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CHAPTER 1

INTRODUCTION

The purpose of this report is to provide a description and

analysis of a regional economy with the State of Wyoming. The intent

of the researchers is to provide policy makers with specific informa

tion contributing to the decision-making and planning processes and to

provide a planning tool having the capability of analyzing a number of

alternative development scenarios in the study region.

THE REGION UNDER STUDY

The study area consists of three counties in central Wyoming:

Albany, Carbon and Fremont. These counties encompass an area of

approximately 21,578 square miles and account for nearly 22 percent of

the total land area of Wyoming. About 47 percent of the region1s

total land area is owned by the federal government. 1 The region's

1980 population is estimated at 89,950 inhabitants with a personal

income of over 731 million. The population of the region makes up

about 19 percent of the state total while the personal income accounts

1private land ownership varies considerably among the three counties.
About 66 percent of the 2,745,600 acres of land in Albany County is
privately held, while about 39.1 percent of the 5,097,600 acres in
Carbon County is private, and only 12.6 percent of the 5,916,160 acres
in Fremont County is private.
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for about 17 of the state total. 2 Almost 22 percent of Wyoming's

mining employment occurs in Carbon and Fremont Counties. Well over

37 percent of the region's exports are in the sectors: COAL-MIN,

OTHER-MIN and DIG-PROD. The regional economy is also characterized by

a small base in light ~anufacturing which makes up about 31 percent of

exports. However, the region imports nearly all finished consumer

products, heavy industry products, and most ingredient materials.

STATEMENT OF THE PROBLEM

The natural resource base in the region, while relatively abun

dant in terms of the capability to satisfy local demands, is nonethe-

less the focal point for regional and extra-regional economic conflict.

Ownership of the large deposits of exploitable resources is vested

largely with the federal government and corporations headquartered out

of state. Thus, from a regional perspective, policies affecting the

disposition of the regional resource base are largely determined

outside of the region. From this same perspective, there is a need to

develop a detailed description of the economy as it presently exists

and an analytical framework which is capable of assessing the direct

and indirect consequences of alternative scenarios for resource exploi-

tation proposed by the public and private sectors of the economy.

This descripti.on and analysis constitutes the major thrust of the

research reported here.

2WYOming Department of Administration and Fiscal Control, Wyoming Data
Handbook, 5th Edition, 1981.
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THE MODEL USED

A tool particularly adapted to these questions is the comprehen

sive interindustry production model developed by W. W. Leontief*. The

strength of this model (often termed the input-output model) lies in

its capability not only to describe the interdependence existing among

sectors of an economy but also in the capacity to demonstrate, sector

by sector, the total consequences of any number of development scenarios.

The model is thus both descriptive and analytical. The descriptive

components are accommodated through the collection of extensive primary

data, from firms within the region, and subsequent tabulation of the

data in a form required by the interindustry framework. The analy-

tical phase consists of the impact analysis, development of the various

multipliers, and consistent forecasting under alternative resource

development scenarios.

OUTLINE OF THE REPORT

The remainder of the report consists of a description of the

method of the study which is presented in Chapter 2; the analysis of

the regional economy, which is the concern of Chapter 3; and an exten

sion of the basic model to include an analysis of water use which is

contained in Chapter 4.

In addition to the main text of the report, there are several

appendices. These contain the sector definitions, the input-output

tables, the survey form and a bibliography.

*Recent Nobel Prize recipient in Economics.
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CHAPTER 2

THE METHODOLOGY OF THE STUDY

INTRODUCTION

The national energy and minerals situation has focused an in

creasing attention on the natural resources in the Rawlins District of

central Wyoming. The exploration, development, and extraction activi

ties associ ated with these natural resources have generally been

viewed as isolated from, or independent of, the remainder of the

economic environment. While it ;s not proposed to perform an ex-post

evaluation of the impacts of existing developments, a major product of

this research is the provision of the analytical capability for assess

ing the regional impacts of continued resource developments.

The interindustry production model (1-0 model) popularized by

W. W. Leontief is particularly adapted to the study of resource use in

a regional economy.l This model's strength is its capability to

empirically illustrate the interdepende~ce existing among sectors of

an economy and to demonstrate, sector by sector, the total con-

sequences of any number of development scenarios.

lSee Chapter 3 for a detailed description of the interindustry model.
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The 1-0 model provides an account of transactions for each sector

of the economy, a calculation of the input requirements of these

sectors and a measurement of the effects of growth in demand for the

outputs of each sector. Essentially, the model is a system of double

entry bookkeeping in which annual sales and purchases by each sector

to and from all other sectors are accounted for and measured.

The model consists of two major components: intermediate trans-

actions are the purchase and sale of intermediate goods, which are

subject to further local processing. Final transactions include all

purchases and sales from or to sectors that are external to the model

and not identified as intermediate or producing sectors.

The 1-0 model is driven by final demand sectors: any particular

sector's sales to state or federal government, investment, or export.

If these change, the model estimates the impacts of this change on the

entire economy. These impacts, whether measured in terms of employment,

income or value of production, provide consistent estimates that

mutually and simultaneously satisfy all requirements for intermediate

and final production. 2

Once the model's essentials have been identified and the basic

empirical description of economic transactions developed, forecasting

with the analytical technique requires only the specification of

appropriate changes in final demand.

The 1-0 technique provides two forecasting tool s: mul tipl i ers

and development scenarios. Amultiplier indicates how much total

business activity in sales dollars, units of energy input, employment,

2The projections are consistent but the underlying assumption in the
model of fixed production coefficients qualify the results unless
some dynamic adjustment of technology is explicitly involved.
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water use, etc., is generated by a given industry within the region

for each dollar of sales to final demand. Amultiplier will be large

for an industry that purchases a large part of its inputs from within

the local economy since the money which the industry earns from its

sales will be spent again in the region. The important "basic" or

driving exporting industries usually will be characterized by large

mu1tip1iers •

Several types of multipliers may be calculated. The business

multiplier shows the total business spending within the region per

dollar of additional sales to final demand by a given industry. An

employment multiplier shows the total added person year of labor

required in the region per dollar of additional sales to final demand

by a given industry. An income multiplier shows the increase of total

personal income in the region per dollar of additional wages paid by a

given industry.

The multipliers may all include direct, indirect and induced

effects. This means that if a "basic" industry expands its sales to

exports by $1,000, it may spend $600 directly on locally produced

goods. The producers of these local goods then are indirectly re

quired to purchase local goods and services to meet this additional

demand. Induced impact assumes that labor hired directly will respend

a fixed proportion of its added income, stimulating further expansion

of the regional economy. Thus, both local producers and local labor

are assumed to respend locally part of their increased incomes, which
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resulted from the increased exports by the "basic" industry. The

total effect is reflected in the multiplier. 3

The second forecasting tool provides a projection of future business

activity by sector (development scenario). In addition to the

projection of dollar sales for each sector, variables that rise propor

tionately with production also may be estimated. Employment,water

use, population and energy use are examples of such variables.

Projections of future economic activity are derived by focusing

on the "basic" or driving industries. Examination of the size of the

multipliers and the size and expected growth of the basic industries

reveal key sectors. Estimates of expected export growth and related

investment spending in these sectors must be obtained independently to

drive the 1-0 model. Scenarios for growth in these sectors might be

constructed from information obtained from personal interviews with

representatives of major firms in each sector. Government growth

estimates are often available directly from appropriate government

agencies. The expected growth estimates for the basic industry and

government sectors are introduced into the 1-0 model to generate new,

consistent estimates of the value of sales for each industry.

PROCEDURES FOLLOWED

The discussion of procedures followed in conducting the research

may be conveniently condensed into several categories including: the

definition of the region, delineation of economic sectors, the data

collection effort, selection of the base year, and data processing.

3The "induced" household spending effect can be removed, if desired,
by shifting the household sector out of processing into final demand
so that household purchases are assumed to be exogenous.
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Each is discussed as briefly as possible in the following pages.

DEFINITION OF THE REGION

The Rawlins region, for purposes of this study, was defined as

Albany, Carbon and Fremont counties. This regional definition allows

for an analysis of an area containing public lands under the juris

diction of the Rawlins BLM district office.

SECTOR DELINEATIONS

The interindustry model requires the separation of the economy

into various economic entities or "sectors". Total output, by inter

industry accounting procedures, is the aggregate value of all sales or

purchases that take place, i.e., the total sales or purchases during a

year. This total output must be divided up into sectors in order to

assess the interindustry structural dependence that prevails. The

model structures economic activity into two major components, sup

pliers (or sellers) and purchasers (or users). Each of these is

further subdivided according to the following scheme: Suppliers

include: 1) intermediate or processing suppliers who are producers

who must purchase inputs to be processed into output which they sell

to final users or as inputs to other processors; and 2) primary sup

pliers whose output is not directly dependent on purchased inputs.

This latter category includes non-local suppliers (or imports).

Purchasers include: 1) intermediate or processing purchasers who buy

the outputs of suppliers for use as inputs for further processing; and

2) final purchasers who buy the outputs of suppliers in their final
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form and for final use. This latter category includes purchases by non-local

users (or sale to exports). The level of demand by final purchasers, and its

composition, are determined outside the processing sector. Production to

meet the exogenously determined final demands generates intermediate pur

chases and sales. Primary suppliers and final purchasers mayor may not be

one and the same. However, in the inter-industry model, their activities

are treated as if they were completely independent of one another.

In summary, the two major divisions of suppliers are the inter-

mediate suppliers, which are called the processing sector, and the

primary suppliers, which are referred to as the final payments sector.

(The suppliers are conventionally shown along the left border of an

interindustry table.) The two major divisions of the purchasers are

the intermediate purchasers, which are labeled as the processing

sector (just as with the intermediate suppliers) and the final pur

chasers which are labeled final demand. (The purchasers are conven

tionally shown along the top of an interindustry or input-output

table.) It is within this general framework that a further sector

disaggregation ITUSt be accOOlplished.

The ideal sector delineation would allow unique recognition of

industries or producer groups which provide a homogenous good or

service. This ideal is very difficult to achieve because of the large

amounts of time and finances required for detailed disaggregation,

disclosure problems, and lack of data. Any of these factors or a

combination of them lead to a violation of the homogenous product

ideal. 4

4Information obtained from the Wyoming Employment Security Commission
cannot be published unless there are at least three firms in a given
sector and no two firms account for more than 30 percent of the total
employment. Ethical considerations also dictate that the operations
of any single enterprise can never be divulged.
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Sector selection, in addition to dependence upon financing, time,

and data availability, is determined to a large extent by the objec

tives of the study. Research objectives can often be achieved without

detailed disaggregation in all sectors. Since the purpose here is

largely to determine the impacts of coal development and other sectors

such as uranium, trona, agriculture, and local government, economic

sectors such as trade and services do not require detailed disaggrega

tion. The final delineation of the sectoring plan adopted for this

study is shown in Table 2-1.

Where enterprise accounting was employed, the profit sector

includes after-tax profits, charges to reserves for bad debts, capital

loss amortization, and outlays for rents and roya1ties. 5 Where govern

ment fund accounting was employed, the profit sector includes surplus

of current revenues over current6 expenditures 7, the value of capital

expenditures appropriated out of current revenues, contributions to

bond indenture sinking funds out of current revenues, net charges out

of current revenues to any other reserve fund (e.g., contingency

funds), and rent payments. The profit sector also includes both

depreciation and net inventory depletions. Inventory depletions are,

relatively speaking, insignificant and are placed with- depreciation

charges. Similarly, the net inventory accumulation values were incor-

porated in the investment sector.

5Except in the case where rents (e.g., agricultural land leases) and
royalties (e.g., oil and gas) were paid to the Wyoming and federal
governments. In these instances the amounts are shown as being paid
directly to the respective governments.

6Current in the sense that it occurred in 1980.

7An exception to this is in the Wyoming and federal government
sectors; see the explanation of the transfer section.



Sector Number

1 CROP-LVSTK

2 COAL-MIN
3 OTHER-MIN
4 O/G-PROD
5 CONSTRUCT
6 MFG
7 TRANS/COMM
8 UTILITIES
9 WAT/SEW/TR

10 WHOLESALE
11 EAT-DRINK
12 OTHER-RET
13 F/I/R/E
14 LODGING
15 HEALTH-SER
16 EDUCAT-SER
17 OTHER-SER
18 LOC-GOVT
19 HOUSEHOLDS
20 STATE-GOVT
21 FED-GOVT

11

TABLE 2-1

SECTOR IDENTIFICATION, RAWLINS REGION
OF WYOMING, 1980

Sector Description

Crops, Livestock, Reclamation and
Seeding
Coal Mining and Services
Other Mining and Services
Oil and Gas Production and Services
Construction (Maintenance and Repair)
Manufacturing
Transportation Rnd Communication
Electric and Gas Utilities
Water, Sewer, and Trash Removal
Wholesale
Restaurants and Drinking Places
Other Retail
Finance, Insurance and Real Estate
Lodging
Health Services
Educational Services
Other Services
Local Government
Households
State Government
Federal Government

1972 SIC Codes

01,02,07, 08
12
10, 14 (1 ess 144)
13
15-17
20-39, 144
40-42, 44-48
491,492
494, 495, 497
50-51
58
52-57, 59
60-67
70
80
82
72-79,81,83-89
91-96

91-96
91-97
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With the exception of the intersection of the household row and

the transfer column and the household on household cell, the household

row represents wages and salaries paid subject to withholding.

QUESTIONNAIRE DESIGN AND USE

Previous experience has shown that a questionnaire, alone, should

not be used to obtain primary data. No firm accounts for expenditure

and revenue patterns on a Standard Industrial Classification (SIC)

basis, the language ultimately employed in an interindustry model.

Rather, a firm's books are designed around process or product activi

ties. The use of a questionnaire, either by mail or by interview,

presupposes adequate translation from a firm's accounting language

into SIC codes.

Accordingly, all interviews were conducted in a basic accounting

language tailored to the individual firms involved and were translated

to SIC classification. The sample questionnaire shown in the appendix

represents the format for the final translation by the researcher.

Not all interviews could be conducted as planned. For example,

some firms wanted legal advice before participating while others did

not want to reveal information in the form desired. A questionnaire,

therefore, was designed for use as an interview focal point and as an

item that could be left with the firm.

The questionnaire's cover sheet briefly explained the research

and solicited information about the firm's product lines, number of

employees and level of capacity utilization. Outlay patterns, both

cash flow and non-cash flow, were requested on the second sheet.
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Information on sales distribution was solicited on the third sheet.

Sales and outlay patterns were grouped by economic sector and were

regionalized according to location within or outside the study region.

SELECTION OF THE BASE YEAR

There is no price index constructed specifically for Wyoming.

This effectively removes one criterion (relatively stable prices) from

consideration when selecting a base year for Wyoming economic studies.

The 1980 base was selected for the initial survey for the following

two reasons.

Intervi~wing for the Rawlins region interindustry study began in

November, 1981. Calendar 1980 was the most recently completed account-

ing cycle for most firms; it was anticipated that the information from

this cycle would be, qualitatively speaking, foremost in the command

of the interviewees. Also, activities of relatively new firms were

automatically incorporated in the primary data base by soliciting what

was then the most current information.

CONDUCT OF THE SURVEY

Interview schedules were arranged by telephone between three days

and a week in advance. Every effort was made to gain an interview

with the person who would have immediate authority to release informa

tion. The length of time spent on an individual interview varied from

firm to firm. Several were conducted in less than an hour; some took

place over several day~. The survey process continued over a two-month

peri od.
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PROCESSING THE DATA

Information gathered on the outlay and sales patterns for any

given enterprise was tabulated to conform to the sector delineations

and regional descriptions as defined in Table 2-1. Care was exercised

at this step to assure a balance between outlays and sales. Any

anomalies were checked and corrected before proceeding further.

The next step was to aggregate questionnaire forms within a

sector and to expand the information to represent gross flows. An

iterative process was used to accomplish this so that the relative

composition of a given sector delineated for the Rawlins region inter

industry model would be more truly reflected. 8 The final iteration

produced gross flow patterns for the respective sectors delineated in

the model. 9 The gross flows identified in this manner provide the

border totals for the initial transactions statement.

8For example: There were three two-digit SIC classifications incor
porated in the sector delineation for construction. Accordingly the
questionnaire forms were first aggregated on the basis of the two-digit
categories. Regional payroll data from the Wyoming Employment Security
Commission were then aggregated on the same basis. The payroll values
on the aggregated questionnaire forms represented a given proportion
of the regional payroll in each respective SIC classification; based
on this ratio the information on the aggregated two-digit level ques
tionnaire sheets was blown up to represent the total pattern for the
two-digit delineation. Subsequently, the computed totals at the
two-digit level were aggregated to represent the construction sector
in the Rawlins region Wyoming interindustry model.

9The gross flow patterns were arrived at in either one of two ways.
First there was a method that used payroll data (described in the
preceding footnote) when an adequate total gross output value had not
been identified. The second method distributed gross flows within the
bounds of a total gross output value based on the relative allocation
of the flows identified on initially aggregated questionnaire forms.



15

Reconciling discrepancies in any given transaction cell is to be

expected; only if the research yielded perfect knowledge about outlays

and sales would this be avoided. Adiscrepancy can emanate from one

of several sources or a combination thereof. The sales or purchases

of one industry to or from another can be misrepresented, or the total

gross output value for individual sectors can be in error. In the

former case other rows and columns are affected by the error. In the

latter, there is an aggregate distribution error in both outlays and

sales for the sector. Each discrepancy is examined individually and

reconciled on a case-by-case basis. Fortunately, the sources of

relatively large discrepancies could be isolated and remedied through

additional examination. Small discrepancies were reconciled by using

imports from and exports to the world other than Wyoming as residual

accounts.
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CHAPTER 3

ANALYSIS OF THE RAWLINS REGION OF WYOMING

INTRODUCTION

The results of the descriptive analysis of the Rawlins region

economy are presented in this chapter. The discussion contained in

the chapter includes: the description of the economy; an analysis of

the nature and magnitude of economic interdependence among processing

sectors; the various business activity and income mu1tipliers; and an

analysis of employment in the region ..

The description and analysis of the economY hinges on three major

components of the interindustry model. These are: the gross flows or

transactions table; the table of direct production requirements; and

the table of direct plus indirect production requirements. These

tables are discussed and interpreted in turn. Because of the size of

the tables, they are presented in the appendix.

THE TRANSACTIONS AMONG SECTORS TABLE

The first essential component of any interindustry study is the

collection and tabulation of data which serve to describe the flows of

commodities from each supplying sector to each purchasing sector.

These flows are typically expressed in terms of the dollar value of

transactions occurring in a specific period of time, normally one
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year. The information is arrayed in tabular form with the suppliers

(selling sectors) listed at the left of the table and the purchasing

sectors listed at the top. The information in this table, termed the

transactions table, does two things simultaneously: it identifies the

estimated dollar value of sales by each sector to each of the other

sectors, (thus, the distribution of each sector's output) and it

identifies the purchases of ingredients of production by each sector

from each of the other sectors (the distribution of purchases). In

essence, the material contained in the transactions table represents a

double-entry system of bookkeeping in which every sale is simul

taneously described as a purchase. Thus, the system deliberately

double counts. The transactions table for the Rawlins region economy

is found in the appendix. Adescription of the sector identification

labels used throughout the appendix and in the tables of this chapter

is also shown in the appendix.

The rows and columns of Table 8-1 which are numbered 1-18,

identify the processing, or intermediate demand, sectors. (The house

hold sector in row and column 20 is included in the processing sector

also when the projection scenarios are developed.) Rowand column 19

represent subtotals of activities within the processing sector. This

portion of the table describes, in dollar terms, the flow of goods and

services necessary to satisfy intermediate demands. Final demands,

i.e., demands for goods and services that will not be further processed

within the region, are identified in columns 20-27 and 29. Rows 20-22

and 24-26 identify the final payments sector. These payments include

then, federal and state taxes, wages, profits, rents, losses, net
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inventory dep1eti ons, and payments for goods and servi ces imported

from outside the region. Row 23 and column 28 respectively (the

transfer account) is an accounting device. The last row and column of

Table B-1 contain, respectively, total outlay (purchases) and total

output (sales) for each sector of the regional. economy.

The distribution of total output of each sector, according to the·

sectors in which the output is sold, may be readily discerned by

reading across the rows of Table B-1. The bill of purchases by each

sector is found by reading down any column of the table. These column

entries show the allocation of purchases by cost component.

For example, consider sector 2, COAL-MIN. Reading across row 2

of Table B-1 shows that the total output of coal mines was distributed

in the following way: $204,781 worth of output was sold to COAL-MIN

(mine services); and $41,588 to CONSTRUCT. Total sales by coal mines

to the processing sector of the economy amounted to $246,369. The re

maining sales were to the final demand sectors consisting of house

holds, $46,399, and exports to the rest of the world, $194,427,064.

Total sales to final demand thus amounted to $194,473,463. The total

gross output of the coal mines sector is the sum of these individual

sales or $194,719,832.

The distribution of purchases by COAL-MIN, by cost category, is

shown in column 2 of Table B-1. Purchases by coal mines from

CROP-LVSTK were $14,625; from COAL-MIN, $204,781, from CONSTRUCT,

$1,122,941; from MFG, $2,190,266; from TRANS/COMM, $3,718,963; and so

on down the column. Coal mining paid local property and sales taxes

amounting to $9,346,938. The total purchases by coal mines from the
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processing sector are thus estimated at $22,795,696 for 1980. Final

payments made by coal mines were estimated at $171,924,135. These

payments were distributed as follows: wages subject to withholding,

$43,340,673; taxes and charges of the State of Wyoming, $16,517,811;

taxes and charges of the Federal Government, $13,531,257; profits,

depreciation, royalties, and rents, $29,475,191; imports from Wyoming,

$23,040,830; imports from the rest of the world, $46,018,373. Total

purchases thus amount to $194,719,832 and, as required by the account

ing format, equal the value of output.

Other information can be obtained directly from the transactions

table. The household row, with the exception of the sale by house

holds to the transfer account represents wages paid subject to with

holding. This row shows household income. The leading contributors

to household income are: TRANSFERS, OTHER-MIN, EDUCAT-SER, TRANS-COMM,

O/G-PROD, CONSTRUCT, and OTHER-RET. Similarly, sector by sector

contributions to taxes may be directly obtained from Table B-1. The

processing sectors showing the greatest dollar outlay for local and

county taxes are: OIG Production, TRANS-COMM, and HOUSEHOLDS. These

three sectors account for almost 60 percent of local taxes collected.

Estimates of gross regional income and gross regional product may

be obtained from the final payments and final demands portion of the

table. Gross regional product is defined as the sum of deliveries to

final demand, net of imports. Traditionally, local and county govern

ment activities are included as part of final demand. Because this

model treats these accounts as part of the processing sector, an

adjustment is required. Also, the transfer account cannot be counted
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;n final demand, for to do so would be double counting. Thus the sum

of education; water, sewerage, and sanitation; local government;

households; state government; federal government; investment and new

construction, and exports from the region, less regional imports,

yields an estimated gross regional product. Gross regional income

(which must equal gross regional product) is computed as the sum of

final payments excluding imports. Again, the transfer account must

also be excluded to avoid double counting.

While these items, obtained directly from the transactions table,

are useful as initial indicators of the relative importance of each

sector in the regional economy, the important question of interdepen

dence ;s not addressed. In order to do so, it is first necessary to

isolate the direct production relationships existing in the economy.

DIRECT PRODUCTION REQUIREMENTS

The direct production requirements, or coefficients, represent the

second major component of the interindustry analysis. These direct require

ments are presented in the appendix. Computation of the direct production

requirements is quite simple, and requires only that each column entry of

the transactions table be divided by the respective column total. The

resulting coefficients describe the direct purchases necessary from each

supplier (at the left of the table) in order for the purchasing sector (at

the head of the column) to produce one dollar's worth of output. The co

efficients, then, are interpreted as the direct requirements per dollar of

output produced by each sector.
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As an example consider the COAL-MIN sector, sector 2 (column 2 of

Table B-2 the direct requirements table). For every dollar's worth of

output produced by coal mine in the region, $.000,075 worth of agri

cultural products are required, $.001,052 worth of inputs are required

from coal mines and related services, $.005,767 from construction and

so on down the column. It is obvious from the table that far and away

the largest local direct purchases made by the coal mining sector are

those for labor services, with a direct outlay of over 22 cents per

each dollar of output produced. Imports from outside the region are

the largest share of inputs, with a coefficient of .355 for all

imports. This says that a dollar's worth of production of coal

requires imports valued at 3~ cents. Each column of the direct

requirements table is interpreted in this manner.

These direct requirements identify only a portion of the total

economic impacts that would accompany a change in final demands for

the output of a given sector. There are additional, or indirect,

impacts which can be qui te important. Assessment of all di rect and

indirect impacts of these exogenous (final demand) changes is made

possible through the third analytical component of interindustry

analysis. This component is the table of direct plus indirect pro

duction requirements.

DIRECT PLUS INDIRECT IMPACTS

The concept of interdependence can be established with a brief

example. Suppose that the export demand for coal production increases.

There will be immediate, or direct, responses of the following type.



22

Coal production will have to increase. In order for coal production

to increase, inputs must be obtained from sectors such as transporta

tion, utilities for power, and labor. These are direct impacts. As

transportation and utilities increase their output to meet the in

creasing requirements in the coal sector, their own requirements for

productive ingredients increase, e.g., services, labor, petroleum and

natural gas, and coal. The chain of events goes on. The total

impacts are readily estimated through the input-output framework and

are presented in the appendix in Table B-3.

Before proceedi ng to a di scus si on of the table, a few comments

regarding the treatment of households are in order. Households may be

treated as either a part of the processing sector of the economy or as

a part of the final demand component. In the first instance, house

holds are treated in precisely the same manner as any other production

sector. The estimate of the direct and indirect production impacts of

a change in final demand include the induced production impacts which

derive from increased household incomes and increased consumption. In

the latter, with households a component in final demand, the induced

impacts of success ive rounds of consumer spendi ng are omi tted. For

purposes of this report, the discussion of economic interdependencies

and the subsequent business and income multiplier analysis includes

both the model with households as a member of the processing sector of

the economy and as a final demand sector.

The direct plus indirect coefficients are interpreted as the

production required or generated in all sectors of the economy in

order to sustain the delivery of one dollar's worth of output to final
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demand by any single sector. It should be carefully noted that these

coefficients reflect production generated per dollar of final demand

as opposed to requirements per dollar of output. This, of course,

reflects the fact that the model is driven by change in final demand.

For purposes of interpretation, consider the COAL-MIN sector.

Suppose that the export demand for coal increases by $1 million. What

is the estimated impact that this increase will have on the entire

Rawlins region of the Wyoming economy? The answer to this question

may be obtained directly by reading down column 2 of the table and

summing the individual sector impacts. Thus, the increase of $1 mil

lion in the final demand for coal generates a total direct plus in

direct production valued at $200 in CROP-LVSTK, $1,001,100 in Coal

mines and related services, $200 in OTHER-MIN, and so on down the

column. Each coefficient in Column is multiplied by the change in

Final Demand to calculate the impact on the corresponding industries

shown by the row title. Any column of this table is interpreted in

this same manner. The sum of the entries in Column 2 shows the total

production generated locally as a result of the increase in final

demands for COAL-MIN. Thus, the total business activity generated per

dollar increase in final demand for coal is 1.6558 or, in our example

assuming a $1 million increase, $1,655,800 million worth of business

activity results. These column sums are one of the various multipliers

concepts which are derived from input-output analysis.
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BUSINESS MULTIPLIERS

The column sums of the direct plus indirect requirements table

are termed business activity (or production) multipliers. They iden

tify the total value of production in the region which results from a

dollar's worth of output delivered to final demand. Table 3-1 presents

the business multipliers. These estimates indicate that the greatest

business activity generated per dollar of delivery to final demand is

in the LOC-GOVT account. The business multiplier for this sector is

2.4893 which indicates that, as the "final demand" for LOC-GOVT in

creases by $1, a total production of $2.49 is generated in the Rawlins

region economy. Other sectors of the economy which have relatively

large business multipliers are: EDUCAT-SER, HEALTH-SER, OTHER-RET,

UTILITIES, and LODGING. Neither the LOC-GOVT, EDUCAT-SER, HEALTH-SER

or UTILITIES sector will generate significant exports, thus retail and

lodging are truly the sectors currently having effective high multi

pliers. These sectors show the greatest degree of interdependence

wi th other sectors of the regi ona1 economy.At the marg; n, these

sectors generate the greatest business activity per dollar of output

delivered to final demand. The phrase, "at the margin," is important

as a qualification in the use of the multipliers. It implies a word

of caution concerning the implications of the multipliers. The elec

tricity and natural gas sector in 1980 had total final demand deliveries

of $748,589. Thus a 10 percent increase in final demand, i.e., an in

crease of $14,859, would result in a total business activity of

$154,105 in the regional economy. This same 10 percent increase in

the final demand for the output of oil and natural gas production, an
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TABLE 3-1

BUSINESS ACTIVITY MULTIPLIERS
RAWLINS REGION OF WYOMING

BY SECTOR, 1980

(In dollars of business activity generated in the Rawlins
region of Wyoming per dollar delivered to final demand)

Business Business
Sector Multiplier II Multiplier I

1 CROP-LVSTK 1.8934 1.5771
2 COAL-MIN 1.6558 1.1825
3 OTHER-MIN 1.8424 1.2165
4 O/G-PROD 1.7857 1.4972
5 CONSTRUCT 1.7716 1.3084
6 MFG 1.7169 1.5377
7 TRANS/COMM 1.7936 1.3294
8 UTILITIES 2.0586 1.7566
9 WAT/SEW/TR 1.7591 1.1927

10 \~HOLESALE 1.6898 1.2578
11 EAT-DRINK 1.9587 1.2698
12 OTHER-RET 2.1032 1.3406
13 F/I/R/E 1.2767 1.0542
14 LODGING 2.0064 1.4561
15 HEALTH-SER 2. 1423 1.1331
16 EDUCAT-SER 2.2368 1.1859
17 OTHER-SER 1.9758 1.1711
18 LOC-GOVT 2.4893 1.6112
19 HOUSEHOLDS 1.8248
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increase of $14,480,393, yields a total business activity of

$25,857,638 in the regional economy. This is, of course, because of

the larger absolute magnitude of final demands for the oil and natural

gas sector's output. In using the business multipliers, the argument

thus should be stated in terms of the impacts of an equal dollar

increase in final demands. Thus, for an equal increase (in dollar

terms) in final demands, the Retail and Lodging industries will gener

ate more business activity ;n the local economy than will any other

private sector. The first column of Table 3-1 shows the business

multipliers with households endogenous; the second column shows the

business multipliers with households in final demand.

INCOME MULTIPLIERS

Other ITlJl tipl ier effects can al so be estimated from the inter

industry model. For example, there are income multipliers which

relate to changes in income paid to the household sector. The fol

lowing discussion presents what are termed the Type I and Type II

income multipliers.

The Type I and Type II income multipliers are estimated ratios:

Type I is the ratio of direct plus indirect income to the direct

income paid households; Type II is the ratio of direct plus indirect

plus induced income to direct income. Thus, while the business acti

vity multipliers are related to changes in sales to final demand, the

income multipliers are related to changes in income paid to the house

hold sector. The Type I multiplier describes the direct plus indirect

income increases emanating from an additional dollar of direct income
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paid to households. The Type II multiplier takes into account not

only the direct plus indirect changes in income, but also the induced

income increases generated by additional consumer spending. Accord

ingly, the Type II income multiplier identifies the direct plus in

direct plus induced income generated by an additional dollar of income

paid directly to households.

Attention is drawn to the comparatively higher income multiplier

value estimates for the agriculture sector. (See Table 3-2.) The

reason for this relatively high value is straightforward. The Rawlins

region interindustry study allocated proprietorship and partnership

net incomes to the profit account. As a result, labor inputs (house

hold account) for agriculture and livestock, are somewhat understated

because this sector is characterized by a relatively high incidence of

proprietorship and partnership enterprises with relatively little

hired help. By understating the value (contribution) of labor inputs

for this sector, the value (contribution) of other inputs, relative to

labor, became larger. And with direct income being the denominator of

the Type I and Type II income multiplier ratios, the multiplier esti

mate for this sector is of the relatively high magnitude observed. By

contrast, the relatively high multiplier values for MFG, LOC-GOVT and

UTILITIES exist because these sectors exhibit greater interdependence

in the Rawlins region economy.

EMPLOYMENT ANALYSIS

Direct employment requirements, as is the case with direct busi

ness activity and direct income payments, are, by themselves, of
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TABLE 3-2

INCOME MULTIPLIERS
RAWLINS REGION OF WYOMING

BY SECTOR, 1980

(In dollars of income generated per dollar
of direct income paid to households)

Income Multipliers
Sector Type II Type I

1 CROP-LVSTK 2.9215 2.5253
2 COAL-MIN 1.3483 1.1654
3 OTHER-MIN 1.2830 1.1090
4 O/G-PROD 1.9995 1.7283
5 CONSTRUCT 1.4236 1.2305
6 MFG 2.8595 2.4717
7 TRANS/COMM 1.4508 1.2541
8 UTILITIES 2.3980 2.0727
9 WAT/SEW/TR 1.2660 1.0943

10 WHOLESALE 1.4714 1.2718
11 EAT-DRINK 1.3071 1.1298
12 OTHER-RET 1.3772 1.1904
13 F/I/R/E 1.3204 1.1414
14 LODGING 1.5237 1.3171
15 HEALTH-SER 1.2446 1.0758
16 EDUCAT-SER 1.2179 1.0527
17 OTHER-SER 1.2486 1.0793
18 LOC-GOVT 2.6001 2.2474
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limited use for assessing the impacts of various changes in economic

activity in the Rawlins region. This limitation arises because direct

requirements differ from total requirements, the difference being

indirect requirements that emanate from sectoral interdependence. The

interindustry model provides a framework within which both direct and

indirect employment requirements can be addressed. Basic to the

analysis are data on employment levels in the respective sectors and

the table of direct plus indirect requirements per dollar of output

delivered to final demand.

Before proceeding with the analY$is some discussion on the table

of direct and indirect requirements per dollar of delivery to final

demand is warranted. When the household sector is included as a

processing sector in the interindustry model it becomes simply another

producer. To treat households in this manner is consistent with the

interindustry framework, but it imposes a critical assumption on

household purchase patterns. Specifically, household purchases are

expressed as a linear function of income; the marginal and the average

propensities to consume are assumed to be one and the same. To change

this limiting assumption, the household sector has to be treated as a

part of final demand.

Treating the household sector in this manner removes the assump

tion that household purchases are a linear function of income. Speci

fically, because the interindustry model is a final demand driven

model,_ treating the household sector as any other producing sector

implies the level of employment was dependent on the level of state

and federal government expenditures, investment expenditures, inven

tory accumulation, and exports. By treating households exogenously



30

this assumption is expanded to include a dependency on the level of

household expenditures. Direct and indirect requirements (household

exogenous) and direct, indirect and induced requirements

(households endogenous) for the Rawlins region of central Wyominq

are shown in the appendix. The estimated employment levels and

corresponding employment coefficients (expressed as the number of

employees per dollar of total gross output) used in the analysis are

presented in Table 3-3.

To assess the total employment impacts of exogenous changes in

final demand, the respective tables of direct and indirect require

ments or direct, indirect and induced requirements per dollar of

delivery to final demand, were pre-multiplied by a diagonal matrix of

direct labor use requirements (where the elements of the diagonal are

the employment coefficients shown in Table 3-3). Summing down the

respective columns of the resulting matrix yielded the estimates of

the direct and indirect, or direct, indirect and induced labor require

ments per dollar delivered to final demand. Table 3-4 presents the

estimates.

The interpretation of the entries in Table 3-4 is demonstrated by

an example from the COAL-MIN sector. As the final demand for the

output of coal expands by $1, there will be a direct expansion of

employment in that sector as well as those sectors responsible for

supplying production ingredients to the mining of coal sector. The

sectors supplying ingredients to the mining of coal sector wil"l in

turn require production ingredients from others and this will further

expand indirect employment impacts; and so forth. The magnitude of
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TABLE 3-3

TOTAL EMPLOYMENT AND EMPLOYMENT COEFFICIENTS
RAWLINS REGION OF WYOMING

BY SECTOR, 1980

(In number of workers in the Rawlins reqion of
Wyoming and workers per thousand dollars of output)

Total Workers Per Thousand
Sector Employment $ Total Output

1 CROP-LVSTK 1,128 .0115251
2 COAL-MIN 1,538 .0078985
3 OTHER-MIN 4,036 .0120048
4 O/G-PROD 1,879 .0035827
5 CONSTRUCT 2,866 .0137810
6 MFG 1,583 .0024968
7 TRANS/COMM 2,324 .0095230
8 UTILITIES 386 .0040955
9 WAT/SEW/TR 54 .0063171

10 WHOLESALE 818 .0123534
11 EAT-DRINK 2,377 .0721877
12 OTHER-RET 4,245 .0347424
13 FIIIRIE 1,138 .0087279
14 LODGING 1,298 .0436880
15 HEALTH-SER 1,760 .0395761
16 EDUCAT-SER 5,604 .0352384
17 OTHER-SER 3,431 .0391154
18 LOC-GOVT 4,765 .058840
19 HOUSEHOLDS 453 .00054
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the direct and indirect employment impacts, 0.01601, shows the total

employment generated in the entire Rawlins region economy as this

sector, COAL-MIN, increases by $1,000, its deliveries to final demand.

That is to say that an increase of $1 million in the final demands,

e.g., exports to the rest of Wyoming or out of state, for coal would

result in an estimated additional employment of 16 persons in the

Rawlins region. All remaining entries in Table 3-4 have analogous

interpretations for their respective sectors~ Thus, the leading

sectors in terms of direct and indirect employment generation in the

Rawlins region economy are LOC-GOVT, EAT-DRINK, LODGING, HEALTH-SER,

OTHER-SER, and OTHER-RET. Table 3-4 also shows the total employment

impact of exogenous changes in workers hired. This information is

found simply by dividing the direct plus indirect labor requirements

per thousand dollars of final demand (in Table 3-4) by the workers per

thousand dollars of final demand shown in Table 3-3. The workers

added per worker hired column shows that for each worker hired by

COAL-MIN, 2.03 workers are hired throughout the region's economy.

Thus the multiplier for exogenous changes in coal mine employment is

2.03.
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TABLE 3-4

DIRECT PLUS INDIRECT LABOR REQUIREMENTS PER THOUSAND DOLLARS
DELIVERED TO FINAL DEMAND AND PER ADDED WORKER HIRED

RAWLINS REGION OF WYOMING
BY SECTOR, 1980

Direct + Indirect Labor Direct + Indirect
Sector Requirement Per Thousand Labor Requirement

$ of Final Demand Per Added Worker Hired
Type II Type I Type I I Type I

1 CROP-LVSTK .02446 .02207 2. 12 1.91
2 COAL-MIN .01601 .01243 2.03 1.57
3 OTHER-~lIN .01985 .01512 1.65 1.26
4 O/G-PROD .01140 .009216 3.18 2.57
5 CONSTRUCT .02105 .01755 1.53 1.27
6 MFG .007335 .005979 2.94 2.39
7 TRANS/COMM .01856 .01505 1.95 1.58
8 UTILITIES .01213 .009852 2.96 2.41
9 WAT/SEW/TR .01269 .008404 2.00 1.33

10 ~JHOLESALE .01980 .01654 1.60 1.34
11 EAT-DRINK .08071 .07550 1.12 1.05
12 OTHER-RET .04595 .04018 1.32 1.1613 F/I/R/E .01184 .01016 1.36 1.16
14 LODGING .05403 .04987 1.24 1.1415 HEALTH-SER .05033 .04270 1.27 1.08
16 EDUCAT-SER .04523 .03729 1.28 1.06
17 OTHER-SER .04809 .04200 1.23 1.07
18 LOC-GOVT .08322 .07658 1.41 1.30
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CHAPTER 4

EXTENSIONS OF THE BASIC ANALYSIS:
REGIONAL WATER REQUIREMENTS

INTRODUCTION

The previous chapter presented what may be appropriately called

the results of traditional applications of the Leontief interindustry

model. In addition to the descriptive analysis and the attendant

development of various multipliers, application of the model can be

extended to other questions. The 1-0 technique, because of the

detailed analysis of interdependence among economic sectors, is readily

adaptable to an examination of resource use associated with economic

activity in the region. This chapter is concerned with an analysis of

water withdrawal and consumptive use in the Rawlins region economy.

Other resource impacts, e.g., water and air quality impacts, land use,

and growth of various types of energy consumption, could also be

studied, providing adequate data are available.

WATER USE ANALYSIS

The water use analysis requires data pertaining to water with

drawals and consumptive use on a sector-by-sector basis. It is further

required that these data be related to economic activity on a per

dollar sales basis. These data, particularly for consumptive use, are

difficult to obtain on a sector-by-sector basis and for a rather small

regional economy.



35

Water use by commercial establishments is very small relative to

agriculture, the extractive industries, electricity generation, and

manufacturing. Little detailed information is available from secondary

sources for the commercial sectors and, thus most coefficients are

based upon results from our Wyoming survey and past surveys and Water

Resources Council (WRC)l estimates. The Water Resources Council Report

provides no detail among commercial establishments. WRC data was also

at variance with other data in the agricultural and manufacturing

sectors. The primary data source for the agricultural sector was the

Census of Agriculture. 2 The withdrawal rate per dollar of output

estimates from Census data was almost twice the size of the rate

estimated from Water Resources Council data. Because of the indirect

procedure required to convert the secondary data to a useful form for

the input-output analysis, the exact source of the discrepancy is not

easily traced. Water use estimates for the extractive sectors are

based mainly upon the Census of Mineral Industries. 3 Unfortunately,

1The Nation's Water Resources, 1975-2000, Vol. 3: Analytical Data
Appendix II, Annual Water Supply and Use Analysis, Table 11-4, Annual
Water Requirements for Offstream Uses, Base Conditions, No/So Platte
Region, Subregion 1007, Dec. 1978; and as above, Analytical Data
Appendix I, Social, Economic and Environmental Data, and Table 1-2,
Earnings by Major Sectors, No/So Platte Region, Subregion 1007,
December 1978, Second National Water Assessment by the U.S. Water
Resources Council.

21974 Census of Agriculture, Vol. 1, part 50, Wyoming, State and
County Data, U.S. Dept. of Commerce, Bureau of the Census, Table 3,
page IV-8; Table 13, page IV-12; Table 3, page IV-26, Table 13, page
IV-3D, Table 3, page IV-116, Table 13, page IV-120.

31972 Census of Mineral Industries, Subject Series, Water Use in
Mineral Industries, MIC72(1)-2, Sept. 1975, Table 2B, Gross Water Used
and Water Intake, By Source and Kind, for Geographic Areas and Major
Industry Groups; and as above, Table 2C, Gross Water Used and Water
Intake, By source and Kind, for Water Use Regions and Major Industry
Groups; and as above, Table 1C, Selected Water Use Statistics for
Water Use Regions: 1972; Sept. 1975.
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disclosure problems limit the available data to rather large regions

in some cases. Withdrawal and consumptive use figures vary consider

ably among regions and their accuracy for a relatively small region ;s

questionable. Water use in manufacturing is taken from the Census of

Manufacturers. 4 In a few cases, disclosure prevent~ the use of regional

water data. However, the magnitude of the error involved in the

computation of the weighted average coefficients for the region is

probably quite small.

Estimates of withdrawal and consumptive use by sector are shown

in Table 4-1. Where more than one data source is available, multiple

estimates are shown. In most cases, the larger numbers are derived

from the source which is considered to be more authoritative for the

region. In each sector we have used the largest figure shown in

Table 4-1 for the water analysis which follows.

Table 4-2 presents the estimated withdrawals and consumptive use

for each of the processing sectors of the regional economy in millions

of gallons. CROP-LVSTK, OTHER-MIN, and O/G-PROD, account for over

94 percent of withdrawals and over 97 percent of consumptive use in

the region.

It should be noted that the estimates presented in Tables 4-1 and

4-2 do not include water use in the final demand/final payments sector.

In order to assess total water use, it is necessary to have some

11972 Census of Manufacturers, Water Use in Manufacturing, Special
Report Series, Sept. 1975, Table 2C, Gross Water Used and W.ater Intake,
by Source and Kind, For Water Use Regions and Major Industry Groups:
1973; and as above, Table 5C, Gross Water Used Including Recirculated,
Total Water Intake, and Treated and Untreated Water Discharged, By
Point of Discharge, For Water Use Regions and Major Industry Groups:
1973.



37

indication of requirements in the final demand sectors. e.g., house

holds and governments. Aggregated data generally show depletions for

irrigation as a separate category of water use and a second category

of water consisting of municipal and industrial and domestic water

use. Since industrial, commercial, mining, and agricultural water

use has been estimated above, the final demand use of water could be

computed as a residual if estimates of total withdrawal and total

consumption were available.

Estimates of total withdrawal and total consumptive use of water

are useful from a purely descriptive point of view. However, the

mode1 allows also the anal ys is· of di rect and indi rect wa ter use wh i ch

parallels the previous discussion of direct and indirect production.

The purpose of such analysis is to isolate the effect of economic

interdependence on water requirements. The specific question to be

addressed is that of determining the likely impact of expanding final

demand in any or all processing sectors on the regional water require

ments. The key element in the assessment is the derivation of the

direct plus indirect water requirements per dollar of output delivered

to final demand.

The calculation of water multipliers is not difficult once the

direct water requirements and the table of direct plus indirect pro

duction requirements have been obtained. The matrix of direct and

indirect production coefficients is premultiplied by a diagonal matrix

consisting of the direct water requirements along the diagonal and

zeros elsewhere. The columns of the resulting matrix are summed in

order to obtain the direct plus indirect water requirements per dollar
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of output delivered to final demand by each sector. These require

ments for the Rawlins region economy are shown in Table 4-3. The

importance of considering indirect as well as direct water require

ments in the planning perspective can be readily seen by comparing

Table 4-1 and Table 4-3. Consider, for example the direct withdrawal

and consumptive use requirements for MFG in Table 4-1. The direct

requirements are 27.6 and 8.9 gallons for each dollar of output.

However, as the final demand for the output of the MFG sector expands

by one dollar, there is a total direct plus indirect water requirement

of 518.5 gallons (withdrawal) and 256.3 gallons (consumptive) generated

throughout the economy. The indirect impacts, because of the signi

ficant interdependencies within and between MFG and other sectors, are

far more important than the direct requirements. Applying only the

direct water requirements to assumed increases in deliveries to final

demand can obviously result in an understatement of water use.
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TABLE 4-1

ESTIMATED WITHDRAWAL AND CONSUMPTIVE USE
REQUIREMENTS BY SECTOR, RAWLINS REGION

OF WYOMING

(In gallons per dollar of output)

Sector Withdrawal Consumptive Use

1 CROP-LVSTK 792.71 1,550.05 314.21 609.06
2 COAL-MIN 15.53 03 1.024
3 OTHER-MIN 306.1 3 53.5 1 21.3 1 30.64
4 O/G-PROD 1,031.06 03 529.24
5 CONSTRUCT 4.02 0.46
6 MFG· 27.6 6 6.4 1 8.92 1.51 3.74
7 TRANS/COMM 2. 16 O. 16
8 UTILITIES 267.06 13.46 13.64
9 WATISEWITR 06 04

10 WHOLESALE 2.36 0.66
11 EAT-DRINK 7.06 2.1 6
12 OTHER-RET 3.96 0.66 1.04
13 FI IIRIE 4.96 0.26 1.24
14 LODGING 22.46 2.06
15 HEALTH-SER 5. 16 0.56 1.34
16 EDUCAT-SER 1.56 0.26 0.44
17 OTHER-SER 3.56 0.76 0.94
18 LOC-GOVT 1.06 0.1 6

lWater Resources Council, based on ratio of withdrawal to wages and profits.

2Census of Water Use in Manufacturing, ratio of withdrawal or consumptive
use to value of shipments.

3Census of Mineral Industries, ratio of withdrawal to value of shipments.

4Water Resources Council, ratio of consumption to withdrawal.

5Census of Agriculture, ratio of consumptive use to value of shipments.

6Survey data or estimated on per capita basis.
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TABLE 4-2

TOTAL WATER USE BY PROCESSING SECTORS,
RAWLINS REGION OF WYOMING

(In millions of gallons)

Sector Withdrawal Consumptive Use

1 CROP-LVSTK 151,700.0 59,600.0
2 COAL-MIN 3,018.0 198.6
3 OTHER-MIN 102,900.0 10,290.0
4 O/G-PROD 540,700.0 277,500.0
5 CONSTRUCT 831.9 83.2
6 MFG 17,500.0 5,643.0
7 TRANS/COMM 512.5 24.4
8 UTILITIES 25,160.0 1,282.0
9 WAT/SEW/TR 0 0

10 WHOLESALE 152.3 39.7
11 EAT-DRINK 230.5 69.2
12 OTHER-RET 476.5 122.2
13 F/I/R/E 638.9 156.5
14 LODGING 665.5 59.4
15 HEALTH-SER 226.8 57.8
16 EDUCAT-SER 238.5 63.6
17 OTHER-SER 307.0 78.9
18 LOC-GOVT 81.0 8.1
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TABLE 4-3

DIRECT PLUS INDIRECT WATER REQUIREMENTS,
RAWLINS REGION OF WYOMING, 1980

(Type II multipliers in gallons per dollar
of output delivered to final demand)

Sector Withdrawal Consumptive Use

1 CROP-LVSTK 1,684.0 663.0
2 COAL-MIN 75.6 25.4
3 OTHER-MIN 401.0 69.5
4 O/G-PROD 1,419.0 719.0
5 CONSTRUCT 79.7 35.2
6 MFG 518.5 256.3
7 TRANS/COMM 96.8 42.7
8 UTILITIES 963.0 365.4
9 WAT/SEW/TR 63.0 25.0

10 WHOLESALE 42.0 17.0
11 EAT-DRINK 117.6 46.9
12 OTHER-RET 94.0 38.5
13 F/I/R/E 20.5 7.6
14 LODGING 104.7 34.6
15 HEALTH-SER 75.8 30.2
16 EDUCAT-SER 99.6 39.7
17 OTHER-SER 74.3 30.4
18 LOC-GOVT 75.1 30.1
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APPENDICES

Appendix:

A Detailed Sector Identification, Rawlins Region, Wyoming, 1980

B Interindustry Tables for the Rawlins Region, Wyoming, 1980

Rawlins Region, Wyoming, Transactions Among Sectors, 1980
Rawlins Region, Wyoming, Direct Requirements Per Dollar of

Output
Rawlins Region, Wyoming, Direct and Indirect Requirements

Per Dollar of Output Delivered to Final Demand, 1980
(Households in Processing Sector)

Rawlins Region, Wyoming, Direct and Indirect Requirements
Per Dollar of Output Delivered to Final Demand, 1980
(Households in Final Demand)

Rawlins Region, Wyoming, Sales Distribution Coefficients, 1980

C Survey Form Used for the Rawlins Region Interindustry Study

D Data Sources by Sector
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APPENDIX A

DETAILED SECTOR IDENTIFICATION, RAWLINS REGION,
- WYOMING, 1980

Sector Number

1 CROP-LVSTK

2 COAL-MIN

3 OTHER-MIN

4 O/G-PROD

5 CONSTRUCT

6 MFG

Sector Description

. Cash Grains, Field Crops. Horticultural
Specialities, General Crop Farms, Livestock,
Dairy, Poultry and Eggs, Animal Specialities,
General Livestock Farms. Soil Preparation Ser
vices, Crop Services, Veterinary Services,
Other Animal Services, Farm Labor and Manage
ment Services, Landscape and Horticultural
Services, Timber Tracts, Forest Nurseries and
Seed Gathering, Forestry Services, Fishing,
Hunting, and Trapping.

Underground and Surface Coal Mining and Mining
Services.

Metal Mining, Nonmetallic Minerals except Fuels
and except Sand and Gravel.

Oil and Gas Exploration Services, Drilling Oil
and Gas Wells, Oil and Gas Field Services,
Crude Petroleum and Natural Gas, Natural Gas
Liquids.

General Building Contractors, Heavy Construction
Contractors, Special Trade Contractors. (To the
extent possible the heavy construction which is
not repair and replacement is shown as a final
demand column.)

Food and Kindred Products, Textile and Apparel
Products, Furniture and Fixtures, Paper or Paper
Products, Printing and Publishing, Chemicals and
Allied Products, Rubber and Plastic Products,
Leather and Leather Products, Stone, Clay and
Glass Products, Primary and Fabricated Metal
Products, Machinery, Electric and Electronic
Equipment, Transportation Equipment, Instruments
and Miscellaneous Manufacturing Industries.



Sector Number

7 TRANS/COMt1

8 UTILITIES

9 WAT/SEW/TR

10 WHOLESALE

11 EAT-DRINK

12 OTHER-RET

13 F/I/R/E

14 LODGING

15 HEALTH-SER

16 EDUCAT-SER
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APPENDIX A
(continued)

Sector Description

Railroads, Local Transport, Trucking and Ware
housing, Pipelines, Air Transportation, Trans
portation services, Communication and
Communication Services.

Electric Services, Natural Gas Distribution.

Water Supply, Sanitary Services, Irrigation Systems.

Wholesale Trade, Durable Goods and Nondurable Goods.

Eating and Drinking Places.

Building Supplies and Garden Supplies, General
Merchandise, Food Stores, Automotive Dealers and
Service Stations, Apparel and Accessory Stores,
Furniture and Home Furnishing Stores, Miscellaneous
Retail Stores.

Banking, Credit Agencies NEC, Security and
Commodity Brokers, Insurance Carriers, Insurance
Agents and Brokers, Real Estate, Holding and
Other Investment Offices.

Hotels, Motels, Tourist Courts, Rooming and
Boarding Houses, Camps and Trailering Parks,
Membership Basis Organization Hotels.

Physicians, Dentists, Osteopaths, Nursing,
Hospitals, Medical and Dental Laboratories,
Outpatient Care Facilities, Other Health
Practitioners.

Elementary and Secondary Schools, Universities,
Libraries and Information Centers, Correspondence
and Vocational School~, Other Schools and Edu
cational Services.



Sector Number

17 OTHER-SER

18 LOC-GOVT

19 HOUSEHOLDS

20 STATE-GOVT

21 FED-GOVT
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APPENDIX A
(continued)

Sector Description

Personal Services, Business Services, Auto Repair,
Miscellaneous Repair, Motion Pictures, Amusement
and Recreation, Legal Services, Social Services,
Museums, etc., Membership Organizations,
Miscellaneous Services.

Executive, Legislative and General Government,
Justice, Public Order and Safety, Finance,
Taxation and Monetary, Administration of Human
Resources, Environmental Quality and Housing,
Administration of Economic Programs.

Personal Income or Spending.



B-1 

B-2 -

B-3 -

B-4 -

B-5 -
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APPENDIX B

INTERINDUSTRY TABLES FOR THE RAWLINS REGION,
WYOMING, 1980

Rawlins Region, Wyoming, Transactions Among Sectors, 1980

Rawlins Region, Wyoming, Direct Requirements Per Dollar
of Output

Rawlins Region, Wyoming, Direct and Indirect Requirements
Per Dollar Delivered to Final Demand, 1980 (Households
in Processing Sector)

Rawlins Region, Wyoming, Direct and Indirect Requirements
Per Dollar Delivered to Final Demand, 1980 (Households
in Final Demand)

Rawlins Region, Wyoming, Sales Distribution Coefficients,
1980
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