do not fol­

low the predominant product establishment convention adapted and applied to other 

sectors of the model. 

Standard Industrial Classification Manual - 1967, Executive Office of the 
President, Bureau of the Budget, Washington, o.c. 
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In sectoring the agricultural, forestry, and fisheries activities of the 

Texas economy, the major dryland and irrigated crops were placed in separate 

sectors so that specific analyses could be made of the inputs, outputs, and im­

pacts of these different types of agricultural production upon regional and state­

wide economies. Range and feedlot livestock were separated into different sectors 

because the nature of inputs and outputs of these two activities are distinctly 

different. 

Agricultural enterprises such as dairying and poultry production are logical 

individual sectors with identifiable differences from other activities. It was 

not practical, from an analytic standpoint, to define sectors for each of the dry­

land and irrigated speciality crops since total output per crop was low in relation 

to other sectors and would result in increased rounding errors during computations. 

Therefore, these crops were grouped into one sector for "all other irrigated crops" 

and one sector for "all other dryland crops." 

The agricultural, forestry, and fisheries sectors include only those activities 

carried out by farmers, foresters, and commercial fishermen. Output is defined as 

gross value of product at the "first-handler" point in the marketing process, with 

the exception of cotton which is valued at the cotton gin after ginning. This pro­

cedure is followed with the agricultural sectors since it is conventional for farm­

ers to transport, at farm expense, farm produce to "first-handlers" at central pro­

duce collection points. Farmers also pay cotton ginning costs; thus, producer 

prices (a concept that is explained later) include these additional service costs 

of producing cotton and making cotton available for sale to the "first-handler." 

Agricultural inputs include wages and salaries, fertilizers, seed, herbicides, 

insecticides, fuel, capital, finance, insurance, real estate, taxes, transportation, 

utilities, packaging, business services and marketing services. 

Mining 

In Texas, the mining sectors include crude petroleum production, natural gas 

and natural gas liquids production, oil and gas exploration, drilling and well ser­

vicing, sand and gravel, stone, clay, gypsum, sulphur and a small amount of metal 

ore production. These activities are grouped into four homogeneous sectors within 

the Texas Input-output Model. 

Mining is a basic industry from which major Texas exports are ultimately made. 

The input-output sectors are defined to permit analyses of local economic impacts 

of changes in export and local demands for energy -- the major Texas mining pro­

duct. Establishments of the mining industries are classified on the basis of the 

predominant product; thus, the "establishment convention" of sectoring is applied 

in data summarization and analyses. Much of the existing metal ore mining is re­

ported and included as a part of the manufacturing sector which uses the respec­

tive ores since, in Texas, these activities are vertically integrated in the manu-
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facturing processes which use the ores. Mining of metal ores, as such, is not 

separately handled in accounts of the establishments which do mining and, thus, 

a separate analysis was not possible. 

Since the mining portions of the Texas petroleum industry are major economic 

activities, there are separate published oil and gas statistical series on pro­

duction by county. These data were adequate to permit identification of individ­

ual sectors of the Texas petroleum industry. Refining is included among the manu­

facturing sectors and, thus, will be discussed briefly there. 

Mining output, in producer's prices, is the value of product at the point of 

extraction; i.e., ready to be transported to refinery, smelter, or other processor. 

Under the procedures of the project, the mining establishment pays costs of explo­

ration, drilling or other production costs. The next processor pays raw product 

price plus transportation and other charges required to move mining output from the 

site of extraction into the manufacturing process where value is added and ma­

terials are ch~nged either in form, time, or place utility. 

Mining inputs include wages, salaries, capital, royalties, leases, explora­

tion, business services, interest or capital, insurance and taxes. 

Construction 

In the Texas Input-Output Model, construction is separated into five separate 

sectors. These sectors represent residential, commercial and institutional, in­

dustrial, facility, and maintenance and repair "value of work put in place" re­

spectively. The value of work of the "special trades" or services establishments 

which provide services on a subcontract basis to major "new construction" pro­

jects and maintenance and repair services to existing structures are included as 

a part of the respective sectors for which the work is done. These latter sectors 

provide a wide range of services, including foundation work, masonry, carpentry, 

electrical, heating, air conditioning, plumbing, glass, steel erection, metal work, 

roofing, repair and demolition. 

Sectoring of construction establishments was done so as to provide separate 

analyses of inputs required to produce residential housing, business and office 

housing, factory or plant housing, and facilities in the various regions of Texas. 

In addition, these analyses within the input-output model provide estimates of 

local economy impacts of changes in demand for construction outputs and informa­

tion useful in important public and private policies and programs of finance for 

housing and spending for facilities. 

The output of construction sectors is considered to be new capital that is 

usually sold directly to the capital formation sector of final demand. For pur­

poses of analyses, construction output is defined as dollar value of work put in 

place during the study period. Inputs include building materials, equipment usage, 

business services, wages and salaries, engineering and architectural services, 

finance, and transportation of materials. 
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Manufacturing 

The Texas Input-Output Model has 88 manufacturing sectors. These include es­

tablishments classified by SIC code 1900 through 3999. In general, establishments 

having different two-digit SIC codes appear in different sectors. Further strati­

fication was carried out within two-digit SIC's so that, in some cases, establish­

ments with different three and four-digit SIC codes appear in different sectors. 

The manufacturing sectors include production activities by ordnance and 

accessories, food and kindred products, textile and apparel products, lumber and 

wood products, furniture and fixtures, paper, printing, publishing, chemicals, 

petroleum, rubber and plastics, leather, stone, clay, glass, concrete, primary 

and fabricated metals, machinery, equipment, instruments, photographic and optical 

goods, watches, clocks, and miscellaneous manufactured goods. Manufacturing es­

tablishments such as food processors and petroleum refineries receive raw materials, 

transform these materials into more highly usable states and sell the resulting 

outputs either to other manufacturers, in the case of partially finished goods, or 

to consumers (final demand) in the case of finished goods. 

For both the producers and users of intermediate goods, the input-output 

analysis of economic structure is particularly helpful in understanding markets 

for outputs and inputs. The producer of intermediate products usually does not 

deal directly with final demand sectors of the economy since his output is not in 

a form usable by final consumers. Thus, these manufacturing sectors must antici­

pate and forecast demands for their products through the analyses of product de­

mands of their customers' customers several times removed. Input-output models 

are especially useful for this type of analysis. The models show the requirements 

for intermediate products and business services (discussed in detail later) sector­

by-sector for a given level of output of an individual sector. From input-output 

models, producers of intermediate products such as chemicals, steel, lumber, paper, 

and textiles can gain information useful in short run decisions pertaining to 

level of production, raw materials required, and labor force to hire, and informa­

tion required for longer run decisions about investments in new plant and equipment. 

The input-output m:,del interindustry coefficients relate final demand to business 

and public sector services in an identical way to that of the relationship between 

final demand, intermediate goods, and raw materials. 

The output of the manufacturing sectors is defined as the dollar value of pro­

duction in terms of producer's prices (f.o.b. the factory). Inputs of manufacturing 

sectors include materials purchased from other local sectors, wages and salaries, 

transportation of inputs, business services, taxes, imported materials and services 

and perhaps withdrawals from production materials and finished goods inventories. 

Transportation 

Separate sectors were included for rail, motor, water, pipeline, and air trans­

portation establishments engaged in the movement and storage of freight and trans-
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port of persons. Freight forwarding services were separated into individual sec­

tors so that these services could be treated explicitly in the analysis. Trans­

portation produced by privately owned and operated automobiles and airplanes was 

not included in the producing sectors. This latter type of transportation was 

considered to be a part of consumption by households and was included among house­

hold expenditures in final demand sectors. 

Transportation and storage services are in general demand by the producing 

sectors of the economy. Transportation services are essential to a highly specia­

lized and geographically dispersed economy such as the Texas economy. Without 

these services, including storage and preservation facilities, such as refrigera­

tion, much of present production could not be moved to consumers. 

The input-output model of the Texas economy provides information useful in 

transportation planning since the model shows the value of transportation ser­

vices purchased by the producing industries. Exports and imports among regions 

are particularly important factors in transportation requirements of the economy. 

The costs of transportation as reflected through inputs directly by transporta­

tion establishments and indirectly through public investments in facilities, roads, 

and airports are of significance with respect to local economic impact of trans­

portation activities and are of major interest to economic development and long 

range public investments. Roads for tourism and recreation travel are among the 

current transportation planning problems. 

The output of the transportation sectors is measured in terms of the dollar 

value received by transportation establishments for services rendered. In the 

analyses of the Texas Input-Output Study, the purchaser of goods pays transporta­

tion services; thus, these sectors sell services to users of products and to house­

holds and government. 

Transportation sector inputs include wages, salaries, business services, in­

surance, capital, finance, utilities, taxes and fuel. 

Communications 

The communications sectors of the Texas Input-Output Model include tel~phone 

and telegraph, radio and television and "other" communications services. Estab­

lishments engaged in providing these services were grouped into three separate 

sectors to obtain homogenei_ty within sectors and to keep, insofar as possible, 

differences between sectors. Printing and publishing establishments were included 

in the manu~acturing group as individual printing and publishing sectors. 

Part of the distinction between communication sectors is the type of inputs 

used in production and a part is obviously the resulting outputs. "Voice type" 

communications facilities use different kinds of capital and have a different type 

of service input; i.e., voice oriented services and personnel. Telephone and 

telegraph services are highly capital oriented and are provided for the direct 
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sale of services to households, government, and business for person-to-person 

communication and are, thus, distinguished from mass media communications. 

Mass media communications are significant in the sale of goods and services 

through communications of advertising services which inform consumers about pro­

ducts and services. In addition, mass media communications services are used 

widely in entertainment and recreation associated with advertising. These sec­

tors are included explicitly in the input-output model for the purpose of gain­

ing information about the interrelationships between these and other sectors of 

the Texas economy. 

For purposes of analyses, the outputs of communications are defined as the 

incomes received by communications establishments for services rendered. In the 

case of telephone and telegraph establishments, income is from rental of equip­

ment to households, governments, and businesses. In the case of radio and tele­

vision, income is largely from the sale of advertising time and the production 

and transmission of advertising messages (commercials) along with broadcast enter­

tainment. Inputs include capital, wages and salaries, talent, business services, 

energy, insurance, finance, taxes, and real estate. 

Utilities 

Establishments which produce electricity, distribute natural gas or provide 

water and sanitary services are classified and grouped into three separate homo­

geneous sectors. Water and sewer systems are largely publicly owned and, thus, 

the services rendered are productions of the public sectors. These activities 

were included among the processing sectors of the economy, however, rather than 

in the final demand sectors along with government, since these are service pro­

ducing as opposed to governmental functions per se. 

Electric and gas utilities in Texas are owned primarily by the private sec­

tor. The exceptions are rural electric cooperatives, and a small number of muni­

cipal electric systems and municipal gas distribution systems. The outputs of 

publicly owned utilities appeared to be too small to justify or permit a separa­

tion between private and public sectors for the electric and gas utilities. Thus, 

all electric establishments are included· in the electric utilities sector, and 

natural gas transmission and distributing establishments are included in the na­

tural gas utilities sector. 

The outputs of utilities sectors include the sale of energy or energy ser­

vices, and water and waste disposal services to households, government, industry 

and business establishments. Total value of outputs of utility establishments 

are the sum of receipts for these services. 

Inputs of utilities sectors include fuels, labor, business services, capital, 

taxes, wages and salaries, utility services, finance, insurance and real estate 

services. 
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Wholesale and Retail Trade 

Establishments engaged in the well known wholesale and retail trades were 

classified and grouped into 18 separate sectors. There are seven wholesale trade 

sectors and 11 retail trade sectors. Restaurants are included among the retail 

trades sectors even though these establishments operate as if they were manu­

facturers; i.e., the food purchased is changed from raw materials to finished 

meals and priced accordingly, instead of being marked-up as is done by other 

retail sectors. I 
The trades or "margins" industries as they are sometimes called, provide ser­

vices to the economy both in the marketing of finished goods to consumers and in 

the procurement and marketing of inputs used by the processing sectors. The major 

factor considered in the clasrification and sectoring of establishments engaged 

in the trades is the type of products handled which to a large degree determines 

the type of inputs used and is, therefore, a major basis for differences among 

sectors. For example, those establishments engaged in handling food require re­

frigeration and preservation facilities, whereas establishments engaged in cloth­

ing sales do not. Both types require transportation services but food handlers 

:::::r~:::;~:::t:::~aps dail1, 
transportation whereas clothing requires less fre-

The trades establishments, to a large extent, perform the functions of moving 

manufactured goods through th markets and, in the process, reflect the desires 

and demands of consumers back to producers. Among the major points of interest 

are the export-import flows of material and the conditions and reasons underlying 

exports and imports of the state's economy. Policies such as local industrializa­

tion, natural resources investment and development, and provision of transporta­

tion facilities depend upon a better understanding of the export-import goods 

flows. Thus, there is a need to collect and analyze data from the various specia­

lized trading establishments where these export and import exchanges occur. 

The trade sectors' outpu is in the form of services rendered in the produc­

tion of time, place, and conv nience utility to producers and consumers. The trade 

establishments purchase goods for resale in a market for which advanced commitments 

have not been explicitly made by purchasers. The original value of the product is 

marked-up by a ratio or perce tage of the purchase price to permit recovery of ex­

penses incurred both for the riginal goods, plus cost of moving, handling, storing, 

merchandising, brokerage, lab r, business services, insurance, finance, capital, 

return on investment, and management. The quantity sold depends upon price at re­

tail and "sales" are often he d at lowered prices to move merchandise which did 

not sell at original prices asked. 

For purposes of input-output analyses, output of the trades sectors is the 

gross value of the "margins" collected on goods handled. The value of the mer­

chandise sold is not included in the outputs or the inputs of the trades sectors 
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in accordance with the "producer price" concept discussed later in this report. 

Inputs are the expenses of handling and include transportation, warehousing, 

business services, salaries and wages, capital, finance, insurance and real es­

tate, and taxes paid to government. Taxes collected for government, such as 

sales and excise taxes, are not trade inputs. These taxes are added-on at the 

"cash register," and are paid by the purchaser to government. The trades sec­

tor collect these taxes and pass them on to government. 

Finance, Insurance, and Real Estate 

The Finance, Insurance, and Real Estate (FIRE) establishments are grouped 

into three homogeneous sectors. Banking and credit agencies are included in one 

sector; insurance establishments, including insurance agents and carriers, are 

included in the insurance sector; and the third sector includes security and 

commodity brokers, dealers, exchanges and services, real estate, and holding and 

investment companies. 

Finance establishments provide services in the form of banking, transmission 

of funds, investments and investment counseling, estate management, and credit for 

a variety of investment and purchasing activities of households, government, and 

businesses. Users of finance establishments make payments for services rendered 

in the form of interest payments for use of borrowed funds. Finance institutions 

or establishments also receive rents, fees, profits, and returns on owned prop­

erties, bonds and securities. The nature of finance output is in the form of ser­

vices and through the widespread use of these services, the finance sector outputs 

are commonplace inputs of practically every other sector of the economy. 

Inputs of the finance sectors include wages, salaries, interests, capital, 

business services, insurance, real estate, taxes, utilities, and communications. 

Insurance establishments provide services to the producing and consuming sec­

tors of the economy in the form of widespread risk assumption and finance. Pur­

chasers of insurance services make payments in the form of insurance premiums for 

risk transfer and interest payments for borrowed funds analogous to interest paid 

to other finance establishments for borrowed funds. A part of the process of risk 

assumption includes investment of premium income; thus, the insurance sector is 

also a member of the larger finance group of sectors. 

The inputs of the insurance sector include wages, salaries and commissions, 

real estate rental, business services, insurance losses, taxes, capital and 

communications. 

"All other FIRE" includes services performed by real estate establishments 

and brokers of commodities and securities. The outputs of the real estate part 

of this sector are in the form of rental of real estate, including farmland, 

rental of office, commercial space, and housing, plus real estate marketing ser­

vices. The outputs for commodities and securities brokers are in the form of 
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services rendered in the purchase and sale of contracts and certificates. The 

sellers and purchasers pay brokerage fees for these services. 

The inputs of real estate establishments include wages and salaries, busi­

ness services, licenses and fees, finance, insurance, travel, utilities, taxes, 

and capital investments in roads and "improvements." 

The inputs of brokers include wages and salaries, fees and licenses, travel, 

professional analyses, business services, capital, utilities, communications, in­

surance, and taxes. 

Services 

In the Texas Input-Output Model, establishments engaged in producing services 

are grouped into 25 homogeneous sectors. This type of business enterprise includes 

legal services, lodging services, barber and beauty services, research, employment, 

amusement, recreation, rental, repair, health and medical, education, engineering, 

architecture, accounting, auditing, and bookkeeping services. The activities 

represented in these service sectors utilize a large amount of professional skills 

and training in relation to other inputs, with the exception, in some cases, of 

highly specialized capital equipment, as in the case of medical and research ac­

tivities. The outFuts of the service sectors are purchased by a large number 

of other sectors of the local economy and some professional services are ex­

ported to other regions in the form of consulting services. 

The demand for services by the local economy depends upon the size of the 

population, incomes of the population, individual preferences, and the size and 

types of local extractive, manufacturing and other local processing sectors. In 

a specialized economy, the demand for business and professional services by the 

basic industries is a major reason for the local multiplier effect. As personal 

or household sector incomes have increased, there has been an observable similar 

increase in consumption of recreational, medical, personal, educational, and pro­

fessional services. Employment in these sectors has increased in relation to em­

ployment in other sectors. 

outputs of service sectors are measured, in dollar terms, by the dollar value 

of payments received for services rendered. These sectors make sales to practi­

cally all other processing and consuming sectors; thus, the service sector rows 

of the input-output transactions matrix have few empty cells. 

Inputs of the service sectors include salaries and wages, capital, business 

services, insurance, real estate, taxes, licenses and fees, utilities, communica­

tion, finance, and transportation services. 

Final Demand 

The final demand sectors receive and use goods and services without further 

trading or resale of materials as in the case of the processing sector. In an 
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"open" input-output model, the final demand sectors are households, local govern­

ment, state government, federal government, capital formation, out-of-state ex­

ports, and inventory changes. At the final demand stage of the economy, goods 

and services are consumed. Sales to final demand sectors are terminal sales of 

the goods and services produced by the economy. These sectors may, however, sell 

scrap and salvageable wastes back to the processing sectors for reuse. 

In a "closed" input-output model, households are included in the processing 

sectors and final demand includes only government sectors, capital formation, ex­

ports and inventory changes. 

Final Payments 

The final payments sectors of the economy are the sectors which receive pay­

ments from the producing sectors in the form of wages, salaries, profits, rents, 

interests, and dividends, taxes paid to governments, payments made to establish­

ments located outside the state or region for production materials and services 

imported, and the accounting for use of existing capital (depreciation allowances) 

used in production. Except in the case of imports, final payments are the incomes 

of households and governments. 

The part of production costs paid to final payments is included in "value add­

ed" or gross state product. Payments made to other sectors for materials represent 

value of goods at the time and stage of transfer. Presumably, after having com­

bined various materials and services, the resulting products are increased in value 

and the difference between the sale value and the cost of materials and services 

from other sectors is the residual from which final payments are made. 

Data Requirements and Data 
Collection Procedures 

In reality, the transactions stated earlier in general equation form occur 

in the market place among a large number of trading entities or establishments. 

Many individual records are made of these trades, including purchase vouchers, 

sales receipts, and invoices from which individual establishment financial state­

ments, tax reports, and other summaries and documents are prepared. Periodically, 

individual establishments are requested to supply summary data about certain items, 

including employment, wages and salaries paid, costs of materials, total receipts, 

value added and value of shipments for use in preparing regional, state and na­

tional statistics. These data are useful to the general understanding of industry 

trends but the level of detail is inadequate to permit complete analyses of inter­

industry relationships. In fact, very little information can be gained from these 

"census type" statistics about the "level of finish" of products and the customer 

destination of sales. 
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Transactions level detail as opposed to industry summary data are required 

for the estimation of input-output models. The purpose of this section of the 

report is to outline the data requirements and present the methods and procedures 

whereby data were obtained for use in the study. 

The Producer Price Concept 

In the input-output model, transactions are measured in terms of the dollar 

values, f.o.b. the shipper, for goods and in terms of the dollar values of gross 

billings by the suppliers in the case of services. This is known as the "pro­

ducer price" method of measurement of interindustry trading. Producer prices 

are used in the input-output nx,del for the purpose of identifying and measuring 

the direct and indirect linkages among the individual sectors of the economy. 

Through the producer price approach, an individual purchasing sector is shown to 

have separately paid the cost of the material obtained from the previous processor, 

transportation charges to move the material from its origin to the purchaser's 

destination point, trade margins, brokerage fees, storage costs, and perhaps other 

costs of obtaining inputs needed in production. In the case of households, costs 

of obtaining finished goods are separately shown as the cost f.o.b. the shipper 

from the last-stage processor, transportation charges from the last-stage pro­

cessor to the retail outlet point, wholesale and retail trade margins or mark-ups, 

brokerage, insurance, and other charges incurred in the process of moving goods 

from the last-stage processor to the consumer. The consumer is thus linked di­

rectly to the last-stage processor of goods and, in addition, is linked directly 

to each of the trades and services sectors which participate in the moving and 

selling of these goods to consumers. The consumer of finished goods is linked to 

the last-stage processor who is in turn linked, for his inputs, to the immediately 

preceeding processor. In the input-output model, each processing sector is linked 

directly, by the transactions, to the immediately preceeding processing sector. 

Thus, the producer price measurement method shows that the consumer obtains fin­

ished goods such as beef steak, furniture and automobiles from the slaughter plant, 

the furniture factory and the automobile factory respectively instead of from the 

grocery store, the retail furniture outlet and the new car dealer respectively. 

At the same time, for example, the producer price concept shows that the furniture 

factory buys furniture manufacturing input materials from his suppliers, such as 

lumber mills f.o.b. the lumber mill; the transportation cost of moving the lumber 

to the furniture factory is shown as a purchase of transportation by the furniture 

manufacturing sector from the transportation sector which hauled the lumber. 

The consumer pays the transportation and trade margins along with the cost 

of the basic commodities and receives delivery at the retail outlets, but through 

the producer price treatment of the data, the consumers' direct dependence upon 

the manufacturing and service sectors for commodities and services is appropriately 
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shown. The requirements for transportation and trades services are also indi­

cated in specific terms but the transactions between the trades and the manu­

facturing sectors for "merchandise to be resold" by the trades sectors are not 

included. Instead, this transaction is shown as a sale by the manufacturing sec­

tor to the consumer. Thus, the trades sectors are included in the model as vital 

and necessary links but as producers of "trades services" and not as purchasers 

and sellers of goods. 

A major reason for using the producer price concept is the desirability to 

relate the final consumption sectors (households, exports, governments and capi­

tal formation) directly to the local economy producing sectors without artificially 

counting and recounting the transactions merely associated with "trading." This 

analytic technique also removes "imported merchandise for resale" from the inputs 

of the trades sectors and thereby makes the resulting input-output model more 

flexible as a planning tool pertinent to the Texas economy. If "merchandise pur­

chased for resale" were influded in the trades sectors' inputs, changes in con­

sumption due to population or income changes would automatically imply a propor­

tionate change in local and import purchases by the trades sectors. With "mer­

chandise purchased for resale" removed from the trades sectors inputs, and shown 

as direct sales to final consumers, it is possible to deal individually with the 

final demands affected by consumption changes and thereby obtain more precise 

estimates of local economic consequences of such changes. Through the producer 

price approach, the trades sectors are considered for the production of trades 

services regardless of the origin of the merchandise which passes through them. 

Data Collection Procedures 

Data required to calculate the input-output transactions and input coeffi­

cients were obtained from secondary sources both in published and unpublished 

forms and primary sources in the form of individual establishment transactions. 

Secondary data were obtained from published materials and tabulations of official 

censuses. Primary data were obtained through interviews of a sample of establish­

ments. 

Census and other published data were used in estimating and calculating total 

outputs (control totals) for individual sectors of the model. Primary data were 

used in estimating control totals not available elsewhere and in estimating the 

individual cells of the transactions and input coefficients tables of the input­

output model. The study year was 1967, the most recent year for which complete 

census data were available. All surveys and unpublished data pertain to calendar 

year 1967 or the fiscal year which most closely represents calendar year 1967. 

Secondary Data 

Data reported at various levels of detail, in terms of four-, three-, and 

two-digit Standard Industrial Classification codes for the 1967 Census of Manu-



- 49 -

facturing, Mining, Construction, Wholesale Trade, Retail Trade, Selected Services, 

and Governments were used in the calculation of control totals for sectors of the 

regional and state models. All data were summarized by sector, for each region 

and the state. 

other data documents published by the u. s. Government provided useful indus­

try data. Among those were publications of the u. S. Bureau of Mines, Office of 

Economic Opportunity, Federal Power Commission, Interstate Commerce Commission, 

Federal Communications Commission, U. s. Department of Agriculture, and U. S. De­

partment of Commerce. Texas state agency files were the source of Texas state ex­

penditures, tax, mining, transportation, employment, banking, insurance, and cred­

it data. 

A major part of the analyses of agricultural sectors was done from secondary 

data. This approach was possible because various agencies of the u. s. Depart­

ment of Agriculture, Texas A&M University, The Texas Agricultural Experiment Sta­

tion, Texas Tech University, and the Texas Department of Agriculture have estab­

lished and maintained agriculture data files. Current data on production by crop 

and livestock enterprise by county provided base-year output data. Various pub­

lished farm management and marketing studies provided the information from which 

agricultural sector inputs were calculated. 

Primary Data 

Whereas secondary data were used to calculate total outputs of each sector 

of the input-output irodel, the transactions among sectors were estimated from 

primary data obtained from a sample of establishments of each of the non-agricul­

tural sectors. The list of Texas establishments, classified by four-digit SIC 

code, in the case of manufacturing establishments, and three-digit SIC code, in 

the case of all other non-agricultural establishments, was grouped into economic 

sectors by region (Table 13). 141 The list was further stratified into three em­

ployment-size groups: establishments with 1-19 employees, establishments with 

20-249 employees, and establishments with 250 or more employees. Primary data 

collection was done through personal interviews and mail surveys of a samp~e of 

establishments within each sector. The sampling procedure and sample fractions 

are explained below. 

A random sample, with replacement, was drawn for each of the nine regions 

from each employment-size strata in the manufacturing, wholesale trade, retail 

trade, and services sectors, with the exception that 100 percent of the manu­

facturing and services sectors having 250 or more employees were included in the 

The list used was the Texas Employment Commission List of establishments 
that report for unemployment insurance tax purposes. Establishments that 
employ four or more persons are required to participate in the unemployment 
insurance program. Others may participate. 
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Table 13. Sectors and the Four-Digit Standard Industrial Classification Codes 
(SIC) Contained Within each Sector of the Statewide Input-Output Mode~ 

Sector 
Number Sector Name 

Agriculture, Forestry and Fisheries: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
- - - -

Minin9:: 

18 

19 

20 

21 

Irrigated cotton 

Irrigated food grains 

Irrigated feed grains 

Other irrigated crops 

Dryland cotton 

Dryland food grains 

Dryland feed grains 

Other dryland crops 

Range livestock production 

Feedlot livestock production 

Dairy 

Poultry and eggs 

Agricultural supply except 
faJ'.lll machinery 

Cotton ginning 

Agricultural services!Y 

Primary forestry 

Fisheries 
------ - - - - - - - - - - -

Crude Petroleum 

Natural gas liquids 

Oil and gas field services 

Other mining and quarrying 

SIC's Contained Within Sector 

0112 

0113 

0313 

0119, 0122, and 0123 

0212 

0213 

0413 

0114, 0141, 0190, and 0219 

0139 and 0235 

0135 and 0136 

0132 

0133 and 0134 

5962 and 5969 

0712 

0713, 0714, 0715, 0719, 0722 
0723, 0729, 0731, and 0741 

0811, 0822, 0823, 0844, 0843, 
0851 and 0861 plus stumpage 
value of timber harvested 

0912, 0913, 0914, 0919, and 0989 

1311 

1321 

1381, 1382, and 1389 

1011, 1021, 1031, 1051, 1062, 
1064, 1069, 1081, 1092, 1093, 
1094, 1099, 1411, 1422, 1423, 
1429, 1442, 1466, 1452, 1453, 
1454, 1455, 1456, 1459, 1476, 
1492, 1477, and 1499 

(Continued) 

.,. 



~ 

- 51 -

Table 13 Continued 

Sector 
Number 

Construction: 

22 

23 

24 

25 

26 

Manufacturing: 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

Sector Name 

Residential construction 

CoI!llllercial, educational, 
and institutional construc­
tion 

Industrial construction 

Facility construction 

Maintenance and Repair 

Meat products 

Poultry products 

Dairies 

Grain milling 

Animal feeds 

Bakery products 

Canned, preserved, pickled, 
dried and frozen foods 

Other food and kindred 
products 

Beverages 

Textile mill products 

Mens and boys, women and 
misses and children fur-
nishings 

SIC's Contained Within Sector 

15111, plus subcontractors 
parts of two-digit SIC 17 

15112, plus subcontractors 
parts of two-digit SIC 17 

15113, plus subcontractors 
parts of two-digit SIC 17 

1611 and 1621 

Maintenance and Repair part 
of two-digit SIC 17 

2011 and 2013 

2015 

2021, 2022, 2023, 2024, and 
2026 

2041, 2043, 2044, 2045, and 
2046 
2042 

2051 and 2052 

2031, 2032, 2033, 2034, 2035, 
2036, 2037, and 2038 

2061, 2062, 2063, 2071, 2072, 
2091, 2092, 2093, 2094, 2095, 
2096, 2097, 2098, 2099, and 
2121 

2082, 2084, 2086, and 2087 

2211, 2221, 2231, 2241, 2251, 
2253, 2256, 2259, 2261, 2262, 
2269, 2271, 2272, 2279, 2281, 
2284, 2291, 2293, 2294, 2295, 
2297, 2298, and 2299 

2311, 2321, 2322, 2323, 2327, 
2328, 2329, 2331, 2335, 2336, 
2337, 2339, 2341, 2342, 2351, 
2352, 2361, 2363, and 2369 

-----------------------------------------------------------------------------
(Continued) 
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Table 13 Continued 

Sector 
Number 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

Sector Name 

Related apparel 

Logging 

Lumber mills 

Millwork and wood products 

Wood furniture and fixtures 

Metal furniture and fixtures 

Paper and paper mills 

Paper products except 
boxes and containers 

Boxes and paper containers 

Newspapers 

Publishing 

Printing 

Manifold business forms 

Other printing and pub­
lishing 

Chlorine and alkalies 

Cyclic crudes and inter­
mediates and inorganic 
pigments 

Organic chemicals 

Inorganic chemicals 

Fibers, plastics 

Synthetic rubber 

Drugs 

Agricultural chemicals 

SIC's Contained Within Sector 

2371, 2381, 2384, 2385, 2386, 
2387, 2389, 2391, 2392, 2393, 
2394, 2395, 2396, 2397, and 
2399 

2411 

2421, 2426, and 2429 

2431, 2432, 2433, 2441, 2442, 
2443, 2445, 2491, and 2499 

2511, 2512, 2515, 2519, 2521, 
2531, 2541, 2591, and 2599 

2514, 2522, and 2542 

2611, 2621, 2631, and 2661 

2641, 2642, 2643, 2645, 2646, 
2647, and 2649 

2651, 2652, 2653, 2654, and 
2655 

2711 

2721, 2731, and 2741 

2732, 2751, 2752, and 2753 

2761 

2771, 2782, 2789, 2791, 2793, 
2794, and 2799 

2812 and 2813 

2815 

2818 

2819 

2821, 2823, and 2824 .. 
2822 

2831, 2833, and 2834 

2871, 2872, and 2879 

(Continued) 
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Table 13 Continued 

Sector 
Number 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

Sector Name 

Soaps, Cleansers and 
toiletries 

Paints and varnishes 

Other chemicals 

Petroleum refining 

Other petroleum products 

Tires 

Fabricated rubber products 

Plastics products 

Leather and leather 
products 

Glass 

Clay 

Cut stone and other clay 
and shell products 

Cement and concrete products 

Blast furnaces 

Primary steel and iron 

Foundries 

Nonferrous primary and 
secondary smelting 

Aluminum smelting and non­
ferrous rolling and drawing 

Castings and forgings 

Fabricated steel 

Plate work 

Sheet metal and architectural 

SIC's Contained Within Sector 

2841, 2842, 2843, and 2844 

2851 

2861, 2891, 2892, 2893, 2895, 
and 2899 

2911 

2951, 2952, 2992, and 2999 

3011 

3069 

3079 

3111, 3121, 3131, 3141, 3142, 
3151, 3161, 3171, 3172, and 
3199 

3221, 3229, and 3231 

3251, 3253, 3255, 3259, 3261, 
3262, and 3269 

3281, 3291, 3292, 3293, 3295, 
3296, 3297, 3299, 3274, 3275 
and 3201 

3241, 3271, 3272, and 3273 

3312 

3313, 3315, 3316, and 3317 

3321, 3322, and 3323 

3331, 3332, 3333, 3339, and 
3341 

3334, 3352, 3356, and 3357 

3361, 3362, 3369, 3391, 3392, 
and 3399 

3441 

3443 

3444, 3446, and 3449 

(Continued) 
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Table 13 Continued 

Sector 
Ntnnber 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

Sector Name 

Metal doors 

Fabricated metal products 

Pltnnbing 

Bolts, nuts and screws 

Electroplating, coating 
and engraving 

Valves and pipe fittings 

Other fabricated metal 

Farm, construction and 
industrial machinery 

Materials handling machinery 
and equipment 

Mining machinery and 
equipment 

Engines 

Metal working machinery 

Industrial processing 
machinery 

General industrial 
machinery 

Refrigeration machinery 

Computers, accounting, office 
and service industry ma­
chinery 

Electric instruments and 
apparatus 

Electric household 
equipment 

Electronic conununications 
equipment 

SIC's Contained Within Sector 

3442 

3411, 3421, 3423, 3425, and 
3429 

3431, 3432, and 3433 

3451, 3452, and 3461 

3471 and 3479 

3494 and 3498 

3481, 3491, 3492, 3493, 3496, 
3497, and 3499 

3522, 3531, and 3537 

3534, 3535, and 3536 

3532 and 3533 

3511 and 3519 

3541, 3542, 3544, 3545, and 
3548 

3551, 3552, 3553, 3554, 3555, 
and 3559 

3561, 3562, 3564, 3565, 3566, 
3567, and 3569 

3585 

3571, 3572, 3573, 3576, 3579, 
3581, 3582, 3586, 3589, and 
3599 

3611, 3612, 3613, 3621, 3622, 
3623, 3624, 3641, 3642, 3643, 
3644, and 3629 

3631, 3632, 3633, 3634, 3635, 
3636, and 3639 

3651, 3652, 3661, 3662, 3671, 
3672, 3673, 3674, and 3679 

(Continued) 



- 55 -

Table 13 Continued 

Sector 
Number 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

TransPOrtation: 

114 

115 

116 

117 

118 

119 

Sector Name 

other electrical apparatus 

Aircraft 

Aircraft engines 

Other aircraft 

Motor vehicles and parts 

Ship and boat building 

Other transportation equip­
ment 

Scientific instruments 

Mechanical measuring devices 

Medical instruments 

Photographic, time and 
optical instruments 

Games and toys 

Other manufacturing indus­
tries 

Railroad transportation 

Intercity rural highway 
transportation 

Motor freight transporta­
tion and local trucking 
and storage 

Water transportation 

Air transportation 

Pipeline transportation 

SIC's Contained Within Sector 

3691, 3693, 3694, and 3699 

3721 and 3728 

3722 

3723 and 3729 

3711, 3712, 3713, 3714, and 
3715 

3731 and 3732 

3741, 3742, 3751, 3791, and 
3799 

3811 

3821 and 3822 

3841, 3842, and 3843 

3831, 3851, 3861, and 3871 

3941, 3942, and 3949 

3911, 3913, 3914, 3931, 3951, 
3952, 3953, 3955, 3961, 3962, 
3963, 3964, 3982, 3983, 3984, 
3987, 3991, 3993, 3994, 3995, 
and 3999 

4011, 4013, 4021, and 4041 

4131 and 4132 

4212, 4213, 4214, 4222, 4223, 
4224, 4225, 4226, and 4231 

4411, 4421, 4441, 4452, 4453, 
4454, 4459, 4463, 4464, and 
4469 

4511, 4521, 4582, and 4583 

4612, 4613, and 4619 

(Continued) 
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Table 13 Continued 

Sector 
Number 

120 

121 

Sector Name 

Local and suburban 
transportation 

Other transportation 
services 

Communications: 

122 

123 

124 

Utilities: 

125 

126 

127 

Telephone and telegraph 

Radio and TV 

Other communications 

Gas services 

Electric services 

Water and sanitary services 

Wholesale Trade: 

128 

129 

130 

131 

132 

133 

134 

Wholesale auto, parts and 
supplies 

Wholesale groceries and 
related products 

Wholesale farm products and 
farm product warehousing 

Wholesale livestock 

Wholesale machinery, equip­
ment and supplies 

Wholesale petroleum and 
petroleum products 

General wholesale 

SIC's Contained Within sector 

4111, 4119, and 4121 

4141, 4142, 4151, 4171, 4172, 
4712, 4721, 4742, 4782, 4783, 
4784, and 4789 

-------

4811 and 4821 

4832 and 4833 

4899 

4922, 4923, 4924, and 4925 

4911 

4941, 4952, 4953, 4959, 4961, 
and 9302 

5012, 5013, and 5014 

5041, 5042, 5043, 5044, 5045, 
5046, 5047, 5048, and 5049 

4221, 5052, 5053, and 5059 

5054 and 4731 

5081, 5082, 5083, 5084, 5085, 
5086, 5087, and 5088 

5092 

5022, 5028, 5029, 5033, 5034, 
5036, 5037, 5039, 5063, 5064, 
5065, 5072, 5074, 5077, 5091, 
5093, 5094, 5095, 5096, 5097, 
5098, and 5099 

-----------------------------------------------------------------------------
(Continued) 
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Table 13 Continued 

Sector 
Number 

Retail 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

Trade: 

Sector Name 

Lumber yards 

Farm equipment dealers 

Hardware, heating, electri­
cal, paint and wallpaper 

Department and variety 
stores 

Food stores 

Automotive dealers and 
repair shops 

Gasoline service stations 

Apparel and accessory 
stores 

Furniture, home furnishings 
and equipment stores 

Eating and drinking places 

Other retail 

Finance, Insurance and Real Estate: 

146 

147 

Banking and credit 
agencies 

Insurance carriers 

SIC's Contained Within Sector 

5211 

5252 

5221, 5231, 5241, and 5251 

5311, 5321, 5331, and 5399 

5411, 5421, 5431, 5441, 5451, 
5462, and 5499 

5511, 5521, 5531, 7531, 7534, 
7535, 7538, 7539, 7542, and 
7549 

5541 

5611, 5621, 5631, 5641, 5651, 
5661, 5671, 5681, and 5699 

5712, 5713, 5714, 5715, 5719, 
5722, 5732, and 5733 

5812 and 5813 

5341, 5351, 5591, 5592, 5599, 
5912, 5921, 5932, 5933, 5942, 
5943, 5952, 5953, 5971, 5982, 
5983, 5984, 5992, 5994, 5995, 
5996, 5997, and 5999 

- - - -

6011, 6022, 6023, 6024, 6025, 
6026, 6027, 6028, 6032, 6033, 
6034, 6042, 6044, 6052, 6053, 
6054, 6055, 6056, 6059, 6112, 
6113, 6122, 6123, 6124, 6125, 
6131, 6142, 6143, 6144, 6145, 
6146, 6149, 6152, 6153, 6159, 
and 6161 

6312, 6313, 6319, 6322, 6323, 
6324, 6329, 6332, 6333, 6339, 
6351, 6352, 6361, 6399, and 
6411 

----------------------------------------------------------------------------
(Continued) 
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Table 13 Continued 

Sector 
Number Sector Name 

148 F.I.R.E. nee 

Services: 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

Legal services 

Lodging services 

Personal services 

Advertising 

Duplicating and addressing 

Employment agencies; private 

Photographic services 

Research and development 

Other business services 

Motion picture, amusement 
and recreation services 

Automobile rental services 

Automobile parking 

Electrical repair 

Miscellaneous repair 
services 

Physicians and dentists 
services 

Hospital and laboratory 
services 

SIC's Contained Within Sector 

6211, 6221, 6231, 6281, 6512, 
6513, 6514, 6515, 6516, 6517, 
6518, 6519, 6531, 6541, 6552, 
6553, 6561, 6611, 6711, 6722, 
6723, 6724, 6725, 6732, 6733, 
6792, 6793, 6794, and 6799 

- - - -

8111 

7011, 7021, 7031, 7032, and 
7041 

7211, 7212, 7213, 7214, 7215, 
7216, 7217, 7218, 7231, 7241, 
7251, 7261, 7271, and 7299 

7311, 7312, 7313, and 7319 

7331, 7332, and 7339 

7361 

7221, 7813, 7814, 7815, 7816, 
7817, 7818, 7821, and 7395 

7391 and 8921 

7321, 7341, 7342, 7349, 7351, 
7392, 7393, 7394, 7396, 7397, 
7398, and 7399 

7832, 7833, 7911, 7929, 7932, 
7933, 7941, 7942, 7943, 7945, 
7946, 7947, 7948, and 7949 

7512, 7513, and 7519 

7523 and 7525 

7622, 7623, and 7629 

7631, 7641, 7692, 7694, and 
7699 

8011, 8021, 8031, and 8041 

8061, 8071, and 8072 

----------------------------------------------------------------------------
(Continued) 
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Table 13 Continued 

Sector 
Number 

165 

166 

167 

168 

169 

170 

171 

172 

Sector Name 

Other medical services 

Education (public and 
private) 

Colleges and universities 

Other educational services 

Engineering and architectural 
services 

Accounting, auditing and 
bookkeeping 

Other professional services 

Other services 

Other Manufacturing: 

173 

Other Services: 

174 

Final Payments: 

175 

176 

177 

178 

179 

180 

181 

182 

Ordnance and ordnance 
accessories 

Outdoor recreation 

Scrap 

Households 

Property payments 

Federal government 

State government 

Local government 

Imports 

Depreciation 

src'·s Contained Within Sector 

8092 and 8099 

8211 

8221 and 8222 

8229, 8231, 8241, and 8242 

8911 

8931 

8999 

8411, 8421, 8611, 8621, 8631, 
8641, 8651, 8661, 8671, 8699, 
and 8811 

1911, 1925, 1929, 1931, 1941, 
1951, 1961, and 1999 

(Continued) 
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Table 13 Continued 

Sector 
NUil1ber Sector Name SIC's Contained Within Sector 

Final Demand: 

177 Federal government 9119, 9123, 9128, 9136, 9137 
defense 9190, 9710, 9711, 9721, and 

9731 

178 Federal government non- 9108, 9109, 9141, 9144, 9147, 
defense 9160, 9161, 9163, 9180, 9182, 

9185, 9187, and 9199 

179 State government 9241, 9244, 9282, 9285, 9287, 
9291, and 9299 

180 Local government 9341, 9382, 9385, 9387, 9391, 
and 9399 

181 Exports 

182 New capital investments 

183 Inventory change 

Standard Industrial Classification Manual - 1967, Executive Office of the 
President/Bureau of the Budget, Washington, D. c. 

Livestock auctioning of SIC 0729 is contained in 131 sector. 

.. 

~ 
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sample. For the other two employee-size strata the sampling fractions varied as 

follows. At least one establishment was selected from each manufacturing and ser­

vice sector strata, two were drawn for manufacturing sectors if the strata popula­

tion exceeded five, and if the manufacturing strata population exceeded 20, a ten 

percent proportionate sample was drawn. First and second alternates were selected 

according to the same criteria. The state sample was the sum of the nine regional 

samples. The service sector sample selection criteria was analogous to that used 

in the manufacturing sectors. The sample fraction in the strata having more than 

20 establishments was one percent instead of ten percent as was the case in manu­

facturing. 

In wholesale and retail trade sectors the sample was drawn in two stages for 

each SIC class of trade establishments after the list of trade establishments was 

adjusted to exclude establishments of four-digit SIC's for which total sales in 

Texas were less than one-half of one percent of total sales of the sector in which 

that SIC appeared. The two stage sample procedure for each SIC class of trade es­

tablishments was as follows: (1) random selection of three regions from the popu-
15/ lation of Regions 1, 2, 3, 5, 7 and 9 with Regions 4, 6 and 8 always represented,-

and (2) random selection of sample establishments from each size strata of each SIC 

from each sample region's list of establishments (if the list did not contain three 

or more establishments, an alternate region was drawn for that SIC). The sample 

fractions of each SIC of both the wholesale and the retail trades sectors were 50 

percent for the strata having 100 or more employees and two establishments per SIC 

for establishments having 20-99 employees. In the wholesale trades sectors, one 

establishment per SIC was selected from the strata having 10-19 employees and in 

the retail trades sectors one establishment per SIC was drawn from the strata having 

6-19 employees. The sample establishment was selected at random and alternate sam­

ple units were drawn from the cluster of five establishments created when the ran­

domly selected sample establishment was considered as the central member of the 

cluster for that particular list; i.e., a five establishment cluster was located 

by randomly selecting the sample establishment. The alternates were then chosen 

from the two establishments listed immediately above and below the sample establish­

ment. 

In the mining, construction, transportation, communications, utilities, finance, 

insurance, and real estate sectors, the sample fraction was smaller and the random 

sampling technique was not used. The sampling procedure was modified in light of 

the hypothesis that these individual groups of sectors have homogeneous markets and 

homogeneous inputs. In addition, within these individual groups, in some cases, a 

See map of Figure 1 for regional boundaries. 
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few large establishments dominate the sectors, and also, in some cases, there were 

relatively small numbers of establishments per sector as in the case of natural 

gas, electric utilities, and communications groups. Published reports, other 

secondary data, and informed industry representatives provided information and 

guidance in the selection of a representative sample of these sectors for each of 

the nine regions of the state. 

No surveys were conducted in the final demand and final payments sectors. Data 

for these sectors were obtained from secondary sources and the responses toques­

tions in surveys of the producing sectors. 

Questionnaires were designed and pretested for each identifiable type of sec­

tor prior to initiation of surveys. Modifications were made to accommodate dif­

ferences in terminology and accounting systems among sector groups. The data re­

quested included number of employees, a detailed list of sales and purchases, taxes, 

inventory changes, and depreciation. During the interviews, accounts of the sample 

establishments of each sector were classified and recorded according to sector defi­

nitions of the input-output model. In addition, region of origin of inputs (pur­

chases) and region of destination of outputs (sales) were requested. 

Survey Procedures 

Interviews of sample establishments were conducted by the staff of each respec­

tive region. Prior to the interviewer call, sample establishments were mailed a 

one-page letter from the Governor in which the project purposes were outlined and 

participation was invited. An enclosure briefly explained input-output models and 

data requirements. Interviewers then called on each sample establishment, made 

further explanations and secured data from establishments willing to participate. 

This process was repeated for an alternate establishment when it was not possible 

to secure an interview from a sample establishment. 

Questionnaires were completed in a variety of ways, including complete enumer­

ation of establishment accounts for 1967. Establishment accounts were sampled to 

reduce the amount of time and work required to secure data from establishments hav­

ing a large number of accounts. In some cases, the interview teams did the neces­

sary tabulations; in others, establishment personnel provided the data; and in still 

others, establishment personnel and interviewers worked together to secure the data 

and complete the questionnaire. Some interviews were completed from annual reports 

and other materials made available by the sample establishments. A small number of 

interviews were completed on a person-to-person basis with reliance on percentage 

estimates of inputs and outputs by type of input supplies and product customers. 

Upon interview completion, questionnaires were edited. During the editing 

process, the classification of individual sales and purchases transactions was 

completed, reviewed, and corrected when found to be in error. The sum of sales 
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transactions was compared with the sum of purchases transactions. If these two 

sums differed, additional information was sought from the sample establishment 

for the purpose of balancing sales and purchases. Data from other interviews of 

the same sector were used to assist in identifying "missing" inputs and to esti­

mate dollar values of such inputs when the cost estimates of these values could not 

be obtained from the sample establishment in question. If perfect balance could 

not be obtained, it was assumed that as much as 10 percent of reported gross sales 

could be included among the purchases as payments to capital. Some questionnaires 

could not be completed within these guidelines and were discarded. An attempt was 

made to secure an alternate interview for each discarded questionnaire. Following 

the editing, the acceptable questionnaires were coded for electronic data process­

ing. A standard coding procedure was followed in each region. 

Total Outputs 

In earlier sections of this report, eleven major groups of sectors of the Tex­

as economy were named and briefly described as to the nature of the contents of out­

puts and inputs of each. Calculation of the dollar value of each individual sec­

tor's total value of outputs is an essential part of the preparation of an input­

output model. The purpose of this section is to present a detailed enumeration of 

the major sources from which data were obtained for the purpose of calculating 

total outputs (control totals) of the sectors of each major industry and business 

group. 

It is reiterated for emphasis, that total value of outputs of each sector are 

expressed in the input-output model in terms of prices f.o.b. the shipper for pro­

ducts and in terms of gross billings for services. This is known as the "producer 

price" concept. 

Various national and state agencies collect, organize, and disseminate statis­

tics about gross production of specified industries. No single agency deals with 

the entire list of economic sectors and, in fact, some important economic activity 

is not included in either the state or the national statistical series. Thus, it 

was necessary to assemble the available published and filed statistics, perform 

standardizing calculations and adjustments and compile the necessary estimates of 

total outputs per sector. 

In most cases, the individual sector total outputs were obtained from second­

ary sources including publications of the u. S. Bureau of the Census and publica­

tions of Texas state agencies. The data sources for each major economic group are 

listed and discussed briefly below. 

Agriculture, Forestry, and Fisheries 

Agricultural products were valued at 1967 market prices with government pay­

ments to farmers included separately as a part of farm income. In the input-output 
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model, government payments to farmers were entered commodity by commodity and 

were included as a part of the outputs of each respective sector. The transac­

tion table shows these payments from the federal government sector to the individ­

ual commodity sectors. Thus, government payments to farmers were treated as pur­

chases from the farm sectors even though no actual purchase was made; i.e. commo­

dities were not necessarily delivered to the federal government in exchange for 

the income payments received by the respective farm sectors. 

Estimates of state total outputs of the agriculture (farming) sectors were 

obtained from Texas Crop and Livestock Reporting Service published statistics of 

agricultural commodity production in Texas in 1967. The Texas Crop and Livestock 

Reporting Service obtained and began annual publication of county statistics of 

commodity production for the 1968 crop year. The 1968 data were used as the basis 

for calculating total outputs for each of the nine regions for the 1967 study year 

based on the assumption that production in 1967 followed the same regional distri­

bution observed in 1968. 

Agricultural data were also obtained from the 1964 Census of Agriculture and, 

in some cases, it was necessary to fill data gaps with special computations using 

production and unit price data from other reports and published studies. Cotton­

seed tonnage produced in Texas was obtained from u. S. Department of Agriculture 

data for 1967. Average weight per head of fed cattle was obtained from Raymond A. 

Dietrich's "The Texas-Oklahoma Cattle Feeding Industry," Texas A&M University Re­

port B-1079, July 1966 to June 1967. Average weight per head of non-fed cattle 

was obtained from "Texas Livestock Statistics--1968." cash receipts for the sale 

of goats in 1967 were obtained from "Cash Receipts from the Sale of Texas Farm 

Commodities," Bulletin 48. The value of output for catfish farming was obtained 

from the Texas Agriculture Extension Service. Government payments to farmers, 

under the conditions of U. S. Government farm price and income programs, were ob­

tained from the Agriculture Stabilization and Conservation Service Reports for 

1967. 

Estimates of total outputs for the agriculture supply and farm machinery sec­

tor were made directly from the 1967 Census of Business--Retail Trade value of 

sales. The "trade margins" estimated from the survey were applied to census re­

ported gross sales to obtain the appropriate total value of output for this sec­

tor (see discussion of the Wholesale and Retail trade sections below). 

For the cotton ginning sector, cost per bale and total quantity of cotton 

ginned were obtained from the U. S. Department of Agriculture's Charges for Ginning 

Cotton, ERS-2(1969), May 1969 and Summary Report of Texas Cotton and Related Data, 

Cotton Economic Research, The University of Texas at Austin. The total output or 

control total is the gross value of billings for cotton ginning services rendered 

at the cotton gin. 
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Value of output of the agricultural services sector was estimated by summing 

the individual crop and livestock sector estimated purchases of custom tillage, 

spraying and harvesting services. The control total was defined as the gross bill­

ings for services rendered at the point at which the service was performed. 

Total value of the primary forestry sector output was defined as "stumpage 

value" of sawlogs, veneer logs, pulpwood, posts, pilings, firewood, and miscel­

laneous forest products. Stumpage value for forestry was obtained from "The Pri­

mary Wood-Using Industries of East Texas -- 1968," publication of the Texas Forest 

Service. 

Fisheries output estimates were expressed in terms of total values of fish 

catch at the landing point of the catch. These data were obtained from Economic 

Impact Analysis of Texas Marine Resources and Industries -- Texas A&M University, 

and from Texas Landings--1967, u. s. Department of the Interior. 

Mining 

Value of production of crude petroleum, as measured at oil and gas wells, 

were obtained from the Railroad Commission of Texas, Annual Report of the Oil and 

Gas Division: 1967. Average price was applied to volume to obtain an estimate of 

total value of output. Total outputs of natural gas liquids (as a combination of 

value of liquids produced at other plants, and at cycling plants) were obtained 

from the Bureau of Mines, Minerals Yearbook, 1967 (Washington, D.C.: u. s. Govern­

ment Printing Office, 1968) and the Railroad Commission of Texas, Annual Report of 

the Oil and Gas Division: 1967, Austin, Texas. 

Total value of output (gross value ·of billings at the point of delivery of 

serivce) for oil and gas field services was obtained from the u. S. Department of 

Commerce, Bureau of the Census, 1967 Census of Mineral Industries: Oil and Gas 

Field Services (U. S. Government Printing Office, Washington, D.C., 1970). In 

this case, the sector provides the transportation to the point of producing the 

service and includes this as a part of the inputs. 

Total output for the "other mining and quarrying" sector, which includes sul­

phur, sand and gravel, was estimated from data on tons produced and average price 

per ton. The sources of the data were the Oil and Gas Division of the Texas Comp­

troller's Office and the Texas Parks and Wildlife Department. 

Construction 

Total estimated value of outputs for the construction sectors was obtained 

from the 1967 Census of Construction; U. S. Department of Commerce. Total output 

was expressed as the reported Texas gross value of construction put-in-place. 

Highway and other public facility construction financed from government funds was 

included in the facility construction sector; government sectors were reduced by 

an equivalent dollar amount. The cost of transportation of building materials to 

the construction site was included among the inputs. 
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Manufacturing 

The control totals (total value of output) for the 88 manufacturing sectors 

(including ordnance) were estimated from the value of shipments as reported in the 

1967 Census of Manufacturers--Texas, Department of Commerce, Bureau of the Census. 

Total value of output was expressed in terms of dollar values f.o.b. the shipper. 

Some of these sectors are last stage processors of finished goods and some are pro­

cessors of materials which are moved into other manufacturing activities. Under the 

producer price concept, the purchaser pays the transportation from the point of ship­

ment to the purchaser's receiving point. In the case of finished goods, the cost of 

transportation on shipments from the factory is charged to the consumers or the 

household sector. 

Transportation 

The transportation sector control totals and transactions were expressed in 

terms of gross billings for services rendered. Total outputs for the railroad com­

panies, intercity buslines, and motor freight lines were the sums of gross income 

as reported to the Railroad Commission of Texas in the annual reports of individual 

establishments. Total value of output of commercial airlines was defined in the 

same manner as total output for the other transportation sectors. The data were ob­

tained from the Air Transportation Association, Washington, D.C., and included gross 

receipts received for the transportation of passengers and commodities within and to 

and from Texas. 

Since establishments engaged in producing water transportation services do 

not regularly report gross revenues, water transportation establishments were sur­

veyed by mail and total output for 1967 was estimated from the sample data. 

Pipeline transportation establishments, local and suburban transportation, 

and other transportation sectors were surveyed by mail and the control totals were 

estimated from the sample data since no published data were available for these 

sectors. Pipeline transportation includes the movement of crude oil and other pe­

troleum in liquid form. Natural gas transmission is included in the natural gas 

utilities sector. 

Communications 

Total value of output for the telephone and telegraph sector was calculated 

from the gross receipts statements of Texas revenue as reported to the State Comp­

troller's Office. Data were also obtained from the Federal Communication Commis­

sion's Statistics of Communication Carriers for 1967. 

Estimates of total outputs (gross billings) of radio, television, and other 

communications were made from AM-FM Broadcast Financial Data--1967, Federal Com­

munications Commission, Washington, D.C., February 7, 1969 and T.V. Broadcast Finan­

cial Data--1967, Federal Communications Commission, Washington, D.C., December 31, 

1968. 
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Utilities 

Natural gas output was measured at its value when sold to the consumer. This 

is slightly different from the treatment of other sectors and is done because the 

natural gas transmission establishments of the utilities sectors transport natural 

gas from the point of production to the point of consumption. Since it was not pos­

sible to separate the transportation and the value of the gas, it was necessary to 

define the control total of natural gas services in terms of the value upon delivery 

to consumers. Transmission costs were included as a part of the inputs of the na­

tural gas utilities sector. 

Data for the natural gas services control total were obtained from the indi­

vidual establishment annual reports to the Gas Utilities Division of the Railroad 

Commission of Texas. 

Total revenue from sales of electricity were obtained from Edison Electrical 

Institute's Statistical Yearbook of the Electric Utility Industry for 1967, No. 35, 

(New York: Edison Electrical Institute, September 1968). The control total for the 

electric service industry is expressed in the same terms used for the natural gas 

industry; i.e., the value of electric service is expressed as dollar value deliver­

ed to consumers. The problem here is the same as that for natural gas in that elec­

tric utility establishments generate and deliver electric service to consumers. In 

the process, the establishments pay the cost of fuel, the transportation cost of 

moving fuel from point of production to point of use for electric generation and 

transmit electric energy to the consumer. Consequently, electric service was valued 

at the point of consumption. 

Water and sanitation data were obtained directly from the expenditures of lo­

cal governments as reported in the 1967 Census of Governments--Local Governments, 

Report No. 43, Texas, U. S. Department of Commerce, Bureau of the Census, Table 32, 

and were expressed as the value of the service delivered to the consumer. 

Wholesale Trade 

Total value of output of the wholesale trade sectors was defined as the "mark­

up" on merchandise purchased for resale minus transportation cost from the shipping 

to the receiving point. The wholesale trade sector control totals were calculated 

from survey and published data as follows: The total gross values of sales for the 

wholesale trade sectors were obtained from the 1967 Census of Business--Wholesale 

Trade, Texas, Tables 4, 5, and 6. The individual wholesale trade sector trade mar­

gins estimated from the Texas input-output survey data were applied to the total 

sales to obtain estimates of the control totals. 

Retail Trade 

The retail trade sector control totals were defined and estimated in the same 

way as the wholesale trade sectors with the exception of the restaurant sector. The 
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total gross values of sales by each individual retail trade sector were obtained 

from the 1967 Census of Business--Retail Trade, Texas, Table 3. The respective re­

tail sector trade margins, estimated from the Texas Input-Output Model survey data, 

were applied to total retail sales to obtain estimates of individual retail trade 

sector control totals. The one exception was the "eating and drinking place" sec­

tor. For this sector, merchandise purchased was included in the inputs and the out­

puts were thus expressed in terms of gross receipts for meals and drinks sold. 

Finance, Insurance, and Real Estate 

The banking and credit sector control total is the sum of total operating 

revenues of banks and credit agencies. The data were obtained from the "Income 

Statement and Condition Reports" for 1967 as reported to the Texas Banking Commis­

sion for state chartered banks and from Table C. of the Federal Deposit Insurance 

Corporation's Bank Operating Statistics--1967 for federally chartered banks. Total 

operating revenues of other credit agencies were obtained from the record files of 

the Texas Savings and Loan Commission and the Federal Savings and Loan League. To­

tal operating revenues of the Federal Land Bank and Bank of Cooperatives were ob­

tained from a direct mail survey; total operating revenues of firms engaged in other 

consumer credit in Texas were obtained from the files of financial statements re­

ports to the Texas Consumer Credit Commission. Total operating revenues for busi­

ness audit institutions and loan correspondants and brokers were estimated from 

data obtained by mail surveys of this group of establishments. 

The control total for insurance sectors was defined as the sum of premiums, 

interest and dividends of insurance carriers, and insurance agents. Data were ob-

. tained from annual financial reports of insurance carriers made to the Texas Insur­

ance Commission. The total premiums collected for fire and casualty type policies 

were summed from the reports and entered as a part of the control total for the 

sector. Health and accident insurance was treated the same way. The component 

attributable to life insurance was estimated as the cost of selling and servicing 

life insurance policies. Reported life insurance premiums were adjusted (reduced) 

by the concomitant reported increase in cash value of life insurance so that cash 

value would not be included in the total outputs of the insurance sectors. Life 

insurance cash values were considered to be savings of the household sectors. 

Establishments engaged in the rental and lease of real estate and commodity 

and stock brokers were included in the "F.I.R.E. not elsewhere classified" sector. 

Total value of output of this sector was defined as the gross billings for lease 

and rental of office space, brokerage fees and rent for the use of real estate. 

Since there were no published statistics nor financial reports from which to cal­

culate control totals for this sector, the results of a mail survey were used. Es­

timated establishment means were applied to the total number of establishments to 

obtain the desired control total estimates. 
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Services 

Total value of outputs for services was defined as the gross billings for 

services rendered at the point at which the services were delivered. The sources 

of the data from which service sector control totals were estimated are outlined 

below. 

An average annual income for practicing lawyers was used to estimate the le­

gal sector control total. This information was obtained from a 1966 Economic Sur­

vey of Texas Practicing Lawyers made by the Texas Bar Association. The 1966 data 

were adjusted to 1967 by applying the 1967 general price index. 

The following sectors are within the classifications listed by the 1967 Cen­

sus of Business--Selected Services for Texas: lodging services, personal services, 

advertising, duplicating and addressing, private employment agencies, photographic 

services, research and development, business services, motion picture, amusements 

and recreation services, automobile rental service, automobile parking, automobile 

repair, and miscellaneous repair services. The total sales for these sectors were 

obtained from 1967 Census of Business--Selected Services; Texas. 

Control totals for physicians and dentists, other medical services, engineer­

ing and architectural services, accounting, auditing and bookkeeping, and all other 

professional services were estimated from income data published for these groups in 

the 1967 Statistics of Income--Business Income Tax Returns, and from total annual 

wages paid by the establishments classified in these SIC groups as reported to the 

Texas Employment Commission. 

The control total for hospital and laboratory services was gross-patient­

revenue. The data were obtained from an American Hospital Association survey of 

member hospitals and laboratories for 1967. 

The control totals for education sectors were defined as the total funds 

spent for primary, secondary and higher education during the 1967 school year. The 

data were obtained from secondary sources, including reports and records of the Tex­

as Education Agency, college, university, and junior college budgets and the Office 

of the Comptroller of Public Accounts. Expenditures for education were removed from 

local and state government spending since these activities were included as individ­

ual processing sectors in the input-output model. 

The elementary and secondary school education control total was the sum of 

operating expenses, school lunch program expenses, and debt service of public ele­

mentary and secondary schools reporting to the Texas Education Agency, plus text­

book costs as reported in state government expenditures. 

The control total for colleges and universities was obtained from the Texas 

College Coordinating Board summaries of operating expenses of public junior colleges, 

colleges and universities plus an imputed private college and university component. 

The latter was estimated by assuming that cost per student at private educational 

institutions was equal to that computed for public educational institutions. Cost 
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per student was applied to 1967 enrollment at private institutions to obtain the 

desired estimate. 

Since budget data for the "other educational services" sector were not avail­

able in published or reported form, survey data were used to estimate total out­

puts by applying sample survey estimates of mean output per establishment to total 

number of establishments as determined from the Texas Employment Commission list of 

employers classified in this group. 

The control total for the sector entitled "Other Services" which includes char­

ity, church, and non-profit associations and fraternities, was estimated from na­

tional data, since no other suitable data were available. It was assumed that Tex­

as per capita spending for these services was equal to national per capita spend­

ing as estimated in the 1967 U. S. Input-Output tables for this sector. Per capita 

spending for "other services" was applied to Texas population estimates for 1967 

(10.8 million persons) to obtain the control total estimate. 

Outdoor Recreation 

The control total for outdoor recreation was defined as the total public _funds 

spent in the operation and administration of outdoor recreation facilities by the 

Texas Parks and Wildlife Department plus those funds spent by counties, cities, and 

municipalities for the same purposes. The data used to estimate the control totals 

were obtained from 1967 reports of the Comptroller of Public Accounts, 1967 city 

and county audit reports, and the 1967 Census of Governments, U. S. Bureau of the 

Census, Volume 7, State Report: Texas, Table 32. As with the education sectors, 

the public expenditures for the outdoor recreation sector were deleted from the 

state and local government sectors since this sector was included in the processing 

sectors. It is emphasized that consumer spending for outdoor recreation equipment 

such as boats, motors, campers, rifles, and other hunting and fishing equipment are 

not included in the outputs of this sector. The appropriate amounts of these items 

are included in the outputs (valued f.o.b. the shipper) of the manufacturing sectors 

which produced them. If the manufacturer was located out-of-state, the items are 

included f.o.b. the shipper as a part of the imports of Texas households. 

Government Sectors 

The control totals for the respective local, state and federal government sec­

tors are defined as the total funds spent by each in the delivery of governmental 

services. Federal government was divided into defense and non-defense sectors. 

Education, facility construction, and outdoor recreation spending by state and lo­

cal government were removed and placed in separate processing sectors. 

The federal government--defense sector and federal government--non-defense 

sector control total data were obtained from total federal spending in Texas as re­

ported by the Office of Economic Opportunity in Federal Outlays in Texas for fiscal 
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years 1967 and 1968. One-half of each reported fiscal year spending was used to 

approximate calendar year 1967 spending. 

The control total for the state government sector was obtained from the total 

state expenditure as reported in Annual Report of the Comptroller of the State of 

Texas for fiscal years 1967 and 1968. It was assumed that one-half of state spend­

ing for each of fiscal years 1967 and 1968 would, when summed, reasonably approxi­

mate calendar year 1967 spending by Texas state government. 

The local government control total was obtained from the total revenue and 

total expenses as reported in the 1967 Census of Government, u. S. Bureau of the 

Census, Volume 7, State Report: Texas, Table 32. 

Households 

The household sector total value of output was defined as personal income plus 

personal contributions for social insurance. Personal income includes wages and 

salaries, other labor income, proprietor's income, property income, and transfer 

payments as reported by the u. s. Department of Commerce in the Survey of Current 

Business, Volume 48, No. 8, August 1968, Page 16. 

Capital Formation 

The capital formation sector is a unique type of sector. Whereas other sec­

tors of the input-output model are current users of inputs, the capital formation 

sector is the sector into which the current capital outputs or current sales of 

the capital producing sectors were recorded. Capital producing sectors such as 

construction, machinery, and equipment manufacturing sectors sell items which are 

used by other sectors as long term (more than one year) production inputs or for 

long term consumption in the case of residential and other types of construction. 

In the survey, the sales of outputs of capital producing sectors were classi­

fied according to region of destination and sales recorded in the capital forma­

tion column were estimated capital sales to Texas investors. Sales of capital 

items to customers located outside Texas were included in the selling sector's ex­

ports. The total of the capital formation column was obtained by summing the sur­

vey estimates of apital sales by Texas capital producing sectors. It is empha­

sized that the ca ital formation column shows the estimated value of capital pur­

chased by Texas s ctors from Texas capital producing sectors. Capital imports by 

all sectors were stimated from the survey data and entered in the capital forma­

tion column, impo ts row. 

Inventory Change 

Inventory change for each sector was estimated from the sample survey data 

for those sectors that were sampled and from secondary data for agricultural sec­

tors. The inventory change column merely displays the inventory change estimate 



- 72 -

for each row of the matrix and does not have the same connotation as do the pro­

cessing sector columns. In cases where inventory change was negative, current 

sales have been made from inventory; i.e. the output levels show that sales were 

made but the production expenses did not show that a level of inputs corresponding 

to outputs had been used. In cases where inventory change was positive, production 

expenses had been incurred but the resulting outputs had been added to inventory. 

Imports 

No published data were available with which to calculate imports. The imports 

row was estimated from survey data for those sectors that were surveyed and from 

secondary data for the remaining sectors. The 1967 commodity transportation sur­

vey of the u. S. Bureau of the Census provided, for selected commodities, tons 

shipped into Texas from each of the other states of the u. S. 

Exports 

As was the case with imports, the exports column was estimated from survey 

data since no suitable published exports data were available. The 1967 commodity 

transportation survey of the U. S. Bureau of the Census provided some export data 

in the form of tons of shipments of selected commodities. 
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INPUT-OUTPUT MODEL ESTIMATION TECHNIQUES 

The purpose of this section is to present the methods and procedures whereby the 

Texas Input-Output Model was estimated. The same procedures were used at the re­

gional level with regional data to estimate the respective regional input-output mo­

dels. Thus, the state and the regional models were defined and estimated so as to 

produce models that were comparable from the conceptual and definitional standpoints. 

The data for some sectors are quite different between the state and regional models. 

This report does not deal with the regional models. Each individual regional input­

output model was estimated separately and a report which presents and explains each 

is available. 

Estimating Total Output of Sectors 

In a previous section of this report the concepts, definitions, and data sources 

were set forth from which sector control totals or total outputs per sector were ob­

tained. For the most part, total outputs for each sector were calculated from second­

ary data which had been compiled and reported by federal and state governmental agen­

cies. Total value of outputs of each sector for the calendar year 1967 were calcu­

lated in terms of producer prices; i.e. f.o.b. the shipper, by summing the reported 

value of shipments, or value of billings in the case of services of all SIC's (Stand­

ard Industrial Classifications) contained within each sector. 

The value of output for the irrigated cotton sector was the sum of the reported 

county values of cotton produced and sold from irrigated acres. The control total 

for the feedlot livestock sector was the total value of live fat cattle sold from 

feedlots in Texas in 1967. The control total for the primary forestry sector was 

the estimated stumpage value of timber, pulpwood, poles, pilings, and miscellaneous 

wood materials sold from Texas timberland in 1967. 

The control total for Sector 18, crude petroleum was the total value of crude 

oil and natural gas (without liquids) pumped in Texas in 1967. Value was expressed 

at the well-head. The control total for a typical construction sector -- residential 

construction -- was the dollar value of residential construction put in place in Tex­

as in 1967. Value of the building site was not included since this is a transfer of 

land from one owner to another, but the cost of land preparation, foundation work, 

and other development costs were included in the value of the outputs of residential 

as well as other types of construction. 

The control total for a typical manufacturing sector such as Sector 41, millwork 

and wood products, was the sum of the value of shipments as reported in the 1967 Cen­

sus of Manufacturers for the nine four-digit SIC codes (2431, 2432, 2433, 2441, 2442, 

2443, 2445, 2491, and 2499) assigned to Sector 41. Control totals for each of the 

other manufacturing sectors were defined and calculated in the same way. 
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Control totals for the individual transportation sectors were defined as the 

sum of billings for transportation services performed by each type of carrier. For 

example, the rail transportation sector (Sector 114) control total was the sum of 

Texas billings in 1967 by all rail establishments operating within Texas. 

Control totals for communications sectors were defined as gross billings for 

services performed. In the case of telephone and telegraph, control totals were 

the sum of revenues collected by Texas establishments that supply telephone and 

telegraph services minus taxes paid on these services by the purchasers. Control 

totals for radio and television were defined as the sum of collections for adver­

tising and other income received by the individual establishments of the sector. 

Control totals for utilities were defined as the sum of revenues received by 

utilities establishments for services or products delivered. In the case of elec­

tricity, control totals are the gross value of billings by Texas electric generating 

establishments in 1967. Dollar value was expressed at the point of electric service 

delivery. In the case of gas services, control totals are the sum of the value of 

billings for natural gas at the point of delivery. In the case of both electric and 

gas utilities, the purchase of electric service and natural gas by establishments 

for the purpose of distribution and resale was deleted from the totals. Thus, the 

utilities sectors do not contain multiple counting within the sectors. In the case 

of the electric service sector, the electricity generated and used within the sector 

could not be estimated from the data available, thus only electricity sold was in­

cluded in the control totals. The intrasector use of electricity was set at zero. 

Control totals for both wholesale and retail trade sectors were defined as the 

"trade margins" or mark-up on goods purchased and resold. Control totals were esti­

mated individually for each sector by applying the sample survey estimate of the 

trade margin to the gross sales reported for that sector in the 1967 Census of Whole­

sale and Retail Trade. 

The control totals for finance sectors were calculated by surmning the gross reve­

nues received by Texas banking and credit institutions in 1967. The data were obtain­

ed from the financial institutions' annual reports and from a mail survey of financial 

institutions. The control totals for the insurance sectors were obtained by summing 

from annual reports, the interest, dividends, fire, casualty, health, and accident 

premiums collected and the ordinary life insurance premiums minus increase in cash 

value of life policies in 1967 in Texas. 

The control total for real estate (Sector 148) was obtained from the sample es­

timate of gross revenues received by Texas establishments for the use, rental, and 

lease of urban real estate services such as offices and business space. This sector 

control total does not include the value of real estate sales s·ince such sales are 

transfers of real estate capital and are not a part of current production. 

Control totals for individual service sectors were defined as the sum of gross 

billings of establishments of each respective sector. In the case of selected ser-

.. 
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vices, the necessary data were obtained from the 1967 Census of Selected Services. 

Special tabulations were made for physicians, dentists, hospital and other medical 

services. Control totals for education sectors were obtained from records of public 

spending for education. Estimates were made of expenditures at private educational 

institutions by applying cost per student for education in the public sector to the 

enrollment in private sector educational institutions. 

Control totals for other public sectors, such as outdoor recreation, were esti­

mated from public agency expenditures in the production of such services. In these 

cases the value of output was equated to total cost of production of the service. 

Estimating Input-Output Tables 

In the Texas Input-Output Model, four basic tables were estimated: 

(1) the transactions table, 

(2) the direct requirements table, 

(3) the direct plus indirect requirements table, and 

(4) the direct, indirect and induced requirements table. 

The methods whereby empirical estimates of these tables were obtained are described 

below. 

Control totals for each sector were calculated according to the procedures out­

lined above. Control totals are the dollar value of outputs as defined in Table 1 

and are the row sums of the transactions table. That is to say, the transactions 

along each row of the table must sum to the control total or conversely the total 

value of output of each sector is distributed along each row to the sector's custo­

mers. In Table 1, total outputs are denoted by capital letter X's. 

A stratified randomly selected sample of establishments was interviewed for the 

purpose of securing sales and purchases data in a form suitable for estimating indi­

vidual sector coefficients that could be applied to the control totals to estimate 

the transactions of each sector. 151 Each establishment interviewed was requested to 

provide sales and purchases data in the following form. In the case of sales or out­

puts, the data obtained were (1) total sales net of discounts and rebates for 1967, 

(2) dollar value of sales in 1967 to each different sector of the Texas economy 

(Table 4), and (3) the region(s) and dollar values of sales to each region to which 

sales were made, including regions within Texas and export shipments out-of-state. 

In the case of purchases or inputs, the data obtained were (1) total dollar 

value of operating expenditures in 1967, including materials, services, energy, la­

bor, taxes paid, and depreciation allowances, (2) the dollar value of purchases in 

.!.5/ The sampling procedure was outlined earlier. The data code form and the sam­
ple estimating procedures are found in Cooper, D. w., Grubb, H. w., and Stern, 
L. H., "Data Processing Procedures and Work Flow Design," Division of Planning 
Coordination, Office of the Governor, Austin, Texas, March 1972. Sample size 
for each sector is shown in Appendix B, Table 1. 
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1967 from each input supplying sector of the Texas economy (Table 4), and (3) the 

region of location of the supplying sector including out-of-state locations. From 

this latter information, value of imports of both inputs and finished goods were es­

timated. 

The sample survey sales and purchases data for each sector in which surveys 

were conducted (all sectors except agriculture, forestry, household and government 

sectors) were arrayed into separate sales and purchases matrices (Tables 14 and 15). 

One of the major problems encountered in the survey was the classification of trans­

actions data as to sector and region of origin or destination and the disaggregation 

of the transactions between trades and non-trades sectors into merchandise purchased 

for resale and mark-up or trade margins. The manner in which this problem was solved 

is explained below. 

In the survey of manufacturing sectors, it was possible to determine the sector 

of origin of most of the materials purchased for use in production, but in some 

cases the records of the establishment interviewed contained only the information 

that identified the wholesaler or retailer from which materials had been purchased. 

In like manner, on the sales side of the question, some establishments interviewed 

had records that permitted direct classification of the ultimate users sectors to 

which sales had been made, while in other cases, the records showed that sales had 

been made to trades sectors. Thus, it was necessary to adjust these transactions 

between trades and non-trades sectors to remove the merchandise purchased for resale 

from the empirical estimate of the trades sectors' transactions in order to obtain 

the desired producer price input-output model. The adjustment process is explained 

below. 

Sample establishment purchases were classified during the data coding process 

into two major groups: (1) purchases from the last stage processor in which case 

the transaction was recorded in producer prices, and (2) purchases from a trades 

sector in which case the transaction was recorded in purchasers or delivered prices. 

Each data field was assigned a code digit that signified the class into which the 

transaction of that field was to be placed for computation purposes. 

A two-stage estimating procedure was used in which computer editing and calcu­

lating routines examined the transactions data file field-by-field to determine 

whether or not sample transactions data had been classified in terms of producer 

prices or whether certain transactions had been entered as transactions with the 

trade sectors at delivered prices. 161 For those cases in which the data were ex­

pressed in producer prices; i.e. reported in dollar values f.o.b. the shipper, the 

sample data were accepted by the computer routines and entered into the appropriate 

Cooper, D. W., Grubb, H. W., and Stern, L. H., "Data Processing Procedures 
and Work Flow Design," Division of Planning Coordination, Office of the 
Governor, Austin, Texas, March 1972, Pages 39-53. 

,. 

.. 



Table 14. Dollar Value Sales Transactions for n Sample Establishments in Typical Sector t 
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Dollar Value Purchases Transactions for n Sample Establishments in 
Typical Sector t 
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Total purchases by sample establishment i of Sector t from local pro­
cessing sector k. 

Total purchases by sample establishment i of Sector t from local pro­
cessing sectors. 

Total purchases (inputs) of sample establishment i of Sector t from 
final payments Sector f. 

Total purchases (inputs) of sample establishment i of Sector t from 
final payments sectors. 

Xit = Total purchases (inputs) of sample establishment i of Sector t. 

Processing sectors include the 175 sectors defined for the Texas Input-output Model. 

Final payments sectors include: Households (176), Federal Government (178), State 

Government (179), Local Government (180), Imports (181), Depreciation (182), and 

PROP PAY or Residual (177). 
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cells of the sample estimating procedures. In those cases where the data were class­

ified as having been sold or purchased from a trade sector, it was necessary to re­

move and reclassify the "merchandise purchased for resale" portion. This adjustment 

procedure is outlined below. 

In the survey of the wholesale and retail trade sectors, data were obtained in 

sufficient detail to permit estimation of (1) gross trade margins or mark-up on mer­

chandise purchased for resale, (2) the sector of origin of the trade sectors' pro­

duction inputs (the sector detail of the inputs represented by the gross margins) as 

well as the proportion of total expenses paid to each sector from which operating 

inputs were obtained, and (3) the sector of origin and value of purchases of merchan­

dise purchased for resale. The trade margins estimates were applied to wholesale 

and retail sales reported by the 1967 Census of Business--Wholesale Trade and Re­

tail Trade to obtain the respective trade sector control totals. The sample esti­

mates of inputs by the trade sectors were used to calculate transactions estimates 

of inputs by the trade sectors analogous to inputs estimates of other processing sec­

tors. 

The information secured from the trades sectors surveys regarding the dollar 

value and sector of origin of merchandise purchased for resale was used in a variety 

of ways to assist in identifying the sector and region of origin of finished goods 

as well as manufacturing inputs sold through trades sectors. A set of "merchandise 

allocating coefficients" was calculated from the survey data for each trades sector. 

These allocating coefficients estimated the proportion of the dollar value of total 

expenditures, by trades sectors, that was for trade sectors inputs and the propor­

tion that was for merchandise purchased for resale -- these expenditures were fur­

ther disaggregated into the proportion that was paid to each sector of the Texas 

economy for goods purchased for resale and the proportion that was paid for goods 

imported. The "merchandise allocating" coefficients were then used to estimate the 

sector of origin of merchandise obtained by non-trade sectors that could only indi­

cate a gross value of purchase from a trade sector. An analogous treatment was 

given to sales data in those cases where the sample showed that sales of merchandise 

had been made to a trades sector. The "merchandise allocating" coefficients were 

entered into the computer edit and calculation routines and when the checking pro­

cedures found purchases or sales data classified as having been between trades and 

non-trades sectors instead of between last-stage processors and ultimate users, the 

allocating coefficients were applied. The result was an adjustment which left the 

estimated trade margin in the appropriate cell of the trade sector to which it per­

tained, while the merchandise value was assigned to the last stage processing sector 

from which it originated, in the case of purchases of production inputs, and to the 

ultimate user in the case of sales of outputs. 

After adjustments were made to remove merchandise purchased for resale from 

the transactions of the trades sectors, the individual sample observations of each 
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sector were pooled and the ratio estimate of each sample cell total to that respec­

tive sector sample grand total was calculated (Tables 16 and 17) .
171 

That is to say, 

the sample purchases data were pooled for each sector and a sample ratio estimate 

was calculated for each cell of each column of the purchases matrix (Table 16). 

Likewise, the sample sales data were pooled and a sample ratio estimate was calcu­

lated for each row of the sales matrix (Table 17). A set of such coefficients was 

calculated for each sector of the input-output model. The coefficients for all sec­

tors except agriculture, forestry, education, households, government, and capital 

formation were calculated from sample survey data. The coefficients for agriculture 

and forestry were calculated from secondary data mainly farm budgets and farm 

costs and returns as published in reports of the Texas Agriculture Experiment Sta­

tion and the u. S. Department of Agriculture.
181 

Gross expenditures for education 

and government were disaggregated into the proportions paid to each sector by use of 

audit reports and records of payments for specific types and kinds of materials and 

services purchased. 

In the case of the capital formation sector, heavy reliance was placed upon the 

sales survey data to estimate sales to Texas buyers of Texas produced capital items. 

In the case of the household sector, sales data plus data from the most recent U. S. 

Bureau of Labor Statistics, "Survey of Consumer Expenditures" were used to estimate 

the household sector purchases of outputs of each producing sector. 191 The results 

of the Wholesale and Retail Trades survey were used to divide the estimated house­

hold purchases of the outputs of each sector into the dollar value purchased from 

Texas producers and the dollar value imported from out-of-state producers. 

The sales and purchases coefficients estimated from the sample were used to 

allocate the sector control totals into two separate transactions tables -- a rows 

only or sales table and a columns only or purchases table. In each matrix there 

were some dollar values of sales and purchases that could not be assigned to speci­

fic sectors due to incompleteness of classification of the survey data, and neither 

of these two matrices were balanced. The row and column sums for each respective 

sector did not sum to the control total for that sector -- a condition necessary for 

the completion of an input-output model. In the sales matrix, the rows summed to 

the control totals but the columns did not, whereas in the purchases matrix the col­

umns summed to the control totals but the rows did not. The final step in completion 

of the model was to reconcile the two separate estimates of the transactions table. 

Major reliance was placed upon the data of the purchases matrix to estimate the 

final transactions matrix since the input data secured by the sample appeared, in the 

Cochran, W. G., Sampling Techniques, 2nd Edition, New York, John Wiley and Sons, 
Inc., 1963, Page 29. 

For specific reference to these data sources, see Appendix B of this report. 

"Survey of Consumer Expenditures, 1960-61," Bureau of Labor Statistics, u. S. 
Department of Labor, BLS Report No. 237-91, U. S. Government Printing Office, 
Washington, D. c., May 1965. 

.. 

.. 
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Table 16. Sample Dollar Value Purchases Transactions Totals and Estimated Coeffi­
cients for Sector t 
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Table 17. Sample Dollar Value Sales Transactions Totals and Estimated Coefficients 
for Sector t 
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judgement of the interviews, to be relatively more reliable than the sales data. In 

addition to having more detail per sector, a major portion of the purchases data 

was tabulated directly from purchases invoices during the interview of each individ­

ual establishment. Sales data were obtained in the same manner, but in many in­

stances sales of unfinished or intermediate goods were shown only as having been 

made to a trades sector and the sample establishment interviewed could not identify 

the ultimate user sector. Thus, the sales data quality appeared to be lower for 

input-output model estimation than the counterpart purchases data. 

A major difference between the estimated sales and purchases matrices was that 

the estimated sales matrix had a larger number of empty cells and, in addition, con­

tained some positive estimates for cells that were estimated at zero in the pur­

chases matrix. The purchases matrix was examined carefully sector-by-sector in 

light of the individual sample elements. The information from the sales matrix was 

brought to bear for the purpose of completing the allocation of those inputs that 

could not be allocated from the purchases data. In the purchases matrix, certain 

individual cells, for which published data were available, were further adjusted to 

conform with published dollar values. For example, estimates of wages and salaries 

paid to households by individual sector were compared to total payroll reported for 

the same sector in the 1967 Census of Manufacturing, Construction, Wholesale Trade, 

Retail Trade, Selected Services, Government, and Mining Sectors. The input-output 

model estimates were adjusted where necessary to reconcile differences between re­

ported payroll and estimated payments by sectors to the household sector. In gen­

eral, only minor adjustments of this type were required since in many cases the es­

timated and reported payrolls were quite close. 

Two other gross but important checks of inputs estimates versus reported dollar 

values of inputs were performed. In the first of these checks, the cost of mater­

ials, as reported in the 1967 Census of Manufacturers, for individual sectors, was 

compared with the cost of materials estimates derived from the input-output model 

for the same sectors. In order to perform this check it was necessary to sum the 

inputs for each sector according to the 1967 Census of Manufacturers definitions of 

cost of materials. This was a gross check, but it provided useful direction for 

further refinement of sample data when wide deviations were found between reported 

and estimated costs of materials. Adjustments were made to bring the estimates into 

line with the reported value of costs of materials. The same type of comparisons 

and adjustments were made simultaneously for individual sector value added by manu­

facture, as reported in the 1967 Census of Manufacturing, and as estimated in the 

input-output model. 

Upon completion of the estimation of the transactions of each cell and these­

lected internal sector comparison of estimates with reported dollar value, it was 

necessary to complete the allocations within each row and column so that row and 

column sums of each sector were simultaneously equated to the control total of the 
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sector. After all input estimates had been made for each individual sector, includ­

ing depreciation and taxes paid to local, state, and federal government, the residual 

income or the difference between the control total and the subtotal of expenses, 

taxes, and depreciation was assigned to a final payment sector labeled "Prop Pay" 

(Sector 177 in the transactions table). This sector includes undistributed dividends, 

payments that were made to out-of-state stockholders and proprietors, and payments 

made to out-of-state home offices and headquarters for management and other services. 

Some of this income transferred to out-of-state headquarters was most likely in­

cluded in the incomes of the parent company for federal income tax purposes. The 

survey data appeared to exclude a part of federal income tax obligations of branch 

plants located in Texas. The survey data were not sufficiently detailed to permit 

a precise estimate as to the ultimate disposition of "Prop Pay." 

After the individual cells of each row of the transactions table were estimated, 

using the columns estimates, the output rows were completed and equated to the con­

trol totals by adjusting the exports and household columns cells. The sample esti­

mates were used to make the estimates of transactions among the sectors but when 

these estimates, in the aggregate, differed from the sector control totals, the nec­

essary adjustments were made to the exports and household columns to equate the es­

timated sector totals to the independently calculated sector control totals. When 

adjustments were made to the individual cells of the household column, an offsetting 

change was made to imports by the household sector. Thus, the original household 

consumption estimates were not significantly changed but the region of origin of 

products was shifted slightly from that of the original estimates. 

When the household cells had been estimated, any remaining adjustments requir­

ed within each row were made in the exports column. In most instances, such changes 

were minor in relation to total exports and for the most part could be considered as 

rounding of arithmetic. 

The direct requirements table was obtained by straightforward calculation of 

the ratio of each cell in the transactions table to the column total in which the 

cell is located.
201 

This table shows the dollar value of outputs of a typical sec­

tori required by typical sector j in order for sector j to produce one dollar of 

output. The direct requirements coefficients are of significant interest for 

straightforward use by planners. They are also used for more revealing analyses 

including calculation of the interindustry relationships within the economy. 

The direct-plus-indirect requirements table was obtained through solution of 
21/ 

the set comprising the first 175 equations of the Texas Input-Output Model.-

This set is illustrated in equation number 3 of an earlier section of this report 

entitled "Framework of the Texas Input-Output Model" and in Table 3 of this report. 

See Table 2 for an illustration of the direct requirements table. 

Matrix algebra is used to solve the system of equations. For matrix inver­
sion discussion, see Miernyk, w. H., The Elements of Input-Output Analysis. 
New York, Random House, 1965. 

,. 
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The direct-plus-indirect requirements table considers households to be among the 

final demand and final payments sector and the results of this table indicate the 

requirements, sector-by-sector, to produce one dollar of product or service, valued 

f.o.b. the shipper, for final demand. This concept and the empirical estimates of 

the direct-plus-indirect requirements are discussed later. This is known as the 

open input-output model. 

When the input-output model is closed, that is, when households are considered 

to be among the processing as opposed to the final demand and final payments sec­

tors and the first 176 equations of the Texas Input-Output Model are solved, the 

direct, indirect and induced requirements table is obtained. Whereas the direct­

plus-indirect requirements table expresses direct-plus-indirect requirements to de­

liver one dollar of product or service to final demand, the direct, indirect and in­

duced requirements table considers the additional effects of the household sector's 

production and consumption as an integral part of the producing functions of the 

economy. The additional or induced effects of the income paid to households by the 

other producing sectors is brought into the interindustry matrix and considered to 

be among the unknowns. This treatment of the model provides information useful in 

understanding the induced effects upon the local economy insofar as the household 

sector income and spending actions are concerned. Such information is especially 

useful in cases where local economy sectors expand or contract employment of the 

household sector in response to changes in sales of products or services produced. 

The direct-plus-indirect and direct-indirect-and-induced requirements tables 

provide information whereby several types of multipliers pertaining to the economy 

can be calculated. Among those of interest to planners are final demand multipliers, 

output multipliers and Type I and Type II income multipliers. Each type was esti­

mated from the Texas Input-Output Model and will be presented and explained in the 

following sections of this report. 
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INTERPRETATION AND ANALYSES OF THE TEXAS 
INPUT-OUTPUT MODEL 

Summarized Input-Output Model 

The purpose of the following discussion is to present the Texas Input-Output 

Model, explain and illustrate how to read input-output tables, and illustrate the 

use of input-output techniques in the analyses of economic impacts of individual 

sectors upon the entire economy. A summary version of the Texas Input-Output Model 

is presented in Table 18. This version is expressed at the level of the major sec­

tors of the Texas economy -- Agriculture-Forestry-Fisheries, Mining, Construction, 

Manufacturing, Transportation, Communications, Utilities, Wholesale Trade, Retail 

Trade, Finance-Insurance-Real Estate, Education, Services, Households, Government, 

Imports and Exports, and Savings and Depreciation. The larger, more detailed, 183-

sector transactions table is found in Appendix A, Table 1. 

Transactions Table 

Each of the sectors of the summarized transactions matrix of Table 18 is an ag­

gregation of a subset of the individual sectors of the more detailed 183 sector mo­

del of Appendix A. For example, there are 17 individual agricultural, forestry and 

fisheries sectors, four mining sectors, five construction sectors, 87 manufacturing 

sectors, eight transportation sectors, three communications sectors, three utilities 

sectors, seven wholesale trade sectors, 11 retail trade sectors, three finance, in­

surance, and real estate sectors, 18 service sectors, three medical sectors, three 

education sectors, one ordnance sector, one outdoor recreation sector, one scrap 

sector, and seven final payments sectors in the more detailed 183 sector model (Ap­

pendix A, Table 1). Further, analyses of these sectors will be presented in a later 

section of the report. The summarized version is presented here for the purpose of 

illustrating how to read a transactions table. 

In Table 18 the processing sectors are listed in rows and columns one through 

13. The final payments sectors are rows 14 through 16 and the final demand sectors 

are columns 14 through 17. The Transactions Table is used to express the distribu­

tion of sales to the customers of each sector, and in an analogous manner to express 

the distribution of inputs from the input supplying sectors. The sum of each row is 

the dollar value of total output for the sector represented by that row (the subtotal 

for final demand sectors is shown in column 18 of the transactions table). The sum 

of each column is the dollar value of total inputs for the sector represented by 

that column. 

The transactions table is a "snapshot" of the dollar value of outputs, inputs 

and the trading among the sectors of the economy for the 1967 study year. The ex­

tent of interdependence within the Texas economy is measured by the number and rela­

tive size of transactions among the processing sectors. Quantitative measures of 
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Transactions Table; Summarized Texas Input-Output Model; 1967 
(Millions of Dollars) 

Proc<><>c:dno <:<>c-tnrs: 
~ 
~ 
~ 
~ '< .... 

~ ~ 
§7 
~ 

If .1 ! J' SALES !<,' ~ J' l ~ ~ ~ ~ ti I' fl # ,$' ~ ~ .:::-If I ... "" ~ § ~ ,! "" # {;j PURCHASES ~ $ $ !i; .., ~ ,., "' 
1 2 3 q 5 6 7 8 9 -

u , """"' T"'" ,oRFSTRY FISHERIES 589.110 0 30.330 13110.lt'JB 0 0 0 1.30& 15,lll 

'::: ? ... , .. ,w. 0.126 593.61t8 78.020 2l'l3.3ll 7.907 0 957.209 o.e a 0.121 

t l CONSTRUCTIOII 29.105 <;J.136 22.160 1'16.762 24.150 0.306 , 
'" 6.772 

4 IIANUFACTURIM;" 55 .... 899 135.930 1159.270 3128.626 221t.219 Zlt.792 65.623 6.7" lt09.125 

Cl) 5 TRANSPORTATTI!II 57.21!19 38.0'H 132.660 1100.563 74.lO't Z.931t 8.81t2 30.1183 26.917 

~- 6 CIJ'IIUNICATIONS 7.81'5 8.971 20.ltl'S 85.640 52.781 2.,s1 8.553 62.914 110.1196 

i:: 7 UTJI JT!r< 38.T42 26.8ll 11.268 .,., ,..,6.394 •Z.864 9.139 218.204 57.254 95.309 

Ul 8 WHOLESALE TRADE U0.169 29.590 1.ft.590 304.6<JO S0,1t99 1.001 15.337 20.978 62.6118 

Ul 9 RETAIL TRADE 229.239 15,708 lOlt.023 ♦3.519 15.21!10 0.405 16.331 39.925 110.691 Q) 
CJ 10 FINANCE. INSURANCE, REAL ESTATE 114.355 49. 712 220.801 211.49-f 156.996 11.949 31.534 162.188 265.135 
0 11 EDUCATION M 68.005 128.193 28.249 134. 751 311.036 n.121 113.697 37.482 57.923 

P-< 11 SERVICES 23.635 62.319 l42.ll9 429.305 80.316 29.326 46.513 120.433 247.185 

Ul 13 HOUSEHOLDS 118 .... 114 1697.010 2318.81!0 4956.328 10.7.('1'6 327.981 419-234 2211.310 2952.043 

+J 
,-;i:: 1q GOVERltlENT 86.054 494. 303 259.410 'Jl!l.'H-4 111.-Hl 175.160 2-n.111 305.284 3.\3.300 

Cl! Q) 15 IMPORTS 246.227 61'1.893 ll21.30l 
i::s 

6427.722 lll.367 106.516 n.214 261.Hl 764.767 

·ri>-, 16 SAVINGS AND DEPRECIATION 252.527 2137.176 IH.6'17 3~.793 371.988 178.748 604.670 114.961 964.804 

[,:.,~ - [7 TOTAL INPUTS 3b61,4-l'l 60"i6.O8 6237.249 26188.945 2549.265 902.102 2886.942 425•\.993 M04o653 
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interdependence are calculated and displayed in tables derived from the transactions 

table and these will be discussed later. 

The households supply the labor and management services and the income received 

for these services is shown along the household row and is an input of the respec­

tive sectors. The household column (column 13) shows the consumption purchases by 

the households, including imports from outside the state on row 15, column 13. 

All inputs and outputs of the transactions table are expressed as annual dollar 

values f.o.b. the shipping point in 1967. The sales or outputs of each processing 

industry to the respective local economy and export purchasers are tabulated along 

the rows of the transactions table. The customer or purchasing sector is listed at 

the head of each column. For example, the mining sector had total outputs of 

$6,046.478 million (row 2, column 19) of which $2,713.321 million were sales of 

mining's outputs to Texas manufacturers (row 2, column 4), $957.209 million (row 2, 

column 7) were sales to the Texas utilities sector and $1,656.323 million (row 2, 

column 15) were sales to markets outside the state. Of mining's sales to manufactur­

ing, 83 percent was sale of crude petroleum to Texas refineries (Appendix A, Table 

1). Total outputs of the communications sector were $902.302 million (row 6, column 

19) of which $20.475 million (row 6, column 3) were sales to construction sectors, 

$85 . 640 million were sales to manufacturing sectors (row 6, column 4), and $328.416 

million were sales to households (row 6, column 13). The outputs of the other sec­

tors are read in the same manner along each respective sector's row. 

The manner in which the columns of the transactions table are read is illus­

trated for the mining sector. The inputs of the mining sector or the costs of mining 

are shown in column 2. That is to say that the costs of mining have been classified 

and tabulated according to the sectors from which the production inputs were obtain­

ed. For example, the mining sector purchased nothing from agriculture sectors (lease 

and royalties were paid to the households and savings; rows 13 and 16 of column 2), 

but the mining sector had purchases from each of the other sectors of the Texas econ­

omy and also imported an estimated $619.893 million of inputs from out-of-state (row 

15, column 2). Mining used $593.648 million of its own outputs as inputs within the 

mining sector (row 2, column 2), purchased $135.930 million from manufacturing sec­

tors (row 4, column 2) and paid in the form of wages, salaries, leases and royalties 

$1,697.010 million to households (row 13, column 2). Payments to government (row 14) 

=e the total value of taxes, fees, and licenses ($494.303 million in the case of 

mining) except that portion of taxes ($128.193 million) which was allocated to educa­

tion (Sector 11). As in the case of all sectors, mining's outputs and inputs were 

equated by assigning the residual income, after expenses, taxes, wages, salaries, 

leases and royalties, to the savings sector (row 16). 

Education was included as a processing sector from which other sectors purchase 

services on the basis of the assumption that taxpaying establishments as well as in­

dividual taxpayers share in the underwriting of programs carried out by government 
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in proportion to the way government spends tax revenues collected. If the government 

spends 40 percent of the tax revenues for education, then it is assumed that 40 per­

cent of the taxes paid by each taxpayer are spent for education. Thus, the educa­

tion sector was entered as a processing sector which sells services to other sectors 

of the economy. Education's spending, that is, the purchases of such items as ma­

terials, services, utilities, and expenditures for teachers' salaries by the educa­

tion sector are shown in column 12 of the model. 

Direct Requirements Table 

The direct requirements table is calculated from the transactions table by di­

viding each cell of each column by the column total (Table 19). The results are 

tabulated for easy reference in the same manner as that of the transactions table, 

but only the columns of this table are meaningful. Each column shows one dollar's 

worth of inputs, while each cell in the column shows the sector of origin of inputs 

(sector name is read on the row to the left) per dollar's worth of total input. For 

example, the Agriculture-Forestry-Fisheries sector buys $0.1515 of inputs from manu­

facturing per dollar of total inputs (column 1, row 4) and pays $0.3234 of every dol­

lar of expense to farm households and farm labor for wages, operator income, and the 

use of natural resources such as land, water, and timber (row 13, column 1). 

The proportion of total expenses of each sector that are paid to households for 

labor and management are shown along the household row (row 13). Likewise, that pro­

portion paid for taxes is shown along the education and government rows (rows 11 and 

14). The cost of the capital used during the production period was calculated and 

is included as depreciation in the savings and depreciation row (row 16). _A part of 

current income was allocated -- depreciation on plant and equipment -- to the re­

covery of capital used during the production period. 

Each column of the direct requirements table shows the estimated initial effect 

upon the processing sectors of the economy per dollar change in production by the sec­

tor represented in the column. That is to say, that when a sector increases outputs, 

the required total inputs are obtained from input suppliers according to the percent­

ages shown in the column of the direct requirements table which represents the sec­

tor. In addition, the coefficients of the direct requirements table are used to ex­

press the economy's transactions in a system of equations (Table 2 and Equations 2 

and 3). The system of equations can be solved by computers for the purpose of cal­

culating quantitative measures of the interdependence among sectors and calculating 

different types of multipliers useful in economic impact analyses. The multipliers 

are valuable tools to assist in understanding the economy-wide impacts upon produc­

tion, employment, and natural resource use from events such as gaining or losing 

defense contracts, declining petroleum reserves, declining water supplies, increased 

or decreased home building by the construction sectors plus other issues pertaining 

both to individual industries and to the entire economy of the state. The following 
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Table 19. Direct Requirements Table; Summarized Texas Input-Output Model; 
1967 

◊ 
~ 4P 

~ '<. ~· ~ 
~ 
~ ~ 

~ ~- ~ 
~ 
~ 

l ,§:' ~ ~ ~'t-
-:5- ~ 5-.,; ~ 
~ ~~ ~ ~~ ~ 

PURCHASES ,;;: 
{? ~ 

#; 
($3 ~ ,#' 

1 2 3 4 5 

1 AGRICULTURE, FO~ESTRY, FISHERIES 0.16091074 0 o.oo4s6212 0-..05153238 0 

2 MINING 0.00003441 0.09818079 0.01250872 0.10128510 0.00310168 

3 CONSTRUCTION 0 .00794899 0.00151096 0.00355285 0.00734490 0.00947332 

4 MANUFACTURING 0.15155084 0 .o 2 248086 0.21792781 0.13918525 0. 08795437 

5 TRANSPORTATION 0.01564644 0.00629408 0.02126899 0.02988408 0.02914919 

6 COMMUN I CAT IONS 0.00213439 0.00148367 0.00328210 0.00 319684 0.02070440 

7 UTILITIES 0.01058099 o.00443762 0.00180657 0.01852981 0.01681426 

8 WHOLESALE TRADE 0. 049 20673 o. 00489376 0.00233911 0.01131312 0.01'~80924 

9 RETAIL TRADE 0 .06260844 0.00259788 0.01667771 0.00162451 0.00599388 

10 FINANCE, INSURANCE, REAL ESTATE 0 .03123198 0.00822165 0. 03540038 0.00789501 0.06158481 

11 EDUCATION 0.01857314 0.02120127 0.00452908 0.00503010 o. 01492038 

12 SERVICES 0 .00645506 0.01030666 0.02 2 78713 0.0160 2545 0.03! 50555 

13 HOUSEHOLDS 0.32339844 0.28066091 o. 37177929 O. l8501'Q3 I 0.418c:;a1a~ 

14 GOVERNMENT 0 .02350258 0.08175057 0.04159045 o.o 3503438 0 .06 726527 

15 IMPORTS 0.06724811 o. 10252134 0.21184131 0.2399 3935 0.06722212 

16 SAVINGS AND DEPRECIATION 0 .06896873 o. 3 5345 800 0.02784513 0.14710520 0.14591971 

17 TOTAL OUTPUTS 1 .00000000 1.00000000 I .00000000 1.00000000 1.00000000 

.. 

I 



- 93 -

Table 19 Continued 

I ~ 
~~ 
◊ 
~ <l:' 

<._,• 

~ ~ 

/, @ 
sr ~ ~ ~ ~ ~ ...._,$' .;:;, ~ & $ ~ ~ c,' ~ ◊ ~ c'5f ~ ~ $ 0~ ~ ~~ ~ 

~ ~ ~ ~ ~ <l:' «.~ {} ~ ~ ~ ~ -6 7 8 9 .10 11 12 13 

0 0 o. 00030740 0,00245306 0 0 0,00014010 0,00658983 1 

0 0,33156503 o.0002oe10 0,00011351 o.ooon202 0 0.00001367 0.00108509 2 

0.00033913 0.00528933 0.00245923 0.00105736 0.0l2447q0 0. 004 75681 0,00504269 0.004831t63 3 

0.02747639 0,02273097 0,02743224 o.06387934 0.01315407 0,09732532 0.05817992 0,10827128 4 

0,00325168 0.00306276 0,00725806 0.00421209 0,00148674 o.00647426 0.00990373 0,0241277" 5 
0.00315'H0 0.00296265 0,01478592 0.01263082 0.01189008 0,00550778 0,01275661 0,01068263 6 

0,01012854 0.07558309 0,01345572 o.Ol480121 0.01623666 0.02099004 0.01350632 0.02406343 7 

0,001! 1603 0.00531254 0,00493021 0.00978788 0.00430870 0.00734919 0.01557876 0,06407969 8 

0.00044885 0.00565685 o. 00938309 0.01728290 0,00503982 0.00034565 0.00848831 o. 18473357 9 
o.o 1324279 0.01092298 0,03825811 0 .04149093 0.07474432 0.03239394 0.02724738 o. 05942507 10 
o. 0 3449 843 0,03938320 o. 00880895 0,00904389 0 ,02426471 0 0.00827664 0.03187100 11 

0,03250131 0.01611151 0.02830392 0.03859460 0.05497726 0.01168937 0.05477196 0.10299418 12 

0.36349360 o. 14521733 C,51971178 0.46092161 o. 46038094 o. 72083985 o.s2s30110 O.O6352122 13 -
0.19412569 0.10139137 0.07174724 0.05360165 0.05182162 o.ooa1eg66 0.04467888 Q.14261246 14 

0.11811566 0,02536040 0.06141890 0.11940803 0.02369669 0 .06940735 O.1O44~838 0. l 689q928 15 

o. 19810219 o. 20945000 0.19153051 0,15064110 0.24541847 0.01473078 0,11141553 0.00210890 16 

1.00000000 1.00000000 I. 00000000 1. 00000000 1.00000000 1. 00000000 1.00000000 1.00000000 17 
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Table 20. Direct plus Indirect Requirements Table1 Summarized Texas Input­
Output Model; 1967 

0 
~ @ 

'<..~ 
"'-' ~ 

~ 
'<..~ 

~ ~ ~ 
~ 

l 
~· ~ ~ ~~ ~ ~ & ~ 

~ ~ ~ ~~ ~ 
~ ~ ~ ,I' PUR£HASES ~ ~ <SS ~ ~ 

1 2 3 4 5 

1 AGRICULTURE, FORESTRY, FISHERIES 1. 2064695?: 0. 00221037 0.02247708 0,07323318 o. 00749572 

2 MINING o.o, s2so&g 1.11570496 o.tJ41\26Ql4 0.144 2 15'31 0.02632163 

3 CONSTRUCT! ON 0.012"7037 0.00247309 t .00707140 0.01061039 0,012296S4 

4 MANUFACTURING 0 .2 33942QJ 0.0359335~ 0. 269'3f. 70 3 1.19086061 0.12022699 

5 TRANSPORTATION o .o ;:, as~2°2 o. 0 Cij860g3 0 .0 3174445 0.03968564 l,03536520 

6 COMMUNICATIONS o . 001 1so41 0.002619SQ 0. 00643512 0.00617770 0.02409559 

7 UTILITIES 0.02344178 0.00745721 0.01052501 0.0276M26 0.02466564 

8 WHOLESALE TRADE o . o...,4~25 14 0.00673776 o.oo:P'il 778 0.01959477 o. 02392698 

9 RETAIL TRADE 0. 078°8077 o.003i;s14~ o. 01q913oso 0.00812418 0.00842375 

10 FINANCE, INSURANCE, REAL ESTATE O.O'i37'?:321 0.01285058 o.o46q8J37 0.01980547 0.07493706 

11 EDUCATION 0 . 028 76779 0.0?492°03 0.01015408 o.013zq99e o.02107R80 

12 SERVICES 0.021\4736 0.01476315 0 0 0l49lQ71 0.02676001 0.04411150 

TOTAL l. H72629l l. ~3'30l 7b9 l,51M9257 1. 58003501 l.42294520 
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Table 20 Continued 
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~ ~ 0"t' ~"t' ~ 
" 

-:, ~ ~ <<.'' ~ ~ 
I 
' 

6 7 8 9 10 11 12 --
0.00254169 0.00326~96 o.ooz95 .. 73 0.00829A~8 0.0020117't 0.00151614 0.005212% 1 --
0.00972750 0.40572106 O.OIH5651 0.01 749687 0.01188117 0.02367069 0.01625563 2 - --
0.00140350 0.00756913 0.00383730 0.00297119 0.01448509 0.00664760 0.00684901 3 - --
0.04116951 0.05192334 0.04113791 O.OR6ll991 o. 0)0844 87 o.12155464 0.00013594 4 

--
o. 00549038 0.00866562 0.00967103. o.oo ezslo3 0.00410377 0.01130062 0.01411325 5 --
l.00443719 0.00535653 0.01655527 O.Ol495Q41 0.01446507 o.0012os46 o.01s1q162 _6 
0.01376582 1 .08726832 0.01110128 0.02071266 0.02186623 0.02686890 0.01908623 7 

-
0.00290414 o. 00973991 1.00689013 0 .01 287499 0.00677662 0.01016515 o.01a68531 8 -
o. 00130800 0.00826360 0.01067773 1.01 933205 0.00682891 0.00189435 0.01038559 9 

--
o.01eo4l 95 0.02136207 0.04537749 o. 050416 75 1. 08605609 0.03913339 0.03566196 10 --
0.03652773 o. 052 994 78 o.012z9579 0.01317968 0.02895223 t .003Q6925 0.01229681 11 

--
o.o':\745160 0.02704156 0.0355060.ft 0.0480?541 0.06603034 0.01868659 l.064 22033 12 

--

1.17477499 1.68917088 l.Zl4061ZO l. "02J:14 15J.' 1.2q43oz14 1.21J:I01218 1. 29869065-
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replace declining supplies of natural resources, to guide policymakers in these­

lection of programs to offset or alleviate unfavorable trends or to enhance desir­

able trends. New industries might be recruited for the purpose of employing labor 

and other resources that will be released by declining resources or markets which 

adversely affect established industries. Some illustrations of economic impact 

analyses are presented immediately following the discussion of the direct, indirect, 

and induced table below. 

Direct, Indirect, and Induced Requirements Table 

In the discussion thus far there has been no attention given to the level of 

income of the labor, management and capital ownership resource except to mention 

that payments to households are tabulated along the household row of the transac­

tions table (row 13) and shown as a percent of total inputs on row 13 of the direct 

requirements table. In the discussion immediately above, it was assumed that the 

level of income did not depend upon the components of production; i.e. that final 

demand is determined outside the interindustry transactions and is taken as given. 

In reality, income depends upon production; a part of final demand is determined 

within the interindustry framework and thus the level of income is determined with-
. . 22/ in the input-output model.-

In order to appropriately arrange the model to permit consideration of the de­

pendence of parts of final demand upon the level of income, the model is closed to 

households; i.e. the household row and column are brought into the system of equa­

tions and are treated as a processing sector. The solution of this new set of 

equations provides the direct, indirect, and induced requirements coefficients (Ta­

ble 21). The coefficients of Table 19, column 13 show the marginal propensity of 

households to consume the products of the respective rows in which they are found; 

i.e. the estimated marginal propensity to consume Texas manufactured goods (row 4, 

column 13) is $0.108 per dollar of income, the estimated marginal propensity to con­

sume utilities (row 7, column 13) is 0.002 per dollar of income. Marginal propen­

sities to consume the products of individual sectors of the 183-sector model are 

shown in column 176 of Appendix A, Table 2. 

Inclusion of the household sector among the producing sectors of the model 

permits an evaluation of the extended effects upon the whole economy, through the 

household sector, resulting from changes in individual sector payment of wages and 

salaries to households. Changes in output by one or more producing sectors of the 

local economy may result in cha~ges (increased or decreased) in payments of wages, 

salaries, profits, or rents to the household sectors. These changes in household 

income would be expected to result in changes in household consumption of products 

Chenery, H.B. and Clark, P. G., Interindustry Economics, New York, John Wiley 
and Sons, Inc. 1967, Page 63. 
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Table 21. Direct, Indirect, and Induced Requirements Table; Summarized Texas 
Input-Output Model; 1967 

~ 
~ @ 

~ «. ~· ~ 
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«.~ 
~ # ~ 

~ 

l 
~- ~ ~ ~">;-
~ ;§, ~ ~ .;s, # ~ ~ ~ 

~ ~ ~ ,#' ~ ~ PURCHASES ~ +!- rs, 
~ 

1 2 3 4 5 

1 AGRICULTURE, FORESTRY, FISHERIES l.22537641 0.01381689 0.03913482 0.08463068 0.02569174 

2 MINING 0.07016532 l.13710134 o. 07903034 0.16526314 o. 05q92353 

3 CONSTRUCT! ON o. 02214800 o.ooeo9133 1.01510726 0.01614288 0.02112891 

4 MANUFACTURING o. 40302 254 o.13q449q7 0.418133304 1.29278'563 0.28294954 

5 TRANSPORTATION 0.06271180 o.02 1H6966 o.o61A0456 0.06025327 l.06820127 

6 COMMUNICATIONS O. O? 582g66 0.01,06657 o.022sn2s 0.01743794 0.04201241 

7 UTILITIES 0.06266197 0.0314Q213 0 .0450R049 0.05131108 0.06241122 

8 WHOLESALE TRADE 0. l 3785g36 0.05149459 o.012e63BB 0.06362144 0.09421524 

9 RETA! L TRADE 0.27153692 o.121ssq6g 0.18963027 0.12420137 o.icn14012 

10 FINANCE, INSURANCE, REAL ESTATE 0.14070Q90 0.06615776 0.12361917 0.07224301 0.15865321 

11 EDUCATION 0.07091660 0.05075866 0.047288~S 0.03870723 0.06164289 

12 SERVICES 0.15385003 0.094'36036 0.15007406 0.10555053 0.16989998 

13 HOUSEHOLDS 1. ooosqs66 0.61318502 O. A815652q 0.60318159 o.96297500 

TOTAL 3 .6473841 7 2.37180898 3 .14692432 z. 6g53zq16 3.20350512 

,,. 
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Table 21 Continued 
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~ ~ j> ~ ~ ~ " ~ ◊ ~ 

# ~ $ ~ '<) ~" ~ ~ ~ ~'I- ~ § 
~ ~ ,$;-'I- ~ ~ (J ~ «-" ~ ~ ~ 

6 7 8 9 10 11 12 13 

0.01647700 0.01418150 0.02213544 0 .02 648238 0.02071452 0.03308053 o.02548514 0.03183706 1 

0.03545022 0.42699929 o.04687679 0.05107547 0.04641886 0.01081945 0.05369148 0.05879227 2 

0.00816496 0.01316231 o.Ol3l't78~ 0.01179763 0.02356364 0.01905686 o.ot66B937 0.01545409 , 3 

o. I 6573591 0.15496658 0.21266621 0.24872962 O.l 980S917 o. 350 17059 o.262024ss 0.28471096 4 

0.03062685 0.02945890 o.04428404 0.04106694 0.03785431 0.05743343 0.05069589 0.05745233 5 

l.01819875 0.01674030 0.03550498 0 .0 3292383 0.03294260 0.03246196 0.03521565 0.03145364 6 
O. 0426605S 1.11111052 0.05148948 0.05843201 0.06066301 0 .07989930 0.06113856 o. 06604236 7 

0.05671079 o.os.c.24959 l.08098207 0.08311451 o. 07902238 0.10891616 0.09699340 0.12298134 8 

o. 14317030 O.l256H26 0.20602259 l.20451S92 0.10730627 o.26225334 0.21684641 0.32424272 9 
o. 08212784 0.07H74SO 0.13362397 0.13407484 1.17210370 0.15674S82 0.12893004 0.14647572 10 
0.06758011 0.07868178 0.05505502 0.05391564 0.07064601 1.06095950 0.05748923 0.07097382 11 

0.13374446 0.1066%47 0.16810162 0.17372667 O.l95321SR 0.19541226 1. 20436117 o. 22008848 12 

o. 73717096 0.60979907 1.01508686 Q.96230728 0. 9P979'344 1. 35292523 1.01ze4q66 l.68488963 13 -2 .5378187 5 2. 816101'9-8 3.09097697 3.08216682 3.1z444qeq 3. 1 eo1qe43 3.Z824loqq 3.11539442 
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and services produced by other sectors of the local economy and thereby would be 

expected to have an effect upon the quantities of output that can be sold by these 

sectors. This additional household effect is known as the induced effect and the 

coefficients which measure the direct, indirect and induced effects of delivering 

one dollar of produce or service to final demand are tabulated in Table 21 for the 

summarized version of the input-output model and in Appendix A, Table 4 for the 

more detailed version. Each entry of these tables shows purchases from the sector 

named at the top of the column for each dollar of output sold to final demand. The 

sum of each column shows the total purchases from all sectors of the local economy, 

by the sector represented in the column, per dollar of sales to final demand when 

sales are expressed f.o.b. the shipper. The direct, direct plus indirect, and di­

rect, indirect, and induced effects of changes in final demand are illustrated and 

explained in Tables 22, 23, 24, and 25 which follow. 

For purposes of illustration, it has been hypothesized that the demand for 

commercial construction has increased by $100,000 (Table 22). The column labeled 

"direct output requirements" is obtained by multiplying each cell of column 3 of 

the direct requirements table presented earlier by $100,000. The result shows the 

sectors and amounts paid to each, for the purpose of obtaining the materials and 

services required to produce the $100,000 of new construction. For example, $486 

of materials would be purchased directly from the agriculture, forestry and fish­

eries sector, $1,251 would be purchased from mining (sand and gravel probably), 

$21,793 from manufacturing, $2,127 from transportation, $37,178 from households 

for labor and management, and so on for a total of $100,000 in spending for con­

struction. These are known as the direct effects of $100,000 in new construction 

and represent the additional market for outputs by sectors which sell directly to 

the construction industry. 

When construction buys from other sectors, these sectors in turn make pur­

chases from the entire range of their respective suppliers, each of whom also make 

purchases from their respective suppliers. One of the important questions is, 

what is the dollar value of these added or indirect purchases resulting from the 

initial purchase by the construction sector? For example, $21,793 in purchases are 

made directly from the manufacturing sectors in the illustration above. This is 

the direct effect. The direct plus indirect effect (column 2, Table 22), under 

the assumption that new household income is not considered for the moment, is 

$26,986 or the indirect effect is $5,193 ($26,986 minus $21,793 = $5,193). This 

means that in order to produce the additional outputs to support $100,000 in new 

construction, the manufacturing sector must produce $26,986 of which $21,793 is 

sold directly to the construction industry and $5,193 will be sold as inputs to 

other sectors whose outputs will have been expanded through their sales to con­

struction. 

Each of the entires of the direct and indirect requirements column is inter­

preted in the same manner as was done for the $26,986 manufacturing row entry above. 

.. 
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Table 22. Output Required in the Texas Economy for the Texas Construction Industry 
to Increase Commercial Construction $100,000 -- 1967 

Industry 

Agriculture, Forestry, 
Fisheries 

Mining 

construction 

Manufacturing 

Transportation 

Communications 

Utilities 

Wholesale Trade 

Retail Trade 

F.I.R.E.~ 

Education 

Services 

Households 

Government 

Imports 

Savings & Depreciation 

TOTAL 

Direct 

($) 

486 

1,251 

355 

21,793 

2,127 

328 

181 

234 

1,668 

3,540 

453 

2,279 

37,178 

4,159 

21,184 

2,784 

100,000 

Finance, Insurance and Real Estate. 

Output Requirements 

Direct & Indirect Direct, Indirect 
& Induced 

($) ($) 

2,247 3,913 

4,826 7,903 

100,702 101,510 

26,986 41,883 

3,174 6,180 

643 2,289 

1,052 4,508 

852 7,286 

1,998 18,963 

4,698 12,362 

1,015 4,728 

3,492 15,007 

88,156 

151,689 314,692 
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Table 23. output Decreases in the Texas Economy Resulting from a $100,000 Decrease 
in Sales to Government by the Texas Manufacturing Industry -- 1967 

Output Decrease 

Industry 
Direct Direct & Indirect Direct, Indirect 

& Induced 

($) ($) ($) 

Agriculture, Forestry, 
Fisheries 5,153 7,323 8,463 

Mining - 10,129 - 14,422 - 16,526 

Construction 734 1,061 1,614 

Manufacturing - 13,919 -119,086 -129 I 278 

Transportation 2,988 3,968 6,025 

Communications 320 617 1,743 

Utilities 1,853 2,766 5,131 

Wholesale Trade 1,137 1,959 6,362 

Retail Trade 162 812 - 12,420 

F.I.R.E.Y 789 1,981 7,224 

Education 503 1,330 3,871 

Services 1,603 2,676 - 10,555 

Households - 18,501 - 60,318 

Government 3,504 

Imports - 23,994 

Savings & Depreciation - 14,711 

TOTAL -100,000 -158,003 -269,533 

Finance, Insurance, and Real Estate. 

.. 

~ 
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Table 24. output Required in the Texas Economy to Increase the Texas Mining In­
dustry's Exports by $100,000 -- 1967 

Industry 

Agriculture, Forestry, 
Fisheries 

Mining 

Construction 

Manufacturing 

Transportation 

Communications 

Utilities 

Wholesale Trade 

Retail Trade 

F.I.R.E.~ 

Education 

Services 

Households 

Government 

Imports 

Savings & Depreciation 

TOTAL 

Direct 

($) 

-0-

9,818 

151 

2,248 

629 

148 

444 

489 

260 

822 

2,120 

1,031 

28,066 

8,175 

10,252 

35,347 

100,000 

Finance, Insurance and Real Estate. 

output Requirements 

Direct & Indirect Direct, Indirect 
& Induced 

($) ( $) 

223 1,382 

111,570 113,710 

247 810 

3,583 13,944 

886 2,976 

262 1,407 

746 3,149 

674 5,149 

356 12,156 

1,285 6,616 

2,493 5,075 

1,476 9,486 

61,318 

123,802 237,180 
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Table 25. Output Increases in the Texas Economy Resulting from a $100,000 Increase 
in Expenditures for Higher Education by the Federal Government -- 1967 

Output Requirements 

Industry 
Direct Direct & Indirect Direct, Indirect 

& Induced 

($) ($) ( $) 

Agriculture, Forestry, 
Fisheries -0- 751 3,308 

Mining -o- 2,367 7,087 

Construction 476 665 1,905 

Manufacturing 9,733 12,155 35,017 

Transportation 647 1,130 5,743 

Communications 551 720 3,246 

Utilities 2,099 2,686 7,989 

Wholesale Trade 735 1,016 10,892 

Retail Trade 35 189 26,225 

F.I.R.E.~ 3,239 3,913 15,675 

Education -0- 100,396 106,095 

Services 1,169 1,868 19,541 

Households 72,084 135,292 

Government 819 

Imports 6,940 

Savings & Depreciation 1,473 

TOTAL 100,000 127 ,861 378,019 

Finance, Insurance and Real Estate. 

.. 

.. 
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Both the direct sales to the construction sector and the sales to other sectors who 

sell to construction (indirect sales to construction) are contained in each entry 

of this column. For example, in the case of the finance sector, the direct sales 

of finance services (interest on borrowed funds for the construction period) to the 

construction sector is shown as $3,540 in the direct requirements column. In addi­

tion, due to new construction purchases from manufacturing and other sectors, the 

finance sector has new demands for services from these sectors and expands its total 

sales as a result of the $100,000 in new construction to $4,698. 

Each entry of the direct and indirect requirements column shows the effect of 

new construction upon the economy through that particular industry. When the di­

rect and indirect requirements column is summed, the economy-wide effect is esti­

mated. The estimate is $151,689 of direct plus indirect sales resulting from the 

initial $100,000 in new construction expenditures, when the household sector's new 

spending is ignored. The $151,689 includes the new construction valued at $100,000. 

The direct, indirect and induced effects are shown in the final column of the 

table above, and are calculated by multiplying each entry of column 3 in Table 21 

(Direct, Indirect and Induced Requirements Table) by $100,000. The empirical esti­

mates are based on the assumption that the household sector spends new income with­

in the economy, and distributes its spending among the sectors in the same propor­

tions as were estimated for the present Texas Input-Output Model. That is to say, 

that when the further purchasing effects (induced effects) of the household sector 

are considered, the gross outputs (sales) of the economy resulting from $100,000 in 

new construction is $314,692 (column 3 above). Within the table, on the manufac­

turing row, it is shown that manufacturing sectors sell $21,793 directly to the con­

struction sector. In addition, manufacturers sell $5,193 to other sectors that sell 

inputs to the construction sector (direct plus indirect effects). In addition to 

these sales, manufacturers sell $14,897 to sectors which sell products to the house­

holds. The total sales effect upon the manufacturing sector is $41,883. That is 

to say, that the gross incomes of the manufacturing sectors can be expected to in­

crease by $41,883 as a result of the $100,000 of new construction. All other en­

tries of the direct, indirect and induced requirements column are interpreted in 

the same way. 

A brief input-output analysis of construction expenditures was presented on 

the preceeding page. The inte1: of that discussion was to provide illustrations 

of the manner in which input-output models can be used. Calculations ha,~ been 

made from the same input-output model to express the estimated direct, direct and 

indirect, and direct, indirect and induced effects of (1) a decrease in sales by 

Texas manufacturers to government (shown in Table 23), (2) an increase in exports 

by the Texas mining industry, and (3) an increase in federal government spending 

for higher education in Texas. The latter two analyses are tabulated in Tables 24 

and 25. 
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Multiplier Analysis 

The previous discussion has dealt briefly with the various tables in which 

input-output data and analyses of direct, indirect and induced production require­

ments are presented. Input-output models can be further manipulated to obtain mul­

tipliers useful to the understanding of the details of how initial economic activity 

permeates the entire economy. Of particular interest to public policymakers are 

ways whereby the economy-wide effects of public works programs, defense spending, 

and public welfare and social program spending can be estimated in sector-by-sec­

tor detail. The direct, indirect, and induced requirements table discussed earlier 

provides this type of information directly and will not be discussed here. Instead, 

the following discussion shall emphasize the use of input-output models as tools for 

gaining estimates of the income and output multipliers of production sectors of the 

economy. Two multipliers of special interest are (1) Type I, and (2) Type II in­

come multipliers. The Type I multiplier shows the direct and indirect changes in 

household income resulting from an increase of one dollar in output of industries 

in the processing sectors, assuming that the household sector is not a processing 

sector. The Type II multiplier takes into account the direct, indirect and induced 

changes in income resulting from increased output of the producing sectors. The 

Type II multiplier is derived from the solution to the model when households are 

included among the processing sectors. Data from both the direct plus indirect re­

quirements table and the direct, indirect and induced requirements table {Tables 20 

and 21 of the text for the summarized model, and Appendix A, Tables 3 and 4 for the 

183-sector model) are required to compute the direct and indirect income changes 

(Table 26) .m 
The direct household income change per dollar of output is tabulated in column 

1 of Table 26 and is the proportion of each sector's total inputs that are paid to 

households for labor and management services. The more labor intensive a sector is, 

the higher will be the direct income changes per dollar of production. In the sum­

marized version of the Texas Input-Output Model, education is the most labor inten­

sive sector with a coefficient of 0.72 {Table 26, row 11). This means that 72 per­

cent of expenditures for education are paid to the household sector in the form of 

salaries and wages for teachers, school administration, and others employed by the 

education sector. 

Wholesale trade and services are the second most labor intensive sectors with 

52 percent of total inputs paid to households. Manufacturing and utilities are the 

least labor intensive with 19 and 14 percent respectively. 

The direct income change from new production is only the first round effect. 

In order for a sector to produce, it must purchase inputs from other sectors. These 

Miernyk, w. H., The Elements of Input-Output Analysis, New York, Random House, 
1965, Pages 42-50. 



Table 26. Estimated Multipliers of the Summarized Input-output Models of the Texas Economy -- 1967~ 

Direct, Output 

Sector Name Direct Direct & Indirect Type I Indirect Induced Indirect Type Multipliers 
Income Indirect Income Multi- & Induced Income Induced II 
Change Income Change plier Income Change Income Multi- Open I Closed 

Chanae Chanae Change plier Model Model 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

1. Agriculture, Forestry, 
Fisheries 0.32 0.57 0.25 1.78 1.00 0.43 0.68 3 .12 1.49 2.98 

2. Mining 0.28 0.34 0.06 1.21 1.61 0.27 0.33 2.18 1.11 2.09 

3. Construction 0.37 0.56 0.19 1.51 0.88 0.32 0.51 2.37 1.51 3 .10 

4. Manufacturing 0.19 0.30 0.11 1.58 0.63 0.33 0.44 3.31 1.33 2.08 

5. Transportation 0.42 0.60 0.18 1.43 0.96 0.36 0.54 2.28 1.37 3.00 

6. Communications 0.36 0.42 0.06 1.17 o. 74 0.32 0.38 2.05 1.17 2.49 

7. Utilities 0.14 0.24 0.10 1.71 0.61 0.37 0.47 4.35 1.55 2.53 

8. Wholesale Trade 0.52 0.63 0.11 1.21 1.01 0.38 0.49 1.94 1.21 2.86 

9. Retail Trade 0.46 0.60 0.14 1.30 0.96 0.36 0.50 2.09 1.28 2.56 

10. F.I.R.E.~ 0.46 0.59 0.13 1.28 0.99 0.40 0.53 2.15 1.19 2.67 

11. Education 0.82 0.92 0.20 1.28 1.35 0.43 0.63 1.88 1.27 3.56 

12. Services 0.52 0.68 0.16 1.31 1.07 0.39 0.55 2.06 1.22 2.73 

~ 

~ 
1. 

Industries of this model represent the aggregates of individual sectors of the 183-sector detailed input-output model of 
the Texas economy. 
Finance, Insurance, and Real Estate. 
Column 1 is the household row of Table 19. 

2. Column 2 is the sum of each column of Table 
household coefficients of the corresponding 
Table 19. 

3. Column 2 minus Column 1. 
4. Column 2 divided by Column 1. 
5. The household row of Table 21. 

20 times the 
column of 

6. Column 5 minus Column 2. 
7. Column 3 plus Column 6. 
8. Column 5 divided by Column 1. 
9. The sum of each column of Table 20 divided by the 

column's element. 
10. The sum of each column of Table 21 divided by the 

column's diagonal element. 

I-' 
0 

'° 
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outputs of other sectors require labor as well as other inputs. 'l'hus, among other 

indirect effects of production by an individual sector there are indirect household 

income effects. These direct and indirect income changes are calculated from the 

direct plus indirect requirements table and the direct requirements table and are 

shown in column 2 of Table 26 for the sulTll\arized input-output model. For example, 

production of one dollar of agricultural, forestry and fisheries output for final 

demand results in $0.32 of direct income payments to households (Table 26, row 1, 

column 1) and $0.25 of indirect household income (Table 26, row 1, column 3). 'l'he 

indirect income resulted from payments to household sectors by those sectors that 

sell inputs to agriculture, forestry and fisheries and those sectors that sell in­

puts to sectors that sell inputs to agriculture, forestry and fisheries several 

times removed. 

The ratio of the direct and indirect income change to the direct income change 

is the Type I multiplier (Table 26, column 4). '!'his multiplier shows the direct 

and indirect household income changes per dollar of direct payments to households, 

when the added potential consumption of households that would be possible from this 

new income is ignored. For example, the Type I multiplier for the agriculture, 

forestry and fisheries sector was estimated at $1.78 (Table 26). '!'his means that 

for each dollar of direct payments by this sector to households, employed ~y the 

sector for the purpose of production, an additional $0.78 will be paid indirectly 

to households. For example the production and sale of $10,000 to exports by ag­

riculture, forestry and fisheries would result in direct income to households of 

$3,200 (0.32 x $10,000) but would have a total income effect of $5,696 (3,200 x 

1.78). The indirect income effect was $2,496 -- the difference between $5,696 and 

$3,200. 'l'he reader will note that the direct income effect was calculated from 

row 1 column 1 of Table 26 which shows that agriculture, forestry, and fisheries 

pay $0.32 per dollar of output to households. Thus, the $10,000 in new sales 

would require $3,200 of labor and management from households. In order to obtain 

the total income effect estimate, the Type I multiplier is applied to the direct 

income. The same type of calculation can be readily made for each of the other sec­

tors of the model in order to gain information about the income effects of changes 

in level of production. If markets were lost and production were decreased the in­

come effects would be calculated in the same way except the amounts would be nega­

tive or losses instead of gains. 

The Type II income multiplier includes the income induced by the household 

spending of direct and indirect income obtained (or lost) through employment (or 

unemployment) by the processing sectors. If households receive directly and in­

directly $5,696 due to $10,000 in production of agriculture, forestry, and fisher­

ies products, this new household income will likely be spent within the economy 

according to proportions shown in column 13 of Table 20. If this is the case, then 

sectors which sell to households will increase production to meet these new demands. 
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The new production will require additional (or what is known as induced employment) 

and the induced income effects can be estimated by applying the Type II multipliers 

to the direct income effect. In the case of the agriculture, forestry, and fisher­

ies illustration above, the Type II multiplier is 3.12 (Table 26, row 1, column 8). 

The direct income effect of $10,000 in production would be $3,200, the direct plus 

indirect effect would be $5,696 and the direct, indirect, and 1nduced income effect 

would be $9,984 ($3,200 x 3.12). The data of Table 26 can be used to calculate the 

income effects of changes in the outputs of other sectors. Such calculations will 

not be made for the summarized model since a more detailed sector-by-sector analysis 

of the 183-sector model will be presented later. 

In Table 26 output multipliers for both the open and the closed input-output 

models are presented (columns 9 and 10). The closed input-output model considers 

households to be one of the processing sectors whereas the open model leaves house­

holds outside the processing sectors. Final demand multipliers are shown as the 

column totals of Tables 20 and 21. The output multipliers are the ratios of the re­

spective sector final demand multipliers to the direct plus indirect requirements of 

each respective sector to deliver one dollar of product to final demand. This latter 

value is found in the cell in which the sector row and column intersect in the direct 

plus indirect requirements table for the open model (Table 20) and in the analogous 

cell of the direct, indirect, and induced requirements table for the closed model 

(Table 21). The analogous tables for the 183-sector model are in Appendix A, Tables 

3 and 4 respectively. 

output multipliers express the economy-wide direct and indirect effects per dol­

lar change in production as opposed to per dollar in sales to final demand. Thus if 

one wishes to know the economic inpacts of a change in total product, some of which 

is sold to intermediate users he has merely to apply the output multipliers to the 

contemplated value of output change. For example, the direct, ind1rect, and induced 

effect of changing output of the manufacturing sector is $2.08 per dollar output 

change (Table 26, row 4, column 10). Individual sector output multipliers for the 

183-sector model are presented later. 

Texas 183-Sector Input-Output Model 

In the preceding .section, a summarized or aggregated version of the Texas Input­

output Model was presented for the purpose of illustrating the input-output tables 

and some types of analyses that can be done through use of input-output models. For 

some purposes the level of aggregation and analyses presented in the illustration is 

entirely adequate, but if analysts or planners are interested in and concerned with 

individual industries of the major groups as presented in the summarized version of 

the model, the summarized model is not an adequately detailed tool. The purposes of 

this section of the report are to present information from the more detailed 183-

sector model and to expand the analyses to include a sector-by-sector treatment of 
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major types of inputs, exports and imports as well as to present individual sector 

multipliers. 

Input-Output Tables -- Review and Orientation 

In view of the fact that the physical size of a 183-sector input-output table 

makes display of such a table extremely difficult in printed form, this brief dis­

cussion is presented to acquaint the reader with the procedures followed in this 

report. Tables 1 through 4 are found in Appendix A. Table 1 of Appendix A is the 

transactions table; Table 2, the direct requirements table; Table 3, the direct plus 

indirect requirements table; and Table 4 is the direct, indirect, and induced re­

quirements table. The counterpart summarized model tables are text Tables 18, 19, 

20, and 21 respectively. 

The reader can refer to Table 18 of the text and the associated discussion of 

Table 18 and see than an individual sector's sales transactions are shown along its 

row of the transactions table while the sector's purchases transactions are shown in 

the column assigned to it. Each sector of the model with a few exceptions in the 

final demand and payments sectors, has a row and a column. Both were assigned the 

same number in the sector identification numbering system and are found in a symetric 

location within the tables. 

Tables 18, 19, 20, and 21 of the text can be read relatively easily since the 

reader can see each table spread before him on two facing paces of the text. Appen­

dix A, Tables 1, 2, 3, and 4 are more difficult to read since none of the tables 

could be placed in a single field of vision. Instead, it was necessary to print the 

183-sector tables in parts and arrange the parts in a series of pages of the appen­

dix. An eight column cross-section of 45 rows is printed on each page. The pages 

are arranged in a sequence such that all the rows of the tables for each set of 

eight columns are shown on consecutive pages; i.e. the first four pages of each ta­

ble show the first eight columns of all 182 rows of the table, the second group of 

four pages shows columns nine through 16 in their entirety for all 182 rows, the 

third group of four pages shows columns 17 - 24 and so on until all the columns of 

each table have been included. Thus the reader can see the inputs transactions in 

the transactions table for an individual sector by scanning down that sector's col­

umn. The column spans four pages. By visualizing the four page groupings in their 

logical sequence, the reader can follow a row through the entire transactions table 

and thereby can read the transactions table from the sales or output viewpoint. 

Reading the direct, direct plus indirect, and direct, indirect and induced re­

quirements tables (Appendix A, Tables 2, 3, and 4) from the columns viewpoint is 

the appropriate way to understand these tables. The reader can see the direct, and 

direct plus indirect requirements for each sector's production by reading down the 

sector's column. The sector from which the inputs are required is listed on the row 

at the left edge of each page. 
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In view of the earlier discussion of the contents and meaning of each of the 

four principle tables of the Sl.D!llllarized input-output model, such a discussion will 

not be repeated here. Instead, the reader is referred to Tables 18, 19, 20, and 

21 and the accompanying text for the main ideas and concepts of input-output tables. 

The discussion presented there can then be generalized and applied to the 183-sector 

model shown in Appendix A. In the 183-sector model, the reader can obtain input­

output data for individual sectors of the Texas economy. 

Gross Value of output and Sales to Final Demand 

Total value of output of each economic sector is one of the measures of interest 

and usefulness to analysts and planners. In the input-output model, total output is 

expressed f.o.b. the shipper for products, as the value of trade margins for whole­

sale and retail trade sectors, and in terms of value delivered for services. The 

value of output of each sector is shown as the row total for that sector in Appendix 

A, Table 1. These data are tabulated in Table 27 along with the estimated propor­

tion of total outputs that wer~ sold to the open input-output model final demand sec­

tors; i.e. sales to final demand sectors when households, federal, state, and local 

government, exports, capital formation and inventory change are included in final de­

mand. 

Total value of output is an indication of the significance of a sector to the 

overall economy although this measure does not fully express the importance of a sec­

tor to the economy. For example, a sector may have a comparatively low dollar value 

of output, when compared to the value of outputs of other sectors and still be vi­

tally important to the economy since it may be a producer of products that are re­

quired by other processing sectors. This should be kept in mind as Table 27 and Ap­

pendix A, Table 1 are viewed. In Appendix A, Table 1, the disposition of the out­

puts of each sector can be seen and the dependence of other processing sectors of 

the local economy upon the outputs of .each individual sector can be readily deter­

mined by analyzing each row and column of the transactions table. 

Due to the large number of interindustry transactions, there will not be a dis­

cussion of these on a sector-by-sector basis. However, a rough indication o~ the 

interdependence among sectors can be obtained from the percentage of sales of each 

sector to final demand (Table 27, column 3). If a small proportion of sales are 

made to final demand, this suggests that sales of goods to other industries are 

relatively high and thus the sector is a producer of intermediate goods or services 

used as production inputs by other sectors of the economy. No final conclusions 

about economic interdependence can be reached from this superficial analysis of 

sales, since the total value of outputs and distribution of output to ~ther sectors 

must be considered in the analysis. The solution of the system of equations de­

rived from the transactions table (Appendix A, Tables 3 and 4) provides a better 

quantitative measure of interdependence among the sectors of the economy than the 

percentage of sales to final demand coefficients shown in Table 27. 
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Table 27. Total Value of Output and Sale? to Final Demand; Texas Input-Output 
Model -- Open Version -- 1967.li 

Sector 
Number 

Sector Name 
Total Sales to Final Demand 
Value (Open Model) 

of Dollar I Percent of 
Output~/ Value£/ Total Output 

(million dollars) (Percent) 
Agriculture, Forestry and Fisheries: 

1. 8 Irrigated cotton 
2. 8 Irrigated food grains 
3. 8 Irrigated feed grains 
4. 8 Other irrigated crops 
5. 8 Dryland cotton 
6. a Dryland food grains 
7. 8 Dryland feed grains 
8. 8 Other dryland crops 
9. 0 Range livestock production 

10. 8 Feedlot livestock production 
11. 8 Dairy 
12. 8 Poultry and eggs 
13. 8 Agricultural supply except 

farm machinery 
14. a Cotton ginning 
15. 8 Agricultural services 
16. a Primary Forestry 
17. a Fisheries 

Mining 

18. µ Crude petroleum 
19 . . 8 Natural gas liquids 
20. e Oil and gas fields services 
21. 8 Other mining and quarrying 

Construction 

22. l'.:. Residential construction 
23 l'.:. Commercial, educational & 

institutional construction 
24. 8 Industrial construction 
25. E: Facility construction 
26. 8 Maintenance and repair 

Manufacturing 

27. e Meat products 
28. 8 Poultry products 
29. 8 Dairies 
30. 8 Grain milling 
31. 8 Animal feeds 

- - - - - - - - - - - - - - - -

361.498 
198.944 
256. 798 
192.035 
276.679 
60.240 

216.193 
140.136 
799.900 
414.698 
212.190 
233.181 

114. 778 
38. 858 

172.061 
38.342 
49. 718 

4,453.742 
732.604 
627 .032 
233.100 

1,315.554 

1,493.773 
689. 705 

2,181.531 
556.686 

836. 616 
148. 709 
415.913 
356.621 
238.087 

299. 324 
54. 498 

172. 970 
105.518 
239.644 

26.465 
90.845 
61. 315 

399. 231 
114.975 

3. 728 
69.749 

-0-
-0-
-0-
0.675 
4. 728 

1,089. 778 
433.188 
144. 308 

26.699 

1,315.554 

1,486.312 
689.665 

2,172.686 
166.797 

691. 199 
144.660 
349 .008 
291. 725 
69.354 

------ - - - - - - - -
(Continued) 

w = Gross output more than $6.0 billion 
µ Gross output between $4.0 and $5.9 billion 
E: = Gross output between $2.0 and $3. 9 billion 
/j, Gross output between $1.0 and $1.9 billion 
8 = Gross output between $0.5 and $0 .9 billion 
B Gross output between $0 .1 and $0.5 billion 
a = Gross output between zero and $0.1 billion 

82. 80 
27. 39 
67. 36 
54.94 
86.61 
43.93 
42.02 
43.75 
49 .91 
27. 72 
1. 76 

29 .91 

-0-
-0-
-0-
1.76 
9.51 

24.47 
59.13 
23.01 
11.45 

100.00 

99.50 
99.99 
99.60 
29.96 

82.62 
97.28 
83.91 
81.80 
29.13 
- - - -

" 

~ 
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Table 27 Continued 

Sector 
Number 

Sector Number 
Total 
Value 

of b/ 
Outuut-

Sales to Final Demand 
(Open Model) 

Dollar I Percent ot 
Value Total Output 

32. 13 

33. e 
13 

34. 8 
35. B 
36. B 
37. 8 

B 
38. a 
39. B 
40. 13 

41. 13 
42. 13 
43. a 
44. 13 
45. 13 

46. 13 

47. B 
48. a 
49. B 
50. a 
51. a 
52. B 
53. B 

54. t:,. 
55. 13 
56. 13 

57. 13 
58. a 
59. 13 
60. 13 
61. 13 
62. 13 
63. w 
64. a 
65. 13 
66. a 
67. 13 
68. a 
69. a 
70. a 
71. 13 

Bakery products 
Canned,preserved,pickled, 
dried & frozen foods 
Other food and kindred prod. 
Beverages 
Textile mill products 
Mens & boys, women & misses 
& childrens furnishings 
Related apparel 
Logging 
Lumber mills 
Millwork & wood products 
Wood furniture & fixtures 
Metal furniture & fixtures 
Paper & paper mills 
Paper products except boxes 

and containers 
Boxes & paper containers 
Newspapers 
Publishing 
Printing 
Manifold business forms 
Other printing & publishing 
Chlorine & alkalies 
Cyclic crudes & intermediates 
& inorganic pigments 
Organic chemicals 
Inorganic chemicals 
Fibers plastics 
Synthetic rubber 
Drugs 
Agricultural chemicals 
Soaps, cleansers & toiletries 
Paints & varnishes 
Other chemicals 
Petroleum refining 
Other Petroleum products 
Tires 
Fabricated rubber products 
Plastics products 
Leather &leather products 
Glass 
Clay 
Cut stone & other clay & 

shell products 

(million dollars 
260.622 229.187 

319. 766 
896. 801 
420.466 
125.818 

613.904 
108.948 

24.501 
103. 687 
196.118 
198. 877 

34.190 
185.297 

135.939 
154.067 
250.931 

33. 724 
198. 827 

58.639 
36. 902 

140.700 

201.500 
1,928.410 

317.657 
324.476 
411.460 

33.189 
166. 819 
139. 776 
157. 935 
161. 319 

6,333,422 
85,869 

114. 377 
26.401 

140.794 
43.080 
58.414 
70. 797 

159.277 

237.453 
805.700 
387.309 

76. 899 

567.654 
101. 722 
-0-
36. 232 

112. 385 
168.471 

25. 804 
30. 306 

50.248 
19.230 

100. 794 
11.077 
21. 864 
36. 378 

7.677 
54.461 

104.650 
1,530.695 

192. 921 
280. 772 
379.130 
21. 263 
13.157 

109.905 
115.055 

91.610 
5,094.650 

5.979 
78.429 
5.269 

71.188 
28.171 
12.186 
15. 775 

42.737 
--------------------

(Continued) 
w = Gross output more than $6.0 billion 
µ = Gross output between $4.0 and $5.9 billion 
E = Gross output between $2.0 and $3.9 billion 
t:,. = Gross output between $1.0 and $1.9 billion 
8 = Gross output between $0.5 and $0.9 billion 
B = Gross output between $0.1 and $0.5 billion 
a = Gross output between zero and $0.1 billion 

(percent) 
87.94 

74.26 
89. 84 
92.11 
61.12 

92.47 
93. 37 
-0-

34.94 
57.31 
84. 71 
75.47 
16. 35 

36.96 
12.48 
40.17 
32.85 
10.99 
62.04 
20. 80 
38. 71 

51.94 
79. 38 
60.73 
86.53 
92.14 
64.07 

7. 89 
78.63 
72.85 
56.79 
80.44 
6.96 

68.57 
19.96 
50.56 
65.39 
20.86 
22.28 

26.83 
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Table 27 Continued 

Total Sales to Final Demand 
Sector 
Number 

Value (Ooen Model) 
of Dollar I Percent of 

Output~/ Value !;:/ Total Output ____ ___._ __________ ___, ____ _.._(million dollars) (percent) 

Sector Name 

72. 
73. 
74. 
75. 
76. 

B Cement & concrete products 
B Blast furnaces 

376.082 15.971 4.25 
348.539 135.592 38.90 

a Primary steel & iron 
B Foundries 

52.949 7.347 13.88 
126.533 72.727 57.48 

77. 

78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 

B Nonferrous primary 
& secondary smelting 

B Aluminum smelting & 
B nonferrous rolling 
B Castings & forgings 
B Fabricated steel 
B Plate work 
B Sheet metal & architectural 
a Metal Doors 
B Fabricated metal products 
a Plumbing 
a Bolts, nuts & screws 
a Electroplating,coating & 

engraving 
87. B Valves & pipe fittings 
88. a Other fabricated metal 
89. B Farm, construction & 

industrial machinery 
90. a Materials handling mach-

inery & equipment 
91. 0 Mining machinery &equipment 
92. a Engines 
93. a Metal working machinery 
94. a Industrial processing mach. 
95. B General industrial mach. 
96. B Refrigeration machinery 
97. B Computers,accounting,office 

& service industry mach. 
98. B Electric instruments & 

apparatus 
99. a Electric household equip. 

100. 

101. 
102. 
103. 
104. 
105. 
_t06. 
107. 

e Electronic communications 
eqaj.pment 

a Other electrical appartus 
6 Aircraft 
a Aircraft engines 
B Other aircraft 
6 Motor vehicles & parts 
B Ship & boat building 
B Other transportation equ±p. 

241.593 

370.445 
189. 335 
195. 232 
246.431 
136. 498 

53.559 
178.379 

35.454 
34.394 

41.005 
252.379 
97. 776 

123. 926 

32.375 
527.257 

24.574 

76. 702 
146.693 
280.474 

142.067 

164.440 
9. 759 

701.203 
48.083 

1,805.321 
26.800 

151.226 
726. 265 
153.684 
165.272 

200.658 

157. 803 
93.070 
65.760 

209. 971 
15. 208 
15.156 
53. 9 36 

8.071 
2.952 

24.234 
87.275 
34.350 

85.295 

26.862 
491.928 

8.971 
37.951 
58.191 
97 .516 

245.946 

102. 873 

82.826 
6.828 

601.235 
15.517 

1,777.204 
8.056 

120.067 
591. 268 
137.300 
148.925 

(Continued) 
w = Gross output more than $6.0 billion 
µ = Gross output between $4.0 and $5.9 billion 
£=Gross output between $2.0 and $3.9 billion 
t:, = Gross output between $1.0 and $1.9 billion 
0 = Gross output between $0.5 and $0.9 billion 
B Gross output between $0.1 and $0.5 billion 
a= Gross output between zero and $0.1 billion 

83.06 

42.60 
49.16 
33.68 
85. 21 
11.14 
28.30 
30.24 
22.76 

8.58 

59 .10 
34.58 
35.13 

68.83 

82.97 
93.30 
36.51 
64.15 
75. 87 
66.48 
87.69 

72.41 

50.37 
69.97 

85. 74 
32.27 
98.44 
30.06 
79 .40 
81.41 
89. 34 
90.11 
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Table 27 Continued 

Sector 
Number 

Total 
Value 

Sales to Final Demand 
(Open Model) 

Sector Name Dollar I Percent of 
of b/ Value c/ Total Output 

Outpu~ -
(million dollars) (percent) 

80.62 
61.81 
59.59 

108. a Scientific instruments 
109. a Mechanical measuring devices 
110. a Medical instruments 
111. S Photographic,time, & 

optical instruments 
112. a Games & toys 
113. a Other manufacturing industry 

Transportation: 

114. 6 Railroad transportation 
115. a Intercity rural highway 

transportation 
116. e Motor freight transporta­

tion &local trucking & 
storage 

117. S Water transportation 
118. S Air transportation 
119. S Pipeline transportation 
120. a Local & suburban transport­

ation 
121. a Other transportation serv. 

Communications: 

122. e Telephone & telegraph 
123. S Radio & TV 
124. a Other communications 

Utilities: 

125. ~ Gas service 
126. ~ Electric services 
127. S Water & sanitary services 

Wholesale Trade: 

128. 6 Wholesale auto, parts 
& supplies 

129. S Wholesale groceries & 
related products 

130. S Wholesale farm products & 
farm product warehousing 

131. a Wholesale livestock 
132. 6 Wholesale machinery,equip-

- ~e~t_&_s~p£l!e~ ____ _ 

56.346 45.424 
35.727 22.084 
25.447 15.165 

101. 739 
29.018 
78.470 

517.453 

61. 787 

890. 482 
340.678 
275.512 
379.333 

59. 305 
24. 715 

748. 345 
148.123 

5.834 

1,618.066 
1,039.165 

229.711 

66.627 
26.602 
30. 620 

229. 852 

56.994 

458.467 
217.411 
204. 799 

74.603 

56.396 
3.315 

371. 421 
62.365 

2.658 

1,094.810 
477.708 
129.973 

693.147 643.496 

390.743 355.128 

170.215 88.357 
70.361 32.773 

860.884 701.506 

w = Gross output more than $6.0 billion 
µ Gross output between $4.0 and $5.9 billion 
£=Gross output between $2.0 and $3.9 billion 
~ Gross output between $1.0 and $1.9 billion 
6 = Gross output between $0.5 and $0.9 billion 
S = Gross output between $0.1 and $0.5 billion 
a= Gross output between zero and $0.1 billion 

65.49 
91.67 
39.02 

44.42 

92.24 

51.48 
63.82 
74.33 
19.67 

95.09 
13.41 

49 .63 
42.10 
45.56 

67.66 
45.97 
56.58 

92.84 

90.88 

51.91 
46.58 

81.49 

(Continued) 
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Sector 
Number Sector Name 
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Total 
Value 

of 

Sales to Final Demand 
(Open Model) 

Dollar Percent of 
Out u~I Value .5:./ Total Out ut 

(millon dollars) (Percent) 
133.13 Wholesale petroleum & 

petroleum products 
134.6 General wholesale 

Retail Trade: 

135.13 Lumber yards 
136.a Farm equipment dealers 
137.a Hardware,heating,electri-

cal,paint & wallpaper 
138.6 Department & variety stores 
139.8 Food stores 
140.6 Automotive dealers & re-

pair shops 
141.13 Gasoline service stations 
142.13 Apparel & accessory stores 
143.13 Furniture,home furnishings 

& equipment stores 
144.6 Eating & drinking places 
145.8 Other retail 

Finance,Insurance & Real Estate: 

146. 6 Banking &credit agencies 
147.6 Insurance carriers 
148.6 F.I.R.E. nee. 
1 
Services: 

149. 13 Legal services 
150. 13 Lodging services 
151.8 Personal services 
152. 13 Advertising 
153.a Duplicating & addressing 
154.a Employment agencies;private 
155.13 Photographic services 
156.a Research & development 
157. 8 Other business services 
158. 13 Motion picture,amusement 

& recreation services 
159.13 Automobile rental services 
160. a Automobile parking 
161.a Electrical repair 
162.13 Miscellaneous repair services 
163.8 Physicians & dentist services 

296.242 
1,773.401 

137. 896 
72. 852 

60. 297 
1,255.442 

779.048 

1,307.883 
396. 821 
338.304 

250.283 
1,024.313 

666.736 

1,941.629 
1,394.913 
1,071.753 

251. 731 
319.437 
618. 797 
178.348 

80.581 
-

10.062 
103.554 

38.277 
527.416 

227.129 
119.706 

25.466 
77 .545 

191.611 
608.502 

- - - - - - - - - - -- - - - - - - - - - - -

208.829 
1,424.342 

51.193 
44. 616 

50.503 
1,254.881 

770. 735 

1,108.970 
299.483 
337. 985 

250.157 
955.652. 
634.666 

1,280.179 
911.253 
445.576 

135.593 
246.255 
579.819 

8.411 
30.141 
5.254 

65.056 
8.796 

59.525 

194.626 
45. 916 
23.982 
43.348 

110.376 
597.926 

- - - -

70. 49 
80.32 

37.12 
61.24 

65.93 
99.96 
98.93 

84.79 
75.47 
99.91 

99.95 
93.30 
95.19 

65.93 
65.33 
41.57 

53. 86 
77.09 
93. 70 

4. 72 
37.41 
52.22 
62. 82 
22.98 
11.29 

85.69 
38.36 
94.17 
55.90 
57 .60 
98. 26 

(Continued) 

w = Gross output more than $6.0 billion 
µ = Gross output between $4.0 and $5.9 billion 
£ = Gross output between $2.0 and $3.9 billion 
6 Gross output between $1.0 and $1.9 billion 
8 = Gross output between $0.5 and $0 .9 billion 
s Gross output between $0 .1 and $0 . 5 billion 
a = Gross output between zero and $0.1 billion 

.. 

. 

.. ; 

I r 
I 

l 
I 
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Table 27 Continued 

4 -
Total Sales to Final Demand 

Sector Value (Open Model) 
Number Sector Name of Dollar I Percent of 

Outputb/ Value .£.I Total Output 
(million dollars/) (Percent) 

164.8 Hospital & laboratory 
services 508.705 492.946 96.90 

165,S Other medical services 211. 637 211.194 99.79 
166. I::. Education (public &private) 1,412.826 790. 358 55.94 
167.S Colleges & universities 463.610 295.472 63.73 
168.a Other educational services 6 7. 724 6 7. 290 99.36 
169.S Engineering & architectural 

services 260.280 204. 430 78.54 
170. S Accounting,auditing & 

bookkeeping 389.547 151.968 39.01 
171. a Other professional services 51.458 25.267 49.10 
172. 8 Other services 700.622 601.066 85. 79 

Other Manufacturing: 

173. e Ordnance & ordance 
accessories 750.689 723.192 96.34 

Other Services: . 
174. a Outdoor recreation 54.650 34.926 63.91 
175. a Scrap 76.452 -0- -0-

2-I 
Summarized from data of Appendix A, Table 1. 

'E_/ 
Individual sector control totals. 

s.l 
The sum of i terns in rows 176 through 183. 

w Gross output more than $6. 0 billion 
µ Gross output between $4.0 and $5, 9 billion 
£ = Gross output between $2.0 and $3, 9 billion 
I::. Gross output between $1.0 and $1.9 billion 
e Gross output between $0.5 and $0.9 billion 

13 = Gross output between $0.1 and $0. 5 billion 
a = Gross output between zero and $0. 1 billion 
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The individual sector having the largest value of gross output in Texas in 

1967 was the petroleum refining sector (Sector 63) with $6.3 billion. The sector 

with the second largest value of output was crude petroleum mining (Sector 18) with 

$4.4 billion. Only one other sector, Sector 25, had outputs exceeding $2.0 billion. 

Facility construction, which includes highway construction had gross value of out­

put slightly under 2.2 billion (Table 27). 

Of the total 175 producing sectors of the model (excluding households), 14 sec­

tors had gross outputs that ranged in value from $1.0 to $2.0 billion. These were 

residential construction (Sector 22), commercial educational and institutional con­

struction (Sector 23), organic chemicals (Sector 54), aircraft manufacture (Sector 

102), natural gas utilities (Sector 125), electric utilities (Sector 126), general 

wholesale (Sector 134), department and variety stores (Sector 138), automotive deal­

er and repair shops (Sector 140), eating and drinking places (Sector 144), banking 

and credit agencies (Sector 146), insurance carriers (Sector 147), real estate (Sec­

tor 148), and elementary and secondary education (Sector 166). Twenty-four sectors 

had outputs in the $0.5 to $1.0 billion range, 85 sectors had gross outputs in the 

$100 thousand to $0.5 billion range and 49 sectors had gross outputs less than $100 

thousand (Table 27). 

Materials and Labor Inputs 

The transactions data of the input-output model have been summarized and pre­

sented in graphic form in Figures 8 through 14 for the purpose of showing the pro­

portion of total inputs that is materials cost and the proportion that is labor 

cost. Other groupings such as proportion of inputs paid to government in the form 

of taxes and the proportion of inputs that are for business and other services 

could be depicted in an analogous manner but were not since each sector's inputs 

are tabulated both in dollar values and percentages of total for each input origi­

nating sector in Appendix A, Tables 1 and 2 respectively. Materials and labor were 

chosen in order to give the reader a quick graphic view of these inputs, on a sec­

tor-by-sector basis, as a percent of total inputs. 

Of particular importance is the degree of labor intensity of each sector. The 

higher the proportion of total inputs paid to households for labor and management 

services, the more labor intensive is that sector. In Figures 8 through 14, labor 

intensity is demonstrated by the length of the bars. The longer the bar, the higher 

the proportion labor is of total inputs. The sector name corresponding to each sec­

tor number is found in Table 27 and in Appendix A, Tables 1, 2, 3, and 4. 

Agriculture, Forestry and Fisheries Sectors 

In the agricultural crops groups of sectors (1-8), labor ranges from 28 per­

cent of total inputs for dryland food grains to 51 percent for dryland cotton. In 

general, livestock sectors are less labor intensive than crops sectors. Labor ranges 

' 



Materials -- Texas Sources 

*Sector 13 is included in the 
Retail Trade group (Figure 13). 
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from approximately four percent of total inputs for feedlot livestock to 36 percent 

of total inputs for range livestock. Dairy farm labor inputs were estimated at ap­

proximately 20 percent of total inputs, while poultry production labor inputs were 

estimated at approximately eight percent of total inputs. The poultry sector had 

negative returns or losses according to the input-output data for 1967. 

The proportion that materials are of total inputs for each sector are shown di­

rectly opposite the labor inputs in Figures 8 through 14. Materials, as defined here, 

include raw materials, semifinished goods, parts, components, containers, scrap, sup­

plies, electric energy, and fuel purchased from Texas sectors. Imported materials 

were not included in the charts of Figures 8 through 14. For the agricultural sectors, 

materials accounted for approximately 40-50 percent of total inputs (Figure 8). 

The forestry sector as defined here includes only the stumpage value of forest 

products sold from Texas forests in 1967, producing the relatively low percentage of 

total inputs paid to labor and for materials. The cost of harvesting timber and 

pulpwood is included in the logging sector. The major proportion of the forest sec­

tor inputs was allocated to the forest land resource (Sector 177). 

According to the survey data, the fisheries industry paid 37 percent of total 

inputs for labor and approximately 31 percent for materials (Figure 8). 

Mining Sectors 

The mining sectors of Texas are predominantly producers of crude petroleum al­

though other products including sand and gravel, sulphur, stone, salt, gypsum and a 

minor amount of the heavy metals are produced. Petroleum mining is less labor in­

tensive than agriculture in terms of proportion of total inputs paid for labor 

approximately 30 percent. It compares closely with manufacturing (Figure 10) in 

terms of proportion of total inputs paid to labor. Cost of materials of the mining 

sectors ranges from 10 to 30 percent of total inputs (Figure 9). 

Construction Sectors 

The estimated labor and materials costs for the construction sectors, as per­

cent of total inputs, each ranged from 30 to 40 percent (Figure 9). In the case of 

residential construction (Sector 22) approximately 30 percent of total inputs were 

imported in the form of building materials. Approximately 18 percent of total in­

puts for commercial, educational and institutional construction (Sector 23) were 

imported. Six percent, 22 percent and 21 percent of inputs for industrial, faci­

lity, and maintenance and repair construction were also imported (Appendix A, Ta­

ble 2). Among the major construction imports are lumber and brick. With this 

ready market for these products, perhaps investors should consider the possibility 

of increasing the production of either or both of these building materials within 

Texas. 
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Manufacturing Sectors 

The manufacturing sectors (Sectors 27 through 113 and 173) of the Texas econ­

omy engage in the production of a wide range of food, clothing, wood, paper, chemi­

cal, plastic, leather, metal, machinery and instruments products. Many branch 

plants of major national corporations are located in Texas. In recent years the 

chemicals and apparel industries have expanded significantly. Other industries, in­

cluding food processing industries, have grown in importance through the location 

of new manufacturing facilities within the state. 

Generally speaking, manufacturing sectors pay from 10 to 40 percent of total 

inputs for labor (Figure 10). Manufacturing, as such, is not labor intensive and in 

1967 all manufacturing sectors combined paid wages and salaries that amounted to 16 

percent of Texas total $30.7 billion personal income. Total value of manufacturing 

shipments in 1967 was $26.7 billion. This was from four to 12 times the value of 

outputs of other major industry groups such as construction, agriculture, transpor­

tation, trades, and services, Manufacturing sector use of raw materials and semi­

finished goods produced by other sectors of the Texas economy is a part of the inter­

industry interdependence being measured in this study. Manufacturing, although not 

highly labor intensive, contributes to the Texas economy through the labor and ser­

vices employment associated with the processing of imported materials used in con­

junction with Texas produced input materials (see Appendix A, Table 2, row 181, col­

umns 27-113). 

Transportation Sectors 

According to the input-output model, labor expenses ranged from 40 to slightly 

less than 60 percent of total inputs for transportation sectors with the exception 

of pipeline transportation which had an estimated labor input of 17 percent of total 

inputs. Materials accounted for approximately 20 percent of transportation sector 

inputs (Figure 11). 

Communications Sectors 

The communications sectors have relatively small proportions of total inputs 

in the form of materials -- less than 10 percent for telephone, telegraph, radio 

and television. Labor inputs account for 35 to 40 percent of total inputs of these 

sectors. It must be recognized, however, that the materials input data do not in­

clude depreciation allowances for the recovery of capital equipment investments. 

The annual depreciation allowance is tabulated separately on row 183 of Appendix A, 

Tables 1 and 2 for each sector and is included as a part of total inputs. Depre­

ciation for the radio and television sector was estimated at 5.7 percent of total 

inputs, 15 percent for miscellaneous communications, and 14 percent for the tele­

phone sector. It is also significant that a high proportion of total inputs of the 

communications sectors are paid to government in the form of taxes. The estimate 
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in 1967 was approximately 20 percent for telephone and telegraph and 13.5 percent 

for radio and television. 

Utilities Sectors 

Both natural gas and electric utilities have relatively low labor inputs as a 

percent of total inputs; the estimates were 10 and 17 percent respectively (Figure 

11). 

The electric utilities sector pays a relatively high proportion of total in­

puts to government in the form of taxes. The estimate for 1967 was approximately 

16 percent of total inputs. Approximately 25 percent of electric utilities inputs 

were estimated as property payments (Sector 177, Appendix A, Table 2). As for all 

other sectors, property payments are the funds from which stockholders are paid, 

new investments are financed, and research and development is sponsored. The util­

ities sectors of Texas are capital intensive sectors which means that capital in­

vestment is high per dollar of output in relation to capital investment in other 

sectors. The input-output study did not obtain data from which capital investment 

could be estimated; thus it was not possible to calculate rate of return on invest­

ment for any of the sectors of the Texas economy. The property payment row of the 

input-output transactions table provides an estimate of the residual income (income 

remaining to pay capital after operating expenses had been met) that could be used 

to calculate rate of return to invested capital if data about invested capital were 

available. 

Wholesale and Retail Trade Sectors 

The outputs of the trades sectors were valued at the mark-up or margins added 

to merchandise sold. The value of outputs of the trade sectors, as shown in the 

tables of Appendix A, are the gross margins calculated as the difference between 

gross revenues collected and cost of goods sold, including the transportation charges 

to move the goods from the shipper to the receiving trade sector. Transportation 

costs from shipper to receiver for goods sold were calculated and shifted to the 

transportation sector output, but were tabulated as a transportation cost to the ul­

timate user of the goods instead of a transportation cost to the trade sector. Thus, 

the graphs of Figures 12 and 13 are based on total inputs of the trades sectors com­

mensurate with the adjusted data -- the trade margins. The graphs show that for 

both wholesale and retail trades sectors the proportion of total inputs paid to la­

bor was in the 30 to 60 percent range, while the estimated cost of materials, as a 

proportion of total inputs, was in the 10 to 20 percent range. 

Finance, Insurance, and Real Estate Sectors 

Outputs of the finance sector are the value of gross billings for services ren­

dered and include ±nterest received on loans outstanding. The value of output for 

.. 
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the insurance sector was calculated as the premiums received for fire, casualty, 

and health policies in force plus premiums collected minus case value increases 

for life insurance policies in force. output of the real estate sector was defined 

as the estimated gross billings for lease and rental of real estate. As can be 

seen from Figure 13, the proportion of total inputs paid for labor in finance and 

insurance sectors is high compared to the proportion paid for materials (45-55 per­

cent for labor in insurance and finance as compared to approximately 10 percent for 

materials). Labor and materials each account for approximately 30 percent of total 

inputs in the real estate sector (Sector 148). 

Services Sectors 

Value of output of the service type sectors (professional as well as repair 

and personal services) is defined as gross billings for services rendered. The pro­

portion of total inputs of the service sectors that were paid for labor ranged from 

approximately 30 to 60 percent (Figure 14). In general, the service sectors had the 

highest proportion of total inputs allocated to labor of all major sector groupings. 

The proportion of inputs paid for materials was in the 10 to 20 percent range (Fig­

ure 14). 

Export-Import Analysis 

Two major points of interest about a regional economy center around the markets 

for outputs of both raw materials and finished goods and the source of production 

inputs. Since regional economies, such as the Texas economy, tend to specialize in 

the production of those goods for which a ' comparative advantage exists, it is ad­

vantageous to trade with other regions both for production inputs as well as for 

some finished goods which can be secured at a lower cost than if they were produced 

locally. The input-output model contains both an imports row and an exports column 

(Appendix A, Table 1, row 181 and column 181). Each sector's estimated dollar value 

of imports is tabulated in row 181 and estimated dollar value of exports is tabulated 

in column 181. 

The estimated proportion of each sector's output that was sold to markets out­

side Texas (exports from the Texas economy) is graphed in Figures 15 through 20. 

Likewise, the estimated proportion of total dollar value of each sector's inputs 

(inputs= outputs) that was imported into the state is graphed, in the same figures, 

on the bar to the left of exports. In this way, the reader can quickly gain a view 

of each sector's exports and imports as a proportion of gross inputs and outputs. 

In addition, the graphs permit a direct comparison of the percent of imports with 

the percent of exports on the column base of 100 percent of inputs and outputs. 

It is emphasized that exports and imports are valued f.o.b. the shipper just 

as all other transactions of the input-output model are valued. The exports are 

made in the form of the outputs of the respective exporting sectors and, thus, if 
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a sector is producing raw materials and exported a part of its output, it may be 

assumed that the sector is exporting raw materials, or if the sector is producing 

partially finished goods, then any exports would be assumed to be in the form of 

partially finished goods. In some instances, the exports data may indicate indus­

tries or sectors which might be expanded within the state's economy to do further 

processing and thereby increase employment within the state. A brief discussion of 

the sector groups is presented below. 

Agriculture, Forestry, and Fisheries 

The agricultural sectors which exported a high proportion of total outputs were 

cotton (Sectors land 5), feed grains (Sectors 3 and 7), and range livestock (Sector 

9) (see Figure 15). Feedlot livestock (Sector 10) was a significant importer. The 

inputs of Sector 10 are largely feeder cattle, while the exports of Sector 10 in 

1967 were fat cattle for slaughter. Due to the fact that the meat packing industry 

has increased significantly in Texas since 1967, the exports of slaughter cattle 

have likely decreased in recent years. This is one illustration of a case in which 

raw materials -- fat cattle -- for meat packing industry has attracted the meat pack­

ing industry to expand within Texas. With the recent growth in the feedlot livestock 

sector, this sector now uses much more locally produced feedgrains and feeder cattle 

thus reducing the exports of these two sectors. 

The primary forestry sector (Sector 16) is defined and included in the input­

output model as stumpage value of product. The major proportion of forestry outputs 

are sold to the Texas logging and paper sectors (Sectors 39 and 40). Hence, imports 

and exports of this sector are zero. As is shown later, however, other sectors do 

import forest materials and products. 

The Texas fisheries industry produces primarily soft shelled fish. The major 

product is shrimp. According to the 1967 input-output survey, no fishery products 

landed at Texas ports were exported from Texas (Figure 15). 

Mining 

The mining sectors of the Texas economy export both crude petroleum and natural 

gas liquids in significant proportions of total output (Figure 16). Slightly more 

than 20 percent of crude petroleum and approximately 55 percent of natural gas li­

quids, (Sectors 18 and 19) imported approximately six and 16 percent of inputs re­

spectively. These imports were largely raw materials of the same type as those pro­

duced in Texas. The origin of these imports in 1967 was neighboring states. 

Sector 20, oil and gas field services, had estimated imports of approximately 

25 percent of inputs and exports of approximately 22 percent (Figure 16). Texas is 

a leading producer of oil and gas field services in the larger southwest region. 

Some of the imports of the sector are in the form of highly specialized equipment 

services and materials for use in the production of exploration, drilling, and well 

services. 
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The remaining mining sector, Sector 21 (other mining and quarrying) produces 

sand and gravel and stone. These materials are primarily used in construction. Ac­

cording to the survey data, approximately 10 percent of total output was exported 

in 1967. 

Construction 

The construction sector output was defined and measured as the value of work 

put in place in Texas in 1967, and, thus, there were no exports from these sectors 

(Figure 16). According to the construction sector survey data these sectors import 

significant proportions of inputs -- 30 percent for residential construction (Sec­

tor 22) and 18 to 20 percent for commercial, educational, institutional, facility, 

and maintenance and repair construction (Sectors 23, 25, and 26 respectively). 

Manufacturing 

In the input-output model, the manufacturing sectors are ntn'Clbered 27-113; Sec­

tor 173 -- ordnance and accesories -- is also a manufacturing sector. The products 

of these sectors include all products classified in the two-digit standard industrial 

classification codes 19-39. The sectors of each two digit SIC product group are in­

dicated on Figure 17. Individual sector names are found in Appendix A, Table 1. 

An examination of the material presented in Figure 17 reveals that with few ex­

ceptions, the manufacturing sectors of the Texas economy exported (shipped from Tex­

as) a significant proportion of total outputs in 1967. In such industries as tex­

tiles, apparel, chemicals, petroleum refining, primary metals, electrical equipment, 

and in some transportation and instruments sectors, from 50 to as much as 90 percent 

of total outputs were exported. Many sectors in the foods, paper, rubber, leather, 

fabricated metals and machinery groups exported from 10 to 40 percent of total out­

puts (Figure 17) • 

Of manufacturing's $26.8 billion outputs in 1967, an estimated $12.2 billion or 

45.5 percent were exported (Table 18, row 4, column 15) .~ This high proportion of 

exports by the manufacturing sectors indicates the significance of markets outside 

Texas for products manufactured in the state. Without these markets, the manufactur­

ing sectors would produce less output, employ fewer natural and human resources and 

engage less services. The overall or economy-wide impact of export markets is mea­

sured directly by the output multiplier for the manufacturing sector. The estimated 

direct, indirect, and induced effect of a one dollar sale of manufactured goods to 

export markets w~s $2.69 (Table 21, column 4 total). The export demand (final de­

mand) multipliers for each individual manufacturing sector are found in Appendix A, 

Table 4, and are the column totals for columns 27 through 113. The direct, indirect 

24/ Individual sector estimated exports are tabulated in Appendix A, Table 1, col­
umn 181, rows 27-113. 
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and induced effects upon the Texas economy due to a change (increase or decrease) in 

export sales of an individual sector can be calculated by applying the multipliers 

to the estimated dollar value of the change when the latter is valued f.o.b. the 

shipper. For example, the multiplier for Sector 27, meat products, is 4.07. For 

each dollar of sales to exports by the meat products sector, there is a $4.07 di­

rect, indirect and induced effect upon the entire Texas economy. The sectors to 

which the $4.07 would be paid and the amounts paid to each are shown in Appendix A, 

Table 4, column 27. Similar calculations of the impacts of exports of other sectors 

can be made by applying the appropriate multipliers found in Appendix A, Table 4. 

The calculation procedures were illustrated earlier in Tables 22, 23, 24, and 25 and 

in the discussion pertaining to those tables. 

The manufacturing sectors were major importers of inputs in 1967 (Figure 17). 

According to the estimates, individual sector imports ranged from 10 to 50 percent 

of total inputs. For the entire group of manufacturing sectors, imports were esti­

mated at $6.4 billion or 24 percent of total inputs (Tables 18 and 19). Estimated 

manufacturing sector imports at $6.4 billion was 52 percent of estimated manufactur­

ing sector exports. As in the case of exported raw materials and partially finished 

goods, imported manufacturing inputs may be products that could be produced within 

Texas when the markets become large enough to permit efficient production units to 

locate within Texas. However, it will be necessary to conduct in-depth analyses of 

the imports data. The imports row of the input-output model is an aggregation of 

total dollar value of imported inputs and is useful only as a guide and for perspec­

tive with respect to the total value of imports of each producing sector. More de­

tailed imports analyses of the data will be done as a separate activity. Space re­

quirements of such an analysis do not permit its inclusion here. 

Transportation 

In order to obtain meaningful results from analyses of the transportation sec­

tors, the following background and concepts are presented. The transportation in­

dustry is unique, from the input-output modeling standpoint, in that the activities 

of the industry are not confined to specific locations; i.e. revenues and costs are 

incurred at different geographic locations, some of which are outside Texas. Thus 

the available data must be modified and adjusted to obtain consistency with that of 

other sectors and to accurately reflect the transportation sectors of the Texas econ­

omy. 

The transportation industry of both the nation and the state is regulated with 

respect to routes over which individual establishments can operate and with respect 

to rates charged for services rendered. Both national and state regulatory agencies 

administer policies and regulations within which the Texas transportation sectors op­

erate. Data pertaining to the level of output and cost of operating transportation 

establishments are reported to the regulatory agencies. In Texas, data are filed 
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with the Texas Railroad Commission for truck, rail, and pipeline transportation. In 

most cases, the data pertain to the Texas portion of interstate hauling; i.e., costs 

for interstate shipments are prorated on a ton mile basis and allocated to the states 

through which shipments were made. In other cases, the reporting establishments are 

intrastate carriers and, thus, the reported data pertain only to Texas. 

The transportation sector's outputs were valued at the dollar value of income 

received for transportation services rendered within Texas. Transportation sales 

were assigned to the purchaser of goods transported. Thus, transportation sector 

exports are the estimated dollar value of transportation services performed by Texas 

establishments to move goods sold to out-of-state buyers from the Texas shipping 

point to Texas borders. The estimated proportions of total output that were export­

ed ranged from zero for intercity rural highway and local and suburban (Sectors 115 

and 120 respectively) to a high of 58 percent for water transportation (Sector 117). 

The proportions of output exported by rail, motor trucks, air, pipeline, and other 

transportation services were ;estimated at 25, 5, 12, 20 and 4 respectively (Figure 

18). Transportation sector imports of inputs were relatively low. The estimated 

proportions were in the 5 to 10 percent range (Figure 18). 

Communications 

The two major communications sectors are telephone and telegraph and radio and 

television. Total outputs of each were valued at the dollar value of billings for 

services rendered. In the case of telephone and telegraph, only the Texas billings 

were included, and, thus, this sector is shown as having no exports (Figure 18). 

This sector had estimated imports of approximately 10 percent of total inputs. 

The radio and television sector sells services, in the form of broadcast ad­

vertising, to a wide variety of customers. Some of these are located outside Texas, 

and, thus the estimated exports of approximately 41 percent of total outputs (Figure 

18, Sector 123). This sector had an estimated 18 percent of total inputs that were 

imported. Imports include the payments to national networks for broadcast materials 

as well as payments for talent and materials used in the production of services. 

Utilities 

Output of the utilities sectors were valued at the dollar value of billings for 

natural gas sales, in the case of the natural gas transmission sector, and at the dol­

lar value of electric and water and sanitation service billings for these sectors. 

The latter two, electric and water and sanitation services (Sectors 126 and 127) sell 

only to Texas customers, and thus, these two sectors have no exports. The natural 

gas transmission sector (Sector 125) purchases natural gas from the petroleum mining 

sector and transports the gas by pipeline to markets. According to the estimates, 

in 1967 approximately 56 percent of the gross value of outputs of this sector were 

exported (Figure 18). Imports of inputs by the utilities sectors were relatively 

low -- less than five percent (Figure 18). 
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• 
Wholesale and Retail Trade 

The trade sectors value of outputs are the dollar value of margins or mark-up 

on merchandise purchased for resale. In the producer-price input-output model, the 

trade margins are sold to the purchaser of the goods on merchandise sold through the 

trades sectors. In the case of retail trade, where sales are largely in the form of 

finished goods to Texas consumers (Texas Household Sector), there would be no exports 

of retail trade outputs. The data showed that lumber yards (Sector 135), gasoline 

service stations (Sector 141), and eating and drinking places (Sector 144) were ex­

porting services (Figure 19). The latter two sectors' exports are explained in terms 

of sales to tourists. The exports of lumber yards were minor and would be sales mar­

gins on lumber exported. 

The exports of wholesale trade services were significant as would be expected 

in view of the significant level of exports of manufactured products. The proportion 

of total value output of wholesale trades that was estimated to have been exported 

in 1967 ranged from three percent for wholesale groceries (Sector 129) to 51 percent 

for wholesale farm products (Sector 130). The individual sector proportions are dis­

played in Figure 19. 

In general, the estimated imports of production inputs by trade sectors was low 

in proportion to total inputs (Figure 19). This is consistent with expectations 

about the source of inputs for trades sectors since the production of trade services 

involves relatively few materials and is relatively labor intensive. 

Finance, Insurance and Real Estate 

The estimated imports of inputs by the finance, insurance and real estate sec­

tors were negligible in 1967 (Figure 19). The receipt of income from out-of-state 

customers for services rendered by finance and insurance sectors (Sectors 146 and 

147) is considered an export of services by these sectors. The estimates were 15 

percent of total outputs exported by the finance sectors and 30 percent of total 

outputs by the insurance sectors (Figure 19). 

Services 

Gross value of output of the service sectors was expressed as dollar value of 

billings for services rendered. The nature of this group of sectors is such that a 

relatively high degree of labor is required for on-the-scene delivery. Thus, in 

general, exports are proportionately low (Figure 20). However, some exports of ser­

vices are done in the form of professional and consulting activities and in the form 

of contract work in which repairs are made, photographic development is done, or ac­

tivity such as research or business services are performed for customers located out­

side Texas. In general, the proportion of total output of services that are exported 

is in the three to five percent range; however, a few sectors exported as much as 20 

percent (photographic services and automobile rental). The service industries do 
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not import large proportions of total inputs but activities such as electrical re­

pair (Sector 161), research and development (Sector 156), and education services 

(Sector 168) imported more than 20 percent of total inputs. 

Multiplier Analysis 

The concepts of the income, final demand, and output multipliers were stated 

earlier in the discussion of the materials presented in Table 26. The Type I in­

come multiplier for a sector of the economy is an estimate of the total (direct plus 

indirect) income paid to the household sector of the economy, per dollar of direct 

income paid by the sector to households, when households are considered to be a ' part 

of final demand. The Type II income multiplier for a sector is an estimate of the 

total (direct, indirect, and induced) income paid to the household sector, per dol­

lar of direct income paid by the sector to households, when households are consider­

ed to be a part of the processing sectors. Household spending of new income receiv­

ed is included in the analysis for the purpose of calculating the induced effects 

upon the economy of new household income, under the assumption that households will 

spend new income in the same proportions among sectors as was estimated for previous 

income levels. 

In the earlier discussion, the analyses were at the major industry level for 

illustrative purposes. Analyses at the major industry levels are extremely aggre­

gated analyses and are not adequate for most planning applications. Individual sec­

tor multipliers provide analysts and planners with information applicable to more 

specific problems and problem areas such as the effects upon the economy of wages 

lost due to market or resource problems of specific industries (Table 28). 

The materials of Table 28 show a number of items of interest to planners. For 

example, column one shows the estimated direct income paid to households by each 

sector per dollar of total inputs (inputs= outputs). This is an approximation of 

salaries and wages per dollar of output of each sector. The individual sector co­

efficients can be used to calculate estimates of household income changes that 

might be expected to occur if the sector's output were to change. These same co­

efficients can be used to calculate household income resulting from a given level 

of production by any of the sectors of the economy. For example, $100,000 of resi­

dential construction (Sector 22) would be expected to result in $31,290 of direct 

income payments to the household sectors (0.3129 x $100,000 = $31,290), whereas an 

additional output of $100,000 by the meat products sector (Sector 27) would be ex­

pected to result in $9,610 of direct income payments to the household sectors 

(0.0961 x 100,000 = $9,610). By further examination of column one, Table 28, the 

reader can gain an impression as to which of the sectors pay the largest proportion 

of total inputs to households. Given estimates of future demand for products of 

each sector, these coefficients can be used to guide the selection of industries 



Table 28. SUIIUllary of the Estimated Individual Sector Multipliers of the Open and Closed Input-Output Models of the Texas Economy -- 1967. 

Direct 
Direct Direct & Indirect Type I Indirect Induced Indirect Type II Output Multipliers 

Sector Name Income Indirect Income Multi- & Induced Income & Induced Multi-
Change Income Change plier Income Change Income plier Open I Closed 

Chanqe Chanqe Chanqe Model Model 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

1. Irrigated cotton 0.4832 0.6832 0.2000 1.4139 1.1545 0.4713 0.6713 2.3893 1.6291 3.7598 

2. Irrigated food grains 0.3980 0.6191 0.2211 1.5555 1.0462 0.4271 0.6482 2.6286 1.6667 3.5501 

3. Irrigated feed grains 0.4871 0.6650 0.1779 1.3652 1.1237 0.4587 0.6366 2.3069 1.5728 3.6410 

4. other irrigated crops 0.3450 0.5826 0.2376 1.6887 0.9844 0.4018 0.6394 2.8533 1.6471 3.3956 

5. Dryland cotton 0.5099 0.7038 0.1939 1. 3803 1.1892 0.4854 0.6793 2.3322 1.5983 3.7872 

6. Dryland food grains 0.2729 0.5606 0.2877 2.0542 0.9473 0.3867 0.6744 3.4712 1. 7945 3.4026 

7. Dryland feed grains 0.4136 0.6192 0.2056 1.4971 1.0463 0.4271 0.6327 2.5297 1.6798 3.6187 

8. Other dryland crops 0.4025 0.6237 0.2212 1.5496 1.0539 0.4302 0.6514 2.6184 1.6131 3.5411 I-' 
u, 

9. Range livestock products 0.3605 0.6040 0.2435 1.6755 1.0206 0.4166 0.6601 2.8311 1.6984 3.5503 0 

10. Feedlot livestock products 0.0354 0.4466 0.4112 12.6158 0.7547 0.3081 0.7193 21.3192 2.1484 3.5330 

11. Dairy 0.2077 0.5533 0.3456 2.6639 0.9349 0.3816 0.7272 4.5012 2.0843 3.7888 

12. Poultry and eggs 0.0794 0.5707 0.4913 7 .1877 0.9644 0.3937 0.8850 12.1461 2.4111 3.9457 

13. Agricultural supply except 
farm machinery 0.5523 0.6416 0.0893 1.1617 1.0842 0.4426 0.5319 1.9631 1.2369 3.2497 

14. Cotton ginning 0.3661 0.5568 0.1907 1.5209 0.9408 0.3840 0.5747 2.5698 1.5184 3.2695 

15. Agricultural services 0.1965 0.4244 0.2279 2.1598 0.7172 0.2928 0.5207 3.6499 1.8783 3.1728 

16. Forestry 0.0862 0.2091 0.1229 2.4258 0.3533 0.1442 0.2671 4.0986 1. 2350 1.8924 

17. Fisheries 0.3748 0.5320 0.1572 1.4194 0.8989 0.3669 0.5241 2.3983 1.4303 3.0850 

18. Crude petroleum 0.2868 0.3900 0.1032 1.3598 0.6590 0.2690 0.3722 2.2978 1.2183 2.4132 

19. Natural gas liquids 0.1427 0.3058 0.1631 2.1430 0.5167 0.2109 0.3740 3.6209 1.4797 2.4381 

20. Oil and gas services 0.3996 0.5193 0.1197 1.2995 0.8775 0.3582 0.4779 2.1959 1.2403 2.7828 

21. Other mining & quarrying 0.2769 0.3869 0.1100 1.3973 0.6538 0.2669 0.3769 2.3611 1.3049 2.5184 

22. Residential construction 0.3129 0.4635 0.1506 1.4813 0.7832 0.3197 0.4703 2.5030 1.4325 2.8903 

23. Commercial, educational and 
institutional construction 0.3662 0.5388 0.1726 1.4713 0.9105 0.3717 0.5443 2.4863 1. 5631 3.2562 

24. Industrial construction 0.4137 0.6150 0.2013 1.4866 1.0392 0.4242 0.6255 2.5120 1. 5855 3.5199 

25. Facility construction 0.3824 0.5207 0.1383 1.3617 0.8798 0.3591 0.4974 2.3007 1.4634 3.1009 

--------------------------------------------------------------------------------------------------------------------------------------
(Continued) 

... ,, ,,, 



Table 28 Continued 

Direct 
Direct Direct & Indirect Type I Indirect Induced Indirect Type II Output Multipliers 

Sector Name Income Indirect Income Multi- & Induced Income & Induced Multi-
Change Income Change plier Income Change Income plier Open I Closed 

Chanae Change Change Model Model 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

26. Maintenance and repair 0.4322 0.5668 0.1346 1.3114 0.9577 0.3909 0.5255 2.2159 1.4338 3.1862 
27. Meat products 0.0961 0.5005 0.4044 5.2081 0.8457 0.3452 o. 7496 8.8002 2.4708 3.9675 

28. Poultry products 0.0649 0.5123 0.4474 7.8937 0.8657 0.3534 0.8008 13.3390 3.0876 4.6661 

29. Dairies 0.1377 0.4249 0.2872 3.0857 0.7179 0.2930 0.5802 5.2135 2.0650 3.3710 

30. Grain milling 0.0830 0.4220 0.3390 5.0843 0.7131 0.2911 0.6301 8.5916 1.9628 3.2862 

31. Animal feeds 0.0840 0.4523 0.3683 5.3845 0.7643 0.3120 0.6803 9.0988 2.0422 3.4423 

32. Bakery products 0.2887 0.4098 0.1211 1.4195 0.6925 0.2827 0.4038 2.3987 1.4546 2. 7262 

33. canned, preserved, pickled, I-' 
l1l 

dried & frozen foods 0.1389 0.3838 0.2449 2.7631 0.6486 0.2648 0.5097 4.6695 1.7564 2.9532 I-' 

34. other food and kindred 
products 0.0988 0.2239 0.1251 2.2662 0.3783 0.1544 0.2795 3.8289 1.3547 2.0455 

35. Beverages 0.1948 0.3283 0.1335 1.6853 0.5548 0.2265 0.3600 2.8480 1.3709 2.3397 

36. Textile mill products 0.2887 0.4640 0.1753 1.6072 0.7841 0.3201 0.4954 2.7160 1.3937 2.7928 

37. Mens, boys, womens and 
misses furnishings 0.3085 0.3601 0.0516 1.1673 0.6085 0.2484 0.3000 1.9724 1.1389 2.2628 

38. Related apparel 0.3007 0.3876 0.0869 1.2890 0.6550 0.2674 0.3543 2.1783 1.2583 2.4678 

39. Logging 0.2111 0.3872 0.1761 1.8342 0.6543 0.2671 0.4432 3.0995 1. 8133 3.0274 
40. Lumber mills 0.3186 0.4629 0.1443 1.4529 0.7822 0.3193 0.4636 2.4551 1.4806 2.8884 

41. Millwork & wood products 0.2567 0.3761 0.1194 1.4651 0.6355 0.2594 0.3788 2.4757 1.3478 2.5098 
42. wood furniture & fixtures 0.3281 0.4141 0.0860 1.2621 0.6997 0.2856 0.3716 2.1326 1.2759 2.5754 

43. Metal furniture & fixtures 0.1706 0.3142 0.1436 1.8417 0.5309 0.2167 0.3603 3.1120 1.4930 2.4809 
44. Paper and paper mills 0.2407 0.4038 0.1631 1.6776 0.6824 0.2786 0.4417 2.8351 1.5701 2.8279 
45. Paper products except boxes 

and containers 0.2592 0.3971 0.1379 1.5320 0.6710 0.2739 0.4118 2.5887 1.4753 2.7186 
46. Boxes & paper containers 0.2037 0.3806 0.1769 1.8684 0.6432 0.2626 0.4395 3.1576 1.6011 2.7637 
47. Newspapers 0.3958 0.5301 0.1343 1.3393 0.8957 0.3656 0.4999 2.2630 1.3886 3.0352 
48. Publishing 0.3198 o.5516 0.2318 1. 7248 0.9321 0.3805 0.6123 2.9146 1.5192 3.1479 

--------------------------------------------------------------------------------------------------------------------------------------
(Continued) 



Table 28 Continued 

Direct 
Direct Direct & !Indirect Type I Indirect Induced Indirect Type II Output Multipliers 

Sector Name Income Indirect Income Multi- & Induced Income & Induced Multi-
Change Income Change plier Income Change Income plier Open I Closed 

Chanae Chanae Chanqe Model Model 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

49. Printing 0.3873 0.5130 0.1257 1.3246 0.8669 0.3539 0.4796 2.2383 1. 3516 2.9066 

50. Manifold business forms 0.3066 0.4291 0.1225 1.3995 0.7251 0.2960 0.4185 2.3650 1.3662 2.7143 

51. other printing & publishing 0.4802 0.6030 0.1228 1.2557 1.0189 0.4159 0.5387 2.1218 1.2883 3.0938 

52. Chlorine & alkalies 0.1377 0.3059 0.1682 2.2215 0.5169 0.2110 0.3792 3.7538 1.6269 2.5417 

53. Cyclic crudes & intermediates 
& inorganic pigments 0.1306 0.3717 0.2411 2.8461 0.6281 0.2564 0.4975 4.8093 2.1855 3.3534 

54. Organic chemicals 0.1274 0.3061 0.1787 2.4027 0.5172 0.2111 0.3898 4.0597 1. 7259 2.6766 
55. Inorganic chemicals 0.1231 0.2889 0.1658 2.3469 0.4882 0.1993 0.3651 3.9659 1. 5285 2,4179 I-' 

Fibers & plastics 0.1313 0.3042 0.1729 2.3168 0.5140 0.2098 0.3827 3.9147 1.8090 2.7648 
V, 

56. N 

57. Synthetic rubber 0.1332 0.2893 0.1561 2.1719 0.4889 0.1996 0.3557 3.6704 1.8037 2.7134 

58. Drugs 0.3084 0.4270 0.1186 1.3846 0.7215 0.2945 0.4131 2.3395 1.3686 2.7083 

59. Agricultural chemicals 0.1265 0.2913 0.1648 2.3028 0.4923 0.2010 0.3658 3.8917 1.7046 2 .6042 

60. Soaps, cleansers, and 
toiletries 0.1115 0.2191 0.1076 1.9650 0.3702 0.1511 0.2587 3.3202 1.4191 2.1027 

61. Paints and varnishes 0.1635 0.3074 0.1439 1.8801 0.5194 0.2120 0.3559 3.1768 1.6890 2.6476 

62. Other chemicals 0.1902 0.2930 0.1028 1.5405 0.4951 0.2021 0.3049 2.6030 1.4951 2.4148 

63. Petroleum refining 0.0624 0.3106 0.2482 4.9776 0.5249 0.2143 0.4625 8.4119 1. 7211 2.5924 

64. Other petroleum products 0.1859 0.3974 0.2115 2.1377 0.6715 0.2741 0.4856 3.6122 1.8839 3.0984 

65. Tires 0.1945 o.3188 0.1243 1.63~1 0.5387 0.2199 0.3442 2.7697 1.6503 2.6517 

66. Fabricated rubber products 0.3668 0.4687 0.1019 1.2778 0.7920 0.3233 0.4252 2.1592 1.3729 2.8464 

67. Plastics products 0.2454 0.3887 0.1433 1. 5839 0.6569 0.2682 0.4115 2.6769 1.5821 2.7907 

68. Leather & leather products 0.3251 0.3949 0.0698 1.2147 0.6672 0.2723 0.3421 2.0523 1.2053 2.4270 

69. Glass 0.3961 0.5313 0.1352 1.3413 0.8978 0.3665 0.5017 2.2666 1.4131 3.0713 

70. Clay 0.4038 0.5385 0.1347 1.3336 0.9099 0.3714 0.5016 2.2533 1.3909 3.0746 

71. Cut stone and other clay 
and shell products 0.2539 0.3553 0.1014 1.3994 0.6004 0.2451 0.3465 2.3647 1.2674 2.3781 

72. Cement & concrete products 0.2152 0.4009 0.1857 1.8629 0.6775 0.2766 0.4623 3.1482 1.4683 2.6355 

--------------------------------------------------------------------------------------------------------------------------------------
(Continued) 
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Table 28 Continued 

Direct 
Direct Direct & Indirect Type I Indirect Induced Indirect Type II Output Multipliers 

sector Name Income Indirect Income Multi- & Induced Income & Induced Multi-
Change Income Change plier Income Change Income plier Open I Closed 

C'h;inaE> Chanae Chanqe Model Model 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

73. Blast furnaces 0.2483 0.3662 0.1179 1.4748 0.6188 0.2526 0.3705 2.4921 1.3234 2.4627 

74. Primary steel and iron 0.2523 0.3486 0.0963 1. 3817 0.5891 0.2405 0.3368 2.3349 1.3021 2.3979 

75. Foundries 0.3921 0.5365 0.1444 1.3683 0.9065 0.3700 0.5144 2.3119 1.3630 3.0284 

76. Nonferrous primary and 
secondary smelting 0.1629 0.3137 0.1508 1.9257 0.5301 0.2164 0.3672 3.2541 1.3663 2.3160 

77. Aluminum smelting and non-
ferrous rolling and drawing 0.1719 0.3018 0.1299 1. 7557 0.5100 0.2082 0.3381 2.9668 1.2828 2.0855 

78. Casting and forgings 0.3200 0.4120 0,0920 1.2875 0.6962 0.2842 0.3762 2.1756 1.2311 2.5091 I-' 

79. Fabricated steel 0.2755 0.4085 0.1330 1.4828 0.6903 0.2818 0.4148 2.5056 1.2294 2.3652 l11 
w 

80. Plate work 0.2725 0,3499 0.0774 1.2840 0.5912 0.2413 0.3187 2.1695 1.1924 2.2855 

81. Sheet metal and 
architectural 0.2900 0.4348 0.1448 1.4993 0.7347 0.2999 0.4447 2.5334 1.3735 2.6709 

82. Metal doors 0.2755 0.4561 0.1806 1.6555 0.7707 0.3146 0.4952 2.7975 1.6473 3.0708 

83. Fabricated metal products 0.1537 0.3258 0.1721 2.1197 0.5505 0.2247 0.3968 3.5817 1.5716 2.5892 

84. Plumbing 0.2786 0.3224 0.0438 1.1572 0.5447 0.2223 0.2661 1.9551 1.1165 2.1301 

85. Bolts, nuts and screws 0.3189 0.4113 0.0924 1.2897 0.6950 0.2837 0.3761 2.1794 1. 2582 2.5487 

86. Electroplating, coating 
and engraving 0.3838 0.4872 0.1034 1.2694 0.8233 0.3361 0.4395 2.1451 1.3406 2.8383 

87. Valves and pipe fittings 0.2851 0.3988 0.1137 1.3988 0.6738 0.2750 0.3887 2.3634 1.3177 2.5584 

88. other fabricated metal 0.2171 0.3217 0.1046 1.4818 0.5436 0.2219 0.3265 2.5039 1.2877 2.2872 

89. Farm, construction and 
industrial machinery 0.2787 0.3793 0.1006 1.3610 0.6409 0.2616 0.3622 2.2996 1.3015 2.4938 

90. Materials handling machines 
and equipment 0.2719 0.3380 0,0661 1.2431 0.5711 0.2331 0.2992 2.1004 1.1834 2.2461 

91. Mining machinery & equipment 0.3525 0.4585 0.1060 1.3007 o. 7748 0.3163 0.4223 2.1980 1.2945 2. 7190 

92. Engines 0.2720 0.3864 0.1144 1. 4206 0.6530 0.2666 0.3810 2.4007 1.2884 2.5037 
93. Metal working machinery 0.3832 0.4973 0.1141 1. 2978 0.8403 0.3430 0.4571 2.1928 1.3286 2.8912 

--------------------------------------------------------------------------------------------------------------------------------------
(Continued) 



Table 28 Continued 

Direct 
Direct Direct & Indirect Type I Indirect Induced Indirect Type II Output Multipliers 

Sector Name Income Indirect Income Multi- & Induced Income & Induced Multi-
Change Income Change plier Income Change Income plier Open I Closed 

Chanqe Chanqe Chanqe Model Model 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

94. Industrial processing 

machinery 0.3802 0.4713 0.0911 1.2396 0.7963 0.3250 0.4161 2.0944 1.2530 2.7214 

95. General industrial 
machinery 0.2621 0.3696 0.1075 1.4101 0.6245 0.2549 0.3624 2.3827 1.3245 2.4835 

96. Refrigeration machinery 0.1996 0.2979 0.0983 1.4925 0.5034 0.2055 0.3038 2.5220 1.2961 2.2320 
97. Computers, accounting, 

office & service industry 0.3903 0.4827 0.0924 1.2367 0.8157 0.3330 0.4254 2.0899 1.2358 2.7326 

98. Electric instruments and I-' 
u, 

apparatus 0.2590 0.3129 0.0539 1.2081 0.5288 0.2159 0.2698 2.0417 1.1679 2.1508 ,i:,. 

99. Electric household equipment 0.2355 0.3023 0.0668 1. 2837 0.5107 0.2084 0.2752 2.1686 1.1495 2.1001 

100. Electrical communications 
equipment 0.4208 0.4629 0.0421 1.1000 0.7822 0.3193 0.3614 1.8588 1.1109 2.5542 

101. Other electrical apparatus 0.2266 0.3935 0.1669 1. 7365 0.6649 0.2714 0.4383 2.9342 1.5900 2.8033 
102. Aircraft 0.2936 0.3476 0.0540 1.1839 0.5874 0.2398 0.2938 2.0007 1.1286 2.2074 
103. Aircraft engines 0.4599 0.5684 0.1085 1.2359 0.9605 0.3921 0.5006 2.0885 1. 2534 3.0081 
104. Other aircraft 0.4149 0.5184 0.1035 1. 2495 0.8760 0.3576 0.4611 2.1114 1. 2863 2.9117 

105. Motor vehicles and parts 0.1060 0.1408 0.0348 1.3283 0.2379 0.0971 0.1319 2.2443 1.0941 1. 5304 

106. Ship & boat building 0.4212 0.5258 0.1046 1.2483 0.8884 0.3626 0.4672 2.1092 1.2898 2.9345 

107. other transportation 
equipment 0.2523 0.3911 0.1388 1.5501 0.6609 0.2698 0.4086 2.6195 1. 3676 2.5511 

108. Scientific instruments 0.3674 0.4838 0.1164 1.3168 0.8175 0.3337 0.4501 2.2251 1.4164 2.9358 

109. Mechanical measuring devices 0.2557 0.3266 0.0709 1.2773 0.5519 0.2253 0.2962 2.1584 1.1815 2.1964 

110. Medical instruments 0.4153 0.5155 0 . 1002 1.2413 0.8711 0.3556 0.4558 2.0975 1.3333 2.9536 

111. Photographic, time and 
optical instruments 0.3167 0.3783 0.1616 1.1945 0.6393 0.2610 0.3226 2.0186 1.1592 2.3330 

112. Garnes and toys 0.3042 0.3923 0.0881 1.2896 0.6629 0.2706 0.3587 2.1792 1.2550 2.4845 
113. Other manufacturing industries 0.3004 0.4219 0.1215 1.4045 0.7130 0.2911 0.4126 2.3735 1.3578 2.6770 

--------------------------------------------------------------------------------------------------------------------------------------
(Continued) 
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Table 28 Continued 

Direct 
Direct Direct & Indirect Type I Indirect Induced Indirect Type II Output Multipliers 

Sector Name I Income Indirect Income Multi- & Induced Income & Induced Multi-
Change Income Change plier Income Change Income plier Open I Closed 

Chanqe Chanqe Chanqe Model Model 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

114. Railroad transportation 0.4947 0.6043 0.1096 1.2215 1.0212 0.4169 0.5265 2.0643 1.2726 3.0861 
115. Intercity rural highway 

transportation 0.5659 0.6563 0.0904 1.1597 1.1090 0.4527 0.5431 1.9597 1.2286 3.2860 
116. Motor freight transpor-

tation and local trucking 
and storage 0.4003 0.6010 0.2007 1.5014 1.0156 0.4146 0.6153 2.5371 1.5224 3.3028 

117. Water transportation 0.5680 0.7009 0.1329 1.2340 1.1844 0.4835 0.6164 2.0852 1. 3294 3.5007 
Air transportation 0.4412 0.5820 0.1408 1.3191 0.9835 0.4015 0.5423 2.2291 1.3903 3.1820 .... 

118. U1 

119. Pipeline transportation 0.1746 0.2826 0.1080 1.6186 0.4776 0.1950 0.3030 2.7354 1.3166 2.2033 U1 

120. Local and suburban trans-
portation 0.4861 0.6183 0.1322 1.2720 1.0447 0.4264 0.5586 2.1491 1.4678 3.4057 

121. Other transportation 
services 0.3843 0.5648 0.1805 1.4697 0.9543 0.3895 0.5700 2.4832 1.4060 3.1812 

122. Telephone and telegraph 0.3728 0.4343 0.0615 1.1650 0.7339 0.2996 0.3611 1.9686 1.1391 2.4734 
123. Radio and T.V. 0.3208 0.4509 0.1301 1.4055 0.7620 0.3111 0.4412 2.3753 1.3343 2.7436 
124. Other communications 0.2564 0.4153 0.1589 1.6197 0.7018 0.2865 0.4454 2.7371 1.3632 2.6234 
125. Gas services 0.1037 0.4001 0.2964 3.8582 0.6761 0.2760 0.5724 6.5198 1.8413 3.0604 
126. Electrical services 0.1755 0.3119 0.1364 1. 7772 0.5271 0.2152 0.3516 3.0034 1.4494 2.3994 
127. Water & sanitary services 0.3005 0.4766 0.1761 1.5860 0.8054 0.3288 0.5049 2.6802 1.4166 2.7793 
128. Wholesale auto parts 

and supplies 0.5956 0.6622 0.0666 1.1118 1.1190 0.4568 0.5234 1.8788 1.1623 3 .1877 
129. Wholesale groceries and 

related products 0.5255 0.6145 0.0890 1.1694 1.0384 0.4239 0.5129 1.9760 1.2536 3.1464 
130. Wholesale farm products and 

farm product warehousing 0.3263 0.4565 0.1302 1.3990 o. 7714 0.3149 0.4451 2.3641 1.3087 2.7261 
131. Wholesale livestock 0.5125 0.6740 0.1615 1. 3151 1.1389 0.4649 0.6264 2.2222 1.4068 3.4909 

--------------------------------------------------------------------------------------------------------------------------------------
(Continued) 



Table 28 Continued 

Direct 
Direct Direct & Indirect Type I Indirect Induced Indirect Type II Output Multipliers 

Sector Name Income Indirect Income Multi- & Induced Income & Induced Multi-
Change Income Change plier Income Change Income plier Open I Closed 

Chancre Chancre Chanqe Model Model 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

132. Wholesale machinery, equip-
ment and supplies 0.4982 0.5730 0.0748 1.1501 0.9683 0."3953 0.4701 1.9436 1.1825 2.9740 

133. Wholesale petroleum and 
petroleum products 0.3320 0.4213 0.0893 1.2690 0.7119 0.2906 0.3799 2.1443 1.2464 2.5629 

134. General wholesale 0.5494 0.6278 0.0784 1.1427 1.0609 0.4331 0.5115 1. 9310 1.2096 3.0584 
135. Lumber yards 0.3568 0.4430 0.0862 1.2416 0.7486 0.3056 0.3918 2.0981 1. 2063 2.5918 

136. Farm equipment dealers 0.4890 0.5687 0.0797 1.1630 0.9609 0.3922 0.4719 1.9650 1.2142 2.9989 

137. Hardware, heating, elec- .... 
(.Tl 

trical, paint & wallpaper 0.5832 0.7049 0.1217 1.2087 1.1912 0.4863 0.6080 2.0425 1.3068 3.5161 °' 
138. Department & variety stores 0.4091 0.4944 0.0853 1. 2085 0.8354 0.3410 0.4263 2.0420 1.2233 2.6868 

139. Food stores 0.5238 0.6321 0.1083 1.2068 1.0681 0.4360 0.5443 2.0391 1.2799 3.1822 

140. Automotive dealers and 
repair shops 0.4773 0.5822 0.1049 1. 2198 0.9838 0.4016 0.5065 2.0612 1.1768 2.7861 

141. Gasoline service stations 0.5724 0.6600 0.0876 1.1530 1.1152 0.4552 0.5428 1.9483 1.2292 3.2651 

142. Apparel & accessory stores 0.5147 0.6233 0.1086 1.2110 1.0533 0.4300 0.5386 2.0464 1.2776 3.2011 

143. Furniture, home furnishings 
and equipment stores 0.5176 0.6743 0.1567 1.3027 1.1394 0.4651 0.6218 2.2013 1.3827 3.4723 

144. Eating & drinking places 0.3334 0.5127 0.1793 1.5378 0.8663 0.3536 0.5329 2.5984 1. 6057 3.1312 

145. Other retail 0.5257 0.6311 0.1054 1.2005 1.0664 0.4353 0.5407 2.0285 1.2585 3.1709 

146. Banking & credit agencies 0.5357 0.6125 0.0768 1.1434 1.0349 0.4224 0.4992 1. 9319 1.1405 2.8955 

147. Insurance carriers 0.4682 0.5836 0.1154 1.2465 0.9861 0.4025 0.5179 2.1062 1.2627 3.0298 

148. F.I.R.E. nee 0.3293 0.5774 0.2481 1. 7534 0.9757 0.3983 0.6464 2.9630 1.5233 3.2284 

149. Legal services 0.6134 0.6801 0.0667 1.1087 1.1493 0.4692 0.5359 1.8737 1.1412 3.2605 

150. Lodging services 0.3966 0.5476 0.1510 1.3807 0.9253 0.3777 0.5287 2.3331 1.3869 3.0820 

151. Personal services 0.5315 0.6432 0.1117 1.2102 1.0869 0.4437 0.5554 2.0450 1.2833 3.2170 

152. Advertising 0.2232 0.5105 0.2873 2.2872 0.8627 0.3522 0.6395 3.8651 1.5977 3.1302 
153. Duplicating & addressing 0.5062 0.6046 0.0984 1.1944 1.0216 0.4170 0.5154 2.0182 1.2289 3.1093 

--------------------------------------------------------------------------------------------------------------------------------------
(Continued) 
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Table 28 Continued 

Sector Name 

174. Outdoor recreation 
175. scrap 

Direct 
Income 
Change 

(1) 

0.5674 
0.4237 

Footnotes numbers correspond to column numbers 

Direct & 
Indirect 

Income 
Chanae 

(2) 

0.6523 
0.5732 

Indirect 
Income 
Change 

(3) 

0.0849 
0.1495 

Type I 
Multi-
plier 

(4) 

1.1496 
1. 3528 

1. Household row of the direct requirements table (Appendix A, Table 2). 

Direct 
Indirect 

& Induced 
Income 
Chanae 

(5) 

1.1023 
0.9686 

Induced 
Income 
Change 

(6) 

0.4500 
0.3954 

Indirect 
& Induced 

Income 
Chanqe 

(7) 

0.5349 
0.5449 

Type II 
Multi-
plier 

(8) 

1.9427 
2.2861 

Output Multipliers 

Open 
Model 

(9) 

1.2626 
1.3826 

I Closed 
Model 

(10) 

3.3094 
3.1852 

2. The sum of each column in the direct and indirect requirements table (Appendix A, Table 3) multiplied by the household entry in the 
corresponding column of the direct requirements table (Appendix A, Table 2). 

3. The direct and indirect income change (column 2) less the direct income change (column 1). 
4. The direct and indirect income change (column 2) divided by the direct income change (column 1). 
s. Household row of the direct, indirect, and induced requirements table (Appendix A, Table 3). 
6. Direct, indirect, and induced income change (column 5) less the direct and indirect income change (column 2). 
7. Indirect income change (column 3) plus the induced income change (column 6). 
8. Direct, indirect, and induced income change (column 5) divided by the direct income change (column 1). 
9. The sum of each column in the direct and indirect requirements table (Appendix A, Table 3), divided by that column's diagonal 

element. 
10. The sum of each column in the direct, indirect, and induced requirements table (Appendix A, Table 4) divided by that column's 

diagonal element. 

.,, 

f-J 
\J1 
CD 
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that will have the greatest direct effects upon household income in cases of indus­

trial development needed to provide jobs for the state's labor force. 

The general information as to the quantity of direct income payments made by 

each sector of the economy to the household sector can be obtained from the trans­

actions table of the Texas Input-Output Model (Appendix A, Table 1, row 176). 

Due to interdependence among the sectors of the economy, there is an indirect 

household income change in addition to the direct change that occurs as the result 

of an individual sector's change in production. The indirect effect is brought about 

as each sector's suppliers change their respective purchases of household supplied 

inputs (labor and management) when there are changes (increases or decreases) in 

their respective outputs. 

in column 3 of Table 28. 

The individual sector indirect income changes are shown 

The Type I income multiplier is the ratio of direct and in-

direct income to direct income and is the household income payments by all sectors of 

the economy per dollar of direct income payments of each individual sector (Table 28, 

column 4). For example, the production of one dollar of boxes and paper containers 

(Sector 46) results in $0.2037 of payments of income to the household sector by the 

box and paper container sector (Table 28, row 46, column 1). An additional $0.1769 

is paid to the household sector by all other sectors of the economy (Table 28, row 

46, column 3). This indirect income payment of $0.1769 represents income received 

by households due to the household inputs required to produce the goods and services 

purchased for use directly in the manufacture of one dollar of boxes and paper con­

tainers by Sector 46, and indirectly in the goods and services used by the sectors 

which manufacture the inputs used by the sectors which supply the input suppliers 

of the boxes and paper container manufacturing sector. 

The Type I income multiplier is the ratio of the direct plus indirect income 

change to the direct income change, when household spending of additional income is 

not considered. The Type I income multiplier for a sector expresses the total or 

economywide income payment to the household sector per dollar of direct income paid 

to the household sector by the sector. For example, the Type I multiplier for Sec­

tor 46, boxes and paper containers is 1.86 (Table 28, row 46, column 4). This means 

that for each dollar of wages and salaries paid directly to the household sector by 

Sector 46, there will be an additional $0.86 paid to the household sectors through 

the indirect route described in the paragraph immediately above. 

The size of the Type I income multiplier depends upon two factors -- the degree 

or amount of interdependence among the sectors as expressed by the total direct and 

indirect income change, and the direct income change. The larger the former is in 

relation to the latter, the larger the Type I income multiplier is. Estimates of 

the Type I multiplier for Texas sectors ranged from lows of approximately 1.10 to 

1.24 for many of the services and trades sectors to a high of 12.61 for feedlot 

livestock production (Table 28, column 4). Approximately 28 percent of the input­

output model sectors had Type I multipliers in the 1.10 to 1.24 range, 38 percent 

in the 1.25 to 1.49 range, 19 percent in the 1.50 to 1.99 range and 3 percent 
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greater than 5.00 (Figure 21). The livestock sectors of agriculture and the food 

processing and petroleum refining sectors of the manufacturing group had higher 

Type I income multipliers than other manufacturing, trades, and service sectors 

(Table 28, Sectors 10-12, 27-34, and 63). 

The Type II income multiplier is analogous to the Type I multiplier. It is 

calculated from the closed input-output model (model with households included among 

the processing sectors). It expresses the direct, indirect, and induced income paid 

to households per dollar of direct income paid to households. The induced component 

is a result of inclusion of the spending by households of new income received as a 

result of increased production by one of the processing sectors (Table 28, column 6). 

Type II income multipliers are greater than Type I income multipliers due to the 

added household consumption resulting from new income. For example, the Type I mul­

tiplier for Sector 46 (boxes and paper cartons) was 1.86. The Type II multiplier 

for Sector 46 was 3.16 (Table 28, row 46, column 8). The difference is due to the 

$0.26 of induced income resulting from the household sector's spending of both the 

direct and indirect household income received as a result of Sector 46 payments of 

direct income to households as a part of production costs. The induced income changes 

and Type II income multiplier for each sector are shown in columns 6 and 8 of Table 

28 respectively. The distribution of the number of sectors in each of five size 

classes of Type II multipliers is shown in Figure 22. Of the 175 sectors in the mo­

del, 15 percent were in the 1.50 to 1.99 range, 49 percent were in the 2.00 to 2.49 

range, 17 percent were in the 2.50 to 2.99 range, 14 percent were in the 3.00 to 4.99 

range and five percent of the sectors had Type II multipliers that exceeded 5.00 

(Figure 22). These estimates illustrate the extent of interdependence among sectors 

and emphasize the potential effects of household income upon the economy. This in­

formation is especially useful in public policy and program planning to encourage 

and stimulate employment of labor. The information is also useful in the evaluation 

of public spending to stimulate employment or to increase incomes of selected dis­

advantaged groups. The multipliers assist in identifying the industries through 

which the largest effects can be obtained. Thus, the recruitment and expansion of 

these industries within the state's economy would be desirable if markets for the 

products are available. 

Whereas the Type I and Type II income multipliers relate total household income 

to direct household sector payments by a producing sector, the output multiplier for 

a sector expresses the gross value of products and services required of the Texas 

economy per dollar of output of the sector, f.o.b. the shipper to final demand, 

whereas output multipliers express the direct and indirect requirements per dollar 

of total sales f.o.b. the shipper. 

In many cases the planner will find output multipliers to be more useful since 

the data concerning sales to final demand may not be as readily available as the 

data pertaining to total outputs or contemplated total outputs. Output multipliers 

are also of interest for industries or sectors which produce and supply partially 
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Figure 21. Number of Sectors by Size Class of Type I Income Multiplier -­
Texas Input-Output Mode; 1967. 
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Figure 22. Number of Sectors by Size Class of Type II Income Multipliers -­
Texas Input-Output Model: 1967. 
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finished goods as inputs to other industries. In many such sectors, sales to final 

demand are low, and thus, final demand multipliers are not completely appropriate 

measures for use in planning work relating to this type of sector. Output multipli­

ers for these sectors provide information useful for calculating the economic impacts 

of changes in the production of the intermediate goods industries that might result 

from changes in resource supplies such as exhaustion of basic raw materials. The 

total economic impact is estimated as the change in output times the output multi­

plier. For example, when households are not included among the processing sectors, 

the total impact upon the Texas economy per dollar reduction in output of crude pe­

troleum (Sector 18) would be $1.18 (Table 28, row 18, column 9). When the household 

sector is included among the processing sectors, the impact per dollar of output of 

crude petroleum would be $2.41 (Table 28, row 18, column 10). 

The number of sectors in each size category of output multipliers are shown in 

Figure 23 for the open model and in Figure 24 for the closed model. The individual 

sector estimates are shown in Table 28, columns 9 and 10. In the open model, 95 

percent of the sectors had output multipliers less than 2.00 (Figure 23), whereas 

in the closed model 99 percent of the sectors had output multipliers of 2.00 or 

greater (Figure 24). This illustrates the significance of household spending with­

in the economy and more importantly demonstrates the overall effects of leakage from 

the economy. The payments of wages and salaries to households by each sector, when 

analyzed in the open input-output model, are analogous to leakages from the economy 

such as payments to establishments outside the economy for imported materials. The 

result is lower interdependence coefficients and multipliers than is the case when 

the model is closed and households are included among the processing sectors. In 

this respect the open model is somewhat unrealistic because the household sector is 

a part of the economy and cannot be ignored. In fact, the local economy household 

sector is a major produce-and-service-demand-generating sector within the economy. 

Thus, its inclusion as an integral part of the input-output analyses is desirable 

for planning and public policy making purposes. The open model analysis is useful, 

however, for the purpose of making estimates of the induced effects of the simulta­

neous changes in production by the goods and services industries and the household 

sector spending of the resulting associated changes in income payments to the house­

hold sectors. 

Economic Impact Analyses Illustrated 

Change in Final Demand 

Public sector analysts and planners, as well as private sector leaders, are 

often concerned with the problem of estimating total economic and individual sector 

effects of changes in markets for finished goods and services . Both public and 

private groups of decision makers benefit from information that relates the value 

of individual sector finished goods and services ready for delivery to final demand 



- 163 -

No. Sectors 

90 87 

• 
80 - .. .. • • • .. .. • • • .. .. .. 
70 - • • • :II :II :II • • • :II :II 

60 11• ~ • :II -
JI • • • • • JI 

:II >I >I 

50 - • 
>I 

40 
40 • • • :II :II :II 

- 11• • • 38 
>I >I >I >I >I • • • • JI :II :II 

30 
>I >I >I >I • • • • .. - :II • .. • >I >I • • • 

20 
.. .. . :II >I .. .. .. • • • • JI • • - .. >I >I .. .. • • • JI JI JI JI JI • >I >I 

>I .... • .... • • • JI JI JI JI JI .. :II :II 

10 

0 

.. .. .. • ~ ~ • • • JI • JI :II :II :II 6 .. .. .. • • • • • • 2 • • JI JI JI :II :II :II r:-.-.-YJ 1 l >I >I >I >I >I • • • 'V"YI~ • • • • • .II .II -
IIY'J 

Under l.lO to 1.25 to 1.50 to 2.00 to 2.50 to 3.00 to Over 

1.10 1.24 1.49 1.99 2.49 2.99 4.99 5.00 

Output Multipliers -- Open Model 

Figure 23. Number of Sectors by Size Class of Open Model Output Multi-
pliers Texas Input-Output Model; 1967. 
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to the direct and indirect production required of the entire economy in order for 

such deliveries to be made. Such information is especially useful for planning 

levels of production by those sectors of the economy which produce raw materials 

and partially finished goods used by other sectors, since these sectors operate at 

several stages removed from final markets. In effect, such sectors are confronted 

with the problem of understanding the interindustry relationships among the differ­

ent users of their products as well as the markets for the products of their custo­

mers and even their customers' customers in order to reach decisions about the lev­

el of production required to supply their markets. Input-output models provide a 

means whereby these effects and requirements can be estimated. The necessary infor­

mation for such analyses are found in the direct, indirect, and induced requirements 

tables (Appendix A, Table 4). 

In an earlier section, the direct, indirect, and induced requirements of pro­

duction were discussed and illustrated for the summarized version of the Texas 

Input-Output Model (Tables 22, 23, 24, and 25). The type of effects illustrated are 

often referred to as economic impacts of changes in the level of production of an 

individual sector. The earlier discussion illustrated these impacts at the gross 

or industry group level. The purpose of this section is to treat the topic of eco­

nomic impact analysis at the more detailed level of the 183-sector model. 

In order to illustrate the input-output model technique of economic impact 

analysis, the effects of a change in the aircraft manufacturing sector (Sector 102) 

will be presented below. This sector, in Texas, produces military aircraft for the 

U. S. government. Thus, its sales are to final demand. Total output in 1967 was 

$1,805,321,000. Of the manufacturing group of sectors, only two others -- petro­

leum refining and organic chemicals -- had larger outputs in 1967. From an output 

standpoint, aircraft manufacturing is one of the major manufacturing sectors of the 

Texas economy. Demand for its output depends upon federal government demand for 

aircraft, which has varied significantly in the past. Thus, changes in production 

may occur and as a result other parts of the Texas economy can be expected to fluc­

tuate due to the interdependencies among the sectors. 

Estimated direct costs and the sectors to which expenditures would be made for 

the purchase of materials, services, labor, taxes and imports to produce $100 mil­

lion of aircraft by Sector 102 are shown in column one of Table 29. The estimates 
' for this sector were made by multiplying each of the direct requirements coefficients 

of Appendix A, Table 2, column 102 by $100 million. Note that over 46 percent of 

such payments would be for imports from outside Texas (row 181), 29 percent would 

be to households (row 176), and six percent would be paid to the Federal Government 

(row 178) in the form of payroll and income taxes. The reader can see the dollar 

amounts and sectors to which payments would be made by carefully studying Table 29, 

coli.nnn one. 
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Table 29. Economic Impacts of $100 Million Increase in Demand for Aircraft by the 
Federal Government -- 1967 

Sector 

1. Irrigated cotton 

2. Irrigated food grains 

3. Irrigated feed grains 

4. Other irrigated crops 

5. Dryland cotton 

6. Dryland food grains 

7. Dryland feed grains 

8. Other dryland crops 

9. Range livestock production 

10. Feedlot livestock production 

11. Dairy 

12. Poultry and eggs 

13. Agricultural supply except 
farm machinery 

14. Cotton ginning 

15. Agricultural servicesW 

16. Forestry 

17. Fisheries 

18. Crude petroleum 

19. Natural gas liquids 

20. Oil and gas field services 

21. Other mining and quarrying 

22. Residential construction 

23. Commercial, educational and 
institutional construction 

24. Industrial construction 

25. Facility construction 

26. Maintenance and repair 

27. Meat products 

28. Poultry products 

29. Dairies 

30. Grain milling 

31. Animal feeds 

Direct 
Effects.al 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4,542 

0 

7,201 

0 

0 

0 

0 

406,631 

0 

0 

0 

0 

0 

Direct 
plus 

Indirect 
Effectsbl 

(Dollars) 

1,988 

729 

1,154 

2,043 

634 

226 

1,754 

1,455 

8,531 

6,946 

10,126 

605 

972 

161 

1,252 

6,213 

2,486 

162,490 

17,655 

17,429 

16,957 

0 

68 

0 

568 

456,388 

19,398 

396 

22,425 

1,714 

2,358 

Direct, 
Indirect and 

Induced 
Effects£/ 

43,235 

38,263 

80,945 

234,631 

26,970 

14,752 

111,847 

136,292 

561,902 

437,207 

370,600 

311,420 

90,927 

4,287 

98,705 

23,819 

54,541 

1,167,708 

125,654 

123,581 

40,960 

0 

143 

0 

1,198 

962,237 

1,219,249 

179,090 

737,606 

86,403 

230,356 

(Continued) 
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Sector 

32. Bakery products 

33. Canned, preserved, pickled, 
dried and frozen foods 

34. Other food and kindred products 

35. Beverages 

36. Textile mill products 

37. Mens, boys, women and misses 
and childrens furnishings 

38. Related apparel 

39. Logging 

40. Lumber mills 

41. Millword and wood products 

42. Wood furniture and fixtures 

43. Metal furniture and fixtures 

44. Paper and paper mills 

45. Paper products except boxes 
and containers 

46. Boxes and paper containers 

47. Newspapers 

48. Publishing 

49. Printing 

50. Mainfold business forms 

51. Other printing and publishing 

52. Cholrine and alkalies 

53. Cyclic crudes and intermediates 
and inorganic pigments 

54. Organic chemicals 

55. Inorganic chemicals 

56. Fibers, plastics 

57. Synthetic rubber 

58. Drugs 

59. Agricultural chemicals 

60. Soaps, cleansers and toiletries 

61. Paints and varnishes 
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Direct 
EffectsY 

0 

0 

1,828 

942 

6,425 

1,163 

0 

0 

0 

15,510 

2,216 

3,213 

0 

0 

0 

12,020 

346,974 

73,062 

38,885 

12,463 

0 

166 

3,268 

609 

55 

1,163 

0 

0 

13,959 

24,539 

Direct Direct 
plus Indirect and 

Indirect Induced 
Ef:f;ects£/ Effectssl 

(Dollars) 

10,852 383,488 

17,756 321,832 

4,275 745,172 

2,446 603,347 

13,249 47,580 

3,026 308,007 

839 54,195 

4,781 20,519 

13,343 46,027 

36,540 106,676 

11,204 86,033 

5,559 25,430 

36,433 167,635 

14,652 103,379 

13,460 124,081 

20 I 735 430,437 

383 ,028 405,641 

166,645 389,468 

44,579 75,692 

36,048 83,154 

21,559 64,699 

8,515 25,297 

35,843 130,452 

9,240 106,366 

28,100 44,540 

5,570 20,921 

255 25,109 

1,303 96,873 

17 ,309 90,091 

42,927 122,357 

(Continued) 



Table 29 Continued 

Sector 

62. Other chemicals 

63. Petroleum refining 

64. Other petroleum products 

65. Tires 

66. Fabricated rubber products 

67. Plastic products 

68. Leather & leather products 

69. Glass 

70. Clay 

71. Cut stone and other clay and 
shell products 

72. Cement and concrete products 

73. Blast furnaces 

74. Primary steel and iron 

75. Foundries 

76. Nonferrous prilllary and 
secondary smelting 

77. Aluminum smelting and non-
ferrous rolling and drawing 

78. Castings and forgings 

79. Fabricated steel 

80. Plate work 

81. Sheet metal and architectural 

82. Metal doors 

83. Fabricated metal products 

84. Plumbing 

85. Bolts, nuts and screws 

86. Electroplating, coating 
and engraving 

87. Valves and pipe fittings 

88. Other fabricated metal 

89. Farm, construction and indus­
trial machinery 

90. Materials handling machinery 
and equipment 

- 167 -

Direct 
Effectsa.l 

57,441 

176,534 

43,649 

2,991 

20,107 

38,054 

14,346 

111 

0 

6,536 

0 

3,434 

0 

2,160 

499 

669,410 

98,487 

45,311 

69,849 

7,976 

554 

20,052 

1,108 

41,322 

56,832 

166 

38,165 

0 

0 

Direct 
plus 

Indirect 
Effects£/ 

(Dollars) 

69,485 

310,391 

51,092 

7,442 

38,675 

73,384 

16,629 

4,179 

6,257 

18,446 

20,419 

27,173 

15,957 

15,374 

66,456 

831,950 

329,442 

56,850 

75,892 

19,711 

1,108 

35,171 

7,201 

-50,219 

66,539 

9,984 

54,547 

3,270 

1,122 

Direct, 
Indirect and 

Induced 
Effects£/ 

89,550 

1,911,451 

67,235 

61,869 

51,538 

111,001 

32,561 

58,392 

33,431 

64,249 

52,758 

53,211 

26,600 

39,993 

73,971 

892,181 

351,558 

64,688 

80,546 

49,852 

14,490 

129,393 

21,029 

64,401 

70,263 

29,486 

75,890 

20,581 

2,839 

(Continued) 
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Table 29 Continued 

Sector 

91. Mining machinery and equipment 

92. Engines 

93. Metal working machinery 

94. Industrial processing machinery 

95. General industrial machinery 

96. Refrigeration machinery 

97. Computers, accounting, office 
and service industry machinery 

98. Electric instrument and apparatus 

99. Electrical household equipment 

100. Electronic communications 
equipment 

101. Other electrical apparatus 

102. Aircraft 

103. Aircraft engines 

104. Other aircraft 

105. Motor vehicles and parts 

106. Ship and boat building 

107. Other transportation equipment 

108. Scientific instruments 

109. Mechanical measuring devices 

110. Medical instrl.lltlents 

111. Photographic, time and 
optical instruments 

112. Games and toys 

113. Other manufacturing industries 

114. Railroad transportation 

115. Intercity rural highway 
transportation 

116. Motor freight transportation and 
local trucking and storage 

117. Water transportation 

118. Air transportation 

119. Pipeline transportation 

Direct 
Effects~ 

2,271 

0 

57,164 

46,972 

18,833 

104,912 

294,352 

206,778 

0 

1,484,777 

310,803 

1,335,940 

0 

1,437,528 

16,507 

0 

0 

5,484 

21,492 

17,061 

27 ,253 

0 

127,235 

120,256 

55 

152,106 

0 

162,187 

0 

Direct 
plus 

Indirect 
Effectsbl 

(Dollars) 

4,541 

2,021 

78,448 

50,558 

22,221 

108,783 

329,552 

226,305 

236 

1,522,770 

345,452 

101,356,656 

20 

1,462,785 

36,378 

669 

1,569 

16,060 

22,621 

18,249 

40,628 

258 

135,952 

186,043 

1,658 

230,809 

9,339 

178,615 

17,458 

Direct, 
Indirect and 

Induced 
Effects£/ 

10,620 

6,257 

86,388 

62,276 

26,560 

129,206 

337,809 

254,563 

3,157 

1,548,824 

360,110 

101,361,715 

493 

1,464,649 

673,481 

28,223 

92,750 

23,880 

23,785 

36,992 

64,162 

11,300 

203,063 

440,680 

113,324 

1,225,157 

79,110 

522,498 

97,587 

(Continued) 
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Table 29 Continued 

Sector 

120. Local and suburban transportation 

121. Other transportation services 

122. Telephone and telegraph 

123. Radio and TV 

124 . other corrmunications 

125. Gas services 

126. Electric services 

127. Water and sanitary services 

128. Wholesale auto, parts & ·supplies 

129. Wholesale groceries and re­
lated products 

130. Wholesale farm products and farm 
product warehousing 

131. Wholesale livestock 

132. Wholesale machinery, equipment 
and supplies 

133. Wholesale petroleum and 
petroleum products 

134. General wholesale 

135. Lumber yards 

136. Farm equipment dealers 

137. Hardware, heating, electrical, 
paint and wallpaper 

138. Department and variety stores 

139. Food stores 

140. Automotive dealers and repair 
shops 

141. Gasoline service stations 

142. Apparel and accessory stores 

143. Furniture, home furnishings, 
and equipment stores 

144. Eating and drinking places 

145. Other retail 

146. Banking and credit agencies 

147. Insurance carriers 

Direct 
Effects~ 

55 

18,612 

61,263 

0 

2,049 

5,041 

85,525 

7,478 

3,379 

0 

0 

0 

416,214 

52,456 

387,023 

4,764 

277 

3,933 

2,271 

0 

609 

0 

0 

111 

111 

21,160 

225,112 

107,128 

Direct 
plus 

Indirect 
Effectsl21 

(Dollars) 

186 

24,981 

140,473 

12,103 

2,603 

81,101 

202,663 

22,824 

15,987 

1,061 

1,446 

528 

444,949 

64,625 

472,243 

12,652 

465 

4,534 

2,349 

373 

15,053 

14,480 

170 

173 

15,418 

25,738 

301,174 

187,441 

Direct, 
Indirect and 

Induced 
Effects.cl 

113,140 

46,446 

1,131,489 

140,227 

8,885 

775,728 

1,545,090 

348,123 

941,549 

716,644 

95,268 

45,459 

629,396 

297,848 

2,669,139 

115,401 

83,447 

104,701 

2,400,886 

1,485,029 

2,323,624 

627,433 

645,311 

467,723 

1,877,309 

1,265,504 

2,795,870 

1,393,834 

(Continued) 



Table 29 Continued 

Sector 

148. F.I.R.E. nee 

149. Legal services 

150. Lodging services 

151. Personal services 

152. Advertising 

153. Duplicating and addressing 

154. Employment agencies; private 

155. Photographic services 

156. Research and development 

157. Other business services 

158. Motion picture, amusement and 
recreation services 

159. Automobile rental services 

160. Automobile parking 

161. Electrical repair 

162. Miscellaneous repair services 

163. Physicians and dentists services 

164. Hospital and laboratory services 

165. Other medical services 

166. Education (public and private) 

167. Colleges and universities 

168. Other educational services 

169. Engineering and architectural 
services 

170. Accounting, auditing, and 
bookkeeping 

171. Other professional services 

172. Other services 

173. Ordnance and accessories 

174. Outdoor recreation 

175. Scrap 

176. Households 

177. Property payment 

- 170 -

Direct 
Effects~ 

0 

0 

0 

5,428 

66,526 

16,728 

388 

67,633 

14,457 

95,994 

0 

15,399 

0 

1,606 

14,014 

0 

0 

0 

636,341 

187,280 

0 

81,094 

2,880 

0 

82,035 

665 

23,874 

0 

29,363,642 

5,888,814 

Direct 
plus 

Indirect/ 
Effectsl2. 

(Dollars) 

69,485 

27,592 

17,216 

12,735 

131,142 

34,780 

1,506 

85,240 

16,451 

169,858 

2,407 

29,240 

170 

3,311 

37,348 

1,127 

464 

12 

720,625 

208,417 

61 

89,545 

32,639 

20,803 

98,452 

699 

26,189 

21,101 

Direct, 
Indirect and 

Induced 
Effects.I.I 

1,491,648 

304,585 

500,609 

1,165,671 

312,485 

140,358 

13,692 

208,431 

20,528 

605,186 

420,186 

119,754 

47,136 

131,752 

309,365 

1,152,304 

912,719 

397,647 

2,265,559 

812,815 

129,072 

119,254 

464,401 

72,944 

994,523 

9,432 

106,133 

27,629 

58,747,025 

-----------------------------------------------------------------------------------
(Continued) 
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Table 29 Continued 

! 
Direct Direct, 

Sector Direct plus Indirect and 
Effects~ Indirect Induced 

Effects!2/ Effects£/ 

(Dollars) 

178. Federal government 6,109,052 

179. State government 236,191 

180. Local government 317,007 

181. Imports 46,573,379 

182. Depreciation 453,105 

TOTAL 100,000,000 ll4,392,531 223,745,997 

*Sector No. 102; Appendix A, Tables 2, 3, and 4. 

~ Appendix A, Table 2, Column 102; each cell multiplied by $100 million. 

£1 Appendix A, Table 3, Column 102; each cell multi plied by $100 million. 

::.I Appendix A, Table 4, Column 102; each cell multi plied by $100 million. 
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'!'he direct expenditure for materials and services to produce aircraft necessi­

tate that the sectors to which orders are placed increase their respective outputs. 

'!'his, of course, requires that these sectors purchase additional inputs from their 

suppliers. 'l'he inputs requirements of each of these sectors are also shown in Ap­

pendix A, Table 2, in each respective sector's column. 'l'he direct plus indirect re­

quirements, excluding the induced effects of new household income, are shown in Ta­

ble 29, column 2. 'l'he total effect of the initial $100 million is estimated at 

$114.4 million (Table 29, column 2 total). '!'his is not especially large and is due 

to the large leakage in the form of imports and the fact that the $29.3 million in 

new household income is also treated as a leakage in the direct plus indirect re­

quirements analysis. 

'l'he indirect requirements of the economy resulting from the production of $100 

million of new aircraft are obtained by calculating the difference between the dol­

lar values in columns two and one of Table 29. Aircraft manufacture (Sector 102) 

requires no direct inputs from the agricultural sectors, but according to the input­

output model, sectors from which aircraft manufacture purchases do require such in­

puts. For example, the indirect requirements from the irrigated cotton producing 

sector (Sector 1) are estimated at $1,988 (Table 29, row 1, column 2) to produce 

aircraft valued at $100 million. Likewise, aircraft production uses zero crude pe­

troleum directly but, according to the input-output model, the indirect requirements 

would be $162,490 for the $100 million of aircraft production (Table 29, row 18, col­

umn 2). 

Manufacture of $100 million of output by Sector 102 requires $6,425 of direct 

inputs from the textile mill sector (Table 29, row 36, column 1). Direct plus in­

direct requirements of textile mill outputs were estimated at $13,249 which means 

that $100 million of aircraft manufacture has an indirect textile mill requirement 

of $6,824 ($13,249 - $6,425) (Table 29, row 36, columns 1 and 2). The indirect re­

quirement is due to the textile input requirements of sectors that supply inputs to 

the aircraft manufacturing sector directly as well as by sectors which supply inputs 

to the latter group of sectors. The indirect requirements of other sectors of the 

economy for the production of $100 million of aircraft are interpreted in the same 

way. 

When the input-output model is closed; i.e. households are included as one of 

the processing sectors, the induced effects of household spending of additional in­

come can be estimated. '!'he estimates of the direct, indirect, and induced effects 

of $100 million increase in aircraft output are $223.7 million (Table 29, column 3). 

'l'he individual sector components of the total effects are shown within Table 29. For 

example, the initial $100 million of aircraft manufacture spending yielded approxi­

mately $29.4 million in direct payments of salaries, wages, and dividends to house­

holds. The indirect and induced requirements for production by other sectors of the 

economy results in estimated total payments to households of $58.7 million (Table 29 
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row 176, column 3). The induced effects of this level of payments to households 

upon the textile mill products sector was estimated at $34,331 ($47,580 - $13,249) 

(Table 29, row 36, column 3). The $34,331 of textile mill induced outputs would be 

used as inputs to other sectors which produce and sell finished goods to households. 

The markets for these sector's outputs would have been expanded by the gross amount 

of $34,331 on the basis of household incomes resulting from a $100 million increased 

production of aircraft. The induced effects of this increased household income upon 

gross markets of other sectors is interpreted in an analogous manner and can be ob­

served for the aircraft manufacturing sector example in Table 29, column 3. The co­

efficients whereby similar analyses of the direct, indirect, and induced effects of 

changes in production of each sector of the economy are presented in Appendix A, Ta­

bles 2, 3, and 4. The analyst or planner can apply estimates of changes in sales to 

final demand directly to the coefficients and calculate the total economy and indi­

vidual sector effects for each sector of interest. 

Change in Output 

In the previous discussion, the input-output model was used to analyze the eco­

nomic impacts of a change in final demand for a typical manufacturing sector of the 

economy. Since many sectors sell only a part of outputs to final demand and in some 

rather important cases, practically no sales are made to final demand sectors, the 

analyses based on final demand multipliers ,do not provide information usable by 

planners. In these cases, output multipliers derived from the final demand multi­

pliers are the appropriate types of multipliers whereby the economy-wide effects of 

changes in outputs resulting either from changes in demand for intermediate products 

and services or changes in basic resources used by such industries can be analyzed. 

Output multipliers are calculated directly from the direct and indirect require­

ments and the direct, indirect, and induced requirements tables (Appendix A, Tables 

3 and 4) by dividing each cell of each respective column by the value in the diago­

nal or row-column intersection cell. The division -- the value in the diagonal cell 

of the direct plus indirect requirements table -- in the calculation for each respec­

tive sector contains one dollar of output. Under the assumptions of input-output 

analyses, each sector produces homogeneous outputs, therefore sales to intermediate 

demand and final demand are of the same kinds of outputs. Thus, when the calculation 

stated above is made, the result is a new multiplier which is expressed in terms of 

requirements per dollar of output as opposed to requirements per dollar of sales to 

final demand. 

Output multipliers were calculated for each sector of the Texas Input-Output 

Model (Table 28). A detailed illustration of the computation of the sector-by­

sector direct, indirect, and induced requirements for two sectors of the model (ir­

rigated feed grains and aircraft manufacture) are shown in Table 30. According to 



Table 30. A Comparison of Final Demand and/Output Multipliers for Irrigated Feed Grains and Aircraft Manufacturing -- Texas 
Closed Input-Output Model; 1967~ 

Sector Name 

1. Irrigated cotton 

2. Irrigated food grains 

3. Irrigated feed grains 

4. Other irrigated crops 

5. Dryland cotton 

6. Dryland food grains 

7. Dryland feed grains 

8. Other dryland crops 

9. Range livestock production 

10. Feedlot livestock production 

11. Dairy 

12. Poultry and eggs 

13. Agricultural supply except farm machinery 

14. Cotton ginning 

15. Agricultural services 

16. Forestry 

17. Fisheries 

18. Crude petroleum 

19. Natural gas liquids 

Irrigated Feed Grains 
Multiplier 

Final Demand!Y 

0.00088103 

0.00080310 

l.01020105 

0.00460387 

0.00053843 

0.00033261 

0.00269638 

0.00266985 

0.01086191 

0.00845827 

0.00722557 

0 .01323125 

0.02611246 

0.00008670 

0.03758032 

0.00047044 

0.00107586 

0.05805206 

0.00407483 

Output.£/ 

0 .00087214 

0.00079499 

l.00000000 

0.00455738 

0.00053299 

0.00032925 

0.00266915 

0.00264289 

0.01075223 

0.00837286 

0.00715261 

0.01309764 

0.02584878 

0.00008582 

0.03720083 

0.00046569 

0.00106499 

0.05746584 

0.00403368 

Aircraft Manufacturing 
Multiplier 

Final Demandg/ 

0.00043235 

0.00038263 

0.00080945 

0.00234631 

0.00026970 

0.00014752 

0.00111847 

0.00136292 

0.00561902 

0.00437207 

0.00370600 

0.00311420 

0.00090927 

0.00004287 

0.00098705 

0.00023819 

0.00054541 

0.01167708 

0.00125654 

Output~ 

0.00042654 

0.00037749 

0.00079858 

0.00231479 

0.00026608 

0.00014554 

0.00110344 

0.00134461 

0.00554353 

0.00431334 

0.00365621 

0.00307237 

0.00089706 

0.00004229 

0.00097379 

0.00023499 

0.00053809 

0.01152020 

0.00123966 

----------------------------------------------------------------------------------------------------------------------------
(Continued) 
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Table 30 Continued 

Sector Name 

20. Oil and gas fields 

21. Other mining and quarrying 

22. Residential construction 

23. commercial, educational and institutional 
construction 

24. Industrial construction 

25. Facility construction 

26. Maintenance and repair 

27. Meat products 

28. Poultry products 

29. Dairies 

30. Grain milling 

31. Animal feeds 

32. Bakery products 

33. Canned, preserved, pickled, dried, 
and frozen foods 

34. Other food and kindred products 

35. Beverages 

36. Textile mill products 

37. Mens, boys, women and misses and 
childrens furnishings 

Irrigated Feed Grains 
Multiplier 

Final Demand£/ I 
0.00614310 

0.00390188 

0 

0.00000273 

0 

0.00002293 

0.01841409 

0.02358919 

0.00343781 

0.01441135 

0 .00180543 

0.00697934 

0.00748151 

0.00638898 

0.01431338 

0.01163676 

0.00079353 

0.00588561 

Output.2/ 

0.00608107 

0.00386247 

0 

0.00000270 

0 

0.00002269 

0.01822814 

0.02335098 

0.00340309 

0.01426583 

0.00178720 

0.00690886 

0.00740596 

0.00632446 

0.01416884 

0.01151925 

0.00078551 

0.00582617 

Aircraft Manufacturing 
Multiplier 

Final Demand.di T 
0.00123581 

0.00040960 

0 

0.00000143 

0 

0.00001198 

0.00962237 

0.01219249 

0.00179090 

0.00737606 

0.00086403 

0.00230356 

0.00383488 

0.00321832 

0.00745172 

0.00603347 

0.00047580 

0.00308007 

Outputg/ 

0.00121920 

0.00040410 

0 

0.00000141 

0 

0.00001182 

0.00949310 

0. 01202870 

0.00176684 

0.00727696 

0.00085242 

0.00227262 

0.00378336 

0.00317508 

0.00735161 

0.00595242 

0.00046941 

0.00303869 

-----------------------------------------------------------------------------------------------------------------------------
(Continued) 
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Table 30 Continued 

Irrigated Feed Grains Aircraft Manufacturing 

Sector Name 
Multiplier Multiplier 

Final Demande/ Output.£/ Final Demand~ Output~ 

38. Related apparel 0.00104030 0.00102980 0.00054195 0.00053467 

39. Logging 0.00040568 0.00040159 0.00020519 0.00020243 

40. Lumber mills 0.00090209 0.00089298 0.00046027 0.00045409 

41. Millwork and wood products 0.00219923 0.00217703 0.00106676 0.00105242 

42. Wood furniture and fixtures 0.00163706 0.00162052 0.00086033 0.00084878 

43. Metal furniture and fixtures 0.00039970 0.00039567 0.00025430 0.00025088 
I-' 

44. Paper and paper mills 0.00335646 0.00332257 0.00167635 0.00165383 -...J 
O'I 

45. Paper products except boxes and containers 0.00315703 0.00312515 0.00103379 0.00101991 

46. Boxes and paper containers 0.00286935 0.00284037 0.00124081 0.00122414 

47. Newspapers 0.00871220 0.00862423 0.00430437 0.00424654 

48. Publishing 0.00055262 0.00054704 0.00405641 0.00400191 

49. Printing 0.00509472 0.00504328 0.00389468 0.00384235 

50. Manifold business forms 0.00074996 0.00074239 0.00075692 0.00074675 

51. Other printing and publishing 0.00111096 0.00109974 0.00083154 0.00082037 

52. Chlorine and alkalies 0.00565481 0.00559771 0.00064699 0.00063829 

53. Cyclic crudes and intermediates and 
inorganic pigments 0.00086901 0.00086023 0.00025297 0.00024957 

54. Organic chemicals 0.00460858 0.00456205 0.00130452 0.00128699 

55. Inorganic chemicals 0.01993428 0.01973299 0.00106366 0.00104937 

56. Fibers, plastics 0.00062497 0 . 00061866 0.00044540 0.00043942 

(Continued) 
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Table 30 Continued 

Sector Name 

57. Synthetic rubber 

58. Drugs 

59. Agricultural chemicals 

60. soaps, cleansers, and toiletries 

61. Paints and varnishes 

62. Other chemicals 

63. Petroleum refining 

64. Other petroleum products 

65. Tires 

66. Fabricated rubber products 

67. Plastic products 

68. Leather and leather products 

69. Glass 

70. Clay 

71. cut stone and other clay and shell products 

72. Cement and concrete products 

73. Blast furnaces 

74. Primary steel and iron 

75. Foundries 

Irrigated Feed Grains 
Multiplier 

Final Demand!:Y I 
0.00079719 

0.00048698 

0.06832068 

0.00168452 

0.00181095 

0.00080734 

0.10134722 

0.00049631 

0.00299004 

0.00032624 

0.00223898 

0.00033354 

0.00111711 

0.00064779 

0.00130570 

0.00102867 

0.00119110 

0.00068587 

0.00078642 

Output.s/ 

0.00078914 

0.00048206 

0.06763078 

0.00166751 

0.00179267 

0.00079919 

0.10032381 

0.00049130 

0.00295984 

0.00032295 

0.00221637 

0.00033018 

0.00110583 

0.00064125 

0.00129252 

0.00101829 

0.00117908 

0.00067894 

0.00077848 

Aircraft Manufacturing 
Multiplier 

Final Demand!Y l 
0.00020921 

0.00025109 

0.00096873 

0.00090091 

0.00122357 

0.00089550 

0.01911451 

0.00067235 

0.00061869 

0.00051538 

0.00111001 

0.00032561 

0.00058392 

0.00033431 

0.00064249 

0.00052758 

0.00053211 

0.00026600 

0.00039993 

Output~ 

0.00020640 

0.00024772 

0.00095572 

0.00088880 

0.00120713 

0.00088347 

0.01885772 

0.00066332 

0.00061038 

0.00050846 

0.00109510 

0.00032124 

0.00057607 

0.00032981 

0.00063386 

0.00052049 

0.00052496 

0.00026243 

0.00039456 

(Continued) 
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Table 30 Continued 

Sector Name 

76. Nonferrous primary and secondary smelting 

77. Aluminum smelting and nonferrous rolling 
and drawing 

78. Castings and forgings 

79. Fabricated steel 

80. Plate work 

81. Sheet metal and architectural 

82. Metal doors 

83. Fabricated metal products 

84. Plumbing 

85. Bolts, nuts, screws 

86. Electroplating, coating and engraving 

87. Valves and pipe fittings 

88. Other fabricated metal 

89. Farm, construction and industrial machinery 

90. Materials handling machinery and equipment 

91. Mining machinery and equipment 

92. Engines 

93. Metal working machinery 

94. Industrial processing machinery 

0, * 

Irrigated Feed Grains 
Multiplier 

Final Demande/ 1 
0.00031291 

0.00173668 

0.00102358 

0.00047219 

0.00037135 

0.00067888 

0.00027340 

0.00241764 

0.00037192 

0.00066385 

0.00012635 

0.00158432 

0.00104068 

0.01220129 

0.00007102 

0.00030318 

0.00018722 

0.00024753 

0.00038116 

c/ 
output-

0.00030976 

0 .00171915 

0.00101324 

0.00046742 

0.00036760 

0.00067203 

0.00027064 

0.00239323 

0.00036816 

0.00065715 

0.00012507 

0.00156832 

0.00103017 

0.01207808 

0.00007030 

0.00030012 

0.00018533 

0.00024503 

0. 000377 31 

Aircraft Manufacturing 
Multiplier 

Final Demand~ I 
0 .0007 3971 

0.00892181 

0.00351558 

0.00064688 

0.00080546 

0.00049852 

0.00014490 

0.00129393 

0.00021029 

0.00064401 

0.00070263 

0.00029486 

0.00075890 

0.00020581 

0.00002839 

0.00010620 

0.00006257 

0.00086388 

0.00062276 

Output~ 

0.00072978 

0.00880195 

0.00346835 

0.00063819 

0.00079464 

0.00049182 

0.00014295 

0.00127654 

0.00020747 

0.00063536 

0.00069319 

0.00029090 

0.00074871 

0.00020304 

0.00002801 

0.00010477 

0.00006173 

0.00085228 

0.00061439 

(Continued) 
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Table 30 Continued 

Sector Name 

95. General industrial machinery 

96. Refrigeration machinery 

97. Computers, accounting, office and 
service industry machinery 

98. Electric instrument and apparatus 

99. Electrical household equipment 

100. Electronic communications equipment 

101. Other electrical apparatus 

102. Aircraft 

103. Aircraft engines 

104. Other aircraft 

105. Motor vehicle and parts 

106. Ship and boat building 

107. Other transportation equipment 

108. Scientific instruments 

109. Mechanical measuring devices 

110. Medical instruments 

111. Photographic, time and optical instruments 

112. Garnes and toys 

113. Other manufacturing industries 

Irrigated Feed Grains 
Multiplier 

Final DemanaE/ 

0.00028142 

0.00045191 

0.00033990 

0.00091454 

0.00006609 

0.00070088 

0.00095744 

0.00010615 

0.00010486 

0.00005094 

0.02190124 

0.00063207 

0.00179217 

0.00017295 

0.00004959 

0.00040178 

0.00049516 

0.00021550 

0.00192420 

Outputs/ 

0.00027858 

0.00044735 

0.00033646 

0.00090530 

0.00006542 

0.00069380 

0.00094778 

0.00010508 

0.00010380 

0.00005043 

0.02168008 

0.00062569 

0.00177407 

0.00017120 

0.00004909 

0.00039772 

0.00049016 

0.00021332 

0.00190477 

" 

Aircraft Manufacturing 
Multiplier 

Final Demand~ 

0.00026560 

0.00129206 

0.00337809 

0.00254563 

0.00003157 

0.01548824 

0.00360110 

1.01361715 

0.00000493 

0.01464649 

0.00673481 

0.00028223 

0.00092750 

0.00023880 

0.00023785 

0.00036992 

0.00064162 

0.00011300 

0.00203063 

Output~ 

0.00026203 

0.00127471 

0.00333271 

0.00251143 

0.00003114 

0.01528017 

0.00355272 

1.00000000 

0.00000486 

0.01444972 

0.00664433 

0.00027844 

0.00091504 

0.00023559 

0.00023465 

0.00036495 

0.00063300 

0.00011148 

0.00200335 

( Continued) 
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Table 30 continued 

Sector Name 

114. Railroad transportation 

115. Intercity rural highway transportation 

116. Motor freight transportation and local 
trucking and storage 

117. Water transportation 

118. Air transportation 

119. Pipeline transportation 

120. Local and suburban transportation 

121. Other transportation services 

122. Telephone and telegraph 

123. Radio and TV 

124. Other communications 

125. Gas services 

126. Electric services 

127. Water and sanitary services 

128. Wholesale auto, parts and supplies 

129. Wholesale groceries and related products 

130. Wholesale farm products and farm 
product warehousing 

131. Wholesale livestock 

Irrigated Feed Grains 
Multiplier 

Final Demande/ I 
0.01331777 

0.00219154 

0.02669466 

0.00444536 

0.00721543 

0.005180ll 

0.00216428 

0.00067916 

0.02387858 

0.00320187 

0.00012390 

0.03443218 

0.03878203 

0.00696666 

0.02047226 

0.01372267 

0.00461555 

0.00088963 

,, 

Output£/ 

0.01318329 

0.00216941 

0.02642510 

0.00440047 

0.00714257 

0.00512780 

0.00214243 

0.00067231 

0.02363746 

0.00316954 

0.00012264 

0.03408448 

0.03839041 

0.00689631 

0.02026553 

0.01358410 

0.00456894 

0 .00088064 

Aircraft Manufacturing 
Multiplier 

Final Demand~ l 
0.00440680 

0.00ll3324 

0.01225157 

0.00079ll0 

0.00522498 

0,00097587 

0.00ll3140 

0.00046446 

O.Oll31489 

0.00140227 

0.00008885 

0.00775728 

0.01545090 

0 .00348123 

0.00941549 

0.00716644 

0.00095268 

0.00045459 

Output~ 

0.00434759 

0.00111801 

0.01208698 

0.00078047 

0.00515479 

0.00096276 

0.00111620 

0.00045822 

0.01116289 

0.00138343 

0.00008766 

0.00765306 

0.01524333 

0 .00343446 

0.00928900 

0.00707016 

0.00093989 

0.00044848 

( Continued) 
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Table 30 continued 

Sector Name 

132. Wholesale machinery, equipment and supplies 

133. Wholesale petroleum and petroleum products 

134. General wholesale 

135. Lumber yards 

136. Farm equipment dealers 

137. Hardware, heating, electrical, paint 
and wallpaper 

138. Department and variety stores 

139. Food stores 

140. Automotive dealers and repair shops 

141. Gasoline service stations 

142. Apparel and accessory stores 

143. Furniture, home furnishings and 
equipment stores 

144. Eating and drinking places 

145. Other retail 

146. Banking and credit agencies 

147. Insurance carriers 

148. F.I.R.E. nee 

149. Legal services 

Irrigated Feed Grains 
Multiplier 

Final Demand!Y' I 
0.00483851 

0.02011867 

0.05528279 

0.00249544 

0.02081731 

0.00418426 

0.04587970 

0.02841683 

0.05826460 

0.03112545 

0.01235129 

0.00894337 

0.03599494 

0.02387319 

0.07005836 

0.02960691 

0.03163684 

0.00607141 

Outputsl 

0.00478965 

0.01991551 

0.05472454 

0.00247024 

0.02060710 

0.00414201 

0.04541640 

0.02812987 

0.05767624 

0 .03081114 

0.01222657 

0.00885305 

0.03563146 

0.02363212 

0.06935091 

0.02930794 

0.03131737 

0.00601010 

" 

Aircraft Manufacturing 
Multiplier 

Final Demand!V I 
0.00629396 

0.00297848 

0.02669139 

0.00115401 

0.00083447 

0.00104701 

0.02400886 

0.01485029 

0.02323624 

0.00627433 

0.00645311 

0.00467723 

0.01877309 

0.01265504 

0.02795870 

0.01393834 

0.01491648 

0.00304585 

Output~ 

0.00620940 

0.00293846 

0.02633281 

0.00113851 

0.00082326 

0.00103294 

0.02368632 

0.01465079 

0.02292408 

0.00619004 

0.00636642 

0.00461439 

0.01852089 

0.01248503 

0.02758310 

0.01375109 

0.01471609 

0.00300494 

(Continued) 
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Table 30 Continued 

Sector Name 

150. Lodging services 

151. Personal services 

152. Advertising 

153. Duplicating and addressing 

154. Employment agencies; private 

155. Photographic services 

156. Research and development 

157. Other business services 

158. Motion picture, amusement and recreation 
services 

159. Automobile rental services 

160. Automobile parking 

161. Electrical repair 

162. Miscellaneous repair services 

163. Physicians and dentists services 

164. Hospital and laboratory services 

165. other medical services 

166. Education (public and private) 

167. Colleges and universities 

168. Other educational services 

,,, 
"' 

Irrigated Feed Grains 
Multiplier 

Final Demand~ I 
0.00981963 

0.02230493 

0.00473853 

0.00234444 

0.00025389 

0.00257486 

0.00013614 

0.01324954 

0.00801167 

0.00219575 

0.00090695 

0.01111706 

0.00688109 

0.02205070 

0.01746568 

0.00760608 

0.05310872 

0.01296413 

0.00247008 

Output.V 

0.00972047 

0.02207970 

0 .00469068 

0.00232077 

0.00025132 

0.00254886 

0.00013477 

0.01311575 

0.00793076 

0.00217358 

0.00089779 

0.01100480 

0.00681160 

0.02182803 

0.01728932 

0.00752928 

0.05257242 

0.01283322 

0.00244514 

Aircraft Manufacturing 
Multiplier 

Final Demandij I 
0.00500609 

0.01165671 

0.00312485 

0.00140358 

0.00013692 

0.00208431 

0.00020528 

0.00605186 

0. 00420186 

0.00119754 

0.00047136 

0.00131752 

0.00309365 

0.01152304 

0.00912719 

0.00397647 

0.02265559 

0.00812815 

0.00129072 

e/ 
Output-

0.00493883 

0.01150011 

0.00308287 

0.00138473 

0.00013508 

0.00205631 

0.00020252 

0.00597056 

0 .00414541 

0.00118145 

0.00046503 

0.00129982 

0.00305209 

0.01136824 

0.00900457 

0.00392305 

0.02235123 

0.00801895 

0.00127338 

(Continued) 
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Table 30 Continued 

Irrigated Feed Grains Aircraft Manufacturing 

Sector Name 
Multiplier Multiplier 

Final Demand!v' OUtputY Final Demand!1/ e/ Output-

169. Engineering and architectural services 0.00085318 0.00084457 0.00119254 0.00117652 

170. Accounting, auditing and bookkeeping 0.01005941 0.00995783 0.00464401 0.00458162 

171. Other professional services 0.00118790 0.00117590 0.00072944 0.00071965 

172. Other services 0.01768527 0.01750668 0.00994523 0.00981162 

173. Ordnance and accessories 0.00016703 0.00016535 0.00009432 0.00009305 

174. outdoor recreation 0.00167865 0.00166170 0.00106133 0.00104707 

175. Scrap 0.00020935 0.00020723 0.00027629 0.00027258 I-' 
00 
w 

176. Households 1.12370351 1.11235631 0.58747025 0.57957805 

Total 3 .67814689 3.64100481 2. 23745997 2.20740144 

y Calculated from data of Appendix A, Table 4, Sectors 3 and 102 respectively. 

!v' Appendix A, Table 4, Column 3. 
y Appendix A, Table 4, Column 3 divided by value on Row 3. 

!1/ Appendix A, Table 4, Column 102. 
y Appendix A, Table 4, Column 102 divided by value on row 102. 
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the estimates of the input-output model the direct, indirect, and induced require­

ments per dollar of irrigated feed grains sales to final demand was $3.67, whereas 

the direct, indirect, and induced requirements per dollar of output was $3.64 (Ta­

ble 30, columns one and two respectively). Direct, indirect and induced require­

ments per dollar of aircraft sales to final demand were estimated at $2.24 while 

direct, indirect, and induced requirements per dollar of aircraft output were esti­

mated at $2.21 (Table 30, columns three and four). The direct, indirect, and in­

duced requirements of each individual sector from both the final demand and output 

viewpoints are shown in Table 30. A sector-by-sector comparison can be made for 

the purpose of gaining an appreciation of the difference between final demand and 

output multipliers. 

Various local market, export market, and public policy factors can affect the 

level of purchases or spending for finished goods and services produced by any one 

or several of the individual sectors of the Texas economy. The input-output model 

is a useful tool through which the total economy-wide output and income effects of 

changes in demand for products and services can be estimated. For example, the es­

timated total change in output resulting from a $1.0 million change in export demand 

for meat products was $4.06 million (Table 31, row 27). Such a change would result 

in an estimated change in incomes paid to households for $0.85 million (Table 31, 

row 27). The output and income effects of a $1.0 million change in final demand 

(export, government and capital demand) for each of the sectors of the Texas economy 

are shown in Table 31. 

Through use of the estimates shown in Table 31, planners and public policy 

makers can select those programs and actions for implementation which have the most 

beneficial effects upon total output and income. For example, if unemployment is 

high and incomes are down as a result, government spending can be channeled so as to 

purchase commodities or stimulate exports of products of those sectors which have 

the highest income effects and thereby alleviate the effects of unemployment and the 

expected decline in consumer spending associated therewith. In the case of economic 

development, agencies can use these indicators to select those sectors for further 

expansion which have the highest direct and indirect impacts upon production and in­

come. 
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Table 31. Estimated Change in Each Sector's Output and Change in Household Income 
Paid by Each Sector as a Result of a One Million Dollar Change in Final 
Demand for Each Sector's Output -- Texas; 1967 

Sector Change in Change ~ output ~ Income 

1. Irrigated cotton 3.79 1.15 

2. Irrigated food grains 3.67 1.05 

3. Irrigated feed grains 3.67 1.12 

4. Other irrigated crops 3.54 0.98 

5. Dryland cotton 3.82 1.19 

6. Dryland food grains 3.73 0.95 

7. Dryland feed grains 3.63 1.05 

8. Other dryland crops 3 .59 1.05 

9. Range livestock production 3.61 1.02 

10. Feedlot livestock production 3.55 0.76 

11. Dairy 3.84 0.93 

12. Poultry and eggs 4.58 0.96 

13. Agricultural supply except farm 
machinery 3.26 1.08 

14. cotton ginning 3.27 0.94 

15. Agricultural services!:3/ 3.27 0.72 

16. Primary forestry 1.89 0.35 

17. Fisheries 3.12 0.90 

18. crude petroleum 2.45 0.66 

19. Natural gas 2.44 0.52 

20. Oil and gas field services 2.94 0.88 

21. Other mining and quarrying 2.52 0.65 

22. Residential construction 2.89 0.78 

23. Commercial, educational and in-
stitutional construction 3.26 0.91 

24. Industrial construction 3.52 1.04 

25. Facility construction 3.10 0.87 

26. Maintenance and repair 3.22 0.96 

27. Meat products 4.06 0.85 

28. Poultry products 4.73 0.87 

29. Dairies 3.40 0.72 

30. Grain milling 3.29 0.71 

31. Animal feeds 3.48 0.76 

(Continued) 
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Table 31 Continued 

Sector 
Change in Change ~ output ~ Income 

32. Bakery products 2. 75 0.69 

33. Canned, preserved, pickled, dried 
and frozen foods 2.95 -0. 65 

34. Other food and kindred products 2.06 0.38 

35. Beverages 2.47 0.55 

36. Textile mill products 2.91 0. 78 

37. Men and boys, women and misses and 
childrens furnishings 2.27 0.61 

38. Related apparel 2.49 0.65 

39. Logging 3.03 0.65 

40. Lumber mills 2.98 o. 78 

41. Millwork and wood products 2.55 0.63 

42. Wood furniture and fixtures 2.58 0. 70 

43. Metal furniture and fixtures 2.48 0.53 

44. Paper and paper mills 2.85 0.68 

45. Paper products except boxes 
and containers 2.73 0.67 

46. Boxes and paper containers 2.84 0.64 

47. Newspapers 3.06 0.90 

48. Publishing 3.35 0.93 

49. Printing 3.01 0.87 

50. Manifold business forms 2.72 0.73 

51. Other printing and publishing 3.25 1.02 

52. Chlorine and alkalies 2.67 0.52 

53. Cyclic crudes and intermediates and 
inorganic pigments 3.36 0.63 

54. Organic chemicals 2.71 0.52 

55. Inorganic chemicals 2.47 0.49 

56. Fibers, plastics 2.77 0.51 

57. Synthetic rubber 2.71 0.49 

58. Drugs 2.71 0.72 

59. Agricultural chemicals 2.65 0.49 

60. Soaps, cleansers and toiletries 2.12 0.37 

61. Paints and varnishes 2.67 0.52 

62. Other chemicals 2.42 0.50 

63. Petroleum refining 2.83 0.52 

(Continued) 
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Table 31 Continued 

Sector 
Change in Change in 
Output a/ Income el 

64. Other petroleum products 3.19 0.67 

65. Tires 2.65 0.54 

66. Fabricated rubber products 2.84 0.79 

67. Plastics products 2.82 0.66 

68. Leather and leather products 2.47 0.67 

69. Glass 3.09 0.90 

70. Clay 3.09 0.91 

71. Cut stone and other clay and 
shell products 2.39 0.60 

72. Cement and concrete products 2.85 0.68 

73. Blast furnaces 2.49 0.62 

74. Primary steel and iron 2.40 0.59 

75. Foundries 3.07 0.91 

76. Nonferrous primary and secondary 
smelting 2.41 0.53 

77. Aluminum smelting and nonferrous 
rolling 2.47 0.51 

78. Castings and forgings 2.54 0.70 

79. Fabricated steel 2.68 0.69 

80. Plate work 2.30 0.59 

81. Sheet metal and architectural 2.81 0.73 

82. Metal doors 3.09 0.77 

83. Fabricated metal products 2.60 0.55 

84. Plumbing 2.13 0.54 

85. Bolts, nuts and screws 2.55 0.69 

86. Electroplating, coating and 
engraving 2.90 0.82 

87. Vales and pipe fittings 2.58 0.67 

88. Other fabricated metal 2.31 0.54 

89. Farm, construction and indus-
trial machinery 2.49 0.64 

90. Materials handling machinery 
and equipment 2.25 0.57 

91. Mining machinery and equipment 2.75 0. 77 

92. Engines 2.50 0.65 

93. Metal working machinery 2.89 0.84 

94. Industrial processing machinery 2. 75 0.80 

(Continued) 
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Table 31 Continued 

Sector 

95. General industrial machinery 

96. Refrigeration machinery 

97. Computers, accounting, office and 
service industry machinery 

98. Electric instruments and apparatus 

99. Electric household equipment 

100. Electronic communications equipment 

101. Other electrical apparatus 

102. Aircraft 

103. Aircraft engines 

104. Other aircraft 

105. Motor vehicles and parts 

106. Ship and boat building 

107. Other transportation equipment 

108. Scientific instruments 

109. Mechanical measuring devices 

110. Medical instruments 

111. Photographic, time and optical 
instruments 

112. Games and toys 

113. Other manufacturing industries 

114. Railroad transportation 

115. Intercity rural highway transpor­
tation 

116. Motor freight transportation and 
local trucking storage 

117. Water transportation 

118. Air transportation 

119. Pipeline transportation 

120. Local and suburban transportation 

121. Other transportation services 

122. Telephone and telegraph 

123. Radio and TV 

124. Other communications 

125. Gas services 

Change in 
Output Y 

2.49 

2.23 

2. 77 

2.15 

2.10 

2.57 

2 .86 

2.24 

3.06 

2.92 

1.54 

2.95 

2.64 

2.94 

2.22 

2.96 

2.36 

2.49 

2.69 

3.23 

3.29 

3.45 

3.55 

3.24 

2.21 

3.41 

3.18 

2.51 

2. 75 

2.72 

3.12 

Change i? 
Income Q. 

0.62 

0.50 

0.82 

0.53 

0.51 

o. 78 

0.66 

0.58 

0.96 

0.88 

0.24 

0.89 

0.66 

0.82 

0.55 

0.87 

0.64 

0.66 

o. 71 

1.02 

1.11 

1.02 

1.18 

0.98 

0.48 

1.04 

0.95 

0.73 

0.76 

0.70 

0.68 

(Continued) 
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Table 31 Continued 

Sector 
Change in Change ~ Output ~ Income 

126. Electric services 2.43 0.53 

127. Water and sanitary services 3.04 0.81 

128. Wholesale auto, parts and supplies 3.25 1.12 

129. Wholesale groceries and related 
products 3.19 1.04 

130. Wholesale farm products and farm 
product warehousing 2.76 0.77 

131. Wholesale livestock 3.55 1.14 

132. Wholesale machinery, equipment 
and supplies 2.99 0.97 

133. Wholesale petroleum and petroleum 
products 2.57 0.71 

134. General wholesale 3.19 1.06 

135. Lumber yards 2.60 0.75 

136. Farm equipment dealers 3.00 0.96 

137. Hardware, heating, electrical, 
paint and wallpaper 3.52 1.19 

138. Department and variety stores 2.78 0.84 

139. Food stores 3.27 1.07 

140. Automotive dealers and repair 
shops 3.09 0.98 

141. Gasoline service stations 3.30 1.12 

142. Apparel and accessory stores 3.24 1.05 

143. Furniture, home furnishings and 
equipment stores 3.50 1.14 

144. Eating and drinking places 3.22 0.87 

145. Other retail 3.24 1.07 

146. Banking and credit agencies 3.10 1.03 

147. Insurance carriers 3.10 0.99 

148. F. I.R.E. nee 3.37 0.97 

149. Legal services 3 .28 1.15 

150. Lodging services 3.11 0.93 

151. Personal services 3.32 1.09 

152. Advertising 3.27 0.86 

153. Duplicating and addressing 3.14 1.02 

154. Employment agencies; private 3.87 1.40 

155. Photographic services 3.04 0.88 

( Continued) 
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Table 31 Continued 

Sector 

156. Research and development 

157. Other business services 

158. Motion picture, amusement and 
recreation services 

159. Automobile rental services 

160. Automobile parking 

161. Electrical repair 

162. Miscellaneous repair services 

163. Physicians and dentist services 

164. Hospital and laboratory 
services 

165. Other medical services 

166. Education (public and private) 

167. Colleges and universities 

168. Other educational services 

169. Engineering and architectural 
services 

170. Accounting, auditing and 
bookkeeping 

171. Other professional services 

172. Other services 

173. Ordnance and ordnance accessories 

174. Outdoor recreation 

175. Scrap 

176. Households 

Change in 
Output~ 

3.21 

2.96 

3.24 

2.69 

2.60 

2.85 

2.88 

3.64 

3.43 

3.54 

3.88 

3.48 

3.23 

3.69 

3.30 

3.69 

3.36 

2.84 

3.31 

3.18 

3.14 

Change in 
Income :el 

1.06 

0.92 

1.04 

0.64 

0.73 

0.87 

0.93 

1.30 

1.18 

1.16 

1.40 

1.20 

1.16 

1.34 

1.16 

1.32 

1.04 

o. 72 

1.10 

0.97 

1.68 

Final demand multiplier of Appendix A, Table 4 (column total) times one 
million. 

Household row Appendix A, Table 4 times one million. 

• 



- 191 -

SUMMARY 

The objectives of the project were to calculate an input-output model of the 

Texas economy, to estimate the interdependence among the sectors of the Texas econ­

omy, and to interpret and illustrate the use of the interdependence estimates for 

analytic and planning purposes within Texas state government. The need for current 

information about the state's economy was the major reason for conducting the study. 

The information provided includes an in-depth analysis of total production, sector­

by-sector purchases of the outputs of each producing sector for use in further pro­

duction, consumption, exports, costs of materials, services, labor expenses, taxes, 

capital and imports plus economy-wide effects of potential changes in markets, re­

source supplies, and supplies of other inputs for use in planning and evaluating al­

ternative public programs and resource development projects. 

A wide range of secondary and primary data were required for the completion of 

the models. Samples of Texas manufacturing, fisheries, construction, mining, trans­

portation, communications, utilities, wholesale trade, retail trade, and services 

sectors were interviewed to obtain primary interindustry transactions data for 1967, 

the most recent census year. Secondary data from the 1967 censuses of manufacturing, 

trades, mineral industries, services, and other published reports and agency data 

files were combined and used in the calculation of a 183-sector, Leontief type, input­

output model. In the model there are 175 producing or endogenous sectors and eight 

final demand or exogenous sectors. The model relates the consumption of the Texas 

population, exports and government purchases to the individual producing sectors. 

In 1970, the population of Texas was 11.2 million, 79 percent of which resided 

in urban areas. Average annual growth rate of the population since 1960 has been 

1.5 percent. The Texas population in 1970 was 5.51 percent of the national popula­

tion, slightly higher than the 5.34 percent of 1960. In 1970 per capita income in 

Texas was $3,531, or 90 percent of the national per capita income of $3,910. 

Between 1960 and 1968, employment in Texas increased from 3.2 to 4.1 million. 

During this eight-year period, employment increased in all major industry groups ex­

cept agriculture and mining. Employment in these two groups decreased both in num­

ber employed and in proportion of total employment. Employment in the services sec­

tors increased from 22 to 26 percent of total employment between 1960 and 1968, while 

employment in the manufacturing sectors increased from 15.5 to 17.8 percent of total 

employment during the same period. Although employment in public administration in­

creased from 200 thousand to 221 thousand between 1960 and 1968, this represented a 

decrease from 6.1 to 5.4 percent of total employment. 

The Texas Input-Output Model arrays the purchases and sales of the 183 sectors 

of the Texas economy in a transactions table. Intersector trading is shown along 

with total value of output of each sector, sales to other sectors for use as inputs, 

sales to households for final consumption, sales to local, state, and federal govern­

ment, and exports out-of-state. In addition, the dollar value of input materials, 
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services purchased, payments for wages and salaries, taxes paid to local, state, 

and federal governments, and imports are tabulated in detail and arranged for use 

in calculating measures of interdependency among the various sectors of the Texas 

economy. The output, final demand, and income multipliers are tabulated for use in 

planning and evaluating alternative public spending programs and industrial develop­

ment projects. 

Petroleum refining had the largest dollar value of output or production during 

the study year. Total value of petroleum production was $6.3 billion. The sector 

with the second highest value of output was crude petroleum mining with $4.4 billion 

in outputs. The twelve sectors of agriculture produced $3.2 billion of crop and 

livestock products, and total value of construction was $6.0 billion, of which fa­

cility construction was $2.2 billion and residential construction was $1.3 billion. 

Manufacturing sectors output was $26.7 billion; transportation sectors were recorded 

as $2.5 billion in transportation services; communications sectors' outputs were $0.9 

billion; utilities sectors outputs were $2.8 billion; wholesale trade margins were 

estimated at $4.2 billion; retail trade margins were estimated at $6.4 billion; fi­

nance, insurance, and real estate outputs were estimated at $4.4 billion; education 

expenditures were $1.9 billion, services outputs were $5.6 billion; and personal in­

come was $30.7 billion. 

Of the 175 producing sectors, three had gross outputs that exceeded $2.0 billion, 

14 had gross outputs that ranged from $1.0 to $2.0 billion, 24 had outputs between 

$0.5 and $1.0 billion, 85 ranged between $100 thousand and $0.5 billion and 49 sec­

tors had outputs less than $100 thousand. Even though the outputs of some sectors 

are low in relation to outputs of other sectors, it should be recognized that each 

sector is important to the entire economy due to both the direct as well as the in­

direct contributions to production. 

Both the producing and the consuming sectors of the Texas economy import a sig­

nificant quantity of materials and goods. Total imports were estimated at approxi­

mately $18.7 billion, of which $1.36 billion were imports of finished goods for house­

hold consumption. Construction sectors imported approximately 25 percent of inputs 

and manufacturing sectors such as apparel, furniture, primary and fabricated metals, 

machinery and equipment manufacturers imported from 40 to 70 percent of the value of 

inputs used. 

The Texas economy is a major exporter of unfinished agricultural products, such 

as cotton, and of mining and manufactured goods. Total exports were estimated at 

approximately $18.5 billion -- just slightly less than total imports. Meat, grain 

milling, and canning sectors of the food processing group exported more than 30 per­

cent of total value of production. Apparel, furniture, chemicals, petroleum refin­

ing, rubber and plastics, primary metals, machinery, instruments, and transportation 

equipment manufacturers exported more than 50 percent of total value of production. 

Transportation, communications, utilities, and wholesale trade had exports of 50 to 

60 percent of total outputs. 
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The transactions data of the Texas economy were used to estimate the parameters 

of a system of equations which expresses the intersectoral trading within the Texas 

economy and at the same time takes into account the exports and imports of the Texas 

economy. The interindustry transactions are necessary for production by specialized 

sectors of an economy. An in-depth analysis of the transactions data is required if 

planners are to understand the pervasive effects of changes within individual sectors 

of the economy. These analyses have been done and they show estimates of the direct, 

indirect, and induced requirements of each producing sector from every other individ­

ual producing sector of the Texas economy per dollar of output as well as per dollar 

of sales of finished goods for final demand or final consumption. From these inter­

industry dependency calculations, income and output multipliers were calculated for 

each of the 175 producing sectors of the economy. The output multiplier for a sector 

shows the total requirements of the Texas economy to produce one dollar of product or 

service by that sector; i.e., the output multiplier for the meat products sector is 

3.97 which means that each dollar of meat products, f.o.b. the shipper, requires a 

total output of all sectors of the Texas economy of $3.97. 

The numeric value of the multipliers depends upon the amount of leakage from 

the economy for each sector. For example, if a sector imports a high proportion of 

inputs, then payment is made to business establishments located outside Texas. Such 

payments are leakages from the Texas economy and fail to contribute to the Texas in­

come and output multiplier effects within Texas. Of the 175 producing sectors of 

the Texas economy, 77 had output multipliers between 3.0 and 5.0, 63 had output mul­

tipliers between 2.5 and 3.0, 33 had output multipliers between 2.0 and 2.5 and two 

had output multipliers between 1.5 and 2.0. The poultry products processing sector 

had the highest output multiplier -- 4.67. This sector purchased its inputs from 

within Texas and thus had a low leakage factor. On the other hand, automobile as­

sembly imports a major proportion of the materials used in its activities. The out­

put multiplier for the automobile assembly sector was one of the lowest found in the 

study -- 1.54. 

Income multipliers show the relationship between salaries and wages paid by a 

sector and total salaries and wages paid within the economy as a result of production 

which generated the initial payment of salaries and wages. Income multipliers ranged 

from a high of 21.32 for feedlot livestock to 1.86 for both electrical communications 

equipment manufacture and accounting, auditing and bookkeeping sectors. 

Within the report, several economic impact analyses were presented to illustrate 

the uses of the input-output model in planning and evaluating various public spend­

ing and potential private sector market changes upon personal income, taxes, and 

output within Texas. Such analyses are essential if public and private sector plan­

ners, administrators, and managers are to adjust to changes in defense spending by 

the federal government, changes in welfare payments to the people, and declining sup­

plies of essential natural resources such as crude oil and water. Input-output 
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analyses, such as those presented in this study, can show the total effects as well 

as identify the sectors to which such effects are distributed both directly and in­

directly as a result of the interindustry relationships within the economy. When 

these analyses are used in conjunction with projections of future consumption of 

each sector's products or services, both public and private sector analysts can 

gain information about future resource and production requirements to satisfy ex­

pected future consumption. The input-output models include the direct, indirect, 

and induced effects, and thus planners gain a good deal more information than that 

provided through many traditional analytic tools that yield only direct industry 

analyses or partial indirect analyses of each industry or sector considered. But 

those who use input-output analyses should be aware of the weaknesses and limitations 

of these techniques. 

A major limitation of the input-output model is the assumption that inputs are 

combined in fixed proportions in each production process regardless of level of 

output. The assumption may not hold for wide deviations in output or when resource 

input prices change, thus analyses and projections should be made with caution. In 

addition to weaknesses in the assumptions, there are also some weaknesses in the 

available data. Although the Texas model was estimated from the best available 

data, the estimates are subject to sampling error and are expected to change with 

time. Outputs of the various sectors are changing with each passing year and no 

doubt the interindustry relationships and individual sector multipliers are also 

changing along with output changes. These latter changes are thought to be slower 

than output changes and thus the multipliers should be usable for several years for 

the purpose of making projections of incremental economic changes resulting from 

output changes due either to market demand or changing resource supply effects. The 

input-output model must be updated from time to time if it is to be an effective 

tool for continuous planning in the future. 
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