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PREFACE 

A public service planning framework offers an approach to problem 

solving at the sub-state level. Interindustry analysis can be applied 

within a public service framework to assess need for public services 

whenever service requirements can be associated with sales of economic 

units to final demand categories. Final demand is a proxy for markets. 

Variables affecting markets affect employment and needs of industries 

and households for public services. This study is directed toward 

making interindustry analysis a more relevant tool for planners and 

administrators. 
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CHAPTER I 

INTRODUCTION 

If rural areas do not enjoy economies of scale in provision of 

public services and their ability to finance services diminishes or 

fails to grow relative to urban areas, then the cost of being wrong 

can be much higher when allocating scarce community resources for 

public services, Hopefully, rural planning can reduce opportunity 

costs and insure more efficient resource allocation in sub-state plan­

ning regions. 

Estimating Needs for Public Services 

One problem area of local governments is estimating need for 

public services. Needs for public services have not been neglected 

but changes as a result of variation in the level and kinds of economic 

activities have often been overlooked. Estimates of the amount of 

solid waste for disposal, numbers of school children requiring public 

education services; and gallons of water needed by various economic 

sectors can contribute to the planning process, Most planning groups 

realize that change in the community's employment will have an impact 

greater than the direct effects alone, and accordingly local decision 

makers indicate an interest in employment and income multipliers. 

1 
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In the rural areas of Oklah,pma planning commi$s1ons, county 

commissioners, school botrrds, and city commissioners a tte.mpt to meet 

anticipated service requirements. Regardless of the quality of infor .. 

mation available they make decisions. All of the data at their dispo-

sal constitutes an information system, the components of which are 

iu~redients for planning. Rural planning (not dHfore:ot from area 

planning) is the organizl'lti.on of pertinent data to fac.ilJtate planning 

and decision making at the local and regional level. The m'3ans of 

rural planning are resources and policies and their pot(mti.al combina­

tions under the direction of planning groups. 

Data Information Systenis 

A data. information sys t.em b,\comes a tool of the decis:ton maker 

when it can organize and fucH:i.tate collection of reJevant information 

about the problems faced by local and regional pla1:mi:n~ gtou:p:~. Obs er-

vations in a region, or community, can be recorded tn three. categor:i.es 

with regard to public s<.irvkes: estimat:ing the CO$t of a $1iffVi..::e, 

Hna11c:i.ng of a service, and ~stimating service lt;Wf!ls. Region~l 

accotutts have bc(;m dev1:?.lop~d .to furn:tsh thi.ir; i.nforn111t:Lon and can. be 

applied to almost any public Bervice. One such G:y$tem [25, pp. 186-204) 

com,j.ders current :prod:ucti.on and :Lncomo as a core account, ::ind a.$soci-

ated accounts of no11-bum~1n rer::ources, human resource1r~, and rt!lg,i.onal 

government . 1 Al1N it1.clud(:.d :i.s Lm. intraregiona'.t o.ccount to d<;:1'1cr:ih0 

nilationships be.tw1:;;en 1.;wo or more sub .... regions. The col'.'$ accot.in.t and 

resources account can assist in estimating ueed.s. for. p1.1bHc 1:;:c{rvic~s, 

1NumeraJ.s in [ } ref er to bibliography re.:f¢tet;.cea. 
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and through interpretation of tax laws general revenues are determined 

for financing services, A government account along with cost estimates 

of public services shows an expenditur~ side of the model, 

The portion of a data information system most difficult to 

determine and which often requil;',es prima!'.y data is a current production 

and income accounL Given information about types of economic units in 

a region and human resources, a direct application can.be made to the 

determination of need for certain public services. Human resources 

may be estimated from census data. The core account frequently takes 

the form of interindustry analysis. The interindustry analysis records 

the linkages between producing sectors of a regional economy and the 

final markets in such a way as to estimate the entire region's economic 

activities. The interdependencies among firms and their final markets 

are estimated by sales from similar types of firms or sectors to other 

groupings of firms or sectors; intermediate sales, and final demand 

markets; consumption, government, investment, and exports. 

Objectives and Organization 

The thrust of this exposition is toward estimating needs for 

public.service levels using interindustry analysis. Equal changes in 

different sectors will have differential impacts on the entire region's 

economic activity, after indirect and induced affects have had a chance 

to work themselves out. The resulting variation in requirements for 

public services must be met by planners and administrators. The intent 

of this thesis is to: 

(1) Provide a framework for rural planning. 
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(2) Construct an interindustry analysis for a multi-county 

planning region in South Central Oklahoma. 

(3) Apply interindustry analysis to estimating need for a public 

service; solid waste management. 

Planning theory, results and applicatiori. of interindustry analysis 

compose the remainder of the thesis. Chapter II.e:ii;amines a general 

interindustry model and explains alternative .methods for handling 

household consumption and state and local governments. Chapter II also 

provides an explan~tion of a public service planning framework for sub­

state regions. 2 The empirical results of .the interindustry.model for 

an Okl.ahoma sub-state planning region in South. Central Oklahoma are 

given in Chapter. III. Chapter IV offers an example of an application 

of interindustry analysis to estimate the amount of solid waste gener-

ated in a sub-sta.te region in 1970 and anticipated changes. in solid 

wastes associated with changes in employment. Chapter V summarizes 

principal results and makes recommendations for further study. 

2 A sub-state region is a geographical area less than state size 
in which various levels of government and the private sector cooperate 
to attain specific or general goals related to public welfare. 



CHAPTER I1 

RURAL PLANNING .AND A REGIONAL ECONOMIC MODEL 

A description of rural or sub-state planning is9lates relevant 

policy variables and those inputs useful in planning alternative 

courses of action, An ingredient for rural planning is from-to 

analysis, a version of interindustry analysis describing area interde-

pendencies usually in terms of income or employment. A framework for 

rural planning underscores the progrannnatic nature of sub-state plan-

ning, Local decision makers who understand the regional interindustry 

model and can define their relevant policy variables can more effec-

tively employ the model's empirical results presented in Chapter III. 

Framework for Rural Planning 

Several factors motivate the need for a logical, easy to use 

planning framework, The cost of being wrong can be much higher when 

allocating commun;Lty resources for public services in downward transi-

i 1 l h · ' ' 'd h t ona areas t .an in areas experiencing rapi growt .• National poli-

cies for rural areas.call attention to rural planning as plc!.ns and 

1Downward transitional areas have been defined as areas in 
economic decline due to aging industrial structure and diminishing 
primary resource base. (Author's note: Also, technological change 
lowering the labor requirements·in primary industries may lead to a 
smaller labor force.) John Friedman, [7, pp, 42, 43]. 
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quantitative material are added to descriptive information in applying 

for federal an4 state 'assistance, and in evaluation of regional prob­

lems at a national· level. Direct effects of changes i.n regional em­

ployment are easy to.measure but secondary impacts of employment 

changes are.often difficult to uncover. Commercial interests can 

better evalµate. the business environment when economic· activities with­

in a region can be estimated. If a framework for planning is success­

fully established·for regional development districts throughout the 

United States research can be aimed at a better understanding of cur­

rent regional disparities in unemployment, per capita income, and the 

quality of·· life as measured by the provision of public services. 

The goals of a framework for rural planning are related to 

difficulties in evaluating changes whi,ch occur.in a region. Changes in 

population density reflect sriifts irt technology and economic activity. 

Technological change in agriculture and other basic industries such as 

mining has made a large portion of the labor force of rural areas re­

dundant resulting in unq.eremplayment and migration from rural to urban 

areas. Growth in alte!'.native employment opportunities has not occurred 

rapidly enough to en.eek .this . trend. Th~se changes · in the regional 

structure can be related.to levels of services furnished by local 

government to the region's population. 

A simple framework for rural planning includes delineation of 

components of planning under local control, a system for relating local 

policy variables to specific goals when estimates of uncontrollable 

components are available. Local planning decisions are more programma­

tic than at any other level of ,government [10, p. 372]. Local leader­

ship is charged with the. region's ability to determine service 
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requirements, allocate funds, and administer programs for education, 

police and fire protection, water and sewage systems, and solid waste 

disposal. Local jurisdictions often lack resources and policy means to 

extend themselves far beyond this degree of program planning in which 

their primary concern is the attainment of specified levels of services. 

Difficulty in satisfying the latter goal may be tied to failure to enjoy 

potential economies of scale in the provision of certain public ser­

vices due to political, geographic, and funding problems. 

The problems encountered in regional planning, especially in rural 

areas, have attracted the interest of regional economists who propose 

accounting and information systems to assist local planners in increas­

ing efficiency in provision of public services. One framework for 

rural planning developed by Sonenblum and Stern is an extension of "the 

logic of planning" [31, p. 112] in which informational components of 

the planning process consist of sets of exogenous variables, endogenous 

variables, technological and behavioral relationships, and a system for 

valuing both policy actions and their consequences. An objective func­

tion specifies desired community or regional public service levels in 

both quantitative and quality terms. Two types of exogenous variables 

are important to the analyst, those which he can manipulate and those 

over which he has no control. The first type of exogenous variable is 

local policy tools and the second constitute national, state, or private 

sector policies and decisions. Estimates of the latter variables need 

to be available to local planners •. Endogenous variables consist of 

those which.the planner wishes to Ghange in a direction to sa~isfy the 

values of the objective function· and other varif;'lbles irrelevant ··w:J.thin 

broad ranges to the analysis. Relevant endogenous variables repre~ent 

values of the objective function. The values of the objective function are 
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difficult to express becausethey are a composite of quality goals as 

well as specific output ·levels. A system linking exogenous to endoge~ 

nous variables can be a-mathematical.description of the.regional.econ­

omy.and quantitative factors necessary for th~ analysis. The purpose 

of this framework is to relate changes in exogenqus.variables to move­

ments of endogenous variables which as they change affect the value of 

the regional objective function. Given the estimates of uncontrollable 

exogenous variables, regional exogenous variables can be changed as re­

quired such that·regiona,l output.of public services represented by 

endogenous variables more closely approximates assumed values of a 

regional objective function. 

Figure l illustrates a framework for public service planning at 

the sub-state level. The organization of the diagram relies upon the 

logic of planning. Uncontrolla-ble exogenous variables are represented 

by federal and state expenditures and private sector deci_sions. Con­

trollable. exogenous variables take the form of regional economic poli"'." 

cies, regional responses to uncontrollable exogenous variables and re­

gional public service policies. Levels of public services, expressed 

as endogenous.variables, are related to exogenous variables~ both con"'." 

trolled or uncontrolled by means of a regional-economic.model which 

includes distribution of population and economic activities. A state 

planning and coo:r,d ina ting off ice provides te.chnical. advice and infor­

mation concerning uncontrollable exogenous variables aµd assistance in 

organization of information necessary to exercise the regional policy 

variables. An evaluation system aids in adjusting regional policy vari­

ables such that public services approach the.desired levels. 



Federal 
xpenditures 

and 
Legislation 

State 
xpenditures 

and 
Legislation 

Private, 
Sector 

Decisions 

,_ 

Uncontrolled Exogenous 
Va1.'lables 

:, .. , _ ............... ...,. _________ ...,._,__------------"!"---.... -------
Regional 
Economic 
Policies 

Controlled,,, Exogenous 
·variables 

, Endogenous ,­
Va,;iablea · 

.F:igure.L Pub1ie Service Planning, E'.ramewo.rk for- a Sub-State Level-

Source: Adapted from Sonenblum, Sidney and Louis H. Stern, "The Use of Economic Projections in 
Planning," Journal of the American Institute of Planners, Vol. XXX, May, 1964. 

'° 
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Federal, state, and private sector activit:l,.es influence regional. 

public service levels. The federal government has at its disposal 

monetary and fiscal powers which can affect regional employment, in-

vestment, and consumption spending. Interest ra,te changes, investment 

tax,credit; urban renewal, housing developments, increased defense ex-

penditures, highway projects, and assistance· in developing.public ser-

vices all have an impact on local jurisdictions. Federal regulatory 

commissions have power to govern some trade relationships and agencies 

disseminate information and carry on research affecting development. 

Federal legislation can have a direct impact upon provision of 

public services in sub-state planning regions. The Resource Recovery 

Act of 1970, the Publi.c Works and E,conomic Development Act of 1965, 

Farmers Home Administration, and Rural Electrification Administration 

are examples in which federal government assistance may be delivered 

directly to the sub-state level. The Resource Recovery Act of 1970 ad-

ministered by the Environmental Protection Agency autho,rizes grants, for 

part o~ the costs of some recycling and improved solid waste disposal 

f ·1· . 2 aci ities. The Public Works Act makes possible partial grants and 

loans for obtaining, df=,veloping, or improving public services when re-

quirementp are met by the applicant·relative to the organization of 

local jurisdictions and needs within the area. The Fa,rmers Home 

Administration loans have been instrumental in the establishment of 

rural water districts. The Rural Electrification Administration makes 

loans principally to cooperatives furnishing their members with tele-

phone and electric s,ervices. 

2chapter IV contains a more complete treatment of legislation 
dealing with solid waste management. 
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State government expenditures and legislation affect regional 

public service levels by state funding, distribution of state services, 

and legislation. State assistance for local. public service projects 

influences quality and amounts of local public services, local prior­

ities for public service investment, and indirectly affects regional 

employment, Location of state services such as highway.departments, 

state hospitals, colleges, and state offices affect requirements for 

public services, employment,. state spending within the jurisdiction, 

and investment. Sta_te legislation regarding the provision of public 

services such as enabling acts_, and authorization to state agencies to 

set and enforce regulations pertaining to disposal of solid wastes, 

sanitation in food man¥facturing plants and eating and drinking places, 

and legislation establishing uniform practices for local government. 

Other state legislation enables local jurispictions sale of general 

obligation and revenue bonds to finance industrial development and 

regulates.trading practices. 

Actions.of federal and state government influence decisions in the 

private sector regarding investment, employment, and specified stan­

dards deemed consistent with public welfare. Specifically, federal 

and state policies encourage or discourage investment. 

Federal, state, and private sector decisions, in general, act in 

two ways, directly upon the level of public services (some local ser­

vice responsibilities are shared by these three groups), or by reaction 

of the regional governments. The state planning and coordinating office 

often plays an important role in coordinating regional government acti­

vities and furnishing technical advice and information about federal 

and·state programs as well as cooperating with some private investors. 



12 

This office may.also help regional governments to assemble information 

neededto refine and develop regional economic and regional public ser­

vice policies. 

Regional economic policies and regional public service policies 

condit.ion the sub-state region ts response to externally developed 

forces. Local governments may encourage or retard establishment of 

new enterprises through control of the spatial location of economic 

activities and residential locations, assistance in construction of 

facilities for prospective manufacturing concerns, attempting to limit 

manufacturing to certain types of firms judged to have a more favorable 

impact on employment and·income while keeping costs of providing public 

services lower. Some.communities may have a negative attitude about 

expansion of business firms, Other measures utilized in economic 

policy are local sales and ad valorem taxes, licensing and the esti­

mated affect on firms of public .service policies. 

Public service policief,l are conditioned primarily by the amount 

of revenue local jurisdictions have available to increase or maintain 

public .service levels, Some policies affecting service levels and in­

directly economic activities are local government employment, distribu­

tion of public services, priorities for expansion of services, zoning 

and ordinances, and subsidization of some services with revenue from 

others, and service charges. 

A regional economic model associated with the sub-state region's 

distribution of population and economic activities assists local gov­

ernments in projecting requirements for public services. A projection 

is only an indication of the expected direction of change rather than 

an absolute level to be met, but this information might reduce stop 
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gap measures for service crisis at.the local jurisdiction, The 

rationale underlying use of the regional mod~l for proj ec tiop.s is that 

in addition to the direct effects.it captures the secondary and induced 

effects of regional employment. 

A public service planning framework describes actions affecting 

service levels. Local jurisdictions become aware of federal and state 

policies and private sector decisions through communications of govern­

ment agencies, media and the state planning and coordinating office, 

Many, private investment decisions in the region are known to local 

jurisdictions since service requirements change.due to investment. Re­

sponse to these externally determined forces are conditioned by region­

al economic.policies and public service policies. The impact of 

changes in employment upon the requirements for public services may be 

projected through the use of an economic model for the sub-state plari­

ning region which incorporates information about population and eco~ 

nomic activity, Changes in public service needs due to influences of 

externally determined forces are evaluated in light of existing region­

al public service policies, and economic policies; and.adjustments are 

made in these variables so that the mix of public expenditures can be 

rearranged to better meet the needs of the community. 

A Regional Interindustry Model 

From-to analysis in terms of employment is an appropriate model 

for regional economic analysis. First, from-to in terms of employment 

avoids difficulties of a value added income approach for which it is 

hard to obtain data for a defined regional area. Secondly, regional 

firms rely heavily on imported inputs [13, p. 171] and final demand 
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categories also make considerable purchases outside the region. The 

general from-to model ignores regional imports and concentrates on 

trading relationships within a region. 

The from-to interindustry model is a series of linear equations 

[11]. Each equation represents a grouping of business firms with simi-

lar functions. Two general types of customers purchase output of re-

gional firms; endogenous firms which use products (X1 1 s) as inputs in 

production processes and exogenous or final demand categories (Yi's) 

which consume.the goods and services rather than produce.for resale 

within the region: 

x. 
l. 

x· 
n 

+ . . . 

+ . . . 

X. + Y. 
in i 

X +Y nn n 

For a time period in which .data are collected, Xi represents total 

sales of a regional endogenous sector. X .. represents the intermediate 
l.J 

sales of a regional endogenous sector to other regional endogenous 
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sectors as inputs in thetr production processes and the Y1 1 s are sales 

to exogenous final demand categories. 

Development of the interindustry model for projection purposes 

requires cal~ulations of four mai~ tables; distribu~ion, transactions, 

direct requirements, and .total (direct and indirect) requirements, A 

fifth table, total direct and indirect employment in final demand, fur-

nishes information about the regional impacts of exogenous sectors. 

ThE! distribution table is the base of the model. Rows .in the 

distribution table, one for each endogenous sector, sum to 100 percent 

since each row estimates all.of the sales (X1) of one endogenous sector 

to other endogenous.sectors and exogenous sectors, An endogenous 

column of the distribution table estimates regionally produced inputs 

used by that·endogenous sector. Actually, emplo~ent or value added 

may be applied to the:distribution table to obtain a transaction or 

flow table. Multiplication of regional. employment by sector (e.) times 
1 

the respective Xi row of the distr:ibution table gives an empleyment 

transac.tion table. Sales. of endogenous sectors to intermediate and 

final·demand sectors are now in terms of employment. The transactions. 

table is mainly a step in calculation of trade-production coefficients 

(a .. ). These coefficients estimate, the units of direct employment re-
1J 

quired from all endogenou~ sectors.per employee in each endogenous 

sector; arithmetically this relationship is expressed as 

These values are appropriate to the analysis if endogenous sector's 

production functions are linearly homogenous of degree one, and.no 

change in trade-production coefficients occurs due to. external 
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economies. Increasing successive inputs by equal increments results in 

equal successive units of output and this spatial distribution of pro-

duction and consumption must remain the same. 

A matrix of direct coefficients shows direct employment 

requirements from all sectors for each endogenous.sector's output in 

terms of one unit of that sector's employment. However, changes in 

deliveries to final demand by any endogenous sector result in an amount 

of employment greater than the direct effect. These changes occur be-

cause change in employment in an endogenous sector leads to changes in 

employment in other endogenous sectors furnishing the first sector with 

inputs. Total repercussions of changes indirect employment are esti-

mated by a fourth table of interdependent coefficients referred to as 

the to.tal requirements matrix. The direct and indirect requirements 

matrix .reveals total employment .in each endogenous sector (Xj) for a 

one unit increase in employment serving final demand. Application of 

the direct and indirect coefficients·is made by projecting· values of 

Yi's and solving for the 

final demand. Since x1j 

in the following form: 

Xij's and Xj 's required to satisfy projected 

= aij(Xj), the basic model may be rewritten 

+ al (X) + yl n n · 

+ a (X) + Y nn n n 
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Matrix algebra expresses the model in the following form: 

X=AX+Y 

rearranged to: 

X - AX= Y 

reduced to: 

X(I - A)= Y 

where I is an identity matrix, A is the matrix of direct coefficients 

(trade-production coefficients), Xis total regional output in terms of 

employment, and Y is the final demand categories. Application of a 

matrix inversion routine provides the following form: 

X = (I - A)-l (Y). 

Given direct employment and an inverse matrix of total requirements 

(direct and indirect) per unit of employment both serving final demand, 

total regional employment by sector may be calculated. Therefore the 

(I - A)-l matrix does include regional interdependencies. The sum of 

each column in the inverse matrix3 is total (direct and indirect) em-

ployment per unit of employment serving final demand. These values 

are sector multipliers. A higher sector multiplier indicates relative-

ly stronger backward linkages in the regional economy, therefore equal 

changes in final demand for all sectors will have a greater impact for 

endogenous sectors with higher sector multipliers. 

Final demand multipliers are calculated by multiplying each final 

demand category times the inverse matrix to obtain total employment 

serving final demand sectors directly and indirectly, The.difference 

3uniquely reserved for those interindustry models defined in 
terms of employment units. 
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between direct employment by sector and total employment for final 

demand categories are direct and indirect final demand multipliers. 

An induced multiplier may be calculated for consumption and state and 

local government by taking the ratio of empl9yment in these final 

demand categories to employment not included. Multiplication of the 

induced regional multiplier times sector multipliers gives.regional 

sector multipliers by induced final demand category. 

Regional output is defined by 

X. = a . 1x1 + a. 2x2 + . . . + a . x + y . 
i i i inn i 

and regional employment is defined by 

+ a X en n 

where a . is the employment-output ratio of sector j. Total output and 
eJ 

regional employment may now be expressed in terms of final demand: 

where 

b . = 
eJ 

b, y 
inn 

b y 
en n 

n -1 
I a .b. ,, and b .. 's are elements of the (I - A) matrix. 

i=l ei iJ iJ 

The change in total employment from a change in final demand may be 

found by taking the partial of E with respect to Y,: 
r J 

The sector multiplier in terms of one unit of additional employment 
b 

used in deliveries to final demand is found by dividing ae~ where aej 
eJ th 

is direct employment from the j sector. 
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Regionally induced consumpti.on may be calculated by. transferring 

total employment to individual final demand categories. The resulting 

equation is the 

E ~ C +LG+ I+ FG + EX 
r 

distribution of total employment to final demand categories of 

consumptio.n, lo.cal government, it).vestment, federal government and ex-

ports. The proportion of·total employment in consumption is 

C = cE. 
r 

Rewriting gives: 

E = cE +LG+ I+ FG + EX 
r r 

Rearranging: 

E = - 1- [LG + I + FG + EX] r 1-c 

1 The value of l~c is the regional induced consumption multiplier and 

when multiplied times total emplo.yment in the remaining final demand 

sectors.results in total employment. The calculation also applies to 

consumption and state and local government induced. 

Final demand multipliers are calculated under the assumption that· 

indire~t employment in a final demand category is a function of direct 

employment. For example, total. employment serving federal government 

in final demand i1;1 the sum of direct and indire~t employment: 

and 

g then is the ratio of indirect to direct government employment: 
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and total employment serving federal government is explained as 

or 

d 
FG • . FG ( l + g) , 

Similar calculations can be made for other final demand markets. 

Final demand impact multipliers may be calculated by multiplying 

the regional induced multiplier times final demand multipliers. This 

shows impact of additional employment serving a final demand category 

when additional consumption of new employment is considered: 

1 (1_c) (1 + g) =. federal government final demand impact multiplier 

with regionally induced consumption. Regional sector multipliers are 

computed with regionally induced consumption: 

1 b . 
(1_c)(ae1) = sector multiplier with regional induced consumption. 

ej 

An alternative, but empirically equal [l, pp, 309-317] method 

for computing regional consumption induced multipliers adds one addi-

tional equation to the simultaneous set: 

+ a X en n + E 
y 

where c. is the ratio of local consumption final demand to regional 
J, 

employment and hence f ci Er is a linearly homogenous local consumption 

function, Y! is the remaining final demand excluding local consumption, 
1 . 

and E is federal government plus other institutional employment not 
y 

included elsewhere. A comparable solution for X. and E in terms of 
1 r 

Y'. and E is 
1 y 



• .. + bi Y. + bi E · n n y y 

E = be1Y1' + be2Y2' + , , , + b Y 1 + b E , 
r en n ey Y•· 

Sector employment multipliers with induced regional consumption are: 

oE 
r 1. 

ayj 'aej = 
b oE 
~·and~·= b. 
a j aE ey e y 

Interpretation of the multipliers indicate the direct, indirect, and 

induced changes in regional·employment per unit of direct employment 

used for delivery to final demand. The latter multiplier b · shows ey 

the total change in regional employment per each addition to federal 

employment. 

Assumptions and Limitations of Interindustry Analysis 

Assumptions for interindustry analysis and their critique call 

attention to some limitations worth considering before implementing 

the regional interindustry model. Two basic assumptions for from-to 

21 

analysis az::e full employment and stable trade-production relationships, 

Deviation from these assumptions influences reliabiJ,.ity.of the model 

for describing regional economic· act;:ivity. 

Regional trade~production coefficients are subject to variation. 

for import or export substitution, external·economies, and departure 

from the assumption of linearly h~mogenous production functions, 

Export s4bstitution results from a sw.itch of direct employment to in-

direct employment for a new or expanded firm serving final demand. 

Import substitution arises when regional employment enters into produc-

tion of inputs for regional markets in place of outside purchases. 
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External economies influence input costs and.· returns of regional 

firms. For example, a complex of food processing plants may benefit 

from a cost reduction in packaging materials obtained from the nearby 

location of a paper products plant, Close proximity of expanding mar­

kets may cut ma];'keting costs increasing firm revenue, External·ecqno­

mies may also be realized from special transportation advantages such 

as location near an inland water way or new interstate highway. Only 

uniform additions to economic activity will maintain spatial location 

and stability of the production-trade coefficients. 

Linearly homogenous production functions of degree one assumed for 

all production sectors of the economy, including state. and local gov­

ernments, imply constant capital-output and labor-output coefficients. 

Under this assumption resources are paid the value of their marginal 

products and maintenance of the.assumption requires divisibility of 

inputs to any desired degree. Internal economies or diseconomies of 

scale resulting from technological change, relative price changes, or 

additional specialization of the labor force are not considered. 

Errors of aggregation occur from combining firms with different produc­

tion functions into the same sector. 

Stability of.trade-production coefficients also means that the 

model is static, However, the results of an interindustry analysis 

may be applicable for several years. Doeksen's static input-output 

model predicted over a five year period with an error of less than 

three percent [3, pp. 73, 74]. 

Full employment is defined as absence of appreciable degrees of 

unemployment and excess capacity. Unemployment and excess capacity 

preclude a full multiplier effect and both are likely to be present in 
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a downward transitional area. Several factors often inhibit attainment 

of full resource employment; imperfections in resource markets (monop­

oly and monopsony), lack of information, and government intervention; 

recession or a shift to the left of a sector's demand curve due to 

changes in the cete.ris paribus conditions of demand; declines in pri­

mary resource productivity; tectnological changes leading to lower 

labor requirements; and depreciation of plant and equipment without re~ 

placement. Increasing final demand under conditions of underemployment 

or unemployment may lead only to increased participation of the labor 

force. Failure to meet the assumptions of full employment causes mul­

tipliers to overestimate employment changes, 

Interindustry analysis is an important contribution to regional 

analysis since no other static model can capture the interdependencies 

among producing sectors and final demand. The strength of interindus­

try analysis lies in its ability to go beyond the direct effect of em­

ployment changes due to variation in the level of final demand and 

estimate indirect and induced effects. 



CHAPTER III 

EMPIRICAL.RESULTS OF THE SOUTH CENTRAL OKLAHOMA STUDY 

An interindustry model for South Central Oklahoma is based on 

questionnaire data obtained from businesses representing different 

producing activities within· the region. A distr.ibution table, transac-

tions.flow table, and direct and indirect requirements were developed 

from the data to describe the regional economy. This analysis, however, 

is not without its limitations. 

Planning Region Nine, Figure 2, was selected as a sub-state area 

suitable for implementation of a regional interindustry analysis. The 

area coincides with that of the Association of South Central Oklahoma 

Governments. Labor force data and population of counties in Planning 

Region Nine appear in Table I. 

An interindustry model groups business firms with similar functions 

into sectors. Regional firms were classified into 33 endogenous sectors 

and five exogenous sectors were named.: federal government, state and 

local government, investment, household consumption, and exports. Sales 

of each endogenous sector to all other sectors can be estimated as a 

percent of a.sector's output. The questionnaire1 asked potential re-

spondents thei.r percentage of sales going to other counties and 

~ail questionnaires were utilized in an effort to keep costs 
within budget constraints of sub-state planning groups should they de­
sire to undertake similar studies. 

?Ii 
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TABLE I 

LABOR FORCE DATA AND POPULATION OF PLANNING REGION NINE, 1970 

b/ Average Monthly Emeloyment-
Dom. Ser. 

Total Self Empl. 
Civilian Unpaid Wage and Average Monthly 

Population~ 
Labor Family Salary Unemeloyment 

County Force Agriculture Workers Private Government Number Rate 

Total 243,346 72,800 11,370 8,399 34,926 14,493 3,612 4.9 

Caddo 28,931 8,260 2,340 630 3,370 1,450 470 5.7 

Comanche 108,144 26,500 975 3,025 12, 775 8,300 1,425 5.4 

Cotton 6,832 2 750E./ 
' 975 297 1,018 328 132 4.8 

Grady 29,354 9,750 2,050 900 4,640 1,690 470 4.8 

Jefferson 7,125 2,220 690 320 760 330 120 5.4 

McClain 14,157 3,540 1,020 440 1,350 550 180 5.1 

Stephens 35,902 13, 970:l:.l 1,480 1,977 8,893 1,155 465 3.3 

Tillman 12,901 5,810 1,840 810 2,120 690 350 6.0 

a/U • ..§_. Census of Poeulation, Preliminary 1970, United States Bureau of the Census. 

b/Oklahoma Employment Security Commission, Research and Planning Division . 

.£..!observations for four months only in Stephens and Cotton Counties. 
N 

°' 



percentage of sales to intermediate demand sectors and final demand 

categories, A final question asked for employment during high, low 

and previous months so that sales of each firm could be weighted by 

firm employment, A sample of the questionnaire appears in Figure 4 

in Appendix A, 

27 

Appendix A, Sources of Interindustry Analysis Data for Planning 

Region Nine, indicates sources of firm population, methods of aggre­

gation of firms into sectors, and provides some information about 

sampling of regional firms. Control totals estimating employment by 

sector in each county, data collection procedures, and steps followed 

in data processing are also included in Appendix A. 

Distribution Table 

A distribution table forms the basis for calculation of other 

tables in the interindustry analysis, provides an overview of the 1970 

regional trade relationships and indicates something about the input 

structure of endogenous sectors. Given raw county data aggregated 

into appropriate sectors and the control totals from Appendix A, one 

row of the distribution table is obtained by weighting each sector by 

the ratio of county employment to regional employment in that sector 

and summing for all eight counties. This procedure when accomplished 

for all 33 sectors results in a 33 x 38 matrix, Table II, in which 

each row sums to 100 percent of a sector's sales. The table may be 

used to distribute regional employment or income. 

The distribution table reveals 1970 regional trade relationships. 

Select any row and read across it in order to obtain an idea of the 

markets served by endogenous firms. Food Manufacturing makes 40 



TABLE II 

PERCENTAGE DISTRIBUTION OF INDUSTRY SALES, PLANNING REGION NINE, 1970 

Leather 

SECTOp_.!./ 
Farms Ag Finance Food Apparel Wood Printing Pe.troleum Plastic Met.al Const. General 

Ranches Services Mining Const. Transport. R.E. U-tilities Mfg. ' Mfg. Paper Publishing Refining Rubber Concrete Mfg. Materials Sales 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) {11) (12) (13) (14) (15) (16) (17) 

Farms Ranches~/ (1) .21826 .00049 _....£} .00289 .00067 '.01129 .00032 • 09649 .00114 .00008 .00025 --- .00015 .00032 -- .00008 .00033 
Agricultural SeTvices (2) .32920 .04367 .00007 .00049 ;00138 .00002 .00026 .00010 .04826 --- --- --- - -- .00015 .00052 .00017 
Mining (3) .00164 .02728 . 27022 -- --- --- --- --- --- --- --- .27236 -- --- - --- --
Construction (4) .00743 .00152 .00153 .05839 . 00029 .00238 .00828 .00315 .00028 --- .00010 .00021 -- .00016 .00176 .00315 .00226 
Transportation (5) . 01356 • 24078 .07703 .00168 .00107 .00101 .00185 .00788 .00181 .00008 .00085 .J.3148 -- -- .01523 .03202 .00118 
Finance-Real Esta!e (6) .12391 .01592 .005$6 .00772 .00419 .01203 • 01465 .00425 .00080 .00051 .00396 .00051 .00021 .00255 .00485 .00480 .01221 
Utilities (7) .02725 .00869 .05902 .00354 .00283 .04362 .00862 .00671 .00917 .00023 .00168 .02361 .00272 .OOJ.69 •. 00453 .00381 .01029 
Food I Manufacturing (8) .00485 .00130 .00112 .00152 .00098 .00121 .00166 .01099 .00027 .00007 .00074 .00099 .00017 .00027 .00041 .00094 .00148 
Apparel Manufacturing (9) -- .00002 --- -- -- --- --- -- --- --- -- --- --- -- - --.-
Wood-Paper (10) -- --- --- .13590 -- . 00084 -- .00166 --- --- --- --- --- -- -- .00868 
Printing-Publishing (11) .00883 .01663 .00574 .010.86. .00133 .03472 .03347 .00270 .00517 --- .00281 .Ol41S .00270 .00270 .02225 .01403 .10%8 
Petroleum Refining (12) .Octl54 --- .00422 .00461 • 01078 --- .00156 .00005 -- --- --- .00183 .00154 -- .00157 .00923 ---
Leather-Plastic-Rubber (13) --- --- -- -- --- -- --- -- -- --- --- --- -- - .11439 --- .00693 
Concrete Products (14) .01636 .00236 .00056 .44561 .00113 --- .00205 .00034 --- --- --, .001528 .00003 .00078 .02098 .02545 .00175 
Metal Manufacturing (15) .00131 .• 00127 .05306 .00054 .0000.1 .00002 .00039. ,00061 --- --- --- .00060 .00025 .00001 .00790 .00020 ---
Construction Materials (16) .03460 .00355 .OOW6 .12482 .00013 . 01586 .00431 -:'00070 .00515 .00053 .00008 .00098 -- .00017 .00168 .02052 .00066 
General Sales (17) .00768 .00003 .00003 .·00127 --- . .00023 .00003 .00024 .00339 .00024 .00005 .00049 -- --- .01136 .00038 .00131 
Food Sales (18) • 00369 ,00003 .00006 --- --- .00047 -- -- -- --- -- --- --- .00060 --- ---
Gasoline Setvice (19) .11435 .W685 .00160 .016.{)2 .03597 .00269 .01115 .01878 --- .00200 .00162 .00235 -- .00073 .00476 .00982 .00142 
Auto Sales (20) .03322 .00338 .00044 .00427 .00360 .00279 .00371 ,.00184 .00037 -- .00088 .00133 - .00163 .00506 .00121 .00066 
Clothing (21) .00235 --- --- .00024 -- .00024 --- -- --- -- --- -- --- - .00047 --- ---
Furniture (22) .00!36 .00011· .00528 .00272 --- .00034 .00025 .00003 -- -- --- --- .00034 , ..... 00048 .00400 .00016 .00070 
Eating (21) .00085 .00068· · --- --- -- .00038' ,_ .00258 - .00169 --- .00034 .00102 -- -- .00051 --- --
Miscellaneous Ret.ail (24) .03567 .00384 ;00233 .00682 .00093 · .005-45 .00317 .00197 .00040 .00012 .00079 .00055 .00006 .0013l .001.85 .00085 .OC>l90 
Lodging (25) --- .00983 .OQOl.4 ---- .,1)1780' --- • 00167 ·:0072.3 .00652 .00580 .00580 .00580 .OOS80 .00580 .00666 .00614 .00614 
Personal Servicas (26) --- --- .O®ll .• 00011 - .• 00013 - --- --- --- --- - -- -- -
Business Service.s (27) .00289 .00693 ,00171 .001m --- .13055 · .03176 .00076 .00011 .00003 .00037 .00329 .00003 .00003 .00099 .00338 .06839 
Professional Services (28) .031:lO .00327 .01463 .01103· .0020, .016ll -- .00487 --- :00016 .00009 .00055 -- .00027 .00036 .00245 .00288 
Automobile R.epa.'ir (29). .08292 .• 061&9 .00033 .OU38- ;00843 .01562 ."00497 --- -- -- .00220 .00414 -- .00235 .01626 .00228 ---
Recreation (30) .00039 .00039, .-- .00039 .00039 .00264 .-00138 .00038 .00052 --- -- .00008 -- -- -- .002l3 .00183 
.Miscellaneous R~pai,r {31) .00)32 .00065 • li0070 · • 00243 .00232 ·.00795 .00215 · .-00024 .00024 .00024 .0018!1 .017l!Z - .00045 .00166 .00204 .03153 
Medical (32) •. 00049 .00065 .00020 .opo:;1 ... --- .00012 .-00017 .00023 --- .00001· , •.00008 .00007 -- .00009. .00024 .00009 .00005 
Wboleaale (33) .03340 .00614 .02991 .Oft978 _.02180 .00026 .00064· .07675. -- .00044 .00078 .00002 - --- .04712 .00531 .00084 

~/.J!or a ·complete de.scrip.ti.on see 'lab le XI .. 

!?/calculated from:· lloeksen, ll.er<!l.d A., ''.\ ~cial Account~ Sy.st«. and &i...,le.tioo-Made1:1"raj-ecting.ile""'""1~ Var1.wles and N>dy~~ the·Struc.ture of the o~ ll"""'""Y," Unpublished 
~b..D. Thesis, Department of Agricu.lturai Bconom.ics, Oklahoma Stata !Jn1 .. ersify, J.971. ,_._ 

sJ Dashes i~i~te zero. 

5!/ Consumption of .,ilituy personnel .,md depoodents all.':""'ted to ·federal gove:rnment, At,pend.ix B. 

~/Row distribution may not sum to 100 percent due to ro~dingr 
N 
00 



TABLE 

Food Gasoline Auto Misc. 
Sales Services Sales Clothing Furniture Eating Retail 

(18) (19) (20) (21) (22) (23) . (24) 

Farms Ranches (1) . , 00033 .00016 .00025 .00016 .00008 .00066 .00024 
Agricultural Services (2) .00017 .00020 , 00032 .00017 . 00017 .00017 • 00017 
Mining (3) --- --- --- --- --- --- ---
Construction (4) .00520 .00175 .00098 .00085 .00059 .00147 .00162 
Transportation (5) , 00010 .00010 .01250 .00095 .00064 --- .00009 
Finance-Real Estate (6) .00710 .00604 . 00707 .00354 .00599 .00403 .00579 
Utilities (7) .01296 . 00669 . 00453 , 00503 .00478 , 00816 .00572 
Food Manufacturing (8) .39500 ,01748 .00137 , 00094 , 00121 • 02873 .00546 
Apparel Manufacturing (9) -- --- --- ,00371 .15920 
Wood-Paper (10) --- --- -- --- . 03264 
Printing-Publishing. (11) .12816 .00114 , 04799 .03751 ,04786 . 00589 .01840 
PetroleU'l!! Refining (12) -- .21227 .00002 -- -- .00002 --
Leather-Plastic-Rubber (13) .00026 --- . 00635 .00087 --- .00043 
Concrete Product.s (14) .00414 .00323 .00448 .00226 - . 00226 .00031 
Metal Manufacturing (15) ,00002 .00003 .01346 -- .00001 .00001 .00127 
Construction Materials (16) .00272 ,00192 . 00088 .00135 .00269 .00174 .00102 
General Sales (17) .00038 . 00409 .00422 .00072 , 00045 . 00252 .00102 
Food Sales (18) , 00665 -- -- -- - . 00725 .00013 
Gasoline Service (19) .00133 . 00937 .01146 .00017 .00986 ,00090 .00333 
Auto sales (20) .00079 .01043 , 01106 .00101 , 00246 . 00096 .00101 
Clothing (21) -- -- .00118 - -- ---
Furniture (22) .00005 .00004 .00005 .00004 .00081 .00001 .00010 
Eating (23) --- --- .00051 -- . --- --- ---
Miscellaneous Retail (24) . 00128 .00044 .00114 .00075 .00455 .00094 .00486 
Lodging (25) , 00459 , 00459 , 00614. .00614 .00614 .00614 .03076 
P~rsonal Services (26) .00625 --- -- .00146 .00035 , 00625 ---
Business Services (27) , 02499 . 01300 , 06886 .00663 . 01860 . 01044 .00712 
Professional Services (28) .00194 , 00053 .00333 , 00380 .00728 .00215 ,00811 
Automobile Repair (29) .00039 .04409 , 03834 .00007 . 00795 .00039 .00599 
Recreation (30) , 00016 .00084 , 00185 .00086 .00220 .00084 .00008 
Miscellaneous Repair (31) .00311 • 00452 .03593 .00060 , 00251 .00078 .00065 
Medical (32) . 00012 - .00015 .00009 .00005 - .00012 .00012 
Wholesale (33) .07715 .07066 .04454 .00023 .00019 .15235 .02054 

II (Continued) 

Personal Business Professional 
Lodging Services Services Services 

(25) (26) (27) (28) 

-- .00008 .00008 .00008 

.00127 .00116 .00046 .00116 
, 00009 .00007 .00010 . 00031 
.00353 .00446 ,00063 . 00442 
, 01093 .01151 • 00149 , 00574 
.00905 .00144 , 00128 , 00121 

.00541 .00572 .00019 , 00940 

.00002 .00461 .00923 ---
--- .00009 --- ---

.00743 .00466 .00113 .00113 

.00001 .00010 .00004 --

.00093 .00076 .00044 .00425 

.00077 .00037 , 00039 .00038 
-- --- --- .00090 

.00274 .00120 , 00168 .00169 

.00030 .00082 .00043 .00606 
--- .00024 -- --

,00016 --- .00005 .00016 
-- -- -- ---

.00058 ,00085 .00022 . 00492 
-- -- -- .00824 

, 04445 --- -- ,00009 
,02363 ,00646 , 05807 .00110 
.00746 .00402 .00317 . 00609 
,00007 .00004 --- .00047 
.00172 .00016 .00123 .00057 
.00167 .00069 .00005 , 00620 
--- -- - .00026 

. 00270 .01585 .00055 .00032 

Automobile 
Repair Recreation 

(29) (30) 

-- -
.00047 .00049 
.00070 -
, 00385 .0,0066 
,00300 .00147 
,00083 .00589 

,00446 .00909 
.00002 --
-- .00009 

.00301 .00197 

.00010 -

.00013 .00029 

.00003 --
--- -

.00441 .00018 

. 00871 .00013 
-- --

.00001 ---
--- -

.00042 .00023 
--- -

,00625 --
.00414 .02774 
.00219 --
.02331 --
.00008 .00107 
.00123 .00065 
.00014 --
.02465 .00019 

~U...eous 
kp,lir 

(31) 

-
.00027 
.00065 
.00205 
.00294 
.00027 

.0(1183 
--

.00288 

.00007 

.00041 

.00003 
-

.00246 

.00233 
-

.0002', 

-
.00061 
--

.02265 

.00134 

.00!!69 
-

.00009 
• 00012 --

Medic.al 
(32) 

,00.017 

.0055-0 
:00010 
.00671 
.00407 
.00243 

.• 00366 
.00002 

-
.00431 
.00034 
.00092 
.00076 
.00075 
.00043 
.00034 
.00508 
.00028 
-

.00370 
-

.00066 

.19310 

.01007 

.00130 

.00159 

.ooou 

.00017 . 

.00488 

Wholesale 
(33) 

N 
\0 



Consumption 

Fa.ras Ranches (1) , 05560 
Agricultural Services (2) ,18265 
Mining (3) .00579 
Construction (4) , 21605 
Transportation (5) .09817 
Finance-Real Estate (6) • 44364 
Utilities (7) .41427 

i Food Manufacturing (8) .06547 
Apparel Manufa-cturing (9) --
Wood-Paper (10) .01643 
Printing-Publishing (11) .12354 
Petroleum Refining (12) • 00809 
Leather-Plastic-Rubber (13)' -
Concrete Products (14) , 20062 

, Metal Manufacturing (15) .00220 
Construction Materials (16) , 57625 
General Sales (17) • 71863 
Food Sales (18) . 91034 

, Gasoline Service (19) , 55683 
Auto Sales (20) . 59969 
Clothing (21) • 92909 
Furniture (22) , 67626 
Eating (23) , 63546 
Miscellaneous Retail (24) • 72273 
Lodging (25) • 09254 

, Personal Services (26) . 50134 
Business Services (27) • 09446 
Professional Services (28) • 72188 

' Automobile Repair (29) . 37145 
Recreation (30) .67766 
Miscellaneous Repair (31) . 71822 
Medical (32) .89830 
Wholesale (33) • 05063 

TABLE II (Continued) 

FINAL DEMAND 

State Public 
Federal£./ Local Private 

Government Investment Government 

, 00033 --- . 04564 
.00189 , 02757 ,06454 
,00281 .00544 , 00281 
.01635 • 24142 .00506 
, 00780 .00011 .12775 
.03761 .00347 .10749 
.03181 --- • 23777 
.04118 .00007 .06098 
--- -- • 00246 

.00163 .00186 ---

.04176 .03181 .11625 

.00529 .00002 .05194 
--- --- ---

. 04992 --- • 04834 

.00141 • 01982 
, 

.00025 
.08267 .02279 .06375 
.03730 .01387 .16544 
.01008 -- .03503 
• 04670 • 00050 • 02364 
.02689 • 04095 .18361 
.00110 --- .00126 
.00750 .01092 .25723 
.00005 --- .25380 
, 03502 .02758 . 06619 
.01269 --- .04608 
.00417 -- .41128 
, 00663 -- .027li 
.00710 .00716 .03514 
.03291 .00061 .22854 
.00364 .00039 • 28547 
.00689 .00378 .00287 
• 02136 .00003 .01299 
, 03746 .06842 .04173 

Exports 

.56338 

.29768 

.41166 

.40696 

.22165 
,12289 
.00840 
.33071 
.83462 
.80040 
.07204 
.67155 
.87061 
.13915 
.89456 
.01831 
.02179 
.02405 
.09ll6 
.03752 
.05876 
.02929 
.10225 
.05508 
.68506 
.01710 
.12556 
.07719 
.02268 
.00921 
.13373 
.06299 
.10680 

Total!!/ 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00-

w 
0 
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percent of sales to retail food outlets, three percent to eating and 

drinking establishments, and almost 50 percent to final demand catego­

ries broken down in the following manner; seven percent individual and 

households, four percent.state and local government, six percent fed­

eral government and 33 percent regional exports. Only seven sectors. 

mining, printing and publishing, food manufacturing, transportation, 

concret;e products, business services and wholesaling made more.than 50 

percent of their sales to endogenous sectors. 

An additional interpretation of the distribution table helps 

visualize input structure required of endogenous sectors.for their 

deliveries to final demand. Reading down an endogenous column in Table 

II gives an indication of the percentage of local inputs in terms of 

employment required from regional ·endogenous sectors. ·For example, 

petroleum refining required 27 percent of mining output, 13 percent of 

transportation, and two percent of miscellaneous repair services. For 

all sectors regional sales to endogenous firms are low implying a great 

amount of sector inputs are imported into the region. 

Transactions Table 

A transactions matrix shows employment flows to regional sectors, 

serves to compute a direct requirements matrix and provides one.method 

of computing induced effects of additional employment servicing final 

demand. Regional sector control totals are multiplied by the respec­

tive rows in the distribution table, the results. are recorded in Table 

III, The interpretation of .the transactions table is similar to that 

of the distribut.ion .table only now in terms of employment. For exam­

ple, food manufacturing serves the following sectors with output from 



TABLE III 

DESCRIP_TION OF REGIONAL SALES BY EMPLOYMENT TRANSACTIONS, PLANNING REGION NINE, 1970 

SECTOPl:I 

·Fa...., Ranches 
~ctllt~al Se·rv1ees 
l!sbi:i;,g 
Canst:z:uetiori. 
Trim&p0-Ttatioli 
Fi.>na'lice....&eal Estat.e 
Utilities' 
Pood Manl1f=tur1ng 
lq,parel l!lmufacturing 
l!ood-Fqer 
l'ritt:tng-Pttbliab;lQg 
!'etr,Ole:aa. Refining· 
Lea-ther-Plastic-Rubber 
.Concrete J.>rodurts 
'Metal llal>t>f ac tur'ing 
.CODStnict:ion ltt.te.rt.als 
Ge""ral Sales 
Food ·soJ.es 
GeSDline Service 
Auto Sales 
·Cloehing· 
hrniture. 
-Eat;t,,g 
Micacell-ous 11.etaH 
Lodging 
~rsGna.1 .;Se.nriee-a 
lhuiiiluo Services• 
l'rofeseioaal >&,r:,nc,eg . 

Aut.-b:ile-· llepair . 
Recreation 
Kis<lell~eous &¢p.a:lr. 
ltedi:c.<1 

Farms 
bnches 

(1) 

(1) 248!. 63 
(2.) 40.!t.26 
(3) 3. 74 
(4) 19.23 
(5) 24.!!2 
(6) 39.5. 78 

Ag 
Se?'V'ices 

.(2) 

5.,57. 
53,62· 
62. ZO 

3.,94 
4i&.66 

S0.84 
(7) 42 •. 43 . 13,53 
($) 4.Sl 1.21 
(9) _ ....... .03 

(19) --
(11) 4.56 6,60 

·'(12) 1.02 --· 
(l!) -- --~ 
(14) 7.71 1.11 
{15) 5.14 5.01 
(16) 19, ll. 1.98. 
(17) J.3,42 .06 
(18) 5.83 .05 
.(19) 9L41! 5.48 
(20) 44.29' ·4.50 
(21) l.'80 
(22). 1.34 '.06 
(U) 2.22 .J..77 
(24) 43,.45 4.H 
{25} -~ 5;18 
(26) 

·. (27) . 3:60:· 8,65 
.(28) '64.60 6. 75 
(29) . J&.23 28,53 
(JO)• .u. .13 

. (ll) ••. 95 . ;19 
1.14 · . L-52 

Min mg 
(3) 

_j/ 
.'09 

616.1~ 
J. .. 95 

116SO· 
18.11 
91. !Kl 
1.05 
---
2 .• 97 · 
2.80 
--
·• • .23 

208.86 
i.15 

.Qi, 

.10 
1.28 

· ;59 

· 3.,00 

-
2.8,4 

.118. 
--

. 2.14 
. )l).io 

·,1,. 
-,--

" .20 
· ·.4a·· 

Const~ ·Tran.Sport a 

m <5> 

32.80 7.6.3 
.60 1,.6') 

-- ---
151,16 .• 75 

2.98 1.89 
24.66· J.3.39 
5.51 4.40 
l.41 .91 -- . --

30.85 --
5.62 .69 
3,06 7 .l-6 --

209.Sll · .53 
2.H .. O! 

69.65· .07 
2.22 -. -- ~-

U..81 28.78 
s.io 4.80. 

.18 
1.54 ---~ 
11 •. :n. l.14 
-~ :n 9.38 

.19 .19. 
.'· lf>.45-
2:2:.n 4;2'i 

s·.2-s j;i,9 
,lll; . :n 
.69\ .,fi6 

1.34 ":"-... ; {3.2i 
Whol,esele (J:3). 67.88,· 'J+;.48. -&0i711: 'Hli.15 -~- 44;30 

.. , . . . . . . . . . . ·. . ... 

. - _Por a cempl«>L~ ,iactor dueriptiot!l "'"" T,at,1,;_ XI. 
b/ . •' .. - · .. 
- Daaheil i~c~ .zero. 

Finance 
R,I! •. 
(6) 

128.36 
.02 

---
6.16 
1.78 

38.42 
67.92 
1.13 
~-

.19 
17 ,95 

.08 
a.as 

.4Q --
2.15 
3.7l 

.18 

~- .ro· 
1.-00 
6.63 

162 ."2 
:n.25 
.'i.20 
,:s11 
2'27; 
·.n 

.:5.3 

Utilit1e,, 
. (7) 

3.67 
.32 

--
21.44 

3.28 
4fi.7'8 
13.42 
1.55 

17.30 
1.03 

--
.!H 

l.S5 
2'40 

.06 
• 75 

.S,92 
4.9"4 

·--· 
. .'14 

.fi.17 
·J,&6 
.• 81! 

"· .24 
39,1>4_ --

2.29 
;47 ·. c 

.62·. 
·,39 

l!.JL· 

F<:><>d 
Mfg. 
(8) 

1091;10 
.u -

8.17 
Ll.95 · 
U,!H 
_10.44 
HI.Ill 

.38 
1.40 

.QJ 
r-
.• J.6 
Z.41 

.39 

."3 --
15.03 
2.45' 
~ 

,w --· 
. ?.~ll' 
3~81 ·-.. :fl. 

]io.~ .-
.. ll 
;07 

.·.SS 
l55.~ 

t.pperel llood Printing · Pettoleua 
Mfg. 1'apu l'!li,li,;hing llef1twtg 
(9) (10) (ll.) (U) 

12,96 .93 
!i9.26 -

.74 
3.21 .14 
2.55 1;62 

14 .• 28 .36 
.25 .or. 

2.68 

2.-87. .30 
5.93 .o --

l.~ 
.49 

.,..;":"""" 

4.43 
.49 . .15. 

J."4 . J .. 06 •. -• ll. ,o:a . 
. .cu· __ , 

.1:8 --.. .Jr/ . .{17 
• .0-2 
.,o 

" 

.. 2.111 

·,26-

1..50 
12.66 
2.62 

•. 69 

1.·45 

.o<i 

.09 
-
1.30 
i.18 

.il9 

·"' :,..li6 -
,47 .... 
,1; 

i.01 
•"?.._ 

.$4 . 

.a 
:1 .• 58 

62!!..!}8 
.5? 

2n.911 
1.63 

36.76 
.92 

1:33 
.1.22 

.12 
2.34 

.55 

.-as 

1.88 
1. 78 

2 •. ero 
.67 

3.$ -~ 
4,11-

·· 1.14. 
1.91 

.03 
· 5.11 

.15 
·.04. 

cl · · . .,=. · ·. · .- · ·. ·• .. ·· · .· · · · . i- · · 
--111Utaey pe.u<JtBBel "8d-..,._ts•· ho,,eel;olc cOli~io;, ail!ioclil:iod to .federal &affcrDlll8«, ··-~ •· 

gj Row totai~· ~ ~- ~1 --~s ~ctor -.;;..p1~nt due to ,,_di·n~ err.;r,;. ~, . . . . . . . 
Derhadoo of ~tor ~ is ap,la:laed· ill .lipp<i,R:lx A.. 

Leath~T 
·p1astic·. 
Rubber · Coltcret.e 
{13) (14) 

1,66 3.63 

.40 .. 
-

.66 8.15 
4.23 2,63 

.i-6 .25 -- -- -
1-~ 1.40 
l..OZ -- --

.·01 .37 

.% .03 
.99 

.53 
'.';z •. 11 

.u . . tl 

- 1.59 .8.7 
·. 3.06 :3,at 

-· ;03 .'93 . 
•. 56 

1.08. 

·- ....;. 

.ll 
~22 

· · lletai COD.st. · 
lffg. · .Hater1'•l,8 
(.15) (l6J 

- ·.ss 
.1, .64,. 
- ---

4.56 8.15 
26.98 .5&;74 
15,49 l5.33 

1.05 ·5,9-, 
.39· .88. 

- -- 1.97 
. u.so 1.2s . 

1.04 6.13 
.9.31! -
9.88 u.n 

31,09 .78 -~ 11.45 
l.ll.&4 .H 

.M -
.3 •. 81 7.86 
·6.75 1.61 

.36 --
2.27 .09 
1.33' ·-
2.2s- 1.04 
3..Sl 3 •. 24 

'··- -
.l.·23 4.~l 

·.74 5.16 
7.'49 1..115 

.72 
.47 ;s.9 
.57 .22 

·_,s.ts - 10.78 

Ceaeral 
·SalH 

(i7) .· 

')..76 
.n. -. 5.8-5 

.2~09 
38.,; 
16.82 
1.'8 

56.70 
-

.57. 

.83 
-

.37 
2.29 
-
1~14 

.88 -.40 
-
2.32 
3.24 
-

a5;35 
5.94. -

.62 
9.02 
.u· 

1.70 

w 
NI 



Food Gasoline Auto 
Sales Service& Sales Clothing Furniture 

(18) (19) (20) (21) (22) 

Farms Ranches (1) 3. 73 1. 76 2. 79 1. 76 .88 
Agricultural Services (2) .21 .25 .39 .21 .21 
Mining (3) -- --- --- -- ---
Construction (4) 13.47 4.54 2.54 2.20 1.53 
Transportation (5) .17 .17 22.14 1.69 1.14 
Finance-·Real Estate (6) 22.67 19.28 22.58 11.30 19.13 
Utilities (7) 20.18 10.41 7 .05 7 .83 7 .45 
Food Manufacturing (8) 367. 74 16.27 1.28 .88 1.13 
Apparel Manufacturing (9) -- --- --- 5.90 253.28 
Wood-Paper (10) --- --- -- -- 7 .41 
Printing-Publishing (11) 66. 26 . 59 24.81 19.39 24. 74 
Petroleum Refining (12) --- 140. 95 .01 --- -
Leather-Plastic-Rubber (13) .02 --- . 52 .07 ---
Concrete Products (14) 1.95 1.52 2.11 1.06 ---

: Metal Manufacturing (15) .08 .11 52.97 --- .03 
Construction Materials (16) 1.52 1.07 .49 • 75 1.50 
General Sales (17) .67 7 .15 7 .37 1.26 . 79 

I Food Sales (18) 10.59 -- --- --- ---
Gasoline Service (19) 1.06 7 .so 9.17 .13 7 .89 
Auto Sales (20) 1.05 13.90 14. 74 1.35 3.28 
Clothing (21) -- -- .91 -- --
Furniture (22) .03 .03 .03 ,02 .46 
Eating (23) -- -- 1. 33 -- --
Miscellaneous Retail (24) 1.56 .54 1.39 .92 5.54 
Lodging (25) 2.42 2.42 3.24 3.24 3. 24 
Personal Services (26) 11.16 --- --- 2 .61 .63 
Business Services (27) 31.19 16.22 85.94 8.27 23.21 
Professional Services (28) 4.00 1.09 6.87 7 .84 15.03 
Au·toiaobile Repair (29) .18 20.32 17 .68 .03 3.66 
Recreation (30) .05 .28 .63 .29 • 74 
·Miscellaneous Repair (31) .89 1.29 10.28 .17 • 72 
Medical (32) .29 .35" .22 .11 -
Wholesale (33) 156. 77 143.58 90.51 :47 . 38 

TABLE III (Continued) 

Misc. Personal Business Professional 
Eating Retail Lodging Services Services Services 

(23) (24) (25) (26) (27) (28) 

-
7 .55 2.71 -- .88 .88 • 89 

.21 .21 
-- -
3.81 4.21 3.30 3.00 1.18 2.99 
--- .17 .17 .12 .18 .56 

12.88 18.49 11.26 14.23 2.01 14.12 
12. 70 8.90 17 .02 17. 93 2. 32 8.94 
26. 75 5.08 8.42 1. 34 1.19 1.13 

3.04 9.51 2.80 2.96 .098 4.86 
.01 --- .01 3.06 6.13 --

-- .04 -- .01 -- -
1.06 .15 3.50 2.19 .53 .53 

.05 4.98 .05 .38 .15 ---

.97 .57 .52 .42 .25 2.37 
4.39 1. 78 1.34 .65 j_; .68 . 67 

11.53 .21 -- - - 1.44 
• 72 2.66 2.19' .96 1. 34 1. 35 

1.27 1.35 .40 1.09 .58 8,07 
- -- --- .18 -- --
-- .06, .09 --- .03 .09 
--- -- --- -- -- ---
1.14 5.92 . 70 1. 03 .26 5.99 
3.24 16.21 -- --- --- 4. 34 

11.16 --- 79.38 -- -- .16 
13.03 8.89 29.50 8.07 72.47 1.38 

4.44 16. 74 15.40 8. 30 6.54 12 .57 
.18 2. 76 .03 . 02 -- .22 
.28 .03 .58 .05 .42 .19 
.22 .19 .48 .20 .02 1. 77 
.29 .29 --- --- - .61 

309 .58 41. 73 5 .48 32. 21 1.12 .65 

Automobile 
Repair Recreation 

(29) (30) 

-- -
1.21 1.26 
1.24 --

12.29 2.11 
4.67 2.:!o 

• 78 5.49 

2.30 4. 70 
.01 ------ .01 

1.42 .93 
.38 --
.07 .16 
.06 ----- -

3.53 .14 
11.61 .17 
--- ---- --
--- ---

.52 .28 
--- ---

, 11.16 ---
5.17 34.62 
4.52 ---

10. 75 --
.03 .36 
.35 .19 
• 33 --

50.10 .38 

Miscellaneous 
Repair 

(31) 

-

.71 
1.16 
6.55 
4.58 

.25 

. 97 ----
1.36 

.27 

.23 

.06 
-
1.97 
3.10 
-

.15 
---

• 74 
----

28.27 
2. 77 
4.00 --

.03 

.29 
18.00 

Medical 
(32) 

1.91 

14.24 
1.24 

21.45 
6.34 
2.26 

L89 
.01 

-
2.03 
1.32 

.51 
1.32 
1.20 

.34 

.46 
3.90 

.16 
--
4.51 
---
1.18 

240.99 
20.78 

.60 

.54 

.04 

.39 
9.91 

Wholesale 
(33) 

l,.,) 
l,.,) 



Consumption 

Farms Ranches (1) 6~2-18 
Agricultural ~rvices (2) 224. 29 
Mining (3) 13.20 
Construction (4) 559.35 
Transportation (5) ·173.96 
Finalice"':'Real Est.ate (6) 1417.00 
Utilities (7) 645.02 
Food Manufacturing (8) 60.95 
Apparel Manufacturing (9) --
Wood-Paper (10) 3. 73 
Printing-Publishi:,ng (11) 63.87 
Petroleum Refining (12) S.37 
Leather-Plastic-Rubber (13) -

! Concrete Products . (14) 94.49 
1 Metal Manuf&cturing (15) 8.65 

Construction Materials (16) 321. SS 
General Sales (17) 12ss:4s 

, Food Sales (18) 1449.26 
· Gasoline Service (19) · 445.46 

Auto Sales (20) 799.39 
Clothillg (21) 7ll.6l 
Furniture (22) 383. 44 

. Eating (23) 1664.90 
· Miscellaneous Retai.l (24) 880.28 
'Lodging (25) 48. 77 
Personal · Services (26) 895.39 

, Business Services (27) 117 .89 
Professional Servi!'.:es (28) 1489.96 

; Automobile Repair (29) 171. 24 
, -Recreation (30) 229.05 
Mis~ellaneous Repair (31) 205.41 
Medical (32) 2103.81 
Wholeaale (33) 102.87 

TABLE III (Continued) 

FINAL DEIWID 

Stat.e Public 
Local Private Federal 

Government Investment Government 

3. 76 -- 518.94 
2.32 33.85 79.26 
6.41 12.40 6.41 

42.32 625.03 13.12 
13.82 .20 226.37 

120.13 ll.09 343.33 
49.53 C· -- 370.21 
38.34 .06 Sb.77 
-- -- 3.91 

.37 .42 --
21.59 16.45 60.10 
3.51 .01 34.49 
-- -- -

23.51 -- 22.77 
./)5.56 78.01 .99 
46.13 12.72 35.57 
65.16 24.23 289.03 
i6.05 -- 55.77 
37.36 .40 18.91 
35.84 54.58 244. 76 

.84• 
'·6.19 

.97 
4.25 145. 85 . 

.14 -- 664.95 
42.65 33.60 80.62 
6.69 -- 24.28 
7.44 --- 734.55 

·S.27 --- 33.91 
14.66 14.78 72.53 
15.17 .28 105.36 
l.23 .13 96.49 
1.97 1,08 .82 

50.03 .07 30.42 
76.ll 141.24 84.80 

Exports 

6405.59 
365.55 
938.58 

1053.61 
392. 76 
392.52 
13.08 

307 .89 
1327 .88 

181.69 
37 .25 

445.91 
71.39 
65.54 

3520.99° 
10.22 
38.07 
38.28 
72.93 
so.oz 
45.07 
16.6.l 

267,90 
67 .09° 

361.02 
30.53 

156. 70 
159 .32 
10,45 

3.11 
38.25 

147 .52 
210.93 

Total~ 
Endogenous Sei}or 

Employmen~ 

11370 
uza 
2280 
2589 
1772 
3194 
1557 

931 
1591 

227 
517 
6.64 

82 
471 

3936 
558 

1747. 
1592 

800 
1333 

767. · 
567 

2620 
1218. 

527 
1786 
1248 
2064 

461 
338 
286 

2342 
2032 

w 
.po 
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five or more employees; farms and ranches five, food manufacturing 10, 

food sales 368, gasol:i.ne service stations 16, eating and drinking es­

tablishments 27, recreation five, lodging eight, household consumption 

61, state and local government 38, federal government 57, and exports 

308. 

Division .of the values in each column of the transactions table 

by total employment in .each sector named at the.head of the column re­

sults in a matrix of direct requirements showing sales in terms of 

employment to each endogenous sector per employee. The .33 x 33 matrix 

of direct coefficients assists in calculating the total employment 

serving final demand. Use of final demand columns of the transacti.ons 

table to calculate final demand multipliers for regional exogenous sec­

tors will be taken up in a later section. 

Total ·Requirements·(Direct and Indirect) 

Direct and indirect requirements estimate regional endogenous 

impact of additions to employment due to a one employee increase in any 

sector's sales to final demand. A one unit employee-increase in sales 

to final demand of a specified sector results in increased sales of 

regional endogenous sectors to the specified sector by an amount equal 

to the direct employment effects. Firms augmenting their sales to the 

specified sectors. increase their purchases of local and imported inputs. 

Suppliers of inputs to firms serving the sector with additional final 

demand also augment their purchases of local and imported inputs. 

Firms make adjustments and the interdependencies workthemselves out 

resulting in.an increase in employment greater than the direct effect. 

Subtraction of direct requirements matrix from an.identity matrix and 
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2 
inverting gives the total requirements, (direct and indirect) recorded 

in Table IV. 
b . 

Column totals of Table IV are sector multipliers, ~ in Chapter 
aej 

II, estimating total employment change due to a one unit increase in 

employment ,servicing final ·demand for the sector named at th_e head of 

the column.· The sector multipliers are employment multipliers because 

the,transac;ions and direct requirements matrices were calculated in 

terms of employment. A large sector multiplier indicates stronger 

backward linkages in the regional economy. For an equal change,in 

final den,ian4 for any regional endogenou1:;1 sector the larger _the sector 

multiplier the greater the impact on.regional employment. For example, 

food and apparel manufacturing have sector multiplieI'. values of 3~08 

and 1.11 respectively. Incr:easing direct employment by 100 employees 

in fQod processing results ,in an additionE1,l·regional·endogenous.change 

of 208 employees. Apparel manufacturing's increa~e in final demand 

sales requiring 100 dir<;lct employees results in 11 additional employees 

in the endogenous sectors. Comparisons of this type should-be made 

with caution since the capital requirements per job may be signifi-

c~ntly different causing an equal-investment ·in.apparel manufacturing 

to stimula~e more indirect endogenous employment th~n in food manufac-

turing. A brief analysis of the distribution table.revealed low 

amounts of trade among regional endogenous sectors and the bulk of 

regional endogenous employment servicing final demand. Employment 

flows servicing final demand _are the foundation of regional· trade 

2see Chapter.II for the mathematical equations. 



SECTOR~/ 

Farms BancheS 
l Agricultural Services 

Mlniug 
Construction 
TranspOTtation 
'Finance-Real Esta.te 
Utilities 
Food Manufacturing 

'. Apparel Ma:nufacturing 
Wood-Paper 
Prin~ing,-Publishing 
PetroleU111 Refining 
Leather-Plastic-Jtubber 
Cancrete Products 
Metal Manufacturing 
Construction Mater1.als 
General Sales 
Food Sales 
Gasoline Serv!.ce 
Aw.to Sales 
Clochlllg 
Furniture 
Eatiag 
MiScell&neous ll."etail --
Lodging 
Pe.rs.o:nal Services 
Business Services 
Profe&sional Senices 
Automobile Repair 
Recreation 
Ki.scellm:Le:ous Jte,pair 
Medical 
Whole.sale 
Total 

---

TABLE IV 

TOTAL REQUIREMENTS, (DIRECT AND INDIRECT), PER UNIT OF EMPLOYMENT SERVING 
FINAL DEMAND, PLANNING REGION NINE, 1970 

Leal;il• 
Fa.rms Ag Finance Food Apparel - Priating Petrole.wa Plutic llo'tal. Coast. 

Ranches Services !lining Const. Transport. R.E. Utilities Mfg. Mfg. Paper l'ul>U9hing lef1ning .._ :concrete Kfa. Hat.erial• 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) {12) (ll) (14) (15) (16} 

(1) 1.283883 0.013733 0.002927 0.020449 0.007610 0.0533).1 0.007296 1.531765 0.011569 0.006754 0.010711 0.0086.54 0.03111B 0.012039 O.OIIINlit! 0.008574 

(2) 0.047770 1.046562 0.000307 0.001076 0.001294 0.002004 0.000503 0.057168 0.039400 0.000258 0.000406 0.000881 'o.001221 0.-64 O.tJOll102 0.001670 

(3) 0.006788 0.077431! 1. 373679 0.003632 0.009116 0.000941 0.002575 0.012157 0.003032 o •. 001724 0.000733 l.29ll75 0.016497 0.000422 0.000718 0.019074 

(4) 0.002907 0.004602 0.003704 1.062804 0.000747 0.002681 0.015028 0.013329 0.000900 0.000257 0.000822 0.005626 0.001290 0.00ll81 -0.001355 0.016513 

(5) 0.020995 0.370600 0.084534 0.005948 1.004679 0.002093 0.003564 0.041867 0.016273 0.001450 0.003452 0.433144 0.006349 0;000496 0.007294 0.111190 

(6) 0.048636 0.050254 0.014992 0.014278 0.009000 1.015514 0.032043 0:014471 0.004500 0.008222 0.025911 0.022594 0.012836 0.018757 0.004ff7 0.032206 

(7) 0.007308 0.017989 0.057071 0.004137 ~.004027 0.022420 1.010058 0.021446 0.010022 0.002581 0.006152 0.111620 0.055350 0.006513 0.002333 0.014509 

(8) 0.001068 0.001814 0.000907 0.000912 0.001002 0.000559 0.001424 0.01"2889 0.000334 0.000674 0.001577 0.002928 0.002762 0.000736 0.000241 0.002318 

(9) 0.000080 0.000102 0.000845 0.000313 0.000008 0.000035 O.QOOO!MI 0.000112 1.000006 0.000003 0.000003 0.000802 0.001063 0.000262 0.000266 0.000100 

(10) .0.000049 0.000068 0.000074 0.012778 0.000011 0.000104 0.000191 0.000589 0.000018 1.000009 0.000013 0.000100 0.000049 0.000024 0.000025 0.003808 

(11) 0.001612 0.008587 0.003194 0.003354 0.000741 0.006187 0.011698 0.003949 0.002316 0.000283 1.003188 0.015260 0.018345 0.003378 0.003340 0.014296 

(12) 0.002258 0.003742 0.002638 0.002769 0.007041 o,000oo1 0.001980 0.005852 0.000228 0.001329 0.000546 1.007500 0.012796 0.000300 0.000554 0.014790 

(13) 0.000007 0.000031 0.000303 0.000005 0.000004 0.000001 o.000005 0.000018 0.000003 0.000001 0.@00002 0.000297 1.000033 0.000003 0.002405 0.000010 

(14) 0.001286 0.001715 0.000891 0.086926 0.000473 0.900386 0.001953 0.002627 0.000200 0.000172 0.000152 0.002413 0.000634 1.000963 0.002679 0.023494 

(15) 0.001697 0.011802 0.12f>976 0.001435 0.001038 0.000266 ·0.001444 0.005217 0.000493 0.000190 0.000204 0.123197 0.013.54D 0.000331 1.008146 -0.003484 

(16) o. 002576 0.002155 0.001021 0.029346 -0.000156 0.003109 0.002136 0.003899 0.001993 0.001418 0.000226 0.002046 o.OOll294 0.000339 0.000313 1.021638 

(17) o. 001694 0.000325 0.000744 0.001102 0.000211 O.OOOi64. 0.000184 0.002710 0.003778 0.001999 0.000257 0.00:!171 0.000255 1UJOOOll9 0.005121 0.001511 

(18)·0.~3 0.000078 0.000133 0.000022. 0.000009 0.000049 0.000517 0.000831 0.000026 0.000007 "o.000018 0.00017' 0.-50 tl.000012 8.llll0248 0.00002.2 

(19) 0. 011266 0.011>24 0.002787 0.006349 0.016696 0.001497 0.006242 0.1130436 0.000677 0.007307 o.002855 0.011943 0:0010(,7 0.001,549 O.!lfll.207 O.OJ.6923 

(20) 0.005812 o.oouoo 0.001219 Cl .• 003252 0.003232 0.001703 0.0035\t& 0.010.156 O.OC06S3 0.000723 0.002557 0.005502 0,000>46 o.004390 ·o.oct1ttB· o.-
(21) 0.000212 0.000013 0.000015. 0.000083 0.000004 0.000068 0.000007 0.000258 0.000003- 0.000002: 0.000006 0.00001' 0.000008 0.000007 o.000094 11.000008 

(22) 0.000172 0.000177 0.001891 0.000699 0.000017 0.000077 0.000111 0.000243 0.000011 0.000008 0.090!)97 0.0017!16 -0.002379 0.000587 <i:IJ00593 0.000223 

(23) o. 000385 0.001648 0.000116 0.000049 0.000057 0.000443 0.004433 0.000540 0.0028% o·.000022 0.001761 0.00460f> 0.000343 0.000050 0.000363 0.000166 
o.ooi144 0.003983 0.000715 0.0024i4 0.002734 0.0®175 0.000578 0.000739 0.002027 0.003551 0.00131JO 0.00"46 0.00064, IM!02:40i 

-r•l 
Sales 

(17) 

0.005951 
0.-000360 
0.000650. I 
0.003918 
0.001793" 
0.024457 
0.010403 
0.001007 
0.000107 
0.000053 
0.032975 
0.000486 
0.000326 
!).000883 
0.000139 
0.000449 
1.001391 ; 
<i.000012 
0.001067 
0.000826 
0.000003 
0.000240 
Q.000114 
0.001564 (24) 0.005335 0.004685 

(25) o. 000511 0.006638 0.000793 0.001902 0.005449 0.000164 0.000777 0.005020 0.002471 0.013536 0.006013 0.007455 0.-037589 0.006603 0.001105 0.007017. 0.002131 

(26) 0.000237 0-.001691 0.000163 0.000316 0.001000 0.000098 o.000343 -o.000969 0.000414 0.002046 0,000,10 0.001336 0.005686 0.001060 9.000222 O.O(llll,9 0.000332 

(27) o. 004643 0.012871 0.0()42.39 0.006436 0.001699 0.056049 0.029793 o.008977 Q.001396 0.0(U847 0.003371 0.014600 0.0052~ 0.002233 0.001259 0-.012106 0.054445 

(28) o. 008562 0.009078 0.018920 0.010353 0.002971 0.011418 0.60088'7 0.021822 0.000567 0.002094 0.001028 0.020998 0.001885 0.001826 0.000416 0.010880 0.004238 

(29) 0.006144 0.1!26397 0.000808 0.002863 0.002856 0.002722 0.001t4ll 0.007971 O.OOi082 0.000265 0.002270- 0.005116 0.000430 O.OOZ598 11-..002085 0.003083 0.000304 

(30) 0.00005-3 O.OOOlli5 0.000038 0.000108 0.000094 0.000317 o.000332 0 .• 000221 0.000129 0.000025 0.000021 0.000142 0.000070 0.000020 0.000009 0.001363 0.000388 

(31) 0.000270 0.000495 0.000266 0.000439 0.000504 0.000782 0.000502 0.000520· 0.000099 0.000355 0.001107 0.00!!232 0.000205 o.000351 0.-000185. 0.001371 0.005248 

(32) o. 000216 0.001358 o.oooJn 0.000620 0.000021 0.000117 0.0002112 o:oooan 0.000053 0.000102 O.OOOJS4 0.000511!> 0.00003!1 0.000470 .0.0Cioi53 o.~3 0.000091 

(33) o. 012675 0.0211776 0.043055 0.044598 0.029l22 0.001118 0.004317 0.189147 0.001808 0.005630 0.004911 0.053658 0.002632- 0.00143!1 0.025.540 Q.028245 0.002279 

1.487778 1. 723219 1. 751919 1.332511 1.111855 1.190269 1.1411938 3.077220 1.107921 1.061723 1.083615 3.170115 1.233tll7. 1.073528 1.076395 1.378678 1.1586Zl 

!/ See T~ble n· for camplete sectar de11-crtp-tions.. 

w 
....... 



TABLE IV (Continued) 

Food Gasoline Auto Mbc. Peroona1 
Sales Service.$ Sales Olothing JPurniture !a.ting Retail Lodging Serriceil 

(18) (19) (20) (21) (22) (23) (24) (25) {26) 

Farms llanehes (1) o. 360897 0.037862 0.006289 0.006258 0.013837 0.021367 0.010908 0.026943 0.002418 
Agricultu'I'al Services (2) o. 013618 0.001855 0.000575 0.000832 o. 018352 0.000885 (}. 000597 o. 001024 0.000095 
Mining (3) 0.003300 0.230289 0.002427 0.000327 0.005174 0.000315 0.000744 0.002110 0.002432 
Construction (4) 0.012514 0.007889 0.002549 0.003401 0.004026 0.001880 0.004098 0.007909 0.002009 
Transportation (5) 0.010455 0,079072 0.018385 0.002917 0.011540 0.000703 0.000878 0.001999 0.001011 
Finance-Real Estate (6) 0.033918 0.032504 0.019898 0.016660 0.039805 0.006437 0.017130 0.026248 0.008730 
Utilities (7) o. 018784 o. 034924 0.007071 0.011283 0.020125 0.005500 0.008652 0.035673 0.010627 
Food ·Manufacturing (8) 0.235720 0.021537 0.001396 0.001349 0.002848 0.011438 0.004622 0.01.6594 0.000815 
Apparel Manufacturing (9) 0.000039 0.000166 0.000034 0.007703 0.447084 0.000004 0.000026 0.000087 0.000004 
Wood-Paper (10) 0.000255 0.000117 0.000035 0.000047 0.013144 0.000029 0.000055 0.000110 -0.000026 
Printing-Pllblishing (11) o. 043319 0.001,742 0.019646 0.025805 0.045769 0 .001594 0.008337 0.006498 0.001920 
Petroleum Refining (12) o. 001711 0.179589 0.001660 0.000208 0.003039 0.000190 0. 000544 o. 001582 0.001892 
Leather-Plastic-Rubber (13) 0.000018 0.000066 0.000494 0.000095 0.000007 0.000001 0.000041 0.000003 0.000006 
Concrete Products (14) 0.002692 0.003154 0.00209_9 0.001756 0.000621 0.000620 0.000612 0.007612 0.001420 
Metal Manufacturing (15) 0.001388 0.023003 0.040831 0.000149 0.001000 0.000134 0.004313 0.000514 0.000495 
Construction Materials (16) 0.002244 0.002142 0.000595 0.001214 0.003954 0.000513 0.000720 0.001506 0.000356 
General Sales (17) 0.001118 0.00%39 0.005956 0.001732 0.003382 0.001737 0. 001592 o. 002758 0.000393 
Food Sales (18) 1. 006901 0.000061 0.000026 0.000017 0.000046 0.004441 0.000199 0.000055 0.000010 
Gasoline ·Service (19) 0.-008134 1. 012845 0.007847 0.000544· 0.015180 0.000742 0.002631 0.005251 0.000706 
Auto Sales (20) 0.003319 0.019805 1. 012107 0.002028 0.007040 0.000690 0.001465 0.001512 0.00074'0 
Clothing (21) o. 000064 0.000025 0.000694 1.000004 0.000010 0.000005 0.000005 0.000023 U.000104 
Furniture (22) 0.000086 0.000371 0.000064 0.000039 1.000838 0.000008 0.000059 0:000195 0.000008 
Eating (23) o. 000267 0.000927 0.001104 0.000125 0.001473 1.000036 0.000065 0.000189 0.000061 
Miscellaneous Retail (24) 0.003363 0.001743 0.001332 0.001419 0.010507 0.000615 1. 005105 o. 001917 0.000677 
Lodging (25) 0.003015 0.004621 0.002834 0.004493 0.007597 0.001337 0.013518 1.000327 0.000072 
Personal Services (26) 0.007573 0.001389 0.000785 0.004089 0.002452 0.004500 0.002103 o.150696 1.000017 
Business Services (27) 0.024771 0.029003 0.072377 0.013363 0.048477 0.006215 0.010160 0.063302 0.005710 
Professional Services (28) 0.008195 0.006640 0.006388 0.010850 0.028326 0.002180 0.014763 0.031263 0.004903 
A.ut01a0bile Repair (29) 0.002220 0.027777 0.014334 0.000261 0.007915 0.000232 0.002572 0.000533 0.000112 
Recreation (30) Q.000109 0.000428 0.000521 0.000402 0.001424 0.000120 0. 000054 o. 001163 0.000039 
Miscellaneous Repair (31) 0.000771 0.003359 0.007935 0.000313 0.001550 0.000121 0.000238 0.001047 0.000153 
Medical (32) o. 000414 0.000606 0.000213 0.000167 0.000083 0.000125 0.000259 0.000050 0.000010 
Wholesale (33) 0.144323 0.199575 0.074460 0.001704 0.007193 0.121114 0. 036 724 o. 017912 0.018629 
Total 1. 955507 1. 977718 1. 3'.l3153 1.121543 1. 773811 1.195830 1.153785 1.414601 1.066604 

--· Profeaaicmal AutOIIObile 
Serncea Services Repair bcreation 

(27) {28) (29) (30) 

0.002765 0.002271 0.004930 0;025841 
0.000108 0.000091 0.000204 0.000969 
0-.007029 0.000237 O.OOil63 0.001076 
0.00ll76 0.001724 0.003341 0.004450 
0.002619 0.000626 0.004170 0.001158 
0.002110 0.007590 0.029575 0.008543 
0.002733 0.004802 0.012039 0.007797 
0.001086 0.000814 0.002043 0.016620 
0.000016 0-.000021 0.000009 0.000006 
0.000016 0.000026 0.000044 0.000063 
0.000267 0.0-02663 0.006097 0.014217 
0.005478 0.000179 0.001675 0.000778 
0.000002 0.000002 0.000016 0.000022 
0.000574 0.000463 0.003560 0.003213 
0.000835 0.000212 0.002162 0.000228 
0.000281. 0.001272 0.000423 0.000738 
0.000611 0.000376 0.000400 0.000127 
0.000008 0.000710 0.000018 0.000019 
0.001295 0.000830 0.008436 0.001192 
0.000603 0.004073 0.026481 0.000857 
0.000001 0.000004 0.000025 0.000006 
0.000036 0.000048 0.000020 0.000014 
0.000037 0.000033 0.000107 0.000071 
0.000295 0.003003 0.001402 0.001093 
0.000077 0.002209 0.000243 0.000220 
0.000015 0.000423 0.024847 0.000041 
1.062057 0.001911 0.016542 0.109812 
11.005793 1.006422 0.010950 0.001114 
0.000095 0.000254 1.024623 0.000250 
0.000358 0.000106 0.000095 1.001119 
0.000076 0.000916 0.001064 0.000602 
0.000008 0.000305 0.000761 0.000028 
0.001788 0.001323 0.116017 0.004857 
1.100306 1.045937 1.304479 1.207140 

M1.•cellaneou.-
Repair lledical 

(31) (32) 

0.003595 0.003725 
0.000162 0.000146 
0.002483 0.000838 
0.003248 0.006714 
0.005407 0.000995 
0.025329 0.010045 
0.017643 0.003401 
0.001262 0.001256 
0.000238 0.000048 
0.000051 0.000084 
0.004210 0.001096 

·0.001928 0.000645 
0.000009 0.000002 
0.005188 0.001489 
0.001732 0.000701 
0.001070 0.000488 
0.000425 0.000659 
0.000020 0.000528 
0.007597 0.000430 
0.011746 0.000384 
0.000012 0.001666 
0.000532 0.000078 
0.000113 0.000024 
0.002862 0.002074 
0.000238 0.000097 
0.000402 0.000538 
0.108218 0.110115 
0.010991 0.009797 
0.014Sli0 0.000357 
0.000062 0.000275 
1.000269 0.000052 
0.001034 1.000178 
0.067607 0.005196 
1.300543 1.164117 

Wboleaale 
{33) 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0,0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
1.0000000 
1.0000000 

w 
do 
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relationships, Regional multipliers help illustrate the relationships 

between endogenous and final demand sectors. 

Regional Multipliers 

Regional multipliers estimate total change in area employment due 

to additional deliveries to final demand by any endogenous sector. One 

approach determines regional multipliers by multiplying direct require­

ments of a selected final demand column times the inverse matrix, and 

the second gives regional multipliers endogenously using simultaneous 

equations. The results are equivalent with respect to regional multi­

pliers. Both methods also estimate strength of backward linkages in 

the regional economy, 

The values recorded in the final demand columns in the transactions 

table represent direct requirements in terms of employment by sector 

for the exogenous sector named at the head of each column, Multiplica­

tion of each final demand column of the transactions table by the in~ 

verse matrix one at a time yields total employment associated with the 

respective final demand category. The difference between total employ­

ment and direct employment in each endogenous sector is the indirect 

employment of that sector serving final demand. The results are re­

corded in Table V. 

Table V also contributes. knowledge concerning backward linkages 

in the regional economy. The products of all firms are either deliv­

ered directly to final demand customers, or sold indirectly as inputs 

for other regional firms to produce products for final demand. Th~re­

fore, in terms of employment the final demand categories in Table V 

sum to regional sector control totals. Backward linkages refer to the 



TABLE V 

DIRECT. AND INDIRECT EMPLOYMENT ASSOCIATED WITH FINAL DEMAND PURCHASES AND PERCENTAGES 
OF DIRECT TO TOTAL EMPLOYMENT, PLANNING REGION NINE, 1970 

Cons~tion State and Local Government Public and Private Investment 

Direct Direct Direct 
Sector Direct Indirect Total Percent Direct Indirect Total Percent Direct Indirect Total Percent 

(1) 632.2 1003.5 1635.7 38.65. 3.8 77.4 81.2 4.68 - 15.3 15.3 O· 
(2) 224.3 so:1 305.0 73.54 2.3 3.4 5.7 40.35 33.9 2.4 36.3 93.39 
(3) 13.2 167.0 180.2 7.33 6.4 18.l 24.5 26.12 12.4 10.2 22.6 54.87 
(4) 559.4 118.5 677.9 82.52 42.3 6.7 49.0 86.33 625.0 40.3 665.3 93.94 
(5) 174.0 230.0 404.0 43.07 13.8 14.8 28.6 48.25 ,2 20.6 20.8 .96 
(6) 1417.0 330.l 1747.l 81.11 120. l 16.4 136.5 87.99 11. l 14.8 25.9 42.86 · 
(7) 645.0 185. 7 830. 7 77.65 49.5 9.9 59.4 83.33 - 5.8 5.8 0 
(8) 61,·0 393.9 454.9 13.41 38.3 6.1 44.4 86.26 .• 1 1.0 1.1 9.09 
(9) -- 177 .8 177 .8 0 - 2.0 2.0 0 - 3.0 3.0 0 

(10) 3.7 14.7 18.4 20.11 .4 .8 1.2 33.33 .4 8.1 8.5 4.71 
{11) 63.9 208.2 272.l 23.48 21.6 7.1 28. 7 75.26 16.5 5.4 21.9 75.34 
(12) 5.4 104.0 109.4 4.94 3.5 8.4 11.9 29.41 - 2.4 2.4 0 
(13) -- 1.0 1.0 0 - .1 .1 0 - .2 .2 0 
(14) 94.5 78.7 17.3.2 54.56 23.5 5.6 29.l 80. 76 - 55.l 55.1 0 
(15) 8.7 62.6 71.3 12.20 5.6 4.5 10.l 55.45 78.0 6.0 84.0 92.86 
(16) 321.6 44.5 366.l 87.84 46.1 3.2 49.3 93.51 12.7 18.9 31.6 40.19 
(17) 1255.5 24 .• 9 1280.4 98.06 65.2 l.l 66.3 98.34 24.2 1.6 25.8 93.80 
(18) 1449.3 20.8 1470.1 98.59 16.i .2 16.3 98.77 - .1 .1 0 
(19) 445.5 71.4 516.9 86.19 37.4 4.·5 41.9 89.26 .4 5.4 5.8 6.90 
(20) 799.4 60.5 859.9 92.96 35.8 3.3 39.1 91.56 54.6 3.4 58.0 94.14 
(21) 712.6 4.6 717.2 99.36 .8 .2 1.0 80.00 - .1 .1 0 
(22) 383.4 2.4 385.8 99.38 4.3 .1 4.4 97.73 6.2 .5 6.7 92.54 
(23) 1664.9 7.2 1672.1 99.57 .1 .5 .6 16.67 - ,2 .2 0 
{24) 880.3 43.8 924.1 95.26 42.7 1.9 44.6 95.74 33.6 3.2 36.8 91.30 
(25) 48.8 43.1 91.9 53.10 6.7 2.1 8.8 76.14 - 1.9 1.9 0 
(26) 895.4 41.l 936.5 95.61 7.4 2.0 9.4 78. 72 - .5 .5 0 
(27) . 117.9 636.0 753.9 15.64 8.3 25.0 33.3 24.92 - 11.5 11.5 0 
(28) 1490.0 137,6 1627.6 91.55 14.7 6.2 20.9 70.33 14.8 . 5;5 23.3 · 63.52 
(29) 171.2 60,9 232.1 73.76 15.2 3.4 18.6 81. 72 .3 3.9 4.2 7.14 
(30) 229.l 4.7 233,8 97.99 1.2 .3 1.5 80.00 .1 .2 ·.3 33.33 
(31) 205.4 21.5 226.9 90.52 2.0 1.1 3.1 64.52 1.1 .9 2.0 55.00 
(32) 2103.8 4.4 2108.2 99. 79 50.0 ,2 50.2 99.60 •. 1 - .1 100.00 
(33) 102.9 735.9 838.8 12.27 76.l 28.8 104.9 72.55 141.2 37.5 178.7 79.02 

Total for 33 Sectors 17179.3 5121. 7 22301.0 77.03 761.2 265.4 1026.6 74.15 1066.9 288.9 1355.8 78.69 
State &·Local Government 8097.0 8097..0 
Federal Government 
Regional Total 30398.0 

~s of final demand categories may not equal total regional employment due to rounding. ~ 
0 



TABLE V (Continued) 

Federal Government E5,orts Sector Totals 

Direct Direct Direct 
Sector Direct Indirect Total Percent Direct Indirect Total Percent Direct Indirect Total Per~t 

(1) 518.9 307 .o 825.9 62.83 6405 .6 2405.6 8811.2 72.70 7560.5 3809 • .5 11370.0 66 • .50 
(2) 79.3 37.7 117.0 67.78 365.6 398.3 763.9 47.86 705.3 .522.7 1228.0 .57.43 
(3) 6.4 70.2 76.6 8.36 938.6 1037 .6 1976.2 47.50 977.0 1303;0 2280.0 42.SS 
(4) 13.1 18.6 31. 7 41.32 1053.6 111.4 1165.0 90.44 2293.4 29.5.6 2.589.0 88 • .58 
(5) 226.4 76.3 302.7 74.79 392.8 623.0 1015. 8 38.67 807.1 964.9 1772.0 4.5 • .5.5 
(6) 343.3 94.8 438.1 78.36 392.5 453.4 845.9 46.40 2284.1 909.9 3194.0 71 • .51 
(7) 370.2 49.1 419.3 88.29 13.1 227 .6 240. 7 5.44 1077 .8 479.2 1.557.0 69.22 
(8) 56.8 28.2 85.0 66.82 307,.9 37.8 345. 7 89.07 464.0 467.0 931.0 49.84 
(9) 3.9 65.4 69.3 5.63 1327.9 10.9 1338.8 99.19 1331. 8 259.2 1591.0 83.71 

(10) -- 2.5 2.5 0 181. 7 14.6 196.3 92.56 186.2 40.8 227.0 82.03 
(11) 60.1 38.8 98.9 60. 77 37.3 58.0 95.3 39.14 199.3 317.7 517.0 38.55 
(12) 34.5 11.8 46.3 74.51 445.9 48.1 494.0 90.26 489.3 174.7 664.0 73.69 
(13) -- .3 .3 0 71.4 9.0 80.4 88.81 71.4 10.6 82.0 87.07 
(14) 22.8 7.5 30.3 75.25 65.5 117 .8 183.3 35. 73 206.3 264.7 471.0 43.80 
(15) 1.0 20.0 21.0 4.76 3521.0 228.0 3749.0 93.92 3614.2 321,8 3936.0 91.82 
(16) 35.6 6.8 42.4 83.96 10.2 58.4 68.6 14.87 426.2 131.8 558.0 76.38 
(17) 289.0 5.8 294.8 98.03 38.1 41.3 79.4 47 .98 1672.0 75.0 1747.0 95. 71 
(18) 55.8 4.1 59.9 93.16 38.3 7.5 45.8 83.62 1559.4 32.6 1592.0 97.9.5 
(19) 18.9 24.0 42.9 44.06 72.9 119.6 192.5 37.87 575.1 224.9 800.0 71.89 
(20) 244.8 16.5 261.3 93.69 50.0 64.5 114.5 43.67 1184.6 148.4 1333.0 88.87 
(21) 1.0 .4 1.4 71.43 45.1 2.2 47.3 95.35 759.5 7.5 767.0 99.02 
(22) 145.9 .5 146.4 99.66 16.6 7.1 23.7 70.04 556.3 10.7 567.0 98.11 
(23) 665.0 3.1 668.1 99.54 267 .9 , 11.4 279.3 95.92 2597.9 22.1 2620.0 99.16 
(24) 80.6 10.6 91.2 88.38 67.l 54.2 121.3 55.32 1104.2 113.8 1218.0 90.66 
(25) 24.3 8.6 32.9 73.86 361.0 30.5 391.5 92.21 440.8 86.2 527.0 83.64 
(26) 734.6 11.4 746.0 98.47 30.5 63.1 93.6 32.59 1667.9 118.1 1786.0 93.39 
(27) 33.9 107.l 141.0 24.04 156.7 151.4 308.1 50.86 316.8 931.2 1248.0 25.38 
(28) 72.5 29.6 102.1 71.00 59.3 230.8 290. l 20.44 1751.3 312.7 2064 •. 0 84.85 
(29) 105.4 17.0 122.4 86.11 10.5 73.2 83.7 12.54 302.5 158.5 461.0 65.62 
(30) 96.5 1.1 97.6 98.87 3.1 1.8 4.9 63,27 330.0 8.0 338.0 97.63 
(31) .8 5.5 6.3 12.70 38.3 9.4 47.9 80.29 247.5 38.5 286.0 86.54 
(32) 30.4 .9 31.3 97.12 147.5 4.4 151.9 97.10 2331. 9 10.1 2342.0 99.57 
(33) 84.8 175.0 259.8 32.64 210.9 438.8 649.7 32.46 616.0 1416.0 2032.0 30.31 

1otal for 33 Sectors 4456.5 1256.2 5712. 7 78.01 17144.4 7150. 7 24295.1 70.57 40707.6 13987.4 54695.0 74.43 
State & Local Government 8097.0 8097.0 
Federal Government 6396.0 6396.0 6396.0 6396.0 
Regional Total 12108. 7 69188.0 

,I::'-.... 
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amount of regional employment serving final demand categories 

indirectly by contributing to production processes of regional endog­

enous firms. Lower percentage values of direct to total employment 

therefore-indicate stronger.backward linkages. Extending this analysis 

to the final demand categories themselves, 74 percent of regional em­

ployment. or 40,708 man.years of employment serves final demand cate­

gories directly. The lowest percentage of direct employment to total 

employment, 71 percent, of any final demand·category is found in 

exports where 17,144 man.years of employment is direct and-only 7,151 

indirect. The percentages.direct to total employment by endogenous 

sector are less than the total regional percentage of 74 percent in 

only 13 sectors: (1) farms anµ ranche1:;1, (2) agricultural services, 

(3) mining, (5) transportation,· (6) banking, finance and real estate, 

(7) utilities and conununications, (8) food manufacturing, (11) printing 

and publishing, (12) petroleum refining, (14) concrete products, (19) 

gasoline service, (27) business services, (29) automotive repair ser­

vices, and (33) wholesaling. 

Direct and indirect, induced, and final demand impact are three 

types of multipliers calculated from information in.Table V. Induced 

multipliers are multiplied times endogenous sector multipiiei::s to esti­

mate total regional employment change due to a one employee increase in 

any endogenous sector servicing final demand. Induced multipliers are 

based on the. assumption tha_t changes in household consumption and· re­

quirements for state and local government services occur instantaneous­

ly due to increases in employment. 

In Chapter II the regional induced consumption multiplier is 

derived, 1:c ,' where the. proportion of total employment in household 
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c 
consumption is c • ~· Solution of this equation yields a regional 

r 
induced household multiplier equal to 1,78, Table VI, A portion of 

regional employment depends on state and local government purchases. 

The proportion of regional employment in state and local government.is 

LG. 
S • -E ' 

r 

1 
The equation 1 gives the induced households and state and -c-s 

local government employment multiplier 1.83 recorded in Table VI. The 

regional induced household.and state and local government multiplier 

1. 83 means .83 additional job is required to serve household and state 

and local government markets for each new employee serving final 

demand. Multiplication of the induced households plus state and local 

government multiplier times endogenous sector multipliers furnishes 

estimates of regional multipliers. A regional multiplier computed for 

food manufacturing is 3.08 x 1.83 = 5.64. A 100 employee increase in 

food processing due to increased deliveries to final demand results in 

464 other jobs, 208 and 256 servicing endogenous sectors and household 

and state and local governments respectively. 

Direct and indirect multipliers are also found by a procedure 

outlined in Chapter II. The equation FG = FGd(l+g) contains the direct 

and indirect multiplier for federal government purchases, (l+g), in 

which g is the proportion of indirect to direct government employment, 

FGid 
g - ~~ Table V supplies information to calculate indirect to direct 

- FGd • 

employment ratios for exports, private and public investment, and fed-

eral government purchases. Values of these multipliers appear in 

Table VI. A fourth category, federal government employment, represents 

additional direct employment in federal government rather than employ-

ment in firms serving this market. No indirect employment is reported 

and the ratio.of indirect to direct employment .is zero and a value of 
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TABLE VI 

FINAi DEMAND MULTIPLIERS, PLANNING REGION NINE, 1970 

(l) 

Households 

l. 78 

(3) 

Exports 

1.42 

(7) 

Exports 

2.60 

Induced 

(2) 

Househ.olds plus State 
and Local Government 

1.83 

Direct and Indirect Final .Demand Multipliers 

(4) 

Federal Government 
Purchases 

1.28 

(5) (6) 

Public and Private Federal Government 
Investment Employment 

1.27 1.00 

Final Demand Impact Multipliers (Induced Households 
and State and Local Government) 

(8) 

Federal Government 
Purchases 

2.34 

(9) (10) 

Public and Private Federal Government 
Investment Employment 

2.32 1.83 
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one is recorded in Table VI. The export direct .and indirect multiplier 

indicates an expected employment change per additi.onal endogenous work­

er serving the export market. A 100 employee increase in direct export 

et'(l.ployment results .in 42.additional jobs in endogenous sectors. A 

similar interpretation applies to federal government purchases and pub­

lic and private investment. 

Final demand impact multipliers, Table VI, result from 

multiplication of induced multipliers times direct and indirect final 

demand multipliers. Final demand impact multipliers estimate the total 

effect of an additional employee serving final demand without consider­

ing what endogenous sector the increase in direct employment occurs. 

Thi,s multiplication indicates a greater than one employee direct and 

indirect effect must occur before an induced effect can occur. A final 

demand impact multiplier of 2.60 for exports, shows a 100 employee in­

crease in direct employment deliveries to final demand results in 260 

jobs, 160 of which service requirements of additional-inputs for endog­

enous firms and additional induced household consumption and sta.te and 

local government services. 

An alternative method for calculating regional multipliers 

includes household consumption and state and local governments in a 

simultaneous equation approach previously utilized for 33 endogenous 

sectors. The resulting computations furnish regional multipliers equiv­

alent to those obtained by multiplication of endogenous sector multi­

pliers times the regional induced household consumption plus state and 

local government multiplier. The mathematical equations for this method 

are discussed in Chapter II, 
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Table VII lists the direct coefficients required for household 

consumption and state and lo.cal governments endogenous, A 34th column 

of direct coefficients for consumption is obtained by dividing each 

entry in the consumption column of the transactions table by total re­

gional employment including government employment, These coefficients 

indicate direct employment serving consumption for each employee in the 

region. A 35th column of direct coefficients for state and local gov­

ernment endogenous results from dividing each entry in the state and 

local government column of the transactions table by total state and 

local government employment. These coefficients show direct employment 

serving state and local government requirements. The table also con­

tains row entries for direct coefficients. A value of one for house­

hold consumption endogenous is the labor-output coefficient and is 

recorded for all entries of row 34 except the 34th column for which a 

value of zero is entered since households are not assumed to produce 

output for final demand. All entries in row 35 are zero except for the 

34th column, which is the ratio of state and local government to total 

regional employment, This ratio indicates the number of employees in 

state and local government endogenous serving household consumption per 

unit of regional employment. Entries of zero in the 35th row (except 

for column 34) are the result of a lack of information on the distribu­

tion of state and local government public services to.producing sectors. 

or other final demand sectors, 

Inversion of the 35 x 35 matrix provides Table VIII of direct, 

indirect, and induced requirements. The induced household consumption 

and state and local government requirements are included along with 

total requirements direct and indirect. Larger elements at the junction 



Sector 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 

(10) 
(11) 
(12) 
(13) 
(14) 
(15) 
(16) 
(17) 
(18) 
(19) 
(20) 
(21) 
(22) 
(23) 
(24) 
(25) 
(26) 
(27) 
(28) 
(29) 
(30) 
(31) 
(32) 
(33) 
(34) 
(35) 

TABLE VII 

DIRECT COEFFICIENTS, HOUSEHOLD CONSUMPTION AND 
STATE AND LOCAL GOVERNMENT ENDOGENOUS, 

PLANNING REGION NINE, 1970 

Household State and Local 
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Consumption State and Local Household Gov't Distribution·of 
Requirements Gov't Requirements Employment Public Services 
(34th column) (35th col1.1111n) (34th row) (35th row) 

.00914 .00046 1.00000 
· ,00324 .00029 1,00000 

.00019 .00079 1.00000 

.00808 ,00523 1.00000 

.00251 .00171 1.00000 

.02048 .01484 1.00000 

.00932 .00612 1.00000 

.00088 .00474 1.00000 
1.00000 

.00005 .00005 1.00000 

.00092 .00267 1.00000 

.00008 .00043 1.00000 
1.00000 

.00137 .00290 1.00000 

.00013 .00069 1~00000 

.00465 .00570 1.00000 
,01815 .00805 1.00000 
,02095 ,00198 1.00000 . 
,00644 .00461 1.00000 
,01155 .00443 1.00000 
.01030. .00010 1.00000 
.00554 .00053 1.00000 
.02406 .00002 1.00000 
.01272 .00527 1.00000 --.0()071 .00083 1.00000 
.01294 .00092 1.00000 
.00170 .00102 1.00000 
.02153 .00181 1.00000 •. 
.00248 ~00187 1.00000 
.00331 .00015 1.00000 
,00297 .00024 1.00000 
.03041 .00618 1.00000 
.00149 ,00940 1.00000 
.00000 1.00000 .11703 
.11703 1.00000 



TABLE VIII 

TOTAL REQUIREMENTS, (DIRECT, 
FINAL DEMAND, 

INDIRECT, INDUCED), OF EMPLOYMENT SERVING 
PLANNING REGION NINE, 1970 

Leather 

SECroa!-1 
Farms Ag Finance Food Apparel Wood Printing Petroleum. Plastic Metal 

Ra,nches Services Mining Const. Transport, R.E. Utilities Mfg. Mfg. PS.per Publishing Refining Rubber concrete .Mfg. 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 

. Farms Ranches (1) 1. 351521 0.092074 0.082573 0.081028 0.058157 0.107423 0 .059259 1. 671660 0.061938 0.05502t 0.059974 0.152774 0.087219 il.060844 0.049753 
'. Agricultural Services (2) o. 060011 1.060740 0.014722 0.012040 0.010442 0.011797 0.009957 o. 082487 0.048516 0 ... 005994 0.009322 0.026965 0.011374 0.009296 0.008959 
Mining (3) 0.014852 0.086778 1. 383175 0.010855 0.015143 0.007392 0.008803 0.028836 0.009037 o. 007479 0.006606 1. 308358 0.023185 0.006240 0.006552 
Construction (4) 0.031544 0.037772 0.037426 1.088453 0.022149 0.025592 0.037143 0. 072560 o. 022225 0.020693 0.021680 0.066645 0.025042 0.021845 0.022074 
Transportation (5) 0.038039 o. 390342 0.104604 0.021214 1.017416 0.015729 0.016727 0.077120 0.028966 0.013613 0.015866 0.4.69462 0.020486 0.012795 0;019625 
Finance-Real Estate (6) 0.122845 0.136207 0.102375 0.080742 0.064458 1.074883 0.089351 0.227959 o. 059762 0. 061179 0.079961 0.180715 0.074386 0.072303 0.0583S6 
Utilities (7) 0.042373 0.058603 0.098360 0.035542 0.030232 0.050473 1.037137 0.093970 0.036133 o. 027604 0.031691 0.186334 0.084432 0.031814 Q:021101 
Food Manufacturing (8) 0.020737 0.024594 0.024067 0.018527 0.015700 0.016294 0.016613 1. 053569 0.014980 0.014710 0.015902 0.044836 0.019075 0.014928 0.014.471 
Apparel Manufacturing (9) 0.007164 0.008308 o. 009187 0.006658 0.005302 0 .005703 0.005521 0.014765 1.005i82 0.005059 0.005163 0.015897 0 .• 006939 0.005374 0.005391 
Wood-Paper (10) 0. 000823 0.000965 0.000985 0.013472 0.000589 0.000723 0.000788 o. 002190 0.000595 1.000561 0.000577 0.001750 0.000691 0.000583 0.00058S 
Printing-Publishing (11) o. 013461 0.022312 0.017147 0.013967 0.009:597 0.015667 0.020849 o. 028458 0.011140 0.008739 1.011818 0.040509 0.028],73 0.011928 0.011913 
Petroleum Refining (12) 0.007037 0.009278 0.008265 0.007049 0.010613 0.004430 0.005671 o. 015736 o. 003787 0.004739 0.004027 1.017683 0.016760 0.003748 0.00401: 
Leather-Plastic-Rubber (13) 0.000051 0.000081 0.000355 o. 000044 0.000036 0.000036 0.000039 0. 000108 0. 000035 0. 000032 0.000033 0.000389 1. 000069 0.000034 0.002436 
Concrete Products (14) 0.009256 0.010946 0.010277 Q.094064 0:006430 0.006762 0.008108 o. 019112 o. 006135 0.005860 0.005957 0.019395 0.007245 1.006714 0.008445 
Met.al Manufacturing (15) 0.004901 0.015514 0.130750 0.004305 0.003433 0.002830 0.003919 0.011845 0.002880 o. 002477 0.002538 0.130025 0.016198 .0.002643 1.010464 

, Construction Materials (16) 0.018940 0.021109 0.020291 0.044003 0.012386 0.016202 0.014774 o. 037746 o. 014180 0. 013096 0.012145 0.036915 o.013867 0.012147 0.012152 
General Sales (17) 0.054750 0.061778 0.063219 0.048621 0.039862 0.042711 0.041157 D.li2448 0.043288 o. 039862 0.038900 0.115221 0.044261 0.038372• 0.043507 

I Food Sales (18) 0.059239 0.067900 o. 069085 0.052466 0.043769 0.046896 0.045737 0.121943 o. 043631 0.041794 0.042666 0.124948 0.04861.7 0.042264 0,042613 
1 Gasoline Service (19) 0.033279 0.037021 0.028708 0.026065 0.033147 0.019108 0.023242 o. 075966 o. 017070 o. 023016 0.018388 0.058848 0.019325 0.017433 0.017133 

-Conat. General . Food 
Materials Sales Sale& 

(16) (17). (l!I) 

0.071251 0.058624 o.~i,97.97 
0.013013 o·.009593 0.02.9797 
0.026546 0.006.930 0.013899 
0.043050 o ;026219 o. osoµ4 
0.126984 0 .• 015067 0.032858 
0.100973 0.082248 0;131456 
0.047002 o.oj1109 0.06487i 
0.020544 0.016324 6;261571 
0.006665 0.005624 0,009351 
0.00452S 0.000656 0.001213 
0.025277 0.042203 0.058894 
0 .• 019219 Q.004208 0.007992 
o.OOOOSl 0.000360 0.000075 
0.030880 0.007090 D.013168 
0.006451, 0.002635 0,005600 
1.036794. 0.013193 0.0237~3 
0.0506.77 1..042709 0.070854 
0.054284 o.045613 l.083$f;5 
0.037322 0.018210 0,037067 

t Auto Sales c20J 0.041232 0.047126 0.042928 o. 034976 0.029703 0.030040 0.030952 0.083417 0.027030 o. 025501 0.028355 o. 080974 0.029924 0.030448 0.027525 0.036918, 0,028410 0.049875 
Clothing (21) 0.028505 0.032783 0.033331 0.025423 0.021148 0.022703 0 .021856 0.058777 0.021072 0.020193. 0.020613 0.060305 0.02341'5 0. 020422 0. 020563 0.026226 0.022037 0.037252 
Furniture (22) 0.015544 0.017981 0.019992 0.014467 0.011505 0.012375 0.011982 0.032037 o. 011458 0.010977 0.011203 o .• 034549 0.015129 0.011678. 0.011715 · 0.014468 o.ou211 0.020290 
Eating (23) 0.066283 0.077975 0.077914 0.059071 0.049305 0.053164 0 .055323 0.136840. o. 051969 0.047049 0.049758 0.145020 0.055000 O.Olo7600 0.048040 0.061232 0.051433 0,086883 
Miscellaneous Retail (24) 0.043500 0.048889 0.047084. 0.038164 0.029297 0.033007 0 .032207 0.088112' 0.028998 0.027974 0.029824 0 •. 084870 ci.033034 0.031084 0.0282.61 0.03.7767 o.on2115 0.053525 
Lodging (25) o. 004480 o. 011235 o. 005466 0.004646 0.008415 0.003339 0.003842 0.013229 o. 005427 ci. 016369 0.008904 0.015912 0.040881 0.009467 0.003976 0.010695 0;005222 0.0082.31 
Personal Services (26) 0.037504 0.044855 0.044046 0.033693 0.028850 0.029912 0.029122 0.078048. 0.028166 0.028641. 0.028113 0.080742 0.036595 0.027950 0.027184 0.035683 0.029353 0.056555. 
Business Services (27) 0.035658 0.048794 0.040760 0.034215 0.024878 0.080862 0.053744 0.073126 0. 024493 0.023981 0.02S961 0.080686 0.030980 0.024613 0.023698 0.040847 0.078598 ·o.065537 
P"rofessional Services (28) 0.073504 0.084298 0.095392 0.068518 0.051505 0.063374 0.051039 0.156145 0.048928 0. 048439 0.048328 0.159376 0.055749 0.048686 0.047401 .0.071060 0.054812 0,093554 
Automobile Repair (29) 0.016021 0.037836 0.012438 0.011709 0.010231 ·0.010624 0.009567 o. 028399 0.008416 0.007313 0.009464 0.026160 0.008621 0.009724 0.009230 0.012235 0.007995 0,015201 
Recreation (30) 0.009320 0.010919 0.010951 0.008409 0.007020 0 .007732 0.007489 0.019396 0.007031 0.006638 0.006771 0.019889 0.007757 ·0.006707 0.006714 0;009951 0.007605 0.012290 
Miseellaneous Repair (31) 0.009331 0.010990 0.010936 0.008555 0.007276 0.008032 0.007500 o. 019262 0.006847 0.006821 0.007706 0.027539 0.007721 0.006889 0.006741 0.009768 0.01230,. 0.012681 

: Medical (32) o. 085248 0.099847 0.100465 0.076778 0.063568 0.068145 0.065948 0.176750 o. 063380 0.060783 0.062286 0.181772 0.070566 0.061826 0.061673 0.079249 0.066311 0.112178 

::!:::i:sk1 
(33) 0.049856 0.071840 0.066837 0.077898 0.057108 0 .031563 0.033030 0.266048 0.029495 0.032363 0.031992 0.132881 0.033470 0.0282f,7 · 0.052440 0.062699 0;031234 0;193192 
(34) 2. 725809 3.157168· 3.209746. 2.441344 2.037071 2 .180735 2 .105013 5.637855 2.029862 1. 945221 1.985333 5.808054 2.260829 1.966847 1.972098 2.52.5915 2.122749 3.582731 

State-Local Government (35) 0. 318999 o. 369480 0.375633 0.285708 0.238396 0.255209 0.246347 o. 659792 0.237553 o. 227647 0.232341 0.679710 0.264582 0.230178 0.230793 0.295605 0.248423 0.419283 

~-'see Table X! for detailed sector classification. 

]./Direct, indirect, and induced multipliers are read from row 34. 

I 
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TABLE VIII (Continued) 

Gasoline Auto Misc. Personal Business Professional 
Services Sales Clothing Furnitu.re Eating Retail Lodging Services Ser.;ices Services 

(19) (20) (21) (22) (23) (24) (25) (26) (27) (28) 

' Farms-Ranches (1) 0.127773 0.06689i 0.057245 0.094478 0.075732 0. 063362 0.091254 0.050908 0.052787 0.049821 
Agricultural Services (2) 0. 018128 0.011544 0. 010060 0.032947 0.010724 0.010090 0.012663 0.008871 o.oon62 0.008697 
Mining (3) o. 241009 0.009652 0. 006406 0.014788 0.006797 0.006997 0.009778 0.008213 0.012993 0. 005906 
Construction (4) 0.045956 0.028210 0.024988 0.038168 0.024898 0.026306 0.035137 0.022539 0.022355 0.021857 
Transportation (5) 0.101730 o. 033658 0.015765 0.031861 0.014403 0.014096 0.018205 0.013236 0. 015225 0.012609 
Finance-Real Estate (6) 0.131150 0.086394 0.072601 0.128280 o. 066084 0.074680 0.096806 0.061931 0.057052 0.059760 
Utilities (7) 0.081535 0.038491 0.037716 0.061930 0. 033683 0.035845 0.069012 0.035765 o. 028665 0.029452 
Food Manufacturins (8) 0.047682 0. 019020 0.016176 0.026297 0.027246 0.019875 0 .035295 o. 014915 0.015632 0.014641 
Apparel Manufacturing (9) 0. 009583 0.006382 0.013043 0.455530 0. 005698 0.005520 0. 006823 0. 005083 0. 005256 0.005002 
Wood-Paper (10) 0.001146 0. 000729 0 .000630 0.014067 0.000651 0.000655 0.000846 0.000581 0. 000589 o. 000571 
Printing-Publishing (11) 0.020494 0.030264 0.034737 0.059896 0.011118 0.017527 0.017765 0.010416 0. 009030 0.010993 
Petroleum Refining (12) 0.185942 0.006142 0.003810 0.008737 0. 004032 0 .004250 0.006126 0.005318 0.009012 0. 003539 
Leather-Plastic-Rubber (13) o. 000124 0.000533 0.000128 0.000058 0.000036 0 .000074 0.000045 0.000037 o. 000035 0.00-0033 
Concrete Products (14) 0.013749 0.009241 o. 007764 0. 010124 0.007026 0.006793 0.015190 0.007134 0.006469 0. 006066 
Metal Manufacturing (15) 0.027263 0.043703 0.002565 0..004821 0.002710 0.006799 0.003561 0.002793 0. 003205 0. 002465 
Construction Materials (16) 0. 023896 0.015259 0.013550 0. 023464 0. 013666 0.013410 0.017066 0.012088 0.012384 0.012776 
General Sales (17) 0.080167 0.053il98 0.041727 0. 066639 0.044382 0.042738 0.053204 0.038430 0. 039849 0.037675 
Food Sales (18) o. 077900 0.052496 0.044159 0.069859 0.051512 0. 045609 0.055730 0.041989 0.043313 0.041875 
Gasoline Service (19) 1.042107 0.027572 0.017136 0.0.41425 0.018435 0 .019702 0.026182 0.016488 0.017575 0.016306 
Auto Sales (20) 0.066889 1. 043846 0.028730 0.049270 0.029160 0. 028933 0.035190 0.026134 0.026798 0.028974 
Clothing (21) 0.037635 0.026046 1.021332 0. 033742 0.022746 0.021946 0.026924 0.020387 0. 020925 0.019895 
Furniture (22) o. 020805 0.013838 0.011527 1. 019165 0.012363 0.011980 0.014811 0.011028 0.011405 0.010854 

. Eating (23) 0.088527 0.060154 0.049802 0.080040 1.053003 0.051170 0.062846 0.047304 0.048772 0.046361 
Miscellaneous Retail · (24) 0.052475 0.035530 0.030189 0. 056008 0. 031290 1.034702 0.038204 0.028037 o. 028520 0.029833 
Lodging (25) 0.009897 0. 006390 0.007485 0.012329 0.004527 0.0165% l.004100 0.002918 0.003012 0.005000 
Personal Services (26) 0.050927 0.034178 0.032182 0.046883 0.034453 0.031003 0.186129 1.026733 o. 027576 0.026621 
Business Services (27) 0.0702.31 0.100168 0.036743 0.085455 0.031144 0.034213 0.092791 0.027945 1. 084994 0.023715 
Professional Services (28) 0.092969 0.064581 0.059806 0.105754 0.054379 0.065127 0.093011 0.051460 0.053822 1. 052078 
Automobile Repair (29) 0.040905 0.023183 0.007706 0.019690 0.008170 0.0]0231 0.009924 0.007192 0. 007399 0.007198 
Recreation (30) 0.012747 0. 008825 0.007388 0.012473 0.007569 0.007241 0.009975 0.006683 0. 007212 0.006621 
Miscellaneous Repair (31) o. 015404 0.016054 0.007144 0.012354 0.007404 0.007265 0.009662 0.006649 0.006777 0. 007287 
Medical (32) 0.113639 a. 076407 0.064268 0.101462 0.0681..71 0. 066202 0.080899 0.060970 o. 062895 o. 060084 
Wholesale (33) o. 248999 0.107776 0.029732 0.051521 0.150998 0.065558 0 .053264 0. 045284 o. 029285 0.027461 
Households (34) 3.623427 2 .442505 2. 054813 3.249842 2 .190910 2 .113880 2 .591726 l. 954152 2.015895 1. 916285 
State-Local Government (35) o. 4240,6 0.285844 0.240-473 0. 380326 0.256400 0.247385 0. 303307 0. 228692 o. 235918 0.224261 

Automobile Miscellaneous 
Repair Recreation Repair Medical 

(29) (30) (31) (32) 

0.064234 0.08-0720 0.062720 0.056648 
0.010937 0.010901 0.010862 0.009724 
0. 009234 0.007619 0. 009532 0.-007147 
0.028450 0.077685 0.028281 0.029121 
0.019115 0.014987 0.020307 0.014331 
0.094640 0.068753 C.090198 0.068109 
0.042784 0.036247 0.048294 0.030837 
0.019287 0.032578 0.018455 0.016645 
0.006221 0.005754 0.006431 0.005591 
0.000723 0.000691 0.00-0728 0.000690 
0.0]6487 0.023832 0.014568 0.010368 
0.005865 0.004656 0.006105 0.004384 
0.000054 0.000-057 0.00004i 0.000036 
0.010548 0.009680 0.012155 0.007725 
0.004972 0.002828 0.004534 0.003209 
0.014771 0.014016 0.015375 0.013293 
o. 046919 0.043175 0.046804 0.042173 
0.051359 0.047529 0.051206 0.046344 
0.027737 0.019053 0.026840 0.017654 
0.057537 0.029596 0.042708 0.028099 
0.024832 0.022961 0.024744 0.023804 
0. 013498 0.012486 0. 013970 0.012106 
0.057886 0.053539 0.057718 0.051586 
0.034864 0.032059 0.036223 0.031935 
0.003723 0.003441 0.003707 0. 003202 
0.057522 0.030278 0.032978 0.029697 
0.043735 0.134977 0.135330 0.134383 
0.06789] 0.053806 0.067760 0.0606]1 
1.033282 0. 008263 0.023493 0.008084 
0. 008221 1.0-08638 0.008163 0.007526 
0.009008 0.007954 1.008190 0.007142 
0.075316 0.069020 0.075365 1.066710 
0.148616 0.035024 0.100108 0.034287 
2. 389964 2.211627 2.382)51 2.132801 
0.279695 0.258824 0.2)8851 0.249599 

Wholesale Households 
(33) (34) 

0.045462 0.045462 
0.008228 0 .008228 
0.005420 0 .005420 
0.019248 0 .019248 
0.011456 0 .011456 
0 .049878 0 .049878 
0.023568 0 .023568 
0.013220 0 .013220 
0.004762 0.004762 
0 .000520 0.000520 
0.007965 0 .007965 
0.003212 0.003212 
0.000029 0 .000029 
0.005357 0.005357 
0.002154 0.002154 
0.010999 0.010999 
0.035661 0.035661 
0.039357 0.039357 
0.014796 0.014796 
0.023807 0.023807 
0.019017 0.019017 
0.010332 0.010332 
0.044293 0.04,253 
0.025652 0.025652 
0.002668 0.0-02668 
0 .025048 0.025048 
0.020846 0.020846 
0.0'3650 0 .043650 
0.006638 0.0-06638 
O.Ooti229 0 .006229 
0 .006090 0.006090 
0.057153 0.057153 
1.024990 0.024990 
1.832118 1.832118 
0.214411 0.214411 

State 
Local 

Government 
(35) 

0.061253 
0.009974 
0.009127 
0.027739 
0.016440 
0.073062 
0.033890 
0.020377 
o. 005609 
0.000736 
0.012520 
0.005088 
0.000041 
0.00963/~ 
0.003671 
0.018486 
0.048373 
o. 046358 
0.021846 
0.031658 
0. 021549 
0.012185 
0.049984 
0.034417 
0.0-04099 
0. 029384 
0.027605 
0.051769 
0.009779 
0.00720-0 
0.007244 
0.070606 
0.041116 
2..06441.0 
1 .• 241596 

~ 
\0 
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of rows and columns identify those sectors with stronger backward 

linkages, as do larger multipliers. Row 34 contains estimates of the 

regional multipliers. A comparison of the regional multipliers in 

Table VIII with those previously calculated from Tables IV and VI shows 

that they are appro::cimately equal. As an additional check multiplica­

tion of each inverse matrix times final demand categories in the trans­

action table sums to regional employment. 

Limitations of the Data 

A brief critique of the data examines the form of questionnaire, 

assignment of firms into sectors, response bias, control totals, 

problems of in-commuters and 01,1t-commuters, treatment of military con­

sumption, and failure to consider transactions in terms other than 

employment. Questionnaires were too long and complicated for mail-out 

techniques and were awkward for personal interviewing when completely 

evaluated. Perhaps a shorter questionnaire for each sector or similar 

sectors would be more appropriate. 

Classification of firms into sectors affects the analysis, Firms 

at one location often performed several functions each of which could 

be classified in a different regional endogenous sector. Multi­

function firms were allocated to appropriate sectors on the basis of 

the activity from which it earned the major percentage of its gross 

receipts. Variation in firm functions contributes to response bias. 

Response bias occurs due to variation of firm functions within a 

sector, in markets served by individual firms, in fir~ size, and in 

follow-up procedures. For future studies sub-samples of each sector 

at a three digit SIC code level and a weighting procedure for 
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aggregation 'of questionnaire results by size of '.firm are recommended •. 

The follow-up interviews rather than selecting a sample from part of 

the population which had not been interviewed concentrated on partially 

completed questionnaires. 

Application of County Business Pattern [35] state employment 

figures were required for sector distribution when'county CBP data 

lacked sufficient detail. State data about proprietors andparLnerships 

from Statistics of Income [37] were used to distribute self-employed 

persons among the endogenous sectors. Dependence on state rather than 

county data directly influences estimates of county control totals and 

the values of multipliers obtai~ed from interindustry analysis. 

An accounting problem arises in connection with in-commuters and 

out-commuters because employment is by place of work. Projections from 

the model pert~ining to requirements for public services overestimate 

needs for public services under conditions of net in-commuting and 

underestimate them for situations of net out-commuting from the region. 

The treatment of military consumption is consistent with the assumed 

exogenous impact of Fort Sill. Projections for public services re­

quire consideration of military personnel and dependents living off 

base as out-commuters. 

A final criticism of the empirical analysis lies in its failure 

to consider transactions in terms other than employment such as value 

added. But, requirements for community services are frequently esti~ 

mated in terms of population served, Employment offere a direct 

approach to service requirements, since the value of some.sectors' 

output such as farms and ranches and mining may increase while the num­

ber of employees in these sectors remains constant or declines. 



CHAPTER IV 

APPLICATION OF INTERINDUSTRY ANALYSIS 

TO SOLID WASTE MANAGEMENT 

Legislation and growth in amounts of solid waste generated have 

encouraged local jurisdictions to develop improved storage, collection, 

transfer, and disposal facilities. A review of legislation encouraging 

improved solid waste disposal'systems, application of a planning frame-
... 

work to solid ~aste management, and use and limitations of the solid 

waste coefficients indicates a role for inte~industry analysis in plan-. 

ning and imple~enting solid waste management systems. 

Legislation Affecting Solid Waste Management 

State and federal legislation have a direct impact on local 

jurisdiction's solid .waste disposal practices. Briefly, state legisla-

tion sets. and administers standa_rds to be met by communities for solid 

waste disposal and fixes penalties for failures in compliance. State 

and federal legislation provide measures of assistance to local juris-

diction's efforts to upgrade current solid waste management practices. 

Fe~eral legislation reflecting national awareness of solid waste 

problems authorizes technical and financial assistance to local juris-

dictions, individuals, private agencies and institutions. The.1965 

Solid Waste Disposal Act (30] as amended by the Resource Recovery Act 

of _1970 (27] outlines a coordinated program of grants for training, 
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research, planning, and construction in resource recovery and solid 

waste disposal. Some research areas include determination of ill ef-

fects of materials in solid wastes; reductions in solid wastes and 

unsalvageable items; development of new collection, disposal, and recy-
J 

cling systems; identification of recoverable materials.and energy from 

solid waste; public policies affecting resource recovery; and market 

impact of recycled materials. 

Planning grants for state, interstate, and local planning provide 

up to 75 percent of costs for survey of disposal practices and problems, 

development of solid waste disposal plans and facilities, and planning 

for automobile salvage. Grants for demonstration resource recovery 

systems and improved solid waste disposal facilities in different sized 

communities under varying geographic conditions are authorized to state, 

municipal, and interstate agencies. Some criteria judged in awarding 

these grants are: benefits, potential economic success of the project, 

applicability of the project to waste disposal problems, and the appli-

cant's use of sub-state or regional planning. Only in the case of re-

source recovery systems may the federal share exceed 75 percent of 

costs. Training grants are available to eligible recipients for devel-

opment of expertise in management, design, operation, and maintenance 

of solid waste disposal and resource recovery systems and equipment. 

The Environmental Protection Agency administers federal solid waste 

1 programs. 

1current regulations governing the award and administration of 
grants are reported in the Federal Register [5]. Information about re­
search and development in solid waste management and procedures for 
applying for grants may be obtained by writing the Environmental 
Protection Agency, 1626 K Street N.W., Washington, D. C. 20460. 
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The Oklahoma Solid Waste Management Act of 1970 [24] gave the 

greatest impetus to local jurisdiction's interest in storage, collec­

tion, transfer, and disposal of solid wastes. Under the act, the State 

Board of Health sets and enforces rules and regulations for collection 

and disposal of solid ,wastes and sets minimum.standards for landfill 

operations. Regulations of.immediate interest to local jurisdictions 

required landfills or alternative acceptable methods.for ultimate dis­

posal of solid wastes to be instituted on or before July 1, 1971, for 

cities of greater than 10,000 population. The following time schedule 

applies to cities and towns of lesser population or adjacent to them: 

5,000 - 10,000, July 1, 1972; 3,000 - 5,000, July 1, 1973; and less 

than 3,000 by July 1, 1974. Other regulations prohibit operation of 

disposal sites below the water table or close enough to streams or 

lakes such that waste materials enter the water, burning of wastes in 

disposal sites serving populations of more than 10,000 persons, and 

operation of a disposal site without a department permit. No permit 

will be ,issued a disposal site which fails to meet department standards. 

The act bans illegal "wild cat" dumps, and can restrain violations with 

injunctions, and levy a fine of $200 and 30 days imprisonment for each 

day or part of a day a violation occurs, 

A positive side of the Solid .Waste Management Act is revealed in 

other responsibilities of the State Health Department. The department 

assists in planning and implementation of solid waste management sys­

tems at the,local, state, and national level. The department is auth­

orized to respond to the Federal Solid Waste Disposal Act, to handle 

outside funds for planning, operation, and constructing solid waste 

disposal facilities, and e~amine and approve local'jurisdictionts 
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plans, Th~ state act also provides enabling legislation permitting 

municipalities, counties, and multi-county areas to establish,, jointly 

if they wish, solid waste management systems. 

The Oklahoma Clean Air Act of 1967 [17] is administered by the 

State Health Department. The department is empowered to plan and coop­

erate with .other agencies, governments, and industry for air quality 

management, It may also obtain injunctions against violations of 

regulations. 

An Air Pollution Council conducts hearings and recommends rules 

and regulations to the State Board of Health concerning the use of the 

atmosphere for waste disposal. Regulation No, 1 [23] prohibits and 

establishes admissible conditions for open burning of .wastes. Curtail­

ment of burning in solid waste disposal areas by operators of disposal 

facilities has been set up according to the following schedule [22]: 

Populations greater than 10,000, January 1, 1971; 5,000 - 10,000, 

July 1, 1972; 3,000 - 5,000, July 1, 1973; and less than 3,000, July 1, 

1974. 

Enforcement of the Air Quality Act and Oklahoma.Solid Waste 

Management Act implies amounts of solid wastes entering licensed sani­

tary landfills will increase, Even with a cessation of illegal dumping 

and burning it is not cle;.ir that 100 percent of wastes generated will 

be disposed of in public facilities. A San Francisco Bay Regional 

Study [8, First Report, p. 40] compared amounts of waste generated with 

amounts entering disposal systems and found only 34 percent of wastes 

generated are disposed of (excluding agricultural wastes). Potential 

increases in amounts of wastes entering waste management systems and 

the volume to be disposed of by methods other than burning extend 



required waste management systems beyond current costs-, sizes, and· 

complexities. The next section considers solid .waste management 

planning. 

Application of Sub~State Planning Framework 
to Solid WaE;J_te Management 

Examination of ·solid waste disposal within the framework for 
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sub~state planni~g developed in Chapt;.er II requires addition of models 

describing waste generat:1,.on, spatial location, and collection-transfer-

disposal. Figure 3 depicts a solid waste management planning framework 

on a sub-state level. 

Ideally, a waste generator furnishes a sub-state region with 

information about the weight and composition of solid waste produced by 

the regional economy's.producing and consuming sectors. A California 

study [8, First Report, p. 56] proposed a regression analysis.which 

could tes.t · the statistical. significance of independent variables 

thought to affect the magnitude of a sector's solid waste generation. 

However, only average waste coefficients by sector were calculated 

from survey data [8, Second Report, p. 21]. 

Impact of several variables in a waste generator model are 

inferred by quickly analyzing data about the composition of solid wastes 

and quantities of waste associated with economic activities. A 1952 

Berkeley, caiifornia record of.weight and composition of wastes enter-

ing landfills was repeated in 1967 [8, Second Report, pp. 30-38]. 

Comparison of the first load, from seven routes, six of which were resi-

dential (the seventh included some light commercial), indicated an in~ 

crease in weight of wastes entering landfills. Percentage reductions 
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in tin cans, glass, rags, metals, and wastes of no value were reported. 

Increased percentages.were.recorded in plastics, shoes, and compostable 

materials~ The greatest increase occurred in plastics from merely a 

trace in 1952 to 1,9 percent in.1967 and tin cans decreased from 10 

percent .to 8.4 percent. The garbage fraction of compostable wastes de-

creased, possibly due to the advent of garbage disposals and conveni-

ence foods, but offsetting increases in waste paper occurred. The data 

imply the composition of wastes by the mentioned categories has changed 

very little. 

The level and kinds of economic activity within a region influence 

the solid waste generation because different industries produce differ-

ent amounts of solid waste. Food processing generates 9,479 pounds of 

solid waste per employee per year [2, Vol. II, p. 4], agriculture 

152,770 pounds, and construction 82,504 pounds [8, Second Report, 

pp. 23, 24]. Changes in the level and kinds of economic activity and 

population apparently have the greatest immediate impact upon genera-

tion of solid waste.s at the sub-regional level. Population incre1:tses 

are assumed·to.be associated with additions to waste1:1 while other vari-

ables may change the composition, but very slowly. 

Solid wastes generation within a sub-state planning region can be 

estimated by treating solid waste production as if it were a primary 

resource requirement [16, pp. 14, 15]. The interindustry analysis ex-

plained in Chapter II describes a method of detennining sector output, 

X, in terms of employment when final demand in employment, Y, is speci-

fied. 
-1 The equation X = (I - A) (Y) expresses this relationship. If 

a relation exists between solid waste generation and regional output, 

total solid waste generation can be calculated given values of final 
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demand, Generation of waste type k, Wk' is a function of output of all 

sectors, A waste coefficient for wastes of type kin sector j is the 

ratio of solid waste generated by sector j to the output of sector j: 

- wkj 
wkj.- X 

j 

and Wkj =wkjxj expresses the total solid waste generation of type k 

associated with the output of sector j. 

All solid wastes of type k generated can 1::e expressed algebraically 

as: 

and in matrix form: 

n 
I wk. X. 

j=l J J 

where wk is a row vector of solid waste coefficients, The total 

generation of solid wastes of type k associated with final demand is: 

Wk= wk X = wk(I - A)-ly, 

Multiplication of the vector of solid waste coefficients wk times the 

-1 interdependence coefficients (I - A) gives the direct and indirect 

amount of solid waste generated per employee for sales generated to 

final demando 

Induced amounts of solid waste generated for disposal assumes. 

households and state and local government endogenous as explained in 

the model described in Chapter II. Residential waste is incorporated 

in the model through use of an average residential waste per employee 

coefficient. 
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The spatial location of solid wastes may be expressed as a 

function of service area output. For a county service area solid 

waste coefficients per unit of employment for each sector are multi­

plied by corresponding employment estimates and summed, Two additional 

methods for determining spatial location of wastes are computer mapping 

and a proxy method. Solid waste coefficients could be associated with 

corresponding economic activities at their location utilizing a grid 

system in which coordinates of each economic unit and employment serve 

as input data. The resulting regional map indicating solid waste den­

sities would greatly facilitate planning of collection, transfer and 

disposal systems. However, the mapping system is expensive and has 

only been carried out for Standa.rd Metropolitan Statistical Areas. A 

more common technique to determine spatial location of wastes is simply 

to use household and commercial densities as proxies for waste 

densities. 

The total amount and spatial location of solid wastes could also 

be estimated with a value added approach. The important element in the 

analysis is the tying of solid waste generation to area economic acti­

vity such that a regional interindustry analysis can be used for pro­

jection purposes (8, First Report, pp. 50-52]. 

A collection-transfer-disposal model serves as an aid in planning 

and implementing changes in a solid waste management system. A common 

denominator of the elements in a system is cost. An elaborate model 

may be expected to assist in the selection of the most efficient least 

cost mix of equipment and employees; the optimum locations of waste 

pickups, routes, transfer stations, disposal sites, and most economical 

frequency of collec.tion and type of ultimate disposal. The model would 
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also help analyze required excess capacity and need for additional 

equipment and facilities; investigate feasibility of resource recovery 

and the impact of cost reducing technology; and estimate rate schedules 

appropriate to different users of the service. 

Some 80 percent of solid waste management costs have been 

associated with collection [14, p. 362] and most investigations have 

focused on methods to isolate variables affecting costs, shape of a 

collection cost curve, and methods for minimizing costs of solid waste 

collec~ion. Schultze [29, pp. 291-307] develops a mathematical ap­

proach for determining cost functions for facilities, processing, and 

collection; and procedures for estimating optimum location of transfer 

stations and the timing and size for additional facilities. A St. 

Louis study {9, pp. 88-91] indicated collection frequency and pickup 

location to be statistically significant variables affecting collection 

costs. The study failed to find evidence of economies of scale in 

collection of solid wastes. However, some economies probably could be 

realized through centralization of the administrative functions of 

waste management, which is an implicit assumption of the Schultze study 

[29, p, 288], Marks and Liebman [15] apply operations research to 

develop models of facility location and routing. Also, an application 

is made to the Baltimore, Maryland solid waste collection system in 

which feasibility of transfer sites, rail haul, and increased collec­

tion frequency are examined; Additional consideration of the supply 

side of the model is omitted here since this study deals primarily 

with generation of solid wastes. 

The results obtained from a solid waste management model are 

subject to constraints of regional public service policies and 
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external forces. Public service policy dictates whether or not 

administrators will implement changes in the waste manageme.nt system. 

The collection-transf~r-disposal model.may also assist in formulating 

regional puqlic ,service policies and economic policies and conditioning 

regional response to external forces since cost red,uction may be sub­

stantial enough to insure policy changes. Public service policy dic­

tates the method'of financing waste management systems and appropria­

tion of·revenues from the. system. Policies may reflect tastes and 

preferences of a community, possibly resulting in-some diseconomies. 

Regional economic policies may also be applied to solid was.te manage­

ment. Communities may discourage expansion or location of waste 

intensive industries through zoning, ordinances, or withholding of 

incentives. 

External forces affect.the generation of solid wastes, 

requirements for its disposal, an4 offer some assistance in meeting the. 

needs for solid waste management. Private sector decisions, and state 

and federal government spending can affect solid waste generation as 

indicated in the discussion of the impact on.level and kinds of econom­

ic activity. State and·federal legislation affecting requirements for 

solid waste management and assistance have already been discussed. 

The solid waste management system in Figure 3 should include a 

complete account of .. operating costs, amounts of .waste processed, and· 

employee and equipment efficiency. Also, a record should be kept about 

operating problems and their solutions.· With this type of information 

an evaluation of the level of service can be made and needed adjust­

ments in regional public service policies, regional economic policies 

and responses to. external forces can be made so that·cost reducing or 



quality improvements can be made in the solid waste management 

system. 

Solid Wastes Generation in South Central Oklahoma 
and Limitations of the Coefficients 

Solid waste coefficients and· an interindustry model comprise a 

waste generator for Planning Region Nine, Table IX presents solid 

waste coefficients by sectors, employment, wastes in thousands of 
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pounds per year and a set of direct, indirect, and induced waste coef-

ficients ·in thousands of pounds of waste per year per employee (kpye). 

Solid waste coefficients in kpye are presented in column two of 

Table IX. Manufacturing sectors are well represented as are households, 

construction, and food retailing. Types of solid waste for disposal 

in agriculture and mining were thought to be sufficiently different 

from the other sectors to warrant exclusion from this analysis, The 

waste coefficient for petroleum refining represents only employment 

in asphalts and paint production, Other sectors are represented by an 

average estimate for commercial and institutional wastes, The highest 

waste coefficient, 82.504 kpye is associated with construction and the 

lowest, 1.348 kpye with apparel manufacturing. 

Multiplication of solid waste coefficients times 1970 estimated 

employment furnishes an estimate of wastes in thousands of pounds per 

year associated with regional·endogenous sectors including state and 

local government and household consumption. The problem of in-

commuters and out-commuters is partially dealt with by assuming Fort 

Sill solid wastes associated with federal civilian employment and 

military personnel and their dependents having on base residence to 



TABLE IX 

DIRECT, INDIRECT, AND INDUCED SOLID WASTE COEFFICIENTS ,AND 
SOLID WASTE GENERATION, PLANNING REGION NINE, 1970 

Wast.e in 

.Solid Wast~ 
· Thousands D'irect, Indirect, and 

~ploynient of Poi.mds. ·Induced Solid. Waste 
Sector Coeff-icient; l(.pye 197.0 Per bar Coefficients, Kype 

(1) 11,370 20. 246 
(2) 7.620 l.,128 9,357 34.246 
(3) 2,280 24.358 
(4) 82.504 2,589 213,603 106.197 
(5) 7.620 1, 772 13,503. . 22.293 
(6) 7.620 3,194 24,338 2'3, 702 
(7) 7 .620 1,557 11,864 24.209 
(8) 9 .479 931 8,825 52.884 
(9) 1.348 1,591 2,145. 15;906 

(10). · .26.459 227 6,006 40.086 
(11) 16.500w 517 8,SU 30.604 
(12) 19.394 664 lZ,878 65.4.63 

· (13) 15.006 82 1,230 32.096 
(14) S.280 411 2,487 19.195 
(15) 2.937 3,936 11,560 16.991 
(16) 7 .620· 558 4,;!52 28.957 
(17) 1.620 1,747 13,312 23. 760 
(18) 35.700 1,592 56,834 66.454 
(19) 7.620 800 6,096 40.261 
(20) 7.620 1,333 10,157 26.845 
(21} 7 .620 767 S,845 22.861 
(22) 7,620 567 , 4,321 33.586 
(23) 7.620 2,620 19,964 24.098 
(24) 7.620 1,218 9,281 23.411 
(25) 7.620 527 4,016 28.806 
(26) 7.620 1,786 13,609 21.522 
(27) 7.620 1,248 9,510 22.125 
(28) 7.620 2,064 15,728 21.i13 
(29) 7,620 461 3,513 26.395 
(30) 7.620 338 2,576 24.476 
(31) 1.620 286 2,179 26.299 
(32) 7.6;!0 2,342 11,846 23.823 
(33) 7.620 I . 2,032 15,484 20.037 

Households 2.08g£ 69,188 144,534 12.417 
State and Local G8J't 7.620 8,097 61,699 23.034 
Federal Employees-:-/ 7.620 2,752 20,970 
Off Base Military~ 2.089 9,100 19,iho 
Total 787,063 

!~-'sectors 8-15 and 18 calculated from: Combustion Engin'eering,. Inc., Technical-Economic Study 
of Solid Waste Disposal Needs and Practices, Buteau of SoUd·Waste Management, 1969. Remaining 
;;c~derived from: Go1ueke-;c: G. and P. H. McGauhey, Comprehensive Stud:l.es of Solid ~ 
Management, ~ and Sec.and Annual Reports, 5ureau of Solid Waste Manag_ernent, 1970 • 

.Q/Refining wastes excluded. 

E.IAverage residential waste per employee of the labor force • 

.!!/Excludes federal civilian employment at Fort Sill. 

~/Military personnel with off base residence, Appendix B. 
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be generated outside of the system. Members of the armed forces and 

their dependents with residences outside a military·reservation produce 

19,010 kpye in household wastes. Federal employees other than those 

employed on a military reservation generate an estimated 20,970 kpye. 

These values when added to the regional endogenous wastes generated 

furnish an estimated regional waste generation of 787,063,000 pounds 
' 2 

during 1970, or 9,7 pounds per day per person in Planning Region Nine. 

A set of direct, indirect and induced solid waste coefficients 

furnish projection parameters of amounts of solid waste in kpye gener­

ated by each sector's additional delivery to final demand requiring one 

additional employment unit. Multiplication of each column of the in-

verse matrix developed in Chapter III, households and state and local 

government endogenous, by the solid waste coefficients fur~ishes direct, 

indirect and induced solid waste coefficients, These coefficients, re-

corded in the last column of Table IX, have a range of 12 to 106 kpye. 

The direct effect of an additional employee is equal to the solid 

waste coefficients in column two. The sum of the repercussions in gen-

eration of solid waste in other economic sectors due to an employment 

increase in a sector for delivery to .final demand is the indirect 

effect, The induced effect accounts for additional employment required 

to service household consumption and purchases of state and local gov-

ernment, The strength of the interindustry model for projection pur-

poses lies in this ability to capture the indirect and induced effects 

of solid waste generation throughout the entire economy, The direct 

2 No attempt is made to analyze solid waste types. 



amount of solid .waste. produced by a specified change in regional 

employment can be estimated at a single source, but .the indirect and 

induced. effect, revealed to be. two or three times larger than the . 

direct effect, is distributed tht;oughout the region. 
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ThEi direct, in~irect and ,induced solid waste coefficients are 

subject to lit!litations of the theoretical model, empirical data, and 

direct solid waste.coefficients. Limitations of the model and data 

have been d,.i$cussed at the. end of Chapters .II and· III. Additionally 

the direct solid waste coefficients are averages; fail to reflect com­

position, volume, an~ waste generated for disposal; an,d·contain a 

limitation originat;!.:ng in the.in-commuter and·out-commuter problem. 

Average coefficients are a result imposed by.the selection of 

secondary data to estimate. solid waste generated.per employee. The 

manufacturing sectors, construction, food retailing and households are 

well represented in Table IX, but the rest of the sectors' coefficients 

are only an approximation of wastes determined from total wastes gen~ 

erated by employment in broad firm groupings [8, Second Report~ 

pp. 23-25; 34-36]. For sectors with the.coefficient 7.620; and con­

struction a detailed Standard·Industrial Classification code organizing 

firms into sectors was not made. Application of any solid waste coef­

ficients to a specif!c firm sho:uld'not be made due to the aggregate 

nature of these.coefficients. A complete analysis of wastes generated 

in Planning Region Nine should·contain primary data.on·solid waste 

generation for each sector. 

A second limitation is failure to describe solid waste volume and 

composition, and solid .waste generated for disposal. In.one study 

only an estimated 34 perq.ent of wastes generated entered disposal 
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sites (8, Second Report, p. 40]. Solid wastes for disposal might be 

estimated in the waste generator with firm data, or in the collection­

transfer-disposal model using data about the.amounts of solid waste 

handled by the waste management system. Information about the composi­

tion and volume of solid wast~s would be useful in planning a collec­

tion-transfer-disposal model with respect to. system capacity and 

feasibility of resource recovery. 

The in-commuting, out-commuting has been touched on.previously, 

but in analysis of service areas the problem becomes more critical. 

Regional employment is by place of work. For generation of solid 

waste by firms this assumption .is appropriate, but the assumption is 

not as realistic for examination of household wastes because persons 

may not reside in the same service area as their place of employment. 

For example, Fort Sill is assumed·to be a service area separate from 

Planning Region Nine, therefore persons employed at Fort Sill, inclu­

ding military personnel, having residence in the planning region were 

assumed to contribute to the regional waste flow. 

The model of regional solid waste generation demonstrates an 

application of regional interindustry analysis within a public service 

framework to estimate the need for public services associated with 

regional output in terms of employment. Legislation pertaining to 

solid waste management may encourage local jurisdictions to move 

rapidly in development of solid waste management systems. A public 

service framework offers an approach to organizing information and 

evaluating the planning process and its results. Part of the planning 

process involves association of public services with economic activi­

ties. Since waste production can be associated with employment, much 
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as a primaI'y resource requirement, regional waE1te generation can be 

estimated given levels of final demand. Variability in direct coeffi­

cients and direct, indirect and induced coefficients. implies that the 

planning process should allow for different .sized additions to commer­

cial and residential wastes due to employment in areas in endogenous 

sectors. 



CHAPTER V 

SUMMARY AND FINAL COMMENT 

Summary 

A public service planning framework facilitates collection and 

organization of information pertinent to local decision making, Inter­

industry analysis expresses the relationships between resource inputs 

and sales of regional firms to final markets. The programmatic nature 

of local jurisdiction's decision making in administering public ser­

vices lends itself very well to,establishment of a public service plan­

ning framework. External forces (federal expenditures and legislation, 

state expenditures ~nd legislation, and private sector decisions) oper­

ate on regional economic and public service policies, at times.even 

modifying them beyond what local communities desire in terms of public 

services. Regional policy goals may be to furnish an ideal level of 

public services and reduce the cost of a given mix of public services, 

or improve quality for a given expenditure. The impact of changes in 

regional markets upon requirements for public services is also consi­

dered. Local jurisdictions formulate estimates of required service 

levels and plan, administer, and evaluate systems furnishing public 

services. A framework for rural planning depicted in Figure 1, Chapter 

I, serves as a guide to isolate policy tools, outside influences, and 

activity of local economic units so that their effect on requirements 

for public services, and planning can be more readily evaluated. 
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Public .services furnished by a-connnunity are.a fun~tion of the 

distribution of population and the level and kinds. of economic activity, 

An interindustry model can aid in estimating need for public services 

by capturing indirect and induced effects in addition to the direct 

effect associated.with additional deliveries to final demand. An 

interindustry from-to analysis model for 33 endogenous sectors.and five 

final demand sectors was.constructed for eight counties in Planning 

Region N;J.ne in South Cen.tral Oklahoma. Questionnaire ·data concerning 

the distribution of·gross receipts of firms in.each.endogenous sector 

were aggregated to a reg;i..onal distribution table. The distribution 

table shows.the percentage of each endogenous sector's sales in terms 

of employment to'· other endogenous sectors ani.l final demand, Most pro­

ducing sectors sell more than·50 percent of their output.ti') fina;L 

demand markets. 

Additional tables presented .for the inter.fndustry modt1l include 

transactions, total requi;ements (direct and indirect), percentage 

direct to total empleyment associated with final ·.demand; and total re­

quirements (direct, indirect anµ induced). The .transactions table de.,.. 

scribes the regional employment flows from each endogenous sector to 

other firms and final demand, and is a step in ca~culation of a direct 

requirements. matrix indicating regional sales to.each endogenous sector 

per employee. 

The total,requirements (direct and indirect) are the core of the 

interindustry model.and estimate ell).ployment requirements per.unit of 

additional employment in.endogenous sectors ser;ving final demand. The 

total changes in sector output necessary to serve increased direct em.,.. 
/ 

ployment JJra.rving final demand are recorded in the coiumns · of Table IV. 
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The sum of each column is a sector multiplier indicating the regional 

employment change in that sector associated with its increased deliver­

ies to final demand requiring one unit of employment. The total re­

quirements,permit·analysi,s of the indirect effect which is often 

neglected in.planning community services. The highest sector multi­

pliers, 3.08 and 3.17, were found in food manufacturing and petroleum 

refining respectively. 

Calculation of percentage direct to total employment serving final 

demand, Table V, indicated 74 percent of regional employment serves 

final demand categories directly. The lower the direct to total em­

ployment for any endogenous sector serving final demand the stronger 

backward lin~ages in the regional economy or, a greater amount of 

indirect employment producing inputs for regional firms serving final 

demand. Table V also furnished information for calculation of an 

induced households and state and local government final demand multi­

plier, 1.83. Multiplication of the induced households and local gov­

ernment multiplier times the sector multipliers in the total 

requirements table furnishes regional multipliers estimating total 

employll).ent requirements (direct, indirect, and induced) associated 

with increased deliveries to final demand in terms of one unit of em­

ployment. The total requirements (direct, indirect, and induced) were 

calculated alternatively with household consumption and state and local 

government endogenous, and the regional multipliers are read from 

row 34, Table VIII. 

Application of the interindustry analysis within the framework 

developed in Chapter II to estimate solid waste generation in Planning 

Region Nine is a step toward solution of the problems of determining 
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need for public services and organization and collect:ion of data for 

public service planni~g, Additi.onal sub-models are suggested in the 

framework for analysis of solid .waste management: collection, trans-

fer, and disposal; waste generator; and model of spatial location. 

Some state and federal legislation encouraging local.jurisdictions to 

improve solid waste management systems and furnishing them with techni-

cal and financial assistance and to do so was also discussed: Oklahoma 

Solid Waste Management Act, Oklahoma Clean Air Act, Solid Waste 

Disposal Act of Congress, and Resource Recovery Act of 1970, 

The total requirements matrix of interindustry analysis and direct 

solid. waste coefficients constitute a waste generator for Planning 

Region Nine. Direct waste coefficients in thousands of pounds of waste 

per employee per year (kpye) are associated with employment in each 

producing sector. Since multiplication of the total requirements ma-
i 

trix by final·demand yields regional employment required by sector to 

produce final demand output, the sector employment multiplied times the 

direct waste coefficients furnishes an estimate of solid waste genera-,. 

tion associated with s~les of producing sectors to final demand. 

Multiplication of waste coefficients times regional·employment 

resulted in an estimated 787»063,000 pounds of solid waste generated in 

Planning Region Nine in 1970, excluding petroleum refining, miniflg, and 

agricultural wastes. The total (direct, indirect, and induced) solid 

waste coefficients obtained by multiplying direct solid waste coeffi-

cients times each column in the total (direct, i.ndirectt and induced) 

requirements matrix estimates expansion in regional waste generation 

due to addition of one unit of employment in any endogenous sector 

serving final demand. Some examples of direct, indirect, and induced 
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solid waste coefficients include 52.884 kpye for food manufacturing 

and 16.991 kpye for metal manufacturing. The change in regional waste 

generation for an additional employee in any sector is greater than 

the direct effect measured at his place of employment. 

Final Comment 

Primary data have been assembled into an interindustry model of 

South Central Oklahoma. The model and framework for public service 

planning have immediate application to planning and other analysis 

utilizing interindustry analysis. The study is not without its weak­

nesses. Constructive criticism of the data and procedure can only im­

prove the methodology of similar research efforts in the future. 

A number of opportunities exist for additional research and 

application of economic theory to public service planning. Several 

suggestions for additional research are brought out in the limitations 

of the theoretical model, interindustry analysis, and solid waste coef­

ficients. Development of a sub-state simulation model to estimate 

regional economic activity and tie it to public services would permit 

relaxation of the basic assumptions of the static interindustry model: 

stable trade-production coefficients and full employment. Primary 

data about waste generated for disposal by waste type and development 

of a comprehensive model of spatial location of wastes would be an 

important addition to analysis of need for solid waste management. 

Other research efforts might concentrate on projections of solid 

waste generation over time and a comprehensive model of supply of 

public services. Given the supply side of the model, studies concern­

ing the effect on average unit costs of public services through 



combining service areas could be undertaken. Finally, the framework 

developed for solid waste management systems should be applicable to 

planning and administering other public services. 
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APPENDIX A 

SOURCES OF INTERINDUSTRY ANALYSIS DATA 

FOR PLANNING REGION NINE 

Construction of an interindustry model for Planning Region Nine 

required identification of regional firms by endogenous sector, data 

collection, and a method of expanding the data _to represent regional 

economic activities. 

The population of firms in Planning Region Nine came from area 

telephone directories, Table X, and the Oklahoma Directory of 

Manufacturing, 1970 [21). The. s·tandard Industrial Classification 

Manual, 1967 [6], facilitated classification of economic units into 

sectors. A list of endogenous sectors by SIC code and the number of 

firms in each is recorded in Table XI. 1 A sampling rule based on stan-

dard deviations estimated from data. in another study [11) indicated the 

number of observations required to furnish an estimate of the distribu-

tion of sales of each endogenous sector. Also, the sampling rule 

provided an estimate. of the number of questionnaires to mail out to 

each sector to insure the required sector response, 

1Professor Francis McCamley, University of Missouri, developed the 
sampling rule and authored computer programs for sample selection. He 
is co-author of a forthcoming arti.cle "A Method for Estimating the 
Sampling Variances of Multipliers Derived from a From-To ModeL" 
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TABLE X 

TELEPHONE EXCHANGES, PLANNING REGION NINE, 196~ 

1. Lawton/Cache, Indiahoma.!2/ 

2. Duncan 

3. Blanchard, Dibble, Newcastle, Bradley 

4. Tuttle 

5. Cyril, Elgin, Fletcher, Gracemont, (Union City), Verden/Sterling 

6. Chickasha, Alex, Cement, Minco, Rush Springs/Amber, Ninnikah, 
Norge, Tabler 

7, Velma, Alma, (Pike City, Ratliff City)/Sante Fe, County Line 

8. Healdton, Ringling, (Wilson) 

9. (Pauls Valley), Byars 

10. Purcell, Washington, Wayne/(Lexington) 

11. Waurika, Ryan 

12. Walters 

13. Hastings, Comanche, Loco, Temple/Addington 

14. Apache 

15. Anadarko, Binger, Ft. Cobb 

16. Chattanooga, Davidson, Frederick, Grandfield, Manitou, Tipton/ 
Loveland, Hollister, Faxon 

17. Terral 

18. Devol, Randlett, (Several Texas Towns) 

19. Hydro 

20. Marlow 

21. (Paoli), Rosedale 

22. Carnegie 

23. Hinton, Lookeba, Eakly/Bridgeport, Cedar Lake, Colony, Sickles 

Source: Area Telephone Directories, 

a/Area telephone directories . 

.!?../Main towns/other towns, 



TABLE XI 

NUMBER AND CLASSIFICATION OF FIRMS INTO SECTORS, 
PLANNING REGION NINE, 1969 

81 

Economic 
Sector 

Standard Industrial 
Classification Code 

Number of 
Firms, 1969 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 

(10) 
(11) 
(12) 
(13) 
(14) 
(15) 
(16) 
(17) 
(18) 
(19) 
(20) 
(21) 
(22) 
(23) 
(24) 
(25) 
(26) 
(27) 
(28) 
(29) 
(30) 
(31) 
(32) 
(33) 

01, 08, 09 
07, 505, 596, 5252 
10-14 
15-17 
40-47 
60-67 
48-49 
20-21 
22-23 
24-26 
27 
28-29 
30-31 
32 
19, 33-39 
52 except 5252 
53 
54 
5541 
55 except 5541 
56 
57 
58 
59 except 596 
70 
72 
73 
81, 82, 86, 89 
75 
78, 79, 84 
76 
80 
50 except 505 

_ __§;../ 

248 
139 
251 
162 
525 

65 
71 

8 
16 
56 
11 

5 
43 
66 

134 
127 
310 
428 
250 
130 
184 
444 
434 
100 
591 

99 
185 
224 
80 

161 
251 
281 

Total 6,079 

Source: The Stapdard Industrial Classification Manual, 1967, Bureau 
of the Budget, Area telephone directories, and the Oklahoma 
Directory of Manufacturing, 1970, Oklahoma Industrial 
Development and Parks Department. 

§}Farms and ranches estimated with secondary data. 
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Various techniques were used to insure adequate response to the 

2 mail-out questionnaire. Meetings were held with community leaders in 
.. ' . 

each county to explain the procedure and objectives of the project. 

Representatives of civic organizations and local government officials 

provided advice and assistance in conducting the survey and increasing 

the response rate. A few weeks after the initial mail-out a second 

mail-out was made to non-response firms. The gross rate of return for 

the eight county area was over 20 percent. About one-third of the 840 

completed questionnaires were obtained.from mail-outs with no further 

· corrections or follow-ups necessary. Additional personal interviews 

were made to non-respondents and those whose questionnaire foms were· 

incomplete.· This effort was necessary to round out the projected num-

ber of interviews needed to adequately estimate the population. The 

total number of completed mail-out questiounair.es and personal inter-

· views equaled 14 percent of the population of firms and accounted for 

· approximately 29 .. percent of the endogenous sector employm.nt, - excluding · 

farms and ranches. 

Processing tbs- da.ta required tabulation of questionnaires and 

development of employment control totals. Bach.individual question!-· 

naire was tabulated. to add to 100 percent of a firin'e output in terms-

of sales. . Average firm employment was . also c.alculated from employment 

estimates in each questionnaire. Application of firm employment.to 

tabulated data aggregated firms into appropriat~ sectors within each 

county. Aggregation of ·sample .data to a regional est1-.te o:( distri-. 

bution of regional-gross receipts required control totals estimating . 

2A sample questionnaire appears in .Figure 4. 



DATA INPO!Mil'ION SYS.TZK FOR PLJ.NNI}I; i.EGION 9 

(ROUGH l!STIHA:""5 AllE ACCEPTAJIU fOI< ALL (!UESTiOIIS) 

NOTE: This que.stioJUl&ire -epplie• only to sroas receipu of the .ata:bli•taen.t of your f1m 
loc.-ted in Grady County, Oklaboma. 

PLEASE ANSWER Ofit.Y '!HOSE QUESTIONS WHICH -PERTAIN TO YOUR F_IRM 

DEFINITIONS: 
Fi~s describ-e •ny buainus or p,rofeKi.Onal activity which provide a a:ood or service 
-- to be can&umed by other firms (i.e.• fam firme. iaanuhcturi.ftg fiTIU, retail 

es,tablisbments, repair sertkes, legal ·co1.]1lsel., ta!!dical con8-u1'tation) or final 
~ au.ch as bott&eholds or governmental and educational unit&. -. - · 

Gross Receipts is total receipts of your Um. ·froa salea 0£ pl'Oduct• and/or •ervic••· 

. 1. 

IN THE FOlJ..OWING QUESTIONS, Ii' YOU Sl!LL 'tO WOOLBSA!.E&S-, PLiASE DISREGARD THIS 'FACT 
AND EST!MATE. WHERE YOUR WHOLESALER sii.rs YOUR l'ElDtlCT. 

To give \Ml an idea of business -pat-t-eraa between. co-untie& ~ Flannina R•gion ~. 
plea-a• esciJRate-the percentage· Of ,-our fi='s 1969 groH receipts -derived from 
cus tamers in: 

County Perc,entages 

Caddo •••••••••••• ----

Grady •••••••••••• -----

McClain •••••••• - • -----· 

Comanche •••• , •••• -----· 

Stephens ••••• , ••• ---~· 

Till.man, •••••••••• ___ ~ 

. Cotton ••• , .•.• ,,. ---~ 

Je.ffersou .• ·-··•• -----" 

Outdde Planning 

Region 9 • • • • • ~ • "'To""",-a1,-,,1"'00"'%,-' 

2. Comider your gt:os-e ·rec~pts in 1-969 ae coming from .three type:lil o_f con:liltmer&, .Eatiaat-e 
the source of these gross rece'ipts -from among the. folhwi.ng: (the total. of the t-hree. 
blanks sb.ould sum tp 100%) 

(2a) Percentage ·fro.~ (Note ·r}efinitian) ••• ~ •• , ••••..••••••••••••••• 

(2b) P'erc.entage from Governmental and -.aducational units •••••.• , •••••• , •• 

(2c.) Per-cen-tage dir.'ec.tly frOCl Individuals or lloU&eb.olda .•• , •..•••••••. , 

Total 100% 

3. Taking a t:ypical dollar of grou rccrlpts fr·• sales to ftns 1es~ ·lll. 2a), bolt_ would -you di'8tribute thi8 dollar 
of sales &110ng the following. two soureea-?- "{If OJ in 2-a... ca m ,ueau.o.. s.) 

(3a) Sales to-~ &B capital~ ••••••••••• -_ ••••••••••••• .' ••• _ ••••••••••••••••••••••••••••••••••••••• ____ % 
(Capital~ include plant, wMne:ey. and eq~. wi.r:11 a life of .:,~e than one year, used 
to produce other products or aervicea by purcbas:ing firms.) 

(3b) Sale$ to firilli as non-capital goodll and s·erv1eas .................... - •••••••••••••••••••••••••••••• ____ % 
(Non-capital goods include all product& mid serrlc.H ,--cbued by firmtt ~ cgt..tal aoc,da:,) 'total 100% 

4. Taking ii. typical,_.dollar of gtoss receipt& frOil sales ef --cmpi~l ~ •ad -~~ to fi.__ -(qt:'199.,tad in 3'>), bow 
would you ·estiMte- its sottrce fro111. th:e following regional ~c ~· o-r ilMNlttrttST (If ,oz·.m lb, go to-~atioa ,. ) . . 

(4a) FartlS, -ranches and fore;stry fir11e •••••.•••• - •••••••••••••••••••• : .•• :-···.;. •••••••• 
____ % 

(4b) Agticult.ural a-ut,-pli_ers and -ervi,ce 'firms (far. eqtip11a1t. dealers. feed and fertilizer dealers, 
el,avators, vete-r-inary, _coneulting, etc.) 

____ % 

(4c) Mi~i.ng, c-rude petroleoa and na:tttra-1 gas fi~-·······-··~-·············-···-······················· ____ % 

(4d) Construction firias •••. -•••• 
____ % 

(4e) 'rrans.portation, stor_age and warehouaing firm; .•••••••••••••••••••••••••••••.•••••••• : ••••••••••••• _-___ % 

(4f) Banking and other finance~ ine:urance -..--Teal estate f:trllis: •.•• - ••••••••••••••••••••••••••••••• _ •• , ___ ._% 

{4g) Utilities, both private an-d public, alld ca.mnicati,om;. fins (el.ectrlcity, gas, telephone, 
telegra'p~. radio .and TV). .. , •.. 

(4h) Manufacturing firu, •.•.••. 

· (l) ·Food and l!Siailar products (i.e., .eat, Uiry and bakery prodac.~~- <:anni.ng 
and beverage industrie•, _prepared aniu.l. ·feflis) ............................. _• •· •• ____ % 

(2) Apparel and related pr9tiiucts. 

(3) Wood and ·paper produces. 

___ % 

___ % 

(4) ,Prh.d.ng and publishing~-·«., aa,sp~~h a.do~ p-rinting) ••••• ___ % 

(5} .Petroleum refining and p:_.vittg aad root.@~~&1~-

(6) Lea-ther, plastic and rubl=er ptoducti •••• .;._,. ____ •••• --

(7) Stone, clay, and concrete producta •••••.•••••••••••• 

(8) Metal products, M-Chin.ery, transportation eq~r, inat.n.ent.s _and 

___ % 

___ % 

_____ % 

related products •..•.•..••. _ •••••• -.~·-···········~·····················-········ ___ % 
Stibtot.l ___ % 

--··-··-·-% 
____ z 

Figure 4. Questionnaire "Data Information System for Planning Region 9 11 
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(4i) ·Retail firms (other than agricultural su"pplies) .•••••••••••.•• ~ •.•.•.. ·: ••• ,, ••••..•••••••• ,., .•• , ___ % 

(4]) 

(1) Building materials and hardware •••. , •••••••••••••••••• ___ % 

(2) General merchandise stores (Le., de.partmetit stares, 11.aited price variety 
stores and general stores) •.•••• , •••••••••••••••••••••• , 

(3) Food stores (i.e., grOcery atares. bakeries, candy s-torea) 

(4) GHoline service stationa •• , •• , 

__ . __ % ___ : 
___ % 

(5) Automotive deal-ers and tniler sales (cats, boats, .trailers, and .,ippliu) ..... ___ % 

(6) Apparel and .accessory stores, •••••••• ,, ••••••••• , •••••• , ___ % 

(7) . Furniture, home furnishings, app.liancea and ·equipment ••••••• ,, ••••••••• ~ ••••••• ___ % 

(8) Eating" .and drinking establbhllents •••• , ••. • ••••••••••• ___ % 

(~) Drug, liquor, sporting goode, 1lll.tictues, book, p:rden aup,ply, jewelry, florists, 
gift and camera st:orea, ocher Ilise. retail stores ........... , •.. , ............. , ___ % 

. Subtotal ___ % 

Service firms (ather than agricultural services), ••• ~, •••••••••••••••••••••••••••••••• ___ % 

(1) Hot.els·, notels, touri•t courts, camps and other lodging •• , ••• ,.,,., ..•••.•.•••• ___ z 

(2) P~rsonal services (i.,i1,, l11mdries, dey cleaners, photographic studios, barber 
and beauty S"heps. shoe repaix,, funeral service.. tailors) ••• , ••• , ••••....•. , . • . • ___ % 

(3) BwdD:ea,a servi,c.e1 (i..e,, adnrt:isina, employment agencies, bm:iness and 11&n-
agemea,t CORSultiog, credit reporting)., •...••• ,, •••. · ••• , ......... , ••••• , •••.•••.• ___ % 

(4) Prqfesai()GB.1 urvtces (i.e., legal, accounting, auditing and bookkeeping, 
engineer·~ng and techn.icai consulting,· churches and religious orgauizations) .••. ___ . _% 

(S)- AutOll!Otive repair service•, rental n.d parking. aaragea •.•• 

(6j Amusement and teC'reation bue.ineues •.• ,, •• , 

(7) ·Miseellaned'Uib repair aervicu (Le., electrleal.·, radio, TV, jewelry, w.a.-tch, 
uphola:tery, furniture, ·1a~er, typ~i-ter), ••••• , 

(8) Medicai ·and other health services (Le., medi:cal doctor, dentist, and other 

___ z 
___ % 

___ % 

aedica.1-prtlfessi.onala, boapitala, clinics, laboratories, nursing homes) •••••• •.• ___ % 
Sabtotal ___ % 

Total 100% 

5. Taking a typ!,ca-1 dollar of gro•a· receipt. ha ul.M.~·~t;al ad ~U.0-.l 
uni ta (eati-.ted in 2b), hov would .YD• cliatrl.1Mlta thli doUal' of 'salea ..._. the 
following tvo •ources? (If OZ in 2b, ao ta qUNtion 7.) • 

(5&) Saleo t• ~u1.....;~1.am1 w1.u .. cpitt1·.1!!!!2,····'···· ____ % 
~JI!!!!!!!. :Include planu (buil,li_], .. roctsre {TDMII, ·1,r1.dgu, · 
etc;), ·~~um:y ·and equtp,ieot.: vi.di a life of •re dim oa.e yea.-.) 

(Sb:) sales &o 19!E!!!!DU1 811.d educational. maica a non:c,pital gooda 
and aervices ........................................... ." ••••••••••••••••••••• _. ___ % 
(Non.-capt·tai 8«)ds btclad:i! ·all products ·and Hrriee.· pin-cbesecl by Total 100% 
auch um.ts ~epc capital -goods.) 

'6.. ~ak.ing a DPiC.1 dollar. :Of &ll':!! rec;:eipt:9 fro. sale of !IOlt'-eepi.tal goods ad H:rrlcu 
to gO'Vefllllellt:al and educed.oa*l units (esti-ted iJI. Jb)., 'bow, W9Uld J'OU estimate ibJ 
sourc:.e Croa. the folloving ~1t"!i1 (If 0% iD 5b, IO to CJ11Mtl0tl 7.) 

(6a) Federa~ gournmental units ........... : .................. ,,,, ••• •.• •••••• ,,. ____ I 

(6b) State gO"lenmental units {other tllaa echlcational.), ........................ ____ % 

(6c) Scllool dis trices (private and i,ubllc) •••••• ,, • ......................... ____ z 
(6d) Colleges, 11Qiver&it1u1 aad other f:nstitutiom: of -.,.cial 1eana1og: ••• ___ I 

(6e) City go.e.nmental ~t• (excludiilg public utilities in.cl~ in. 4& 
aa:d _public .health ·services :tncludN itt 4j) ••• , ............. , ... :.. .......... ____ % 

(6£) CoUD.ty goVH1mBMal unJ.H (•xcluding public uttliti.e[9 in.eluded ill 4g 
and public health services !'Deluded in 4j) ...... ,, •• , •,. •,,., .. ,,,, ••.•• , ____ :r 

. % 
(6g) Otber governmeoxal tmits (specify_ • • .. • ·""' • " ... ' ·'" ToUI'"Tciiz 

7. Tak1Dfi a typical dollar· .of groes rece1pta froa sale• to iad:lvi.4all: or ~Ma 
(estimated in 2c), how would you. distribute this dolla~ al sales aons; tbe folloring 
two ~ces! (If.OZ 10· 2c, go to questiOD. 8,) 

(7a) s.µea tt? iSld.1.vt.daale or -hoasehold8 u oem...r thma1tle aoods········· .. ____ z 
(Cou-mier -~ ~ i.1lelude bou• {and other crmattactioa], 
-jar appliance&, auto!IIO:btles, boats, and other ~ ·goods pur-
chased on ·~ infrequent baaia.) 

(7b) Sales tO 1ndiv.ldua1s o-r -hoaseholda u nontlurable poa.... . .. .. .. .... . . . • ___ % 
OfondurGle good& include all producu an4 serviou purchaaed by Total 1-00% 
individuals or houaebolda u:ce:pt" COll9CW!r durable goods.) 

8. In orde1: to aive ua some- idea of the 11:lze of the fini ~red by this queat1onna1~e 
would :,ou plnae indicate tile nUIIHr of people (i.ncl.odint .yourse1.f) · ~t were .emplayed 
(in full til!IB. equiYalents) dur11'ig: 

the last .:,nth the 1969 high month ---- the 1969 1ov aon~ ----

Area - SIC Ro. ___ .;..__ 

Figure 4. (Continued) 
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total employment by sector in each county. The control totals in 

Table XII sum to Oklahoma Employment Security Commission average annual 

1970 county employment [18, 19, 20] and are allocated to the appropri­

ate sectors using as weights appropriate sub-grouping allocations of 

County Business Patterns [35] and the Oklahoma Directory of Manufac­

turing [21], The OESC estimates also contain government employment 

which is allocated to state and local and federal government [33, 36]. 

County control totals include self-employed which were allocated on 

the basis of state sector ratios of proprietors and partnerships from 

Statistics of Income [37], Employment estimates are for place of em­

ployment and follow the definitions of the Oklahoma Employment Security 

Commission. 



TABLE XII 

EMPLOYMENT CONTROL TOTALS BY SECTOR BY COUNTY, 
PLANNING REGION NINE, 1970 

Sector 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 

(10) 
(11) 
(12) 
(13) 
(14) 
(15) 
(16) 
(17) 
(18) 
(19) 
(20) 
(21) 
(22) 
(23) 
(24) 
(25) 
(26) 
(27) 
(28) 
(29) 
(30) 
(31) 
(32) 
(33) 

State and local 

Caddo 

2,340 
354 
148 
202 
322 
229 
210 

36 
675 
100 

64 
244 

73 
2 

72 
89 

139 
114 
112 

27 
45 

185 
101 

11 
68 
22 
47 
12 
10 
11 

215 
61 

Grady 

2,050 
187 
171 
405 
259 
324 
166 
212 

63 
93 
61 
11 
14 

909 
112 
202 
187 

99 
206 
107 

69 
287 
184 
42 

137 
44 

331 
54 
42 
43 

217 
302 

government 1,052 1,483 
Non-military fed-

eral civilians 398 207 

Civilian Military 

Total.12/ 7,790 9,280 

McClain 

1,020 
37 
79 

124 
97 

188 
58 

70 

13 

4 
52 
20 
52 

112 
59 
38 
36 
18 

193 
55 
14 
48 
28 
64 
18 
13 
14 

255 
31 

Comanche 

975 
310 
112 

1,008 
499 

1,349 
666 
627 

74 
56 

242 
15 

202 
513 
182 
853 
518 
280 
547 
348 
288 

1,478 
482 
346 

1,043 
873 
875 
190 
170 

49 
458 

1,147 

493 2,831 

57 1,825 
3, 644§,/ 

3,360 25,075 

Stephens 

1,480 
105 

1,483 
612 
338 
603 
257 

54 
319 

1 
81 

344 

156 
2, 389 

75 
393 
463 

98 
254 
134 

85 
264 
208 

35 
296 
127 
327 

94 
31 
90 

801 
353 

1,050 

105 

13,505-'=-1 

Tillman 

1,840 
189 
138 
195 
104 
228 
111 

1 
150 

10 

7')._ 

20 
45 
73 
72 
89 
76 
86 
73 
39 
98 
89 
55 

123 
109 
316 

67 
52 
56 

102 
93 

Cotton 

975 
27 
66 

5 
108 

72 
63 

1 
303 

7 
12 

2 
15 
13 
47 
44 
32 
38 
24 
13 
46 
60 
15 
45 
29 
69 
20 
13 
15 
74 
37 

617 283 

73 45 

d/ 
5,460 2,61S-

Jefferson Total 

690 11,370 
19 1,228 
83 2,280 
38 2,589 
45 1, 772 

201 3,194 
26 1,557 

931 
1,591 

227 
2 517 

664 
82 

471 
11 3,936 
11 558 
39 1,747 
40 1,592 
42 800 
52 1,333 
18 767 
10 567 
69 2,620 
39 1,218 

9 527 
26 1,786 
16 1,248 
35 2,064 

6 461 
. 7 338 
8 286 

220 2,342 
8 2 ,032 

288 

42 

2,100 

8,097 

2,752 

3, 6Li4 

69,188 

§../ Annual Report of Federal Civilian Employment E..Y. Geographic Area, December 11, 1969, 
U. S. Civil Service Commission 

E.._/ "1970 Annual Average La Lor Force_ Data for Selected Counties in Planning Region IX. 11 

Oklahoma Employment Security Commission, Research and Planning Division. 

_,,:_/,,Duncan area labor force," Oklahoma Employment Security Commission, Research and 
and Planning l)ivision. 

o!.f"Walters area labor force." Oklahoma Employment Security Commission, Research and 
and Planning Division. 
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APPENDIX B 

ALLOCATION OF MILITARY PERSONNEL AND DEPENDENTS' 

CONSUMPTION TO FEDERAL GOVERNMENT 

Allocation of military personnel and dependents' household 

consumption to federal government seemed desirable because members of 

the armed forees are not accounted for in employment control totals and 

their household consumpticm is better described as a regional export. 

Deleting this "exported consUD;l.ption" from household consumption makes 

possible the endogenous determijation of household cons~mption flows 

since remaining consumption is associated with estimated regional em­

ployment. The transfer was accomplished using county business pattern 

data, estimates of military and civilian population, and a preliminary 

distribution table. 

County business patterns, question one, Figure 4, descri"e the 

percentage distribution of a firm's gross receipts from customers in 

planning region counties and outside the reg.ion. Regional sales to 

individuals and households in each county times county business patterns 

distribut.ion of sales from regional co.unties to Comanche County times·. 

1970 employment control totals gives a gross Comanche County consumption 

function. The function estimates each endogenous sector's sales in 

employment flows to household consumption in Comanche County. Subtrac­

tion of this function from total regional household consumption in a 

preliminary distribution table yields a consumption vector for the 

remaining counties in Planning Region Nine. 

0., 
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Census data from Table I reveals the 1970 population of the 

planning region e:i:ccluding Comanche County to be 135,202. This figure 

is divided into each value of the regional consumption vector to get 

1 a seven county per capita consumption vector. Multiplication of the 

Comanche County population,.58,717, net of military personnel and 

dependents found in Table XIII results in a non-military Comanche 

County consumption function. The difference between the Comanche 

County gross consumption function and non-military consumption function 

was allocated to the final demand category federal government. Nega-

tive values were assumed to be zero. 

1Gross Comanche County consumption of agricultural services was 
allocated to federal and household consumption on a per capita basis 
excluding residents of military group barracks. 
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TABLE XIII 

MILITARY PERSONNEL,AND DEPENDENTS IN COMANCHE COUNTY, 1970 

Fort Sill Fort Sill Off 
Group Quarters Family Quarters Post Total 

Dependents 4,730 19,110 23,840 

Service Members 15, 119 1,368 9,100 25,587 

Total· 15,119 6,098 28,210 49,427 

Source: Lawton Metropolitan Area Planning Commission. 
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