
THE ECONOMY OF EASTER WYOMING 
CASPER BlM OISTRI T 

by 

John R. McKean 
Joseph C. Weber 

May 1983 

Technical Report No. 43 



Additional copies of this report may be purchased from the Bulletin 
Room, 171 Aylesworth Hall, S.W., Colorado State University, Fort Collins, 
Colorado, 80523. Price: $4.00 per copy. 

Colorado State University does not discriminate on the basis of race, 
color, religion, national origin, sex, veteran status or disability~ or 
handicap. The University complies with the Civil Rights Act of 1964, 
related Executive Orders 11246 and 11375, Title IX of the Education 
Amendments Act of 1972, Sections 503 and 504 of the Rehabilitation Act 
of 1973, Section 402 of the Vietnam Era Veteran's Readjustment Act of 
1974, the Age Discrimination in Employment Act of 1967, as amended, and 
all civil rights laws of the State of Colorado. Accordingly, equal 
opportunity for employment and admission shall be extended to all persons 
and the University shall promote equal opportun"ity and treatment through 
a positive and continuing affirmative action program. The Office of 
Equal Opportunity is located in Room 314, Student Services Building. In 
order to assist Colorado State University in meeting its affirmative 
action responsibilities, ethnic minorities, women, and other protected 
class members are encouraged to apply and to so identify themselves. 



THE ECONOMY OF EASTERN WYOMING 

CASPER BLM DISTRICT 

By 

John R. McKean and Joseph C. Weber 

Department of Economics 
Colorado State University 

Fort Collins, Colorado 80523 

and 

Department of Mineral Economics 
Colorado School of Mines 
Golden, Colorado 80401 

Submitted to 

U. S. Department of Interior 
Bureau of Land Management 

Colorado State Office 
Denver, Colorado 80202 

The work upon which this report is based was supported by funds provided 
by the U. S. Department of Interior, Bureau of Land Management, under 
Contract No. YA-553-CTO-I077. 

Contents of this publication do not necessarily reflect the views and 
policies of the Bureau of Land Management, U. S. Department of Interior, 
nor does mention of trade names or commercial products constitute their 
endorsement or recommendation for use by the U. S. Government. 

May 1983 

COLORADO WATER RESOURCES RESEARCH INSTITUTE 
Colorado State University 
Fort Collins, Colorado 

Norman A. Evans, Director 

'N . U18400 1008239 ~ 



I ; 

f- I (," ,i ~ .," 

r: :' 
( ~': , " c.( 

( ~,) 

'\ \~ .. I "r .) 

TABLE OF CONTENTS 

Chapter 

1. INTRODUCTION..... 

Page 

1 

1 
1 
2 
3 
3 

Introduction . . . • . . . . . . . . . . . . The Region Under Study •.. 
Statement of the Problem. 
The Model Used . . . . . . . 
Outline of the Report .. 

. . . . . . . . . . . 
2. THE METHODOLOGY OF THE STUDY .•. 

Introduction . • • • . • 
Procedures Followed ••••.•.• 
Definition of the Region •. 
Sector Delineations ..••• 
Questionnaire Design and Use ...••. 
Selection of the Base Year •. 
Conduct of the Survey . . . 
Processing The Data ..... 

3. ANALYSIS OF THE CASPER REGION OF EASTERN 
WYOMING . . . . • • • . . . • • . • . 

4 

4 
7 
8 
8 

12 
12 
12 
14 

16 

Introduction . . • • . • • • • · • • . 16 
The Transact; ons Among Sectors Table . . • • • 16 
Direct Production Requirements • .....•• 20 
Direct Plus Indirect Impacts . • . . 21 
Bus; ness Mul ti pl i ers . • 23 
Income Multipliers. . . . . • • . 26 
Employment Analysis •. , .. · . 28 

4. EXTENSIONS OF THE BASIC ANALYSIS: REGIONAL 
WATER REQUIREMENTS . • . . 34 

Introduction .••.••.. 
Water Use Analysis . . .•..•.•. 

t_, ~] ,"-\ p~ f· \! t~ 
COLO~AUO s ;J\ 1 E UNiVEkSl1.J.i 

W'RT COLLINS. C.OLOR~Qa 

34 
34 



Table 

2-1 

LIST OF TABLES 

Sector Identification, Casper Region of Eastern 
Wyomi ng, 1980 . . . . • . . . . . . . . . . . . 

3-1 Business Activity Multipliers, Casper Region of 

11 

Eastern Wyomi ng by Sector, 1980 . . . . . . . . . • . . . .. 25 

3-2 

3-3 

3-4 

4-1 

Income Multipliers, Casper Region of Eastern 
Wyoming by Sector, 1980 ..... ~ ..... 

Total Employment and Employment Coefficients, Casper 
Region of Eastern Wyoming by Sector, 1980 ..... . 

Direct Plus Indirect Labor Requirements Per Thousand 
Dollars Delivered to Final Demand and Per Added Worker 
Hired, Casper Region of Eastern Wyoming by Sector, 
1980 . . . . . . . . . . . . . . . . . . . . . . . . 

Estimated Withdrawal and Consumptive Use Requirements 
by Sector, Casper Region of Eastern Wyoming ..... 

4-2 Total Water Use by Processing Sectors, Casper Region 

27 

30 

32 

39 

of Eastern Wyoming, 1980 . . . . . . . • . . . . . . . 40 

4-3 Direct Plus Indirect Water Requirements, Casper Region 
of Eastern Wyoming by Sector, 1980 . . . . . . . . . . 41 

A-1 Detailed Sector Identification, Casper Region, Wyoming, 
1980 . . . . . . . . . . . . . . . . . . . . . . . 43 

B-1 Casper Region, Wyoming, Transactions Among Sectors, 1980 47 

8-2 Casper Region, Wyoming, Direct Requirements Per Dollar 
of Output . . . . . . . . . . . • . . . . . . . . . . . . 50 

B-3 Casper Region, Wyoming, Direct and Indirect Requirements 
Per Dollar Delivered to Final Demand, 1980 (Households 
in Processing Sector) . . . . . . . . . . . . . . . . . . 53 

8-4 Casper Region, Wyoming, Direct and Indirect Requirements 
Per Dollar Delivered to Final Demand, 1980 (Households 
in Final Demand) . . . . . . . . . . . . . . 54 

8-5 Casper Region, Wyoming, Sales Distribution Coefficients, 
'980 . . . . . . . . . . . . .. . . . . . . . . . . 55 



APPENDICES 

Appendix 

A. Detailed Sector Identification, Casper Region, Wyoming, 1980 

B. Interindustry Tables for the Casper Region of Wyoming, 1980 

Casper Region, Wyoming, Transactions Among Sectors, 1980 

Casper Region, Wyoming, Direct Requirements Per Dollar of 
Output 

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

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

Casper Region, Wyoming, Sales Distribution Coefficients, 1980 

C. Survey Form Used for the Casper Region Interindustry 
Study 

D. Data Sources by Sector 



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 information 

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 ten counties in eastern Wyoming: 

Campbell t Converse, Crook, Goshen, Johnson, Natrona, Niobrara, Platte" 

Sheridan, and Weston. These counties encompass an area of approxi­

mately 33,388 square miles and account for nearly 34.2 percent of the 

total land area of Wyoming. About 20.6 percent of the region's total 

land area is owned by the federal government. 1 The region's 1980 

population is estimated at 181,393 inhabitants with a personal income 

of over 1.813 million. The population of the region makes up about 

38.6 percent of state total while the personal income accounts for 

Iprivate land ownership varies considerably among the ten counties. 
Private land ownership varies from a lowest 45.4 percent in Natrona 
county to a high of 90.6 percent in Goshen county_ The average is 
69.7 percent for the ten counties. 
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about 41.9 percent of the state total. 2 About 43.2 percent of Wyoming IS 

mining employment occurs in the study area. Well over 50 percent of 

the region's exports are in the sectors: COAL-MIN, OIL/GAS and MIN-NEC. 

The regional economy is also characterized by a small base in light 

manufacturing which makes up about 33 percent of exports. However, 

the region imports most finished consumer products, and heavy industry 

products. 

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'bythe public and private sectors of the economy_ 

2Wyoming Department of Administration and Fiscal Control, Wyoming Data 
Handbook, 5th Edition, 1981. 
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This description and analysis constitutes the major thrust of the 

research reported here. 

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. 



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 Casper region of 

eastern Wyoming. The exploration, development, and extraction activi­

ties associated with these natural resources have generally been 

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

economic environment. While it is 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 asses­

sing 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.1 This model's strength is its capability to 

empirically illustrate the interdependence existing among sectors of 

an economy and to demonstrate, sector by sector, the total conse­

quences 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 economYt 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 t 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 
2 and final production. 

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 tools: multipliers 

and development scenarios. A multiplier 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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~ctler~ etc., is gene.J:ated by __ a-Q.iyerLjJ!.4.l).sttY wi~thjn the .regi on 

for.each ~91Jar of sales to.fin~ldem_and. A multiplier 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 

multipliers. 

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 IIbasi c l! 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 



7 

resu 1 ted from the ; ncreased exports by the "bas i e"; ndus try. The 

total effect is reflected in the multiplier. 3 

The second forecasting tool provides a projection of future business 

activity by sector (development scenario). 

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 "; nduced" household spendi ng effect can be removed, if des ired, 
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 Casper region, for purposes of this study, was defined as 

Campbell, Converse, Crook, Goshen, Johnson, Natrona, Platte, Sheridan, 

and Weston counties. This regional definition allows for an analysis 

of an area containing public lands under the jurisdiction of the 

Casper 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, suppliers 

(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 suppliers 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 form and for final use. 
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This latter category includes purchases by non-local users (or sales to 

exports). The level of demand by final purchasers, and its composition, 

are determined outside the processing sector. Production to meet the 

exoqenously determined final demands generates intermediate ourchases and 

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

the same. However, in the interindustry 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 must be accomplished. 

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 royalties. 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, 

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 ;s in the Wyoming and federal government sectors; 
see the explanation of the transfer section. 



Sector Number 

1 CROP-LVSTK 

2 COAL-MIN 
3 OIL/GAS 
4 MIN-NEC 

5 CONSTRUCT 
6 MANUFACT 
7 TRANS/COMM 
8 ELE/GS-UT 
9 WHOLESALE 

10 RETAIL 
11 F /1 /R/E 
12 OTHER-SERV 
13 EDUCATION 
14 HEALTH-SER 
15 WAT/SEW/TR 
16 LOC-GOVT 
17 HOUSEHOL OS 
18 STATE-GOVT 
19 FED-GOVT 

11 

TABLE 2-1 

SECTOR IDENTIFICATION, CASPER REGION 
OF EASTERN WYOMING, 1980 

Sector Description 

Crops, Livestock, Reclamation and 
Seeding Services 
Coal Mining and Services 
Oil and Gas Production and Services 
Other Mining, Milling and Related 
Services 
Construction (Repair and Maintenance) 
Manufacturing 
Transportation and Communication 
Electric and Gas Utilities 
Wholesale 
Retai 1 
Finance, Insurance and Real Estate 
Other Servi ces 
Educational Services 
Health Services 
Water, Sewer, and Trash Removal 
local Government 
Households 
State Government 
Federal Government 

1972 SIC Codes 

01,02,07,08 

12 
13 
10, 14 (less 144) 

144, 15-17 
20-39 
40-48 
491-493 
50, 51 
52-59 
60-67 
70-79,81,83-89 
80 
82 
494, 495 
91-96 

91-96 
91-97 
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relatively speaking, insignificant and are placed with depreciation 

charges. Similarly, the net inventory accumulation values were incor­

porated in the investment sector. 

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. 
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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. 

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. 

Interviewing for the Casper 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 
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firm to firm. Several were conducted in less than an hour; some took 

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

period. 

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 Casper 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. 

8 For 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 Casper region 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. 
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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. A discrepancy 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. 



CHAPTER 3 

ANALYSIS OF THE CASPER REGION OF EASTERN WYOMING 

INTRODUCTION 

The results of the descriptive analysis of the Casper 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 multipliers; and an 

analysis of employment in the region. 

The description and analysis of the economy hinges on three Inajor 

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 simultaneously 

described as a purchase. Thus, the system deliberately double counts. 

The transactions table for the Casper region economy is found in the 

appendix. A description 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 B-1 which are numbered 1-16, iden­

tify the processing, or intermediate demand, sectors. (The household 

sector in row and column 18 is included in the processing sector also 

when the projection scenarios are developed.) Rowand column 17 

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 18-25 and 27. Rows 18-20 

and 22-24 identify the final payments sector. These payments includa. 
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then, federal and state taxes, wages, profits, rents, losses, net 

inventory depletions, and payments for goods and services imported 

from outside the region. The rows and columns numbered 21 and 26 

respectively (the transfer account) ;s an accounting device. The last 

row and column of Table B-1 contain, respectively, total outlay (pur­

chases) 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: $2,711,454 for MIN-NEC, $41,601 to CONSTRUCT, 

$50,633 to MANUFACT and so on across the row. Total sales by coal 

mines to the processing sector of the economY amounted to $82,435,618. 

The remaining sales were to the final demand sectors consisting of 

households, $114,682, and exports $486,651,320. Total sales to final 

demand thus amounted to $486,766,002. The total gross output of the 

coal mines sector is the sum of these individual sales or $569,201,624. 

The distribution of purchases by COAL-MIN, by cost category, ;s 

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

were $14,026,529; from MANUFACT, $2,363,200; from TRANS-COMM, $1,732,074; 

from ELE/GS-UT, $10,596,696; and so on down the column. Coal mining 

paid local property and sales taxes amounting to $24,731,071. The 
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total purchases by coal mines from the processing sector are thus 

estimated at $64,556,053 for 1980. Final payments made by coal mines 

were estimated at $504,645,571. These payments were distributed as 

follows: wages subject to withholding, $78,624,422; taxes and charges 

of the State of Wyoming, $50,019,756; taxes and charges of the Federal 

Government, $71,791,145; profits, depreciation, royalties, and rents, 

$143,690,668; imports from Wyoming, $23,125,309; imports from the rest 

of the world, $137,394,270. Total purchases thus amount to $569,201,624 

and, as required ;by the accounting fonnat, 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, OIL/GAS, CONSTRUCT, RETAIL, 

WHOLESALE and OTHER-SERV. Similarly, sector by sector contributions 

to taxes may be directly obtained from Table 8-1. The processing 

sectors showing the greatest dollar outlay for local and county taxes 

are: OIL/GAS, TRANS/COMM, HOUSEHOLDS, ELB/GS-UT, and CROP-LVSTK. 

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 

in final demand, for to do so would be double counting. Thus the sum 
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of education; water, sewerage, and sanitation; local government; 

households; state government; federal government; investment and_new 

construction; and exports from the Casper 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 is 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 

requirements 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 coefficients, 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 of the direct requirements table). For every dollar's worth 

of output produced by coal mine in the region, $.024642 worth of 

CONSTRUCT is required; $.004152 worth of inputs from MANUFACT; $003043 

from TRANS/COMM; and so on down the column. It is obvious from the 

table that far and away the largest direct purchases made by the coal 

mining sector are those for labor services, with a direct outlay of 

over 13.8 cents per each dollar of output produced, and imports from 

outside the region, with a coefficient of .282 for all imports. This 

says that a dollar's worth of production of coal requires imports 

valued at 28.2 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 quite important. Assessment of all direct 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. 

Coal production will have to increase. In order for coal production 
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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 proceeding to a discussion 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 successive rounds of consumer spending are omitted. 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 dol1ar 1 s worth of output to final 

demand by any single sector. It should be carefully noted that these 
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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 1mpact that this increase will have on the entire 

Casper 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 million in 

the final demand for coal generates a total direct plus indirect 

production valued at $3,400 in CROP-LVSTK, $1,008,800 in COAL-MIN, 

$12,200 in OIL/GAS, $31,900 in CONSTRUCT, and so on down the column. 

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. Thus, the 

total business activity generated per dollar increase in final demand 

for coal is 1.5345 or, in our example assuming a $1 million increase, 

$1,534,500 million worth of business activity results. These column 

sums are one of the various multipliers concepts which are derived 

from input-output analysis. 

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 
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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 

2.71 which indicates that, as the "final demand" for LOC-GOVT increases 

by $1, a total production of $2.71 is generated in the Casper economy. 

Other sectors of the economy which have relatively large business 

multipliers are: RETAIL, ELE/GS-UT, EDUCATION, OTHER-SERV, and TRANS/COMM. 

Although LOC-GOVT has a high multiplier, as does EDUCATION, these are 

primarily local service industries and are unlikely to generate signi­

ficant exports. At the margin, these sectors generate the greatest 

business activity per dollar of output delivered to final demand. The 

phrase, "at the margin,1I is important as a qualification in the use of 

the multipliers. It implies a word of caution concerning the implica­

tions of the multipliers. The electricity and natural gas sector in 

1980 had total final demand deliveries of $90,974,345. Thus a 10 per­

cent increase in final demand, i.e., an increase of 9,097,435, would 

result in a total business activity of $20,130,803 in the regional 

economy. This same 10 percent increase in the final demand for the 

output of HEALTH-SER, an increase of 1,684,620, yields a total business 

activity of $3,239,019 in the regional economy. This is, of course, 

because of the larger absolute magnitude of final demands for the 

ELEjGS-UT 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, RETAIL will generate more business 

activity ;n the local economY than will any other private sector. The 
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TABLE 3-1 

BUSINESS ACTIVITY MULTIPLIERS 
CASPER REGION OF EASTERN WYOMING 

BY SECTOR, 1980 

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

Sector 

CROP-LVSTK 
COAL-MIN 
OIL/GAS 
MIN-NEC 
CONSTRUCT 
MANU FACT 
TRANS/COMM 
ELE/GS-UT 
WHOLESALE 
RETAIL 
F/I/R/E 
OTHER-SERV 
EDUCATION 
HEALTH-SER 
WAT/SEW/TR 
LOC-GOVT 
HOUSEHOLDS 

Business 
Multiplier II 

1.9764 
1.5345 
1 . 7531 
1 .4466 
1.8860 
1 .8469 
2.0420 
2.2128 
1 .8863 
2.5093 
1.5640 
2.1030 
2.1886 
1 .9227 
1.6600 
2.7072 
1.9943 

Business 
Multiplier I 

1.6614 
1 . 1804 
1.4090 
1.1593 
1.2670 
1.6120 
1.3247 
1.8049 
1.2759 
1.4097 
1 . 1972 
1.1775 
1.2228 
1 .1085 
1.2885 
1 .8546 
------
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first column of Table 3-1 shows the business multipliers with house­

holds endogenous; the second column shows the business multipliers 

with households in final demand. 

INCOME MULTIPLIERS 

Other multiplier effects can also 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 

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 



Sector 

1 CROP-LVSTK 
2 COAL-MIN 
3 OIL/GAS 
4 MIN-NEC 
5 CONSTRUCT 
6 MANUFACT 
7 TRANS/COMM 
8 ELE/GS-UT 
9 WHOLESALE 

10 RETAIL 
11 F j I/R/E 
12 OTHER-SERV 
13 EDUCATION 
14 HEALTH-SER 
15 WAT/SEWjTR 
16 LOC-GOVT 
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TABLE 3-2 

INCOME MULTIPLIERS 
CASPER REGION OF EASTERN WYOMING 

BY SECTOR, 1980 

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

Type II 
Income Multipliers 

3.8561 
1.5538 
1 .8778 
1 .5671 
1 .5040 
3.4802 
, .5115 
2.8588 
1.4745 
1 .4303 
1 .7162 
1 .3207 
, .3085 
1.2947 
2.0025 
5.0659 

Type I 

3.1898 
1.2853 
1.5534 
1.2964 
1 .2441 
2.8789 
1.2504 
2.3649 
1.2197 
1 . 1832 
1.4196 
1 .0925 
, .0824 
1.0710 
1 .6565 
4.1906 
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reason for this relatively high value is straightforward. The Casper 

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 LOC-GOVT and 

MANUFACT exist because these sectors exhibit greater interdependence 

in the Casper region economy. 

EMPLOYMENT ANALYSIS 

Direct employment requirements, as is the case with direct busi­

ness activity and direct income payments, are, by themselves, of 

limited use for assessing the impacts of various changes in economic 

activity in the Casper 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. 
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Before proceeding with the analysis 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 assumption 

that household purchases are a linear function of income. Specifically, 

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, inventory accumulation, and ex­

ports. By treating households exogenously 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 Casper region of 

eastern Wyoming 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. 
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TABLE 3-3 

TOTAL EMPLOYMENT AND EMPLOYMENT COEFFICIENTS 
CASPER REGION OF EASTERN WYOMING 

BY SECTOR, 1980 

(In number of workers in the Casper region of eastern 
Wyoming and workers per thousand dollars of output) 

Total Workers Per Thousand 
Sector Employment $ Total Output 

CROP-LVSTK 2,966 .0094873 
COAL-MIN 2,684 .0047154 
OIL/GAS 10, 166 .0045605 
MIN-NEC 2,966 .0046501 
CONSTRUCT 9,845 .0127544 
MANUFACT 3,480 .0022425 
TRANs/cm·1M 5,503 .0147384 
ELE/GS-UT 1,025 .0037921 
WHOLESALE 5,716 .0128776 
RETAIL 13,998 .0512984 
F /I/R/E 3,073 .0088661 
OTHER-SERV 8,856 .0361002 
EDUCATION 5,643 .0276126 
HEALTH-SER 3,475 .0312891 
WAT/SEW/TR 169 .0056 
LOC-GOVT 1,842 .007882 
HOUSEHOLDS 1,246 .00054 
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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 ELE/GS-UT sector. As the final demand for the 

output of utilities 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 coal mining sector. The 

sectors supplying ingredients to the utilities sector will in turn 

require production ingredients from others and this will further 

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

the direct and indirect employment impacts, .01271, shows the total 

employment generated in the entire Casper region Wyoming economy as 

this sector, ELE/GS-UT, 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 

ELE/GS-UT would result in an estimated additional employment of 12.7 

persons in the Casper region. All remaining entries in Table 3-4 have 

analogous interpretations for their respective sectors. Thus, the 
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TABLE 3-4 

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

CASPER REGION OF EASTERN 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 II Type I 

CROP-LVSTK .02039 .01785 2.15 1.88 
COAL-MIN .01008 .007226 2.14 1 .53 
OIL/GAS .01082 .008041 2.21 1.76 
MIN-NEe .009139 .006821 1 .97 1 .47 
CONSTRUCT .02148 .01648 1.68 1 .29 
MANUFACT .007840 .005944 3.50 2.65 
TRANS/COMM .02513 .01935 1 . 71 1 .31 
ELE/GS-UT .01271 .009419 3.35 2.48 
WHOLESALE .02219 .01726 1 .72 1.34 
RETAIL .06575 .05688 1 .28 1 . 11 
F / I/R/E .01585 .01289 1.79 1 .45 
OTHER-SERV .04625 .03878 1 .28 1 .07 
EDUCATION .03752 .02972 1.36 1.08 
HEALTH-SER .03971 .03314 1.25 1 .06 
WAT/SEW/TR .01423 .01123 2.54 2.01 
LOC-GOVT .03495 .02807 4.43 3.56 
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leading sectors in terms of direct and indirect employment generation 

in the Casper region economy are RETAIL, OTHER-SERV, HEALTH-SER, and 

EDUCATION. Table 3-4 also shows the total employment impact of exo-

. genous 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 ELE/GS-UT, 

3.35 workers are hired throughout the region's economy. Thus the 

multiplier for exogenous changes in utilities employment ;s 3.35. 



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 de-

tailed analysis of interdependence among economic sectors, is readily 

adaptable to an examination of resource use associated with economic 

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

water withdrawal and consumptive use in the Casper regional 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 fur-

ther 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. 
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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 Ind~stries, Subject Series, Water Use in 
Mineral Industries, MIC72(1)-2, Sept. 1975, Table 28, 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 is 

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

Manufacturers. 4 In a few cases, disclosure prevents 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 and OIL/GAS account for over 91 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 Water 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. 
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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 

consisting of municipal and industrial and domestic water use. Since 

industrial, commercial, mining, and agricultural water use has been esti­

mated 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 

model allows also the analysis of direct and indirect water use which 

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 Casper 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 MANUFACT in Table 4-1. The 

direct requirements are 27.6 and 8.9 gallons for each dollar of out­

put. However, as the final demand for the output of the MANUFACT 

sector expands by one dollar, there is a total direct plus indirect 

water requirement of 560.1 gallons (withdrawal) and 279.6 gallons 

(consumptive) generated throughout the economy. The indirect impacts, 

because of the significant interdependencies within and between coal 

and other sectors, are far more important than the direct require­

ments. Applying only the direct water requirements to assumed in­

creases in deliveries to final demand can obviously result in an 

understatement of water use. 



Sector 

1 CROP-LVSTK 
2 COAL-MIN 
3 OIL/GAS 
4 MIN-NEC 
5 CONSTRUCT 
6 MANUFACT 
7 TRANS/COMM 
8 ELE/GS-UT 
9 WHOLESALE 

10 RETAIL 
11 F /I/R/E 
12 OTHER-SERV 
13 EDUCATION 
14 HEALTH-SER 
15 WAT/SEW/TR 
16 LOC-GOVT 
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TABLE 4-1 

ESTIMATED WITHDRAWAL AND CONSUMPTIVE USE 
REQUIREMENTS BY SECTOR, CASPER REGION 

OF EASTERN WYOMING 

(In gallons per dollar of output) 

Withdrawal 

1,550.05 

15.5 3 

1,031.03 

306.13 
4.06 

27.62 

2.16 
26.76 
2.36 

3.96 

4.9 6 

3.56 

1 .56 

5. 16 

0 
1 . 06 

Consumptive Use 

609.06 

1 .024 
529.24 
30.64 
0.46 

8.92 

0.16 
13.64 
0.66 

1 .04 
1 .24 
0.94 
0.44 
1.34 

0 
O. 16 

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, ~~tio 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 ay PROCESSING SECTORS, 
CASPER REGION OF EASTERN WYOMING 

(In millions of gallons) 

Withdrawal 

484,600.0 
8,823.0 

2,298,000.0 
195,200.0 

3,088.0 
42,830.0 

784. 1 
7,217.0 
1,021.0 
1,064.0 
1 ,698.0 

858.6 
306.5 
566.4 

0 
233.7 

Consumptive Use 

190,400.0 
580.6 

1,180,000.0 
19,520.0 

308.8 
13,810.0 

37.3 
3,687.0 

266.3 
272.9 
415.9 
220.8 
81.8 

144.4 
0 

23.4 
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TABLE 4-3 

DIRECT PLUS INDIRECT WATER REQUIREMENTS, 
CASPER REGION OF EASTERN WYOMING, 1980 

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

Withdrawal 

1,820.0 
35.4 

1,340.0 
362.9 
42.6 

560. 1 
38.6 

261.0 
130.4 
83.6 
24.9 
48.2 
45.8 
33.8 
18.3 
41.2 

Consumptive Use 

716.7 
10.2 

683.6 
56.9 
18.1 

279.6 
16.9 

130. 1 
52.3 
38.4 
10.5 
21.7 
20.8 
14.3 
8.4 

18.3 
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APPENDICES 

Appendix: 

A Detailed Sector Identification, Casper Region, Wyoming, 1980 

B Interindustry Tables for the Casper Region of Wyoming, 1980 

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

Output 
Casper Region, Wyoming, Direct and Indirect Requirements 

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

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

Casper Region, Wyoming, Sales Distribution Coefficients, 1980 

C Survey Form Used for the Casper Region Interindustry Study 

D Data Sources by Sector 

, 
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APPENDIX A 

DETAILED SECTOR IDENTIFICATION, CASPER REGION, 
WYOMING, 1980 

Sector Number 

1 CROP-LVSTK 

2 COAL-MIN 

3 OIL/GAS 

4 MIN-NEC 

5 CONSTRUCT 

6 MANUFACT 

Sector Description 

Cash Grains, Field Crops, Horticultural Specialties, 
General Crop Farms, Livestock, Dairy, Poultry and 
Eggs, Animal Specialties, General Livestock Farms, 
Soil Preparation Services, Crop Services, Veterin­
ary Services, Other Animal Services, Farm Labor 
and Management Services, Landscape and Horti­
cultural Services, Timber Tracts, Forest Nurseries 
and Seed Gathering, Forestry Services, Fishing, 
Hunting and Trapping. 

Underground and Surface Coal Mining and Mining 
Services. 

Oil and Gas Exploration Services, Drilling Oil and 
Gas Wells, Oil and Gas Field Services, Crude 
Petroleum and Natural Gas, Natural Gas Liquids, 
Petroleum Refining, Paving and Roofing Materials, 
Miscellaneous Petroleum and Coal Products. 

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

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. 
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APPENDIX A 

DETAILED SECTOR IDENTIFICATION, CASPER REGION, 
WYOMING, 1980 

Sector Number 

7 TRANS/COMM 

8 ELE/GS-UT 

9 WHOLESALE 

10 RETAIL 

11 F/I/R/E 

12 OTHER-SERV 

13 EDUCATION 

14 HEALTH-SER 

15 WAT/SEW/TR 

(continued) 

Sector Description 

Railroads, Local Transport, Trucking and Ware­
housing, Pipelines, U.S. Postal Services, Air 
Transportation, Transportation Services, 
Communication and Communication Services. 

Electric Services, Natural Gas Distribution. 

Wholesale Trade, Durable Goods and Nondurable 
Goods. 

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, Eating and Drinking Establishments. 

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

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

Elementary and Secondary Schools, Universities, 
Libraries and Information Centers, Correspondence 
and Vocational Schools, Other Schools and Educational 
Services. 

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

Water Supply, Sanitary Services, Irrigation Systems. 
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APPENDIX A 

DETAILED SECTOR IDENTIFICATION, CASPER REGION, 
WYOMING~ 1980 

Sector Number 

16 LOC-GOVT 

17 HOUSEHOLDS 

18 STATE-GOVT 

19 FEO-GOVT 

(continued) 

Sector Description 

Executive, Legislative and Gen~ral 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. 
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APPENDIX B 

INTERINDUSTRY TABLES FOR THE CASPER REGION, 
WYOMING, 1980 

8-1 Casper Region, Wyoming, Transactions Among Sectors, 1980 

8-2 Casper Region, Wyoming, Direct Requirements Per Dollar 
of Output 

B-3 Casper Region, Wyoming, Direct and Indirect Requirements 
Per Dollar of Output Delivered to Final Demand, 1980 
(Households in Processing Sector) 

B-4 Casper Region, Wyoming, Direct and Indirect Requirements 
Per Dollar of Output Delivered to Final Demand, 1980 
(Households in Final Demand) 

B-5 Casper Region, Wyoming, Sales Distribution Coefficients, 1980 
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