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CHAPTER 1 

INTRODUCTION 

The purpose of this report is to provide a description and 
analysis of the economies of the counties within the State of 
Wyoming. The intent of the research is to provide administrators 
and 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 each of the counties in the state 

of Wyoming (excluding Teton county) and the state in its 
entirety.l In addition to the twenty three separate input-output 
models presented, the IMS microcomputer program, designed for 
this study, has the capability to combine any subset of Wyoming 
counties to form regional models for Wyoming. 

Major exports from the state include: oil and gas products, 
wholesale, households (interest and transfer income), coal mines, 
other mining, manufacturing, retail, cattle production, other 
services, and agricultural production. The region imports most 
finished consumer products, heavy industry products, and non­
agricultural ingredient materials. The manufacturing sector is 
dominated by energy and agricultural processing and other 
sectors, such as wholesale, include extractive products. Thus, 
extraction and agribusiness are primary economic sectors of the 
region. 

STATEMENT OF THE PROBLEM 
The natural resource base in the region, while relatively 

abundant in terms of the capability to satisfy local demands, is 
nonetheless the focal point for regional and extra-regional 
economic conflict. Ownership of large deposits of exploitable 
resources, is vested mainly with federal government, or large 
corporations headquartered out of state. Policies affecting the 
development of these resources, are the responsibility of these 
agencies and firms and the State of Wyoming. From this 
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 exploitation 
proposed by public and private sectors of the economy. This 
description and analysis constitutes the major thrust of the 

1 The counties are: Albany, Big Horn, Campbell, Carbon, 
Converse, Crook, Fremont, Goshen, Hot Springs, Johnson, Laramie, 
Lincoln, Natrona, Niobrara, Park, Platte, Sheridan, Sublette, 
Sweetwater, Uinta, Washakie, and Weston. 
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research reported here. 

THE MODEL USED 
A tool particularly adapted to these questions is the 

comprehensive interindustry production model, commonly known as 
an input-output (1/0) model, developed by W. W. Leontief. The 
strength of this technique lies in its capability not only to 
describe the economic interdependence existing among sectors of 
an economy but also the capacity to measure, sector by sector, 
the direct and indirect economic consequences of alternative 
development scenarios. The method is thus both descriptive and 
analytical. The descriptive phase is accomplished through the 
collection of extensive primary and secondary data, from firms 
and agencies in Wyoming, and subsequent tabulation of the data in 
the form required by the 1/0 framework. The analytical phase 
consists of impact analysis, the development of various 
multipliers, and consistent forecasting under alternative 
development scenarios. 

REVIEW OF 1/0 APPLICATIONS 
Input-Output comprises both a well defined system of 

economic accounts and a tool for economic analysis and 
forecasting. 1/0 data are useful both as a consistent descriptor 
of an economy and all its component parts, and as a tool of 
economic analysis. The transactions-among-sectors table depicts 
the economic structure and interdependencies among industries and 
agencies of a region. The table shows who the major customers are 
for each industry and what the major input needs are for each 
industry. Two other tables are simple distributions derived from 
the transactions-among-sectors table. The direct input 
requirements table shows purchases distributions representing 
the technology and trade patterns for each industry. These are 
the direct or initial input requirements for an industry to 
expand production. The sales distribution coefficients show the 
same transactions data in terms of percentages of total output 
sold to the industries in the economy. Thus the major sources of 
demand to each industry can be discerned. 

The focus of 1/0 analysis is the cumulative interdependent 
nature of expansion or contraction of an economy. The Leontief 
inverse matrix shows the direct plus indirect, i.e. total, input 
requirements from each industry when a given industry expands. 
The inverse or total requirements coefficients table also implies 
that without positive gross sales to final demand, i.e. positive 
industry exports, investment or government spending, the exchange 
economy will not exist. This component of 1/0 analysis examines 
the backward linkages among sectors, i.e. the increased input 
requirements when exogenous final demand increases. Forward 
linked effects may also be studied, where creation of a new 
supply of inputs allows dependent industries to be created or to 
expand. Supply driven analysis with the 1/0 framework depends 
critically on the assumptions made concerning the strength of the 
forward links. The model data do not provide this information and 
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such applications are relatively rare. 
Business multipliers are calculated by adding column 

elements of the total requirements table to show the total 
spending created in the region when a given industry expands 
sales to final demand. In a similar fashion, summing the column 
elements of resource requirements multiplier matrices shows the 
total resource demands that are created when any given industry 
expands. Resources analyzed in this fashion may include both 
physical and monetary variables workers, energy, water, 
imports, savings, or any input which rises proportionately with 
industry production. For example, an imports requirements 
multiplier may show that when a particular industry expands sales 
to exports, the stimulus to the economy may result in total 
imports rising almost as much as the initial increase of exports. 
Expanding this industry would not improve the balance of trade . 
Bottlenecks to expansion for any industry also can be identified 
from the total requirements table by checking across the rows for 
each industry to see if large direct, indirect, and induced 
requirements exist for critical industry inputs, such as energy, 
skilled labor, or other scarce resources. Constrained 
optimization of a particular regional economic goal, such as 
maximum trade surplus to create growth of regional wealth, 
maximum growth of regional product, payroll, or employment, is 
possible by combining I/O models and linear programming. The 
linear program can include both physical resource and monetary 
technical constraints (shown by the direct input requirements 
table) which affect the optimal mix of high growth industries . 

I/O is most often used to create economic forecasts and 
impact analyses when growth is caused by changes of industry 
exports and/or investment and government spending. The I/O 
forecast generates a new transactions table for the economy 
showing the interindustry spending that is required to support 
the new sales to final demand. 

A different formulation of the same I/O data can also be 
used to calculate the inflationary impacts on each intermediate 
processing sector due to changes in prices on primary inputs. For 
example, changes in import prices such as are caused by changes 
in prices on imported goods, falling exchange rates, or the 
imposition of tariffs, create direct and indirect cost effects 
throughout the economy. 

New technology or entire new industries can be simulated 
with the I/O model through the use of "phantom sectors." If the 
new sector sells its output entirely to final demand one can 
build in a new column showing the purchases distribution with 
total purchases set to a nominal amount (say $10,000) with 
matching sales to final demand. To see the effect of the new 
industry on other sectors and on the total economy, simply expand 
the exogenous final demand sales for the phantom sector . 

The emergency preparedness planning for a region or nation 
is facilitated though the use of I/O tables which show the 
critical inputs directly and indirectly needed to maintain 
essential services for a society and for an economy . The effects 
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of a catastrophe can be mitigated if plans based partly on I/O 
total requirements coefficients are in place. These examples of 
I/O applications show that the I/O technique is adaptable to a 
very wide range of economic issues and questions. 

OUTLINE OF THE REPORT 
The remainder of the report consists of a description of the 

method of study which is presented in Chapter 2; new induced 
construction sectors described in Chapter 3; the analysis of the 
state and county regional economies, including sales revenues, 
payroll, employment, profit, rents and savings, and balance of 
trade or wealth impacts, which is the concern of Chapter 4; a 
phantom sector analysis to study the potential impacts of new 
industries in chapter 5; and an example coal mine construction 
impact forecast including a two step process to include induced 
infrastructure construction investment spending in Chapter 6. 

In addition to the main text of the report, there are 
several appendices. These contain detailed sector descriptions, 
the I/O tables, and the survey form. 
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CHAPTER 2 

THE METHODOLOGY OF THE STUDY 

INTRODUCTION 
The national energy situation has focused increasing 

attention on the energy resources of Wyoming. Agricultural 
production and processing also constitute an important type of 
resource development for the region. The economic consequences of 
exploration, development, and extraction activities associated 
with petroleum, coal and minerals and the development of the 
renewable resources of agriculture cannot be understood in 
isolation from the remainder of the economic environment. A major 
product of the 1/0 research is the provision of the analytical 
capability for assessing the regional impacts of continued 
resource development. 

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. This model's strength is its 
capability to empirically illustrate the interdependent input 
requirements existing among sectors of an economy. 1/0 models 
measure both the direct and indirect requirements created by a 
change in sales to final demand on a sector-by-sector basis, thus 
showing the total consequences of any number of development 
scenarios. 

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 processing transactions are the purchase 
and sale of intermediate goods, which are subject to further 
local processing. Final transactions include all sales and 
purchases from or to sectors that are external to the model and 
not identified as intermediate processing sectors. The sectors 
which are usually included in final transactions include exports, 
new investment, federal and state government, and under certain 
circumstances, households. 

The 1/0 model is driven by changes in the sales made to 
final demand sectors. Any particular sector's sales to exports, 
state or federal government, or investment creates input 
requirements from local industry to allow expansion of the 
sector's output. The 1/0 model estimates the effects of these 
changes throughout the entire economy. The impacts, whether 
measured in terms of income, employment, or value of production, 
are consistent estimates that mutually and simultaneously satisfy 
all requirements for intermediate and final production. Once the 
model's essentials have been identified and the basic empirical 
description of economic transactions developed, forecasting with 
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the I/O technique requires only the specification of expected 
changes in sales to final demand. 

The I/O model provides two forecasting tools: multipliers 
and development scenarios. A multiplier is an aggregate concept 
which shows how much total business activity in sales dollars, 
employment, water requirements, etc. is generated by a given 
industry within the region for each dollar of its sales to final 
demand. A multiplier will be large for an industry that 
purchases, directly or indirectly, a large amount 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 most 
important "basic" or driving export industries will usually be 
characterized by large multipliers as local supply sectors 
develop to serve the exporting industry. 

Several types of multipliers may be calculated. The business 
multiplier shows the total business spending (income) within the 
region per dollar of additional sales to final demand by a given 
industry. An employment multiplier shows the total added full 
time equivalent person years of labor required in the region per 
dollar of additional sales to final demand by a given industry. 
Some other variables which may be incorporated into multipliers 
include; payroll, water withdrawal and consumptive use 
requirements, energy requirements, taxes, rent and profit or 
imports. 

The multipliers all include direct, and indirect effects. If 
households are incorporated into the intermediate processing 
part of the model (as apposed to being included as a final demand 
sector), then the multipliers will also include an "induced" 
effect. The induced effects represent the respending of income in 
the region by households (workers) just as the other intermediate 
processing sectors respend their earnings partly in the region to 
buy needed inputs. For example, if a "basic" industry expands its 
sales to exports by $1 million, it may spend $600,000 directly on 
locally produced goods and local labor. The producers of these 
goods, and new local hired labor inputs, then are indirectly 
required to purchase more local goods and services to allow them 
to expand output to meet this new demand. Thus, the initial 
expansion of sales to exports by the basic industry results in a 
cumulative expansion of the local economy as added sales 
reciprocate throughout the region's economy. The total aggregate 
effect on spending, employment, or other requirements is 
reflected by the appropriate I/O multiplier. 

The second forecasting tool provides a projection of future 
business activity by sector. Once again, estimates of expected 
changes in sales to final demand by each industry are required. 
The I/O model then projects an entire new transactions table 
which reflects the new final demand sales and also incorporates 
the new sales among the intermediate processors in response to 
the changed input requirements as industries adjust to the new 
final demands. In addition to the industry transactions table, 
variables, such as employment or water requirements, which vary 
with total sales by sector may also be projected. 
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I/O forecasts of regional economic activity are derived by 
focusing on the "basic" or driving industries. Examination of the 
size and expected growth of local exporters along with the size 
of their multipliers reveals the key sectors. Growth of 
government sectors such as schools, state or federal offices, 
military bases and the like may also provide stimulus to a 
regional economy. Estimates of expected export growth and related 
new investment spending must be obtained independently to drive 
the I/O model. Scenarios for growth of these sectors might be 
obtained from personal interviews with representatives of major 
firms in each sector. Government growth estimates are often 
available directly from the appropriate government agencies. The 
expected export changes for basic industry and government are 
introduced into the I/O model to generate new, consistent 
estimates of the value of sales among all industries in the 
region. 

PROCEDURES FOLLOWED 
The discussion of procedures followed in conducting the 

research may be conveniently condensed into several categories 
including: delineation of economic sectors, questionnaire design 
and use, selection of the base year, the data collection effort, 
and data processing. Each is discussed as briefly as possible in 
the following pages. 

SECTOR DELINEATIONS 
The I/O model requires the separation of the economy into 

various economic entities or "sectors." Total output, by industry 
accounting procedures, is the aggregate value of all sales or 
purchases that take place, typically the total sales or purchases 
made during a year. This total output must be divided up into 
industry sectors in order to assess the interindustry structural 
dependence that prevails in a region. The model structures 
economic activity into major components; suppliers (sellers), and 
purchasers (users). Each of these is further subdivided according 
to the scheme shown in figure 2-1. 

Suppliers include: 1) intermediate processors who are 
producers who must purchase inputs to be processed into output 
which they sell to final users or as inputs to other intermediate 
processors (quadrant 1 of figure 2-1) ; and 2) primary suppliers 
whose output production is not directly dependent upon locally 
produced inputs (quadrant 3 of figure 2-1). This latter category 
includes non-local suppliers, i.e. imports. 

Purchasers include: 1) intermediate processing purchasers 
who buy the outputs of suppliers for use a inputs for further 
processing; and 2) final purchasers who buy the outputs of 
suppliers in their final form and for final use. This latter 
category includes purchases by non-local users(i.e. sales to 
exports) . The level of demand by final purchasers, and its 
composition, are determined outside the local processing sector. 
Local production to meet the exogenously determined changes in 
final demands generates local purchases and sales. 
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Figure 2-1. SCHEMATIC OF AN I/O TRANSACTIONS TABLE 
SHOWING THE FOUR QUADRANTS OF ACCOUNTS 
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In summary, the two major divisions of suppliers are the 
intermediate suppliers, whose transactions are displayed in the 
intermediate processing quadrant, and the primary suppliers whose 
transactions are displayed in the final payments quadrant. (see 
figure 2-1) The suppliers names are conventionally shown along 
the left border of the transactions-among-sectors table while the 
purchasers names are shown at the top of the table. Thus industry 
purchases are shown down columns of the table and sales are shown 
across rows. 

The two major divisions of the purchasers are the 
intermediate purchasers, which are labeled as the intermediate 
processing quadrant, (shown in quadrant 1 of figure 2-1 just as 
with the intermediate suppliers) and the final purchasers which 
are shown in the final demand quadrant (quadrants 2 and 4 of 
figure 2-1). It is within this general framework that a further 
detailed industry and agency disaggregation must be accomplished. 

From the model user standpoint, the ideal industry 
delineation would allow unique recognition of producer groups 
which provide a homogeneous product or service. However, from the 
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Table 2-1. Wyoming Models, Standard 
Industrial Classification Codes by Sector 

1-0 Sector 

7-19 Agric. 

20 Forestry 

21 Coal Mine 

22 Oil/Gas 

23 Other Mine 

24 Const. 

25 Manuf. 

1972 
S. I. C. 
codes 

01 
02 
07 

08 

12 

13 

10 
14 

15 
16 
17 

144 

20 
23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

Definitions 

Agricultural Production - Cropsl 
Agricultural Production - Livestockl 
Agricultural ServicesZ 

Forestry 

Bituminous Coal and Lignite Mining 

Oil and Gas Extraction4 

Metal Mining 
Mining and Quarrying of Nonmetallic 

Minerals, Except Fuels (all of 14 except 
144) 

Building Construction - General Contractors 
Construction Other Than Building5 

Construction - Special Trade Contractors 
Sand and Gravel 

Food and Kindred Products 
Apparel and Other Finished Products made 
from cloth and Similar Materials 
Lumber and Wood Products, Except Furniture 
Furniture and Fixtures 
Paper and Allied Products 
Printing, Publishing and Allied Industries 
Chemicals and Allied Products 
Petroleum Refining and Related Industries 
Rubber and Miscellaneous Plastics Products 
Leather and Leather Products 
Stone, Clay, Glass and Concrete Products 
Primary Metal Industries 



1-0 Sector 

26 Trans/Cornm 

Warehousing 

21 Elec./Gas 

28 Wholesale 

29 Retail 

30 F.I.R.E. 

1972 
S. 1. C. 
Codes 

11 

Definitions 

34 Fabricated Metal Products, Except Mach. and 
Transport. Equipment (includes ordnance)S 

35 Machinery, Except Electrical 
36 Electrical and Electronic Machinery, 

Equipment 
37 Transportation Equipment 
38 Measuring, Analyzing, and Controlling 

39 

41 

42 

43 
44 
45 
46 
47 
48 

491 
492 
493 

50 
51 

52 

53 
54 
55 

56 
51 

58 
59 

60 
61 
62 

63 

Instruments; Photographic, Medical, and 
Optical Goods; Watches and Clocks? 

Miscellaneous Manufacturing Industries 

Local and Suburban Transit and Interurban 
Highway Passenger Transportation 

Motor Freight Transportation and 

U.S. Postal ServiceS 
Water Transportation 
Transportation by Air 
Pipe Lines, Except Natural Gas9 

Transportation Services10 

Communication 

Electric Services 
Gas Production and Distribution 
Combination Electric and Gas, and other 
Utility Services 

Wholesale Trade - Durable GoodS11 

Wholesale Trade - Nondurable Goods11 

Building Materials, Hardware, Garden 
Supply and Mobile Home Dealers12 

General Merchandise Stores13 

Food Stores 
Automotive Dealers and Gasoline Service 
Stations 
Apparel and Accessory Stores 
Furniture, Home Furnishings, and Equipment 
Stores 
Eating and Drinking Places 
Miscellaneous Retail Stores14 

Banking 
Credit Agencies Other Than Banks 
Security and Commodity Brokers, Dealers, 
Exchanges, and Services 
Insurance15 



1-0 Sector 

1972 
S. I.C. 
Codes 

12 

Definitions 

64 Insurance Agents, Brokers, and Service 
65 Real Estate1S 

66 Combinations of Real Estate, Insurance 
Loans, and Law Offices 

67 Holding and Other Investment Offices17 

31 Other Svcs 70 Hotels, Rooming Houses, Camps, and Other 
Lodging Places 

32 Education 

33 Health Svc 

34 Wat\Sew\Tr 

36 

35, 37, 38 
Local, 
State, 
Fed. Gvt. 

39 Rents 

72 
73 
75 
76 
78 
79 

81 
83 
84 

86 
88 
89 

82 

80 

494 
495 
497 

91 

92 
93 

94 

95 

96 
97 

Personal Services 
Business Services18 

Automotive Repair, Services, and Garages19 

Miscellaneous Repair Services 
Motion Pictures 
Amusement and Recreation Services, 
except Motion Pictures 
Legal Services 
Social Services21 

Museums, Art Galleries, Botanical and 
Zoological Gardens 
Membership Organizations22 

Private Households 
Miscellaneous Services 

Educational Services 

Health Services20 

Water Supply 
Sanitary Services 
Irrigation Systems 

Households 

Executive, Legislative, and General Govt., 
Except Finances23 
Justice, Public Order, and Safety23 
Public Finance, Taxation, and Monetary 
Policy23 
Administration of Human Resources 
Programs23 
Administration of Environmental Quality 
and Housing Programs23 
Administration of Economic Programs23 
National Security and International 
Affairs23 



1-0 Sector 

44 Loc Imp 

45 World Imp 

1972 
S.I.C. 
Codes 

13 

Definitions 

Footnotes to table 2-1 

1 Listed in 1967 edition as: 01 Agriculture Production (Crops 
and Livestock). 

2 Listed in 1967 edition as: 07 Agriculture Services and 
Hunting and Trading. 

3 Listed in 1967 edition as: 09 Fisheries. 

4 Listed in 1967 edition as: 13 Crude Petroleum and Natural 
Gas. 

5 Listed in 1967 edition as: 16 Construction Other than 
Building Construction - General Contractors. 

S Listed in 1967 edition as: 34 Fabricated Metal products, 
except Ordnance, Machinery, and Transportation Equipment. 

7 Listed in 1967 edition as: 38 Professional, Scientific, and 
Controlling Instruments; Photographic and Optical Goods; Watches 
and Clocks. 

8 Not listed in 1967 edition. 

9 Listed in 1967 edition as: 46 Pipe Line Transportation. 

10 Listed in 1967 edition as: 
(includes stockyards). 

47 Transportation Services 

11 Listed in 1967 edition as: 50 Wholesale Trade (Durable and 
Nondurable Goods). 

12 Listed in 1967 edition as: 52 Building Materials, Hardware, 
and Farm Equipment Dealers (includes plumbing, heating, electric 
supplies). 

13 Listed in 1967 edition 
Merchandise (includes mail 
and vending machines). 

as: 53 Retail trade - General 
order houses, door-to-door selling, 

14 In the 1972 edition mail order, direct selling, and vending 
machines are listed in Group 59. 
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15 Listed in 1967 edition as: 63 Insurance Carriers. 

16 Listed in 1967 edition as: 65 Real Estate (1972 edition does 
not include Operative Builders). 

17 Listed in 1967 edition as: 67 Holding and Other Investment 
Companies. 

18 Listed in 1967 edition as: 73 Miscellaneous Business 
Services. 

19 Listed in 1967 edition as: 75 Automobile Repair, Automobile 
Services, and Garages. 

20 Listed in 1967 edition as: 80 Medical and Other Health 
Services. 

21 Not listed in 1967 edition. 
22 Listed in 1967 edition as: 86 Non-profit Membership 
Organizations. 

23 Major Groups 91-94 were listed in the 1967 edition as 
follows: (91) Federal Government, (92) State Government, (93) 
Local Government, (94) International Government. 

standpoint of forecasting accuracy it is desirable to group firms 
together that have similar input requirements. Since these two 
goals may not be mutually consistent and due to the large amounts 
of time and resources required for detailed disaggregation, the 
necessity for confidentiality of individual firm data, and lor 
lack of data, the actual sector definitions are a compromise. In 
addition to the above listed factors, sector selection is 
determined to a large extent by the objectives of the study. 
Research objectives can often be achieved without detailed 
disaggregation of all industries. Since the purpose here is 
largely to determine the impacts of resource development such as 
extraction and agriculture, other sectors such as trade and 
services do not require detailed disaggregation. The final 
delineation of the sectoring plan adopted for this study and the 
Standard Industrial Codes (SIC) applicable to each sector are 
shown in Table 2-1. A more detailed description of each sector is 
shown in Appendix II. 

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. 
Where government fund accounting was employed, the profit sector 
includes surplus of current revenues over current expenditures, 
the value of capital expenditures appropriated out of current 
revenues, net charges out of current revenues to any other 
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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 
incorporated in the investment sector. 

With the exception of the intersection of the household row and 
the agricultural production columns, the household row represents 
wages and salaries paid subject to withholding. The household 
cells of the agricultural production sectors also includes 
estimated self employment earnings. Household incomes are 
understated in certain industries such as trade and services 
since data on self employment income are not available at the 
level of disaggregation required by the I/O model. Incomes which 
cannot be allocated by industry are included in household 
exports. 

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 activities. The use of a questionnaire, 
either by mail or by personal 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 into SIC classification by the researchers. 
Not all interviews can be conducted as planned. For example, some 
firms may want legal advice before participating, while others 
need more time to collect data. 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 
in a non-technical manner. Outlay patterns were requested on the 
second and third sheets along with a geographic distribution of 
sales, full time equivalent employment, water intake, capital 
outlay, and future plans. Sales and outlay patterns were also 
regionalized into the county where the firm is located, the 
remaining counties of Wyoming (specific counties designated) or 
rest of the world. A copy of the I/O questionnaire form is 
included in Appendix II. 

SELECTION OF THE BASE YEAR 
The 1984 base year for the Wyoming survey was selected to match 

our recent I/O survey efforts in Montana since regional 
combinations of the south east Montana I/O model with I/O models 
for various counties in Wyoming were planned. Interviewing for 
the Wyoming and the south east Montana 1-0 model began in 1985. 
Calendar year 1984 was the most recently completed accounting 
cycle for most firms; it was anticipated that the information 
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from this cycle would be, qualitatively speaking, foremost in the 
command of the interviewees. Also, activities of relatively new 
firms and recent changes by existing firms were automatically 
incorporated in the primary data base by soliciting what was then 
the most current information. 

SCOPE AND CONDUCT OF THE SURVEY 
The initial data base for the county by county I/O models was 

collected over a period of years under several contracts with the 
Bureau of Land Management. A final contract with the State of 
Wyoming resulted in the disaggregation of county rather than 
regional I/O models for Wyoming. The following studies provided 
the initial data base: The Economy of Albany. Carbon and 
Sweetwater Counties. Wyoming. Description and Analysis, Bureau of 
Land Management Contract, Economics Department, Colorado State 
University with Centaur Management Consultants, Inc., August 
1980; The Economy of Albany, Carbon and Fremont Counties, 
Wyoming: Rawlins BLM District, Bureau of Land Management 
Contract, Economics Department, Colorado State University, 
November 1982; The Economy of Big Horn. Hot Springs. Park. and 
Washakie Counties, Wyoming: Worland BLM District, Bureau of Land 
Management Contract, Economics Department, Colorado State 
University, November 1982; The Economy of Lincoln. Sublette, 
Sweetwater. and Uinta Counties. Wyoming: Rock Springs BLM 
District, Bureau of Land Management Contract , Economics 
Department, Colorado State University, November 1982; The Economy 
of Eastern Wyoming: Casper BLM District, Bureau of Land 
Management Contract, Economics Department, Colorado State 
University, November 1982. The latter contract covered the 
following nine counties: Campbell, Converse, Crook, Goshen, 
Johnson, Natrona, Platte, Sheridan, and Weston. The above listed 
studies covered every county in Wyoming except for Teton. The 
counties are: Albany, Big Horn, Campbell, Carbon, Converse, 
Crook, Fremont, Goshen, Hot Springs, Johnson, Laramie, Lincoln, 
Natrona, Niobrara, Park, Platte, Sheridan, Sublette, Sweetwater, 
Uinta, Washakie, and Weston. These I/O studies are documented in 
Technical Reports Numbers 21, 36, 40, 41, 42 and 43, by Colorado 
Water Resources Research Institute, available at the Bulletin 
Room, Colorado State University, Fort Collins, Colorado 80523. 

Each of the studies listed above involved several field 
interviewers over a period of 3 months or more in addition to 
other workers compiling secondary data from public documents, 
tabulating the results and providing computer data processing. 
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 the immediate authority to release 
firm information. The length of time spent on an individual 
interview varied from firm to firm. A few were conducted in less 
than an hour; some took place over several days. 

The contract with the State of Wyoming required reaggregation 
of the survey questionnaires collected in these earlier surveys 
and updating of sectors which either had extreme price changes or 
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had large changes in the levels of their current activity. In 
addition, new surveys were conducted to fill in individual county 
data where a larger sample size appeared desirable to achieve 
representative data for a county. 

PROCESSING THE DATA 
Information gathered on the outlay and sales patterns for any 

given enterprise was tabulated to conform to the sector 
definitions and regional descriptions as defined in table 2-1. 
Care was exercised at this step to assure a balance between firm 
outlays and sales. Any anomalies were checked and corrected 
before preceding further. 

The next step was to aggregate questionnaire forms within a 
sector and to expand the information to represent total gross 
flows. An iterative process was used to accomplish this ~o that 
the relative composition of a given sector delineated for the 
Wyoming I/O models would be more truly reflected. The final 
iteration produced gross flow patterns for the respective sectors 
delineated in the model. The gross flows identified in this 
manner provide the border totals for the initial transactions 
statement. 

Reconciling discrepancies in any given transactions 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 rest of the world as 
residual accounts. 
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THE COMPUTER DATA PROCESSING SYSTEM 
Data processing for the I/O model was accomplished using IMS, a 

user-friendly software package for microcomputers. This program, 
copyrighted by Kenneth E. Johnson in 1987, is supplied by 
Agricultural Enterprises, Inc., Fort Collins, Colorado. 

Program IMS is an interactive micro computer program which uses 
permanent files containing transactions-among-sectors data for as 
many as 110 industry sectors. These data files are created and 
stored by the user of the IMS program. The data files can be 
retrieved at any time for further analysis by user selection from 
the alphabetized file catalog displayed by the IMS program. The 
program responds to user commands to retrieve and display 
numerous descriptive tables showing transactions, and business 
and income multipliers, input and sales coefficients and resource 
requirements (such as employment by industry) with the analysis 
menu selection. The forecast menu selection allows the user to 
enter changes in final demand in order to make economic 
projections of transactions, and resource requirements. Up to 30 
resource requirement vectors that vary proportionately with 
industry sales may be projected in this manner. The user must 
first estimate changes in investment and construction spending, 
exports and state or federal spending in each sector of the model 
and enter these final demand data to enable the program to 
calculate a new transactions-among-sectors table and new 
employment or other resource requirements. All data entries are 
in response to user-friendly prompts. It is important to note 
that complete and accurate changes in final demands must be 
entered if the IMS program is to provide accurate economic 
projections. All output from the IMS program can be directed to 
monitor screen, printer, or permanent file on floppy or hard disk 
or any combination of these peripheral components. 
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CHAPTER 3 

NEW CONSTRUCTION SECTORS 

INTRODUCTION 
This chapter discusses a special set of sectors developed for 

the Wyoming and southeast Montana I/O models; the new 
construction sectors. The new construction sectors are final 
demand sectors, i.e. they provide spending distributions across 
supplying sectors for exogenous investment for several major 
types of construction which could take place in Wyoming or 
southeast Montana. 

DISAGGREGATION OF SECTORS FOR NEW CONSTRUCTION 
Two types of construction activity are contained in an I/O 

accounting framework. Construction within the intermediate 
processing quadrant is for maintenance and repair (sector 24 in 
table 2-1) . These expenditures are part of the operating costs 
of enterprises and households and are repair and replacement 
rather than new investment. Final demand quadrant construction 
spending is only for new investment. It represents spending that 
is not part of the general operating cost or production function 
of a sector. Often this type of spending is determined by persons 
or agencies outside the study region. For example, resource 
extraction firms may decide to enter a region and, in the 
process, create new real physical capital in the region. In other 
cases, new physical investment may arise due to the needs of the 
regional economy. Expansion of an economy cannot continue 
indefinitely without an expansion of work space, transport space, 
living space and the related utilities and other facilities. Long 
run growth scenarios can be modeled much more accurately if the 
I/O model has the capability of incorporating these changes in 
capital facilities 

Six categories of new capital construction spending 
distributions have been provided in the Wyoming and southeast 
Montana I/O models. These sectors are; new house construction, 
new commercial (non-industrial and government) buildings 
construction, new road construction (which includes sewer, water, 
and road), new pipeline construction, new coal haul railroad 
construction, and new surface coal mine construction. The unit 
costs (cost per unit of capacity), and percentage distribution of 
costs by sector are provided for these six types of new 
construction. (M-K Engineers, Inc. 1987). The major assumption in 
applying these projections lS that the ratio of past capital 
construction to worker holds for the additional workers that may 
be moving into the region in the future. 

House construction pertains to an average wood frame single 
story residential 1,500 square foot house with exterior wood lap 
siding with R/19 mineral bat insulation, gable type roof with 
R/30 insulation, asphalt shingles, drywall partitions over wood 
plates and studs. The estimated cost for this type of building is 
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$78,000 in 1984. (M-K Engineers, Inc. 1987) Requirements for 
housing are caused by changes in population. However, housing 
must be related to employment since the I/O model is calibrated 
to project employment. Two factors affect this relationship; the 
ratio of population to workers and the persons per house. The 
first step is to calculate the persons per house of which the 
inverse is the houses per person. Renters averaged 2.1 persons 
per house in the west U.S. in 1983 while owners average 2.4 
persons per house. (Statistical Abstract of the U.S. 1986, p729) 
Since 68.6 percent of all houses in Montana are owner occupied, 
(Statistical Abstract of the U.S. 1986, p729) a weighted average 
can be calculated, (.686)(2.4) + (.314)(2.1) = 2.3 persons per 
house. Thus the inverse of 2.3 persons per house yields 0.43365 
houses per person. Now that we have houses per person the second 
step is to find what proportion of these people are the workers 
in which the I/O model is calibrated. In Montana in 1984, the 
ratio of population to workers was 1.605. (Statistical Abstract of 
the U.S. 1986, p393) The product of houses per person times 
persons per worker yields .696 houses per worker. Thus we have 
corrected the 0.43365 to 0.696 because some households have dual 
workers (e.g. husband and wife). Using the cost of an average 
house results in (.696)($78,000) = $54,288 of new house 
construction spending for each added worker in the region. 

The cost estimate for commercial buildings (which includes 
public buildings) is based upon a 22,500 square foot 2-story 
masonry block building with partial basement with 10,000 square 
feet on the ground floor. Partitions are metal studs with 5/8" 
drywall, with a fire protection sprinkler system over 100% of the 
area, a roof decking of 2" T & G with mineral fibre insulation 
rated R/30. Elevator service is provided from basement to second 
floor. Total 1984 construction cost is estimated to be $1,434,948 
which is $63.78 per square foot. (M-K Engineers, Inc. 1987) In 
the western U.S. in 1984 the ratio of square footage of 
commercial building space to population was 162.78. (Statistical 
Abstract of the U.S. 1986, p740) Included in this figure is all 
non-industrial buildings. Major categories of use for the 
buildings include: assembly, educational, food sales/service, 
health care, lodging, mercantile/services/ offices/ residential 
apartment, warehouse and other. In the U.S., roughly ten percent 
of the commercial buildings comprising almost one quarter of the 
total floor space are devoted to government agencies. 
(Statistical Abstract of the U.S. 1986, p740) 

The product of square footage per person times persons per 
worker yields the square footage of commercial building space per 
worker or (162.78)(1.605) = 261.26. The cost per square foot 
times square footage per workers results in the cost of 
commercial building space per added worker or (261.26)(63.78) = 
$16,662 per worker. 

The street and facility cost data are based upon 8" underground 
sewer line, 8" underground water line, paved street construction, 
street lighting and curb, gutter and sidewalks. The total cost 
for two miles is estimated to be $1,471,101. (M-K Engineers, Inc. 
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1987) The 1984 cost per mile is then $735,551. A rough estimate 
of the added street miles per added population is available for 
the city of Fort Collins, Colorado. (Michael Ferzog, City 
Planning Department, Fort Collins, Colorado 1987) Over the period 
1980 to 1986 the city added 13,000 in population and built 54 
miles of added roads to serve that population increase. This 
works out to be 0.004154 miles of road per person that moved in 
to the city. The next step is to place this ratio from a person 
to a worker basis. The product of miles per person times persons 
per worker results in (.004154)(1.605) = .00666 miles per worker. 
Thus, the product of cost per mile times miles per worker results 
in ($735,551)(.00666) = $4,904 in cost to the city for street and 
facilities for each worker moving into the city. 

The construction costs for the pipeline were based upon a ten 
mile 12 inch line. The total construction cost was $1,663,051 or 
$166,305 per mile. (M-K Engineers 1987) 

The coal haul railroad cost was based upon a 15.3 mile line 
which cost $9,909,955 to build for a cost per mile of $647,707. 
(M-K Engineers Inc. 1987) 

The surface coal mine cost was based upon the construction of 
an 11 million ton per year capacity open pit mine. The 
construction cost was $15,267,776 in 19742. Thus the cost per 
million tons of capacity was $1,387,978 (M-K Engineers, Inc. 
1987). In 1984 dollars the cost is approximately $3,300,00 per 
million tons. This coal mine construction includes power lines, 
water supply and waste water, construction of buildings, mine 
site preparation, erection of major equipment, and access roads. 

Fractional cost distributions by industry source for the six 
types of new construction are stored on the data base for the 
Wyoming I/O models. (M-K Engineers, Inc. 1987) Selection of any 
of the six types of construction when using the IMS I/O program 
results in a prompt for the total spending change desired for 
that sector. 

The information provided above, or similar data for a study 
region, allows calibration of the required additional capital 
investment as employment increases in a region. A technique to 
project long run growth of a region would require projecting the 
employment increase based upon a baseline scenario and/or project 
scenario and then using the resulting employment increase to 
project new construction spending. Total construction expenses 
must be divided over the number of years in which construction 
occurred. The second step is to include both the scenario 
spending plus the new construction spending to estimate the total 

2 Updating the construction cost to 1984 dollars, the year 
of calibration for the Southern Montana I/O model, as estimated 
by the construction cost index (Statistical Abstract of the U.S. 
1986, table 1288) makes the cost approximately $3,300,000 per 
million tons. Considerable variation in construction costs will 
occur depending upon the particular characteristics of the coal 
deposit. 
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growth. These steps can be iterated to find the cumulative 
effects of growth and new investment. An example of the impact 
measurement process is shown in Chapter 6. 

Each of the new construction columns, allocates spending 
directly to households. Spending which goes to other industries 
does not create a problem since those industries spend part of 
their increased income on the hiring of labor and this is 
measured by the employment coefficient for that industry. Direct 
payment from final demand construction to households does not 
result in any added employment in the IMS model since households 
are not a normal industry which hires workers. One way to 
overcome this omission of direct employment in the final demand 
construction sectors is to hand calculate the direct workers by 
finding the direct payment to households and dividing it by the 
average wage rate for construction workers. 

A second, more efficient way to include direct hiring uses the 
IMS program and avoids hand calculations once the IMS model data 
set is properly modified. Each final demand construction column 
has a split of spending directly to households as shown below in 
the final demand direct input coefficient calculations. Given an 
average construction worker annual pay rate, one can find the 
direct employment per dollar of construction spending in each 
construction sector. These employment coefficients can be 
inserted into the employment coefficient data base for each new 
construction sector. The change in the data set is easily made 
using the IMS editor mode. 

The IMS program will find the number of direct hires if the 
employment coefficient value is inserted into the IMS data base 
employment resource requirement coefficient vector for the final 
demand coal mine construction sector. Coefficients can be 
calculated and inserted for each of the new construction sectors 
in a similar manner. 

The employment direct input requirement for the new induced 
construction sectors are found by dividing the fraction of 
construction spending going to labor by the average annual wages 
for labor for each new induced construction sector; 

1. coal .231692/$22,450 = .000013, 
2. house .346846/$22,450 = .0000155, 
3. commercial .361696/$22,450 = .0000161, 
4. road .180989/$22,450 = .0000081, 
5. pipe .195017/$22,450 = .0000087, 
6. railroad .161188/$22,450 = .0000072. 
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CHAPTER 4 

ANALYSIS OF WYOMING STATE AND ITS COUNTIES 

INTRODUCTION 
The results of the descriptive analysis of the Wyoming 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 
intermediate processing sectors; the various business activity 
and income multipliers; an analysis of direct and total 
employment requirements; an analysis of regional wealth effects 
of exports; and an analysis of direct and total water 
requirements in the region. 

The description and analysis of the economy hinges on three 
major components of the interindustry model. These are: the 
transactions-among-sectors table showing gross spending flows 
among industries and agencies; the table of direct input 
requirements; and the table of direct plus indirect and induced 
production requirements, or total requirements. These tables are 
discussed and interpreted in turn. Because of the size of the 
tables, they are presented in appendices. 

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 and merchandise 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 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-among­
sectors table (or simply the transactions table) does two things 
simultaneously: it identifies the estimated dollar value of sales 
by sector to each of the other sectors, and it identifies the 
purchases of factors of production by each sector from each of 
the other sectors. In essence, the information contained in the 
transactions-among-sectors 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-among-sectors table for Wyoming is found in appendix 
III. A detailed description of the industry and agency sectors in 
the model is shown in appendix I. 

The rows and columns of the transactions-among-sectors table 
shown in appendix III which are numbered 1-30 identify the 
intermediate processing sectors (sector 30, households, may be 
excluded in some analyses). The subtotals in the table show, in 
dollar terms, the flow of goods and services (excepting labor 
inputs) necessary to satisfy the intermediate processing sector 
demands. These are the demands for goods and services which will 
be further processed before final consumption. Final demands, 
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i.e. the demands for goods and services that will not be further 
processed in the region are identified in columns 31-37. Rows 
31 35 identify the final payments sectors. These payments 
include state and federal government (taxes and fees), rents, 
savings, net inventory depletions, and profits, local imports and 
world imports. 

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 the transactions-among-sectors 
table (appendix III). 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 among industries. 

For example, consider sector 1, cattle producers. Reading 
across row 1 of the transactions-among-sectors table, the sales 
by cattle producers were distributed as follows: $31,555,622 
among cattle producers, $2,375,584 to other mines, $1,997,848 to 
manufacturing, $1,947,080 to trans/comm, $7,240,025 to wholesale, 
$25,244 to retail, $22,111,810 to households, $10,089,329 to 
st/fed govt, and $303,753,148 to exports. Sales by the cattle 
production sector to other intermediate processors excluding 
households in Wyoming (shown by the sUbtotal) amounted to 
$45,557,662 while total livestock industry output was 
$381,511,949. The distribution of purchases by the cattle 
producer sector, by factor input category, is shown in column 1 
of the transactions-among-sectors table. Purchases by cattle 
producers were: $31,555,622 among cattle producers, $18,806,948 
to grass hay, $8,336,967 to baled alfalfa, $3,006,214 to 
trans/comm, $12,025,073 to gs/elec ut, $44,740,753 to wholesale, 
$102,764,415 to retail, $74,088,399 to fir e, $11,030,934 to 
other services, $13,318,900 to local government, $26,813,429 to 
households (labor and entrepreneurial income), $3,886,045 to 
state government, $17,199,098 to federal government and 
$13,939,146 to imports. Total spending by the cattle production 
sector is $381,511,949 just equal to revenues as required by the 
I/O accounting format. 

Other information can be obtained directly from the 
transactions table. The household row represents wages paid (and 
self employment income in the case of agriculture production). 
The leading contributors to household income are: exports 
(dividends, interest, pensions and annuities in addition to 
commuters), state and federal government (wages and transfer 
payments), oil and gas production, fir e, education, 
trans/comm, retail trade, construction, coal mines, and wholesale 
trade. Similarly, sector contributions to local and county taxes 
and other useful data may be obtained from the transactions­
among-sectors table. 

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 government activities, including education, are 
included as part of final demand. Because the I/O model for 
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Wyoming treats these accounts as part of the intermediate 
processing sector, an adjustment is required. Thus the sum of 
education ($710 million); water, sewer and trash ($68 million); 
local government ($453 million); households ($6,028 million); 
state and federal government ($2,360 million); investment (687 
million); and exports ($12,052 million) less imports ($7,760); 
yields an estimate of gross regional product of about $14,600 
million. Since some of the above sectors include private 
enterprise, and the health sector which is partly public has been 
excluded, further refinement of the data would be required to 
accurately measure regional product. An alternative measure is 
available from the sum of final payments excluding imports which 
also equals approximately $14,600 million when all government 
spending is included as final payments. 

While these items, obtained directly from the transactions­
among-sectors table, are useful as initial indicators of the 
relative importance of each sector in the region's economy, the 
important question of interdependencies is not yet 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 coefficients, or technical 

coefficients, represent the second major component of the 
interindustry analysis. The table of direct input requirements is 
shown in Appendix V. Computation of the direct requirements 
coefficients requires only that each column entry of the 
transactions-among-sectors table be divided by the column total. 
The resulting coefficients describe purchases necessary from each 
supplier (listed at the left of the table) in order for the 
purchasing sector (listed at the column head) to produce one 
added dollar's worth of output. The coefficients, then, are 
interpreted as the direct input requirements per dollar of output 
produced by each sector. The direct input requirement 
coefficients represent a given technology and given trading 
patterns (local versus imported supplies). The 1/0 projection 
technique assumes that these coefficients remain fixed over the 
period of the projection . For long term projections, the accuracy 
of the model can be improved by modifying these coefficients over 
the forecast period to account for changing technology or 
changing self sufficiency of the study region. 

1/0 MULTIPLIER THEORY 
The use of demand driven 1/0 multipliers to select the sectors 

of the economy which can provide the great boost to employment is 
well known. These multipliers are termed resource requirement 
multipliers since they show the amount of an input that is 
directly and indirectly required, throughout the economy, for a 
one unit change in sales to final demand in any given industry. 
Typically the added sales to final demand are exports although 
government purchases might also be considered in some instances. 
A similar construct can be used to analyze taxes, payroll, water 
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use, profits and imports. These variables also vary in fixed 
proportion to sales of a given industry and thus their 
multipliers are very similar in concept to other resource 
requirement multipliers as will be shown below. 

Five I/O input requirements multipliers are of interest. The 
business multiplier shows for each industry the direct, indirect 
and induced inputs required from each sector per added dollar of 
sales to final demand. The employment multipliers show for each 
industry the direct, indirect and induced change in employment, 
throughout the economy, per added unit of sales to final demand 
(exports). The payroll requirement multipliers show for each 
industry, the direct, indirect and induced effect on payroll 
throughout the economy per added unit of sales to final demand. 
The profit and saving multipliers show for each industry the 
direct, indirect and induced effect on profits throughout the 
economy per added unit of sales to final demand. The import 
requirement multipliers show the direct, indirect and induced 
imports throughout the economy per added unit of sales to final 
demand. Clearly, the five multipliers may not suggest the same 
course of a action when, for example, it is desired to both 
lower the unemployment rate and correct a negative balance of 
trade. However, the most effective sector to stimulate for 
increased employment is the one with the highest employment 
requirement multiplier. If high payroll is a goal, then the 
industry with the highest payroll multiplier would be favored. 
The most effective sector to stimulate to reduce a deficit in the 
balance of payments is the one with the smallest import 
requirements multiplier. Since an industry with a large 
employment and\or payroll multiplier is likely to have small 
leakages to imports it may appear that one multiplier is just the 
reciprocal of the other. However that approach ignores the other 
leakages and the indirect and induced effects which are captured 
by the I/O multipliers. Certain industries may indeed provide 
high employment boost and low import effects while others do not. 

Derivation of the Input Requirements Multipliers 

The Input/output (I/O) accounting identity and the definition 
of direct input requirement coefficients provide the information 
necessary to describe the I/O modeling technique. For the demand 
side of the I/O accounts (column sums of the transactions table 
shown as figure 4-1); X = (Xl + Xz + X3 '" Xn) + C + G + I + E 
+ L. Where Xl ... Xn are total gross output for each of the 
intermediate processing sectors and the remaining terms are 
totals for the final demand sectors of household consumption, 
government spending, investment, exports and capital losses. 

To complete the I/O as a forecasting model, we now focus on the 
interindustry relations among the accounts. Each sector of the 
economy is in equilibrium when the sum of the interindustry 
outputs plus the sum of the final demands for that same sector 
equals total gross output. For the ith industry, in the notation 
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Figure 4-1. SCHEMATIC OF A REGIONAL I/O TRANSACTIONS MATRIX 
LABELING THE ACCOUNTS IN THE FOUR QUADRANTS 

\ PURCHASING INDUSTRIES & AGENCIES 
S ----------------------------
E 1 1 
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L 
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* the intermediate processing sector in quadrant 
one is aggregated to 3 sectors to save space 

of figure 4-1, output equilibrium can be expressed as: Xi = (Zil 
+. .. + Zi j + ... + Zi n) + (Ci + Gi + Ii + Ei + Li ), for industries 
i= 1 ... n. Where the z's are intermediate processing quadrant 
transactions. 

To simplify notation, let Z stand for the intermediate 
processing quadrant and Y stand for the final demands quadrant. 
The accounting equation for output can be written as; 

X = (Z)(U) + (Y)(U); 

The demand or output equilibrium balance equations 

<with households exogenous> 

-- --
Xl Z11 Z12 1 Cl Gl I1 El Ll 1 

= + 
X2 1 Z2l Z22 1 C2 G2 12 E2 L2 1 1 . 1 1 1 1 1 1 1 1 I ._- __ I 

1_-
__ I 
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1_-
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<with households endogenous> 
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-- -- - -
Xl Zll Zl2 Cl 1 Gl 11 El Ll 1 

X2 = Z2l Z22 C2 1 + G2 12 E2 L2 1 

X3 Hl H2 H3 1 1 1 G3 13 E3 L3 1 1 1 1 1 
1 1 1 1 1 1 1 
1_-

__ I 
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where U is a column vector of ones whose function is to provide 
conformation of matrices for addition and which results in 
summation to column vectors of the matrices which it follows. 
This is the statement in matrix form, that total output of the 
regional economy is composed of intermediate processing 
transactions and final demands which includes all sectors of the 
economy. 

In order to reduce the number of unknowns to be equal with the 
number of balance equations, we can substitute the definition of 
direct input requirement coefficients in place of the Zij'S. A 
sector's direct input requirement coefficient is defined as aij = 
Zij/Xj, thus the n by n matrix of direct input requirement 
coefficients is; 

A= ( Z ) (X~ ) - 1 , 

where Z are the intermediate processing flows and X~ is a matrix 
with the total output vector on the main diagonal and zero's 
elsewhere. (note that an inverse of a diagonal matrix is simply 
a diagonal matrix of the reciprocals of the original elements) 

Post multiplying through by X~ and rearranging terms gives us 
an expression for the intermediate processing quadrant Z, 
expressed in terms of the direct input requirement coefficients; 

Zll Zl2 Zl3 all al2 Cl3 Xl 0 0 

Z2l Z22 Z23 = a2l a22 C23 0 X2 0 

Z3l Z32 Z33 h3l h32 C33 0 0 X3 
1 1 1 1 1 
1_-

__ I 
1_-

__ I __ I 

This term (AX~) we will substitute into the accounting equation. 
Output equilibrium in the regional economy can now be stated as; 

X = (A) (X~) (U) + (Y)(U), 
which reduces to: 

X = (A) (X) +(Y) (U), since (X~) (U) = X. 
Further, we can solve the equation for final demands by isolating 
the final demand vector; 
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x - (A)(X) = (Y)(U), 
this can be restated as; 

(I-A) (X) = (Y) (U), 
where I is the identity matrix with ones on the diagonal and 
zero's elsewhere. 

This output equilibrium shows the amount of output from each 
of the sectors necessary to supply the exogenously determined 
final demands. 

Xl all a12 Cl Xl YI 

X2 a21 a22 C2 X2 = Y2 

X3 hI h2 h3 I X3 Y3 I 
I I I I I I 
1_- _I 1_- __ I 1_- __ I 

1 0 0 -all -a12 -CI Xl YI 

0 1 0 -a21 -a22 -C2 I X2 = Y2 I 
I I 
I I 

I 0 0 1 -hI -h2 -h3 I X3 I Y3 I I , 
I I I I I I 
1_- __ I 1_- _I 1_-

__ I 

I 
I 

: (i-all) - al2 -CI Xl YI 

-a21 (1-a22 ) -C2 X2 = Y2 
I 
I 

-hI -h2 (1 -h3 ) : , 
X3 Y3 I 

I I I , I 
1_- __ I 1_- 1- -, 
The goal is to solve the equilibrium for regional production not 
final demands. This is accomplished in several steps: 

(I-A)-l (I-A) (X) = (I-A)-l (Y) (U); 3 

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

For ease of notation, the Leontief matrix is relabelled as B = 
(I-A)-l, thus; 

X =(B) (Y) (U). 

3 The inversion of the Leontief matrix of course assumes 
that the matrix is nonsingular i.e. that :I-A: N.E. O. 
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-1 

Xl (i-all) -all! -Cl 

X2 = -a2l (1-a22) -C2 Y2 

X3 -hl -h2 (l-h3 ) : Y3 
1 1 1 1 1 
1_-

__ I __ I 1_- __ I 

In this form, the equilibrium shows the "total requirements" in 
matrix B which are composed of the direct and indirect 
requirements. When households is included in quadrant one, then 
the total requirements are said to include "induced" requirements 
in addition to the direct and indirect requirements. This is the 
case in our example. Each entry in the inverse matrix, bij 
represents the direct and indirect (and induced) requirements of 
sector i per unit of final demand in the output of sector j.4 By 
setting the level of final demands we can obtain the gross 
regional economic activity (direct ,indirect, and induced, thus 
total) in each sector that goes to supplying that level of 
demand. 

The output or business multiplier, for any sector i, is the sum 
of the direct and indirect (and induced) requirements from all 
sectors of the regional economy needed to sustain one 
additional dollar of output to final demand by sector i. The 
output multiplier is obtained by summing down the column of the 
inverse matrix for industry i. Those sectors with larger 
multipliers draw inputs from local industries which make up the 
stages of their intermediate production and rely less, directly 
and/or indirectly, on imports. 

At least two definitions of income multipliers exist. One type 
of income multiplier connects changes in household income to 
exogenous changes in final demand. We will refer to this 
multiplier as a "payroll" multiplier. (The other type of income 
multiplier analyzes the direct and indirect changes in income per 
unit direct change in income) The first income multiplier is 
referred to as a final demand driven income multiplier. However 
it is also a type of input requirements multiplier. The concept 
of an input requirements multiplier is important for the analysis 
of imports, profits, taxes and similar variables in an I/O model. 
The first step in development of the payroll multiplier is the 
calculation of a vector of household wages per unit of total 
output sales. This vector (lxn) of direct household coefficients 

4 In calculus terms, bij = dL/dYj, 
sector of the regional economy when the jth 
by an infinitesimal amount. 

the change in the ith 
final demand changes 
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is calculated exactly as the direct input requirement 
coefficients of the I/O intermediate processing sector. Payment 
to households by industry j, Hj, is divided by the respective 
output of that sector, Xj. Thus the vector of household 
coefficients is defined as hj = Hj/Xj. This row vector of 
household coefficients is then multiplied on both sides of the 
Leontief demand equilibrium; (h)(X) = (h)(I-A)-l (Y)(U) . 
The column sums of the matrix (h)(I-A)-l are thus defined as the 
final demand driven payroll multipliers. The payroll multipliers 
tell us the total increase in household income the economy will 
undergo with final demand increases in the respective sector. 

The above payroll multiplier concept can be modified to yield a 
multiplier for any vector of endogenous inputs. Thus, for 
example, a multiplier can be calculated for imports in the above 
fashion by substituting the row of direct input requirement 
coefficients of import requirements per unit of output in place 
of the wage and salary direct input requirement coefficients 

vectors. If employment requirements multipliers are desired one 
simply substitutes the vector of full time equivalent workers 
per unit of sales by industry in place of the wage and salary 
direct input requirement coefficients in the equation above. 

Findings and Conclusions 

Estimates of type II business sales multipliers, employment 
requirements multipliers, payroll requirements multipliers, and 
import requirements multipliers for all sectors of the Wyoming 
economy are shown in this chapter (see tables 4-4 through 4-8). 
A comparison of the top ten industries in terms of the business 
sales, payroll, or employment effects created vis a vis 
industries with the smallest import multiplier effects is shown 
in table 4-1. Some of the sectors in the top ten can be 
eliminated as sources of growth since they, by definition, are 
not export sectors. Local government, and water sewer and trash 
fall in this category. In terms of both the additional business 
sales generated per dollar of export and the new employment 
generated, the agricultural production sectors dominate. When 
payroll rather than workers is the criterion then education, 
trans/comm, fir e and health services predominate. When 
regional wealth creation is the criterion then the extraction 
sectors, education, fir e and the services sectors dominate. 
The high ranking of the extraction sector assumes that interest 
and profits from extraction remain in Wyoming. If a large share 
of the profits and interest in the extraction sector accrue to 
firms and persons outside Wyoming then the ranking is erroneous. 

Reliance on business, employment, or payroll I/O multipliers to 
select highly expansionary sectors in hopes of improving regional 
wealth can be highly illusionary if import effects are also high. 
Furthermore, many sectors provide only local services and cannot 
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Table 4-1 . Preferred Industries for Expansion and 
for Trade Balance Improvement 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Business Mult. 
(largest 10) 

local govt 
sheep 
baled alfa 
wat/sew/tr 
dry beans 
oats 
sugar beets 
mIt barley 
grass hay 
all what 

Payroll Mult. 
(largest 10) 

education 
local govt 
trans/comm 
fir e 
health ser 
wat/sew/tr 
sheep 
sugar beets 
oats 
baled alfa 

SOURCE: Estimated I/O Tables 

Employ. Mult. 
(largest 10) 

baled alfa 
oats 
sheep 
dry beans 
mIt barley 
sugar beets 
cattle 
all what 
grain corn 
fd barley 

Import Mult. 
(smallest 10) 

oil/gas 
education 
fir e 
coal mines 
local govt 
forestry 
wat/sew/tr 
health ser 
trans/comm 
other serv 

be expected to contribute to exports. In the case of Wyoming, 
oil and gas production exports create the greatest net increase 
in regional wealth per dollar of export as shown by the small 
import multiplier of .146. This multiplier indicates that for 
every $1.00 of oil and gas exports some ($1.00 - $.15 = $.85) 
remains in Wyoming and only $.15 is directly or indirectly leaked 
out of the local economy to imports. This is in sharp contrast 
with the retail sector for which over $.79 from each dollar of 
exports is spent directly or indirectly on imports. Other sectors 
whose added exports would contribute the most to regional wealth 
include; education, fir e, coal mines, forestry, health 
services, gs/elec ut, sheep production and malt barley 
production. To the extent that the ownership of any of these 
industries lies mainly outside Wyoming they will be misclassified 
in this ranking. 

The ten worst industries for aiding the regional balance of 
payments are shown in table 4-2. Their ability to generate net 
exports per dollar of export varies from 21 cents for retail to 
59 cents for manufacturing. Although several agricultural sectors 
are among the worst ten industries for generating a positive 
trade balance this is DQt due to import spending for the 
production agricultural products. Table 4-3 column 4, reveals 
that most agricultural producers have small import requirements. 
Thus all of the imports generated by these sectors are indirect 
imports by suppliers of the agricultural producers. Thus it is 
clear that industries which do not rely on imports directly may 
still do so indirectly. At the other extreme, wholesale directly 
imports 72 percent of its production inputs and indirectly 
requires only another 5.6 percent from imports. 
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Table 4-2. Industries with the Largest Dollar Imports, 
Largest Direct Import Input coefficients, 
and Largest Import Multipliers 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Highest 10 
Dollars of Imports 
retail 
wholesale 
households 
manufact 
oil/gas pr 
coal mines 
fir e 
other mine 
other serv 

10 construct 

SOURCE: Estimated I/O Tables 

Highest 10 
Direct Imports 
wholesale 
retail 
manufact 
other mine 
fir e 
other serv 
gs/elect ut 
coal mines 
forestry 
health serv 

Highest 10 
Import Multiplier 
retail 
wholesale 
potatoes 
grain crn 
fd barley 
cattle 
all wheat 
grass hay 
dry beans 
manufact 
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Table 4-3. Direct Resource Input Requirelent Coefficients 

1 2 3 4 
elploytent Payroll Rents All Ilport 

1 cattle • 23322E-04 .70282E-Ol .OOOOOE+OO • 36536E-Ol 
2 sheep • 27446E-04 • 22624E+00 .OOOOOE+OO .OOOOOE+OO 
3 oats .2B665E-04 • 19067E+00 .OOOOOE+OO .OOOOOE+OO 
4 grass hay • 23237E-04 • 14020E+00 .OOOOOE+OO .OOOOOE+OO 
5 baled alfa .26517E-04 • 1569BE+00 .OOOOOE+OO .OOOOOE+OO 
6 ,rain ern . 27020E-04 .74434E-Ol .OOOOOE+OO .OOOOOE+OO 
7 d barley • 26677E-04 .10710E+00 .OOOOOE+OO .OOOOOE+OO 
8 lIt barler . 24969E-04 • 94665E-Ol .35169E-Ol .20515E-02 
9 all whea .26037E-04 .81406E-Ol .OOOOOE+OO .OOOOOE+OO 

10 dry beans .25911E-04 • 17402E+00 • 29830E-05 .OOOOOE+OO 
11 potatoes • 25376E-04 .7BOI9E-Ol .OOOOOE+OO .OOOOOE+OO 
12 su~ar beet .2B069E-04 .22941E+00 • 42990E-05 .OOOOOE+OO 
13 at er a~ri .26611E-04 .2B266E+00 .72811E-Ol .81776E-Ol 
14 fares ry • 18067E-04 .3055BE+00 • 14645E+00 • 19360E+00 
15 coal line • 44363E-05 • 17246E+00 • 21577E+00 .20127E+00 
16 oil/gas pr .30616E-05 .BI910E-Ol • 38016E+00 .B6983E-Ol 
17 other line • 53B82E-05 • 18660E+00 • 18157E+00 • 23638E+00 
18 eonstructi .10768E-04 .22461E+00 • 12585E+00 • 13317E+00 
19 tanufact .50455E-05 .10954E+00 • 51157E-Ol .30641E+00 
20 trans/co •• • 16670E-04 • 43599E+00 .51636E-Ol • 15267E+00 
21 gs/elec ut • 54B24E-05 • 17679E+00 .13514E+00 • 22046E+00 
22 wholesale • 33429E-05 .71959E-Ol .51109E-Ol • 72006E+00 
23 retail .10937E-04 .10822E+00 • 32667E-Ol • 67793E+00 
24 fir e . 12222E-04 .48142E+00 • 15270E+00 • 23485E+00 
25 other serv .30064E-04 • 35852E+00 • 13373E+00 • 23368E+00 
26 education • 33339E-04 .60034E+00 .84540E-03 • 12041E+00 
27 health ser • 24288E-04 • 42069E+00 .B2966E-Ol • 15771E+00 
28 wat/sew/tr • 19490E-04 .30655E+00 • 69633E-02 .14579E-02 
29 local govt .70526E-05 • 11712E+00 • 18915E-Ol • 415B4E-Ol 
30 households .OOOOOE+OO • 29065E-02 .33217E-Ol .10306E+00 

TABLE 4-4. Type I and Type II Business Multipliers 

TYPE I TYPE II 

NAME (RANK) MULTIPLIER NAME (RANK) MULTIPLIER 

cattle( 2) 2.1937637 cattle<l1) 2.9054071 
sheep (12) 2.0B52029 sheep( 2) 3.202B223 
oats(lll 2.0894645 oats( 6) 3.1251653 

grass hay( B) 2. 129576B grass hay( 9) 2.9991502 
baled alfa( 3) 2.1931773 baled alfa( 3) 3.1985170 
rain ern' 6) 2.1579334 ~rain crn(13) 2.B418656 
d barley( 9) 2.1291578 d barley(12) 2.8857047 

lit bar! er ( 1) 2.2091733 lit bar! er ( B) 3.0485370 
all IIhea , 4) 2.1627152 all IIhea (10) 2.9773744 
dry beans( 5) 2.1597658 dry beans( 5) 3.1264613 
potatoes ( 7l 2.1423654 potatoes (15) 2. 77247B3 

su~ar beet ( 14) 2.009B965 su~ar beet( 7) 3.0716089 
ot er ari (15) 1. 7495472 at er ari (16) 2.7001307 

fares ry(20) 1. 4354746 fores ry(20) 2.3664120 
coal line(24) 1. 3130075 coal line(27) 1.8520245 

oil/gas pr(26) 1.2975343 oil/gas pr(2B) 1.5935236 
other lIine (211 1. 4179203 other line(26) 1.9994191 
constructi (17) 1.6624831 constructi (19) 2.4164736 

lanufact (16) 1. 6718427 aanufact (25) 2.1042718 
trans/coil (19) 1.4560071 trans/collm) 2.6391783 
gs/elec ut (18) 1.6278303 gs/elec ut(22) 2.2601801 
wholesale(28) 1.1B9013B .. holesale(30) 1.4298485 

retail(27) 1. 2106227 retai 1(29) 1.51503BO 
fir e(29) 1.1322149 fir e (21) 2.2780332 

other serv(25) 1. 3059137 other serv (23) 2.2525257 
education (23) 1.3206980 education (14) 2.7961673 

health ser (22) 1.3897003 heal th ser (18) 2.5259361 
wat/sew/tr (13) 2.0108676 wat/sewltr( 4) 3.1364B41 
local govt(10) 2.1042759 I Deal govt( 1) 3.3418918 

households(24) 2.2109007 
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Table 4-5. Type II Resource Table 4-6. Type II Resource 
Input Require.ent Multiplier Input Requirelent Multiplier 
for ElploYlent for Payroll 

NAME (RANK) MULTIPLIER NAME (RANK) MULTIPLIER 

cattle( 7) .3B400400E-04 cattle(20) .321BB202E+OO 
sheep ( 3) • 41B57217E-04 sheep( 7l .50551670E+OO 
oats ( 2) .42121122E-04 oats( 9) • 46B45160E+00 

grass hay(13) • 35634553E -04 grass hay (15) • 39331494E+OO 
bal ed alfa ( I) • 42765232E-04 bal ed aIfa (10) • 45472316E+OO 
rain crn( 9) • 37BB5425E-04 rain crn(21) .30935627E+OO 
d barleyOO) .37411 0 13E -04 d barleyOB) .34220751E+OO 

.It barler( 5) • 41174276E-04 flit barler(16) • 37964B3BE+OO 
all whea ( B) .3BOO2631E-04 all whea (17) • 36B50035E+OO 
dry beans( 4) • 414BBB76E-04 dry beans(ll) • 43724004E+OO 
potatoes(12) • 35690325E-04 potatoes (23) .2B4994B9E+OO 

su~ar beet( 6) • 39741164E-04 su~ar beet ( B) .4B0213B1E+OO 
ot er a~ri (14) • 34243932E-04 ot er ari! 12) • 42995264E+OO 

fores ry(19) .24014799E-04 fores ry(l4) .42107214E+OO 
coal fline(27) • B0279439E-05 coal line(25) • 243B0395E+OO 

oil/gas pr (28) • 55468695E-05 oil/gas pr (28) • 133B7S29E+OO 
other line(25) .SS9b0200E-05 other line(24) • 26301606E+OO 
construdi (21) • 17009931E-04 constructi (19) • 34103400E+OO 

nnufad (26) .S7012728E-05 lanufact(26) • 19559089E+OO 
trans/coaa(20) .21403637E-04 trans/coal( 3) • 53515628E+OO 
gs/elec ut(24) .10177B4BE-04 gs/elec ut(22) .28601595E+OO 
wholesale(29) .51322430E-05 wholesale(29) .1089307IE+OO 

retail (23) .12315562E-04 retail (27) • 1376S918E+OO 
fir e(22) • 1412S721E-04 fir e( 4) .51S20612E+OO 

other serv (15) • 33593409E-04 other serv (13) .42S16041E+OO 
educati on (11) • 36970B6SE-04 educati on ( 1) • 66736610E+OO 

heal th sed IS) .28916091E-04 health ser( 5) .51392749E+OO 
wat/sew/tr (17) .29514920E-04 wat/sew/tr( 6) .5091223IE+00 
local govt (6) .3112B909E-04 local govt( 2) • 5597B575E+OO 

Table 4-7. Type II Resource Table 4-B. Type II Resource 
Input Requirelent Multiplier Input Requirelent Multiplier 
for Rents for Iaports 

NAME (RANK) MULTIPLIER NAME (RANK) MULTIPLIER 

cattle(25) .B4126157E-OI cattl e ( 6) .500588BIE+OO 
sheep(24) .SB9432B2E-Ol sheep(18) • 348S7906E+OO 
oats (22) • 92977B04E-Ol oats(15) .3B033867E+OO 

grass hay OS) .95172122E-Ol grass hay( 8) .4693IB21E+00 
bal ed alfa (5) .103246S1E+OO baled al fa (11) .40134251E+OO 
rain crn(16) .9B49197BE-Ol rain crn( 4) • 547S1538E+OO 
d barley(19) .9501393BE-Ol d barley( 5) .51907699E+OO 

lit barler (10) • 14775182E+OO aIt barler (17) .35041721E+OO 
all whea (14) .10919633E+OO all whea ( 7) .47716710E+OO 
dry beans (17) .9b078226E-01 dry beans( 9) .42706715E+OO 
potatoes (21) .93507153E-Ol potatoes( 3) .57710474E+OO 

sugar beet(20) .94449413E-OI su~ar beet< 13) • 386B9065E+OO 
other ari (11) • 13566999E+OO ot er ari( 12) • 38953B63E+OO 

fares ry( 6) • 19B9S532E+OO fores ry(24) .30521350E+OO 
coal Ii ne ( 3) • 24495265E+OO coal line(26) • 28847013E+OO 

oil/gas pr ( 1) • 43232369E+OO oil/gas pr(29) • 14637424E+OO 
other line ( 5) • 22535B76E+OO other line(16) • 36703912E+OO 
constructi ( 7) .IB836B69E+OO constructi (14) .3B5B3645E+OO 

aanufact( 4) .24379177E+OO aanufact(10) .40574391E+OO 
trans/cola(23) .90951922E-Ol trans/colI(21l • 3210296SE+OO 
gs/elec utI 2) • 252B0015E+OO gs/elec ut (19) .34162023E+OO 

whol esal e (271 .72328090E-Ol wholesale( 2) .77664620E+OO 
retail (2B) .4B354419E-Ol retail ( 1) .791B9520E+OO 
fir e ( 8) • 16660505E+OO fir e(27) • 27275930E+OO 

other serv ( 9) • 16395841E+OO other serv (20) • 33185395E+OO 
edueation(29) .29495329E-Ol education(28) • 24354604E+OO 

heal th ser (12) • 116475S0E+OO health ser(22) • 32097558E+00 
wat/sew/tr (13) • 1157179BE+OO lIat/sew/tr(23) .31511862E+OO 
1 Deal govt (2b) .84031946E-Ol I Deal govt (25) .300b4126E+OO 
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Table 4-9. Total Sales and Final deland Sales 
for Albany County, Wyoling 

Total Sales Final Deland Sales 

1 cattle 16298775. Cattle 13984847. 
2 sheep 208208. sheep 188911. 
3 oats 36042. oats 36042. 
4 grass hay 6528061. grass hay 5603191. 
5 baled alfa 418980. baled alfa 83616. 
6 rain ern 100. 1rain ern 100. 
7 d barley 32000. d barley 32000. 
8 lit barler 100. II t barle{ 92. 
9 all whea 101. all whea 101. 

10 dry beans 101. dry beans 79. 
11 potatoes 101. potatoes 101. 
12 su~ar beet 102. su~ar beet 102. 
13 ot er ari 829737. ot er a~ri 420329. 
14 fores ry 14169822. fores ry 13065966. 
15 coal line 100. coal line 94. 
16 oil/gas pr 4504775. oil/gas pr 4504775. 
17 other line 93. other line 93. 
18 eonstrueti 29219423. constructi 12016614. 
19 lanufact 34791506. unufact 20214072. 
20 trans/coila 27082798. trans/coil 4206242. 
21 gs/elec ut 23963509. gs/elec ut 3094302. 
22 wholesale 55902950. wholesale 5144888. 
23 retail 211951000. retail 64753580. 
24 fir e 54028139. fir e 12286505. 
25 other serv 58675000. other sen 31884629. 
26 education 183325701. education 174120416. 
27 health ser 26474093. health ser 11919960. 
28 wat/sew/tr 3199938. wat/sew/tr 391788. 
29 local govt 10499371. local govt 2615435. 
30 households 337386268. 
Final Delands 512756390. 

Table 4-10. Ty~e II Business Multipliers and Type II ElploYlent 
Requirelent Mu tipliers for Albany County, Wyoling 

Business Multiplier ElploYlent Multiplier 

NAME(RANK) MULTIPLIER NA"E(RANK) MULTIPLIER 

cattle(14) 2.8052138 eattle(10) • 39827480E-04 
sheep ( 3) 3.1819675 sheep ( 2) • 43661062E-04 
oats ( 4) 3.1818953 oats( 3) • 43659466E-04 

gr ass hay (11) 2.8906280 grass hay(12) • 38139605E-04 
baled alfa( 5) 3.1365922 baled alfa( 4) • 43050995E-04 
1rain ern(13) 2.8131318 rain ern (5) • 36789693E-04 
d barley(12) 2.8279235 d barley(14) • 37255342E-04 

Ilt barler(18) 2.5642874 lit bar I er< 11) • 39329133E-04 
all whea (10) 2.9367413 all whea ( 9) .39894174E-04 
dry beans( 7) 3.0604624 dry beans ( 7) .40709482E-04 
potatoes (16) 2.7040592 potatoes (18) .34434769E-04 

su~ar beet( 9) 3.0166292 su~ar beet( 8) .40492750E-04 
ot er a~ri 1171 2.6004461 ot er a~ri (20) • 33218555E-04 

fores ry (23) 2.2573236 fores ry (19) .33934509E-04 
coal Ii ne ( 1> 3.2343596 coal line(23) .28948186E-04 

oil/gas pr(27) 1.5202879 oil/gas pr(28) • 84270745E-05 
other line( 2) 3.2029872 other line(24) • 27687360E-04 
construeti(20) 2.5406596 constructi (21) .32271052E-04 

lanufact(26) 1.9560073 unufact (25) • 19137334E-04 
trans/co.l( 19) 2.5502075 trans/coII(6) • 35135364E-04 
gs/elec ut(30) 1.2259889 gs/elec ut(30) • 46334880E-05 
wholesale(29) 1.3275181 wholesale(29) .69100138E-05 

retail (28) 1.3419367 retai 1(26) • 13863938E-04 
fir e(22) 2.4166815 fire(17) .34613081E-04 

other serv(24) 2.2220373 other serv ( 6) .41150124E-04 
education (15) 2.7065243 education( 1) • 44821365E-04 

heal th ser (21) 2.4641918 health ser(22) .31372053E-04 
watlsew/tr ( 6) 3.0641326 wat/sew/tr( 5) • 42899156E-04 
local govt( 8) 3.0285994 1 Deal govt (13) • 37596706E-04 
households(25) 2.1255308 households(27) • 13603625E-04 
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Table 4-11. Total Sales and Final de.and Sales 
for Big Horn County, Wyoling 

Total Sales 

1 cattle 11056970. 
2 sheep 1916438. 
3 oats 630361. 
4 grass hay 1384743. 
5 baled alfa 4867150. 
6 grain crn 2012785. 
7 fd barley 595680. 
8 .It barley 5361121. 
9 all wheat 412830. 

10 dry beans 120400. 
11 potatoes 101. 
12 sugar beet 263531. 
13 other agri 3480084. 
14 forestry 754711. 
15 coal line 85. 
16 oil/gas pr 152636169. 
17 other .ine 21795818. 
18 eonstrueti 24393457. 
19 .anufact 45390730. 
20 trans/co.. 9687740. 
21 gs/elee ut 13869810. 
22 wholesale 26030384. 
23 retail 59444225. 
24 fir e 13406481. 
25 other serv 4682013. 
26 education 13392500. 
27 health ser 9676566. 
28 wat/sew/tr 1294540. 
29 local govt 6907284. 
30 households 117472938. 
Final De.ands 352430947. 

Final De.and Sales 

cattle 
sheep 
oats 

grass hay 
baled alfa 
grain ern 
fd barley 

.it barley 
all wheat 
dry beans 
potatoes 

sugar beet 
other agri 

forestry 
coal ,ine 

oil/gas pr 
other .ine 
constructi 

.anufact 
trans/co •• 
gs/elec ut 
wholesale 

retail 
fir e 

other serv 
education 

health ser 
wat/sew/tr 
local govt 

9372011. 
1715090. 
630361. 
495542. 

4639664. 
2012780. 
595679. 

5361119. 
165030. 
120393. 

101. 
100. 

1973416. 
751936. 

81. 
141763837. 
21188916. 
13944638. 
39672587. 

1041126. 
4097882. 
3924524. 
4613423. 
343182. 
119312. 

10018716. 
4538891. 

54030. 
335963. 

Table 4-12. Type II Business Multipliers and Type II EaploYlent 
Require.ent Multipliers for Big Horn County, Wyo.ing 

Business Multiplier E.ploy.ent Multiplier 

NAKE(RANK) MULTIPLIER 

cattle! 13) 
sheep( 4) 
oats( 5) 

grass hay(12) 
bal ed al fa ( 6) 
grain crn(14) 
fd barley(l5) 

lilt barley(16) 
all wheat( 8) 
dry beans( 7) 
potatoes I 11) 

sugar beet(10) 
other agri! 18) 

forestry(22) 
coal .ine( 1) 

oil/gas pr (28) 
other line(25) 
constructi (21) 

nnufact (27) 
trans/colI(17) 
gs/elec ut(26) 
whoIesale(30) 

retail(29) 
fir e(19) 

other serv(23) 
educati on ( 9) 

health ser(20) 
wat/sew/tr( 2) 
I Deal govt ( 3) 
households(24) 

2.4537458 
2.7084107 
2.7082350 
2.4724198 
2.7003017 
2.4021912 
2.3891218 
2.3891100 
2.6198512 
2.6724526 
2.5359864 
2.5460818 
2.3145042 
2.1302748 
2.9037462 
1.2785694 
1.7928462 
2.2252475 
1.5193588 
2.3370397 
1. 5915442 
1.1911823 
1.2053936 
2.2425717 
1.9324124 
2.5605688 
2.2419380 
2.8527171 
2.8082242 
1. 9111097 

NAKE(RANK) MULTIPLIER 

cattle( 6) 
sheep ( 3) 
oats I 4) 

grass hay( 9) 
baled al fa I 2) 
grain crnllO) 
fd barleyll1) 

.It barley (12) 
all wheat ( 7) 
dry beans ( I) 
potatoes ( 5) 

sugar beet( B) 
other agri (13) 

forestry (14) 
coal aine(20) 

oil/gas pr (30) 
other .ine(24) 
constructi (22) 

.anufact (261 
trans/co.,(21) 
gs/elec utl291 
IrIholesale(23) 

retail 1281 
fir e(25) 

other serv 1 16) 
educati on 1 171 

health ser (15) 
wat/sew/tr 1 181 
local govt 1I9) 
households (27) 

.55207414E-04 
• 59634771E-04 
• 59623159E-04 
. 53676801E-04 
.60218069E-04 
• 53380977E-04 
• 52185084E-04 
.52184991E-04 
• 53989832E-04 
.60387406E-04 
• 56004829E-04 
• 53907331E-04 
.50669903E-04 
.44221144E-04 
• 26513840E-04 
• 34094320E-05 
• 12653480E-04 
.20111289E-04 
• 88329671E-05 
.20422589E-04 
. 49468704E-05 
.130358b2E-04 
• 75b60945E-05 
• 12344523E-04 
• 39705119E -04 
.37431641E-04 
.40545108E-04 
• 32902093E-04 
• 27456325E-Q4 
• 76169536E-05 
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Table 4-13. Total Sales and Final deland Sales 
for Calpbell County, Wyoling 

Total Sales Final Deland Sales 

1 cattl e 15383695. cattle 12675176. 
2 sheep 1905797. sheep 1772585. 
3 oats 481136. oats 481136. 
4 grass hay 2163688. grass hay 1184345. 
5 baled alfa 2050363. baled aHa 1745364. 
6 1rain crn 101. ~rain crn 101. 
7 d barley 429408. d barley 429403. 
8 .It barler 122. lit barler 122. 
9 all Ifhea 3789812. all Ifhea 3707212. 

10 dry beans 101. dry beans 101. 
II potatoes 101. potatoes 96. 
12 su~ar beet 102. su~ar beet 102. 
13 ot er a~ri 1690315. ot er a~ri 960877. 
14 fares ry 226. fores ry 226. 
15 coal line 691919160. coal line 689484490. 
16 oil/gas pr 832161167. oil/gas pr 746894790. 
17 other Ii ne 119. other line 119. 
18 constructi 232810180. constructi 123911627. 
19 unufact 11107116. tanufact 17474. 
20 trans/col' 75117597. trans/coli 38593324. 
21 gs/elec ut 69898349. gs/elec ut 8277. 
22 Ifholesale 472704000. IIholesale 328327959. 
23 retail 258615000. retai I 28375375. 
24 fir e 52319947. fir e 797983. 
25 other serv 54312596. other serv 4291488. 
26 education 54730708. education 6947371. 
27 health ser 30182330. health ser 10717867. 
2B lIatisell/tr 5190564. Ifat/sell/tr 890804. 
29 local govt 75626984. local govt 317772. 
30 households 446731063. 
Final Delands 2042163038. 

Table 4-14. Tyre II Business Multirliers and Type II EaploYlent 
Requireaent Hu tipliers for Calpbe 1 County, Wyoling , 

Business Multiplier ElploYlent Multiplier 

NAME(RANK) MULTIPLIER NAHE(RANK) MULTIPLIER 

cattle( 9) 2.8540611 cattle( 4) • 4209b79BE-04 
sheep! 2) 3.1114662 sheep ( 1) • 4355B534E-04 
oats(13) 2.6769116 oats (10) .3755811 OE -04 

grass hay(10) 2.8529142 gr ass hay ( 71 • 38B45893E-04 
baled alfa( 3) 3.0755706 baled aHa( 3) .43271910E-04 
1rain crnm) 2.7551550 grain crn( B) .3B039473E-04 
d bar! ey (11) 2.7792323 barley ( 9) • 37722984E-04 

II t barlet23) 2.0528000 barler (13) • 35704B65E-04 
all Ifhea ( B) 2.8888406 all Ifhea ( 6) • 39272802E-04 
dry beans ( 4) 3.0035616 dry beans( 2) • 43320524E-04 
potatoes(14) 2.6255426 potatoes(ll) • 36558317E-04 

su~ar beet! 6) 2.9732112 su~ar beet( 5) .41048916E-04 
ot er a~ri(15) 2.6209272 ot er ari (12) • 36534057E-04 

fores ry (29) 1.2301287 fares ry(30) .21424718E-05 
coal line(26) 1.7622904 coal line(26) • 88933696E-05 

oi 1/gas pr (27) 1.5943689 oil/gas pr (28) • b4984072E-05 
other line( 5) 2.9785170 other Ii ne (19) • 24820503E-04 
constructi (21) 2.2455840 constructi(23) • 12260962E-04 

unufact (25) 1.8523335 tanufact (21) .20663028E-04 
trans/co.,. (16) 2.5812614 trans/coaI(17) .30654832E-04 
gs/elec ut(20) 2.3373432 gs/elec ut(27) .B3758272E-05 
wholesale(30) 1.2115639 IrIholesale(29) • 33136 722E -05 

retail (28) 1.4624047 retail (24) .11126352E-04 
fir e1l8) 2.3958200 fir e(22) • 183739B6E-04 

other serv(22) 2.1660259 other serv (14) • 33475489E-04 
educati on I 171 2.4829049 education (16) • 31076404E-04 

heal th ser (19) 2.3B5b454 health ser (15) .31476241E-04 
watlsew/tr( 7) 2.9397700 wat/selrl/tr (20) • 24170192E-04 
local govt ( 1) 3.1B677b5 local govt(18) • 29498676E-04 
households(24) 1. 97b9031 households(25) .8B974525E-05 
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Table 4-15. Total Sales and Final deland Sales 
for Carbon County, Wyoling 

Total Sales Final Deland Sales 

1 cattle 44702311. cattle 40074042. 
2 sheep 1465756. sheep 1354247. 
3 oats 80451. oats 80451. 
4 grass hay 9450658. grass hay 6953147. 
5 bal ed aHa 1938044. baled alfa 1045794. 
6 ~rain ern 101. ~rain crn 101. 
7 d barley 128355. d barley 128355. 
8 lit barler 100. Ilt barler 100. 
9 all IIhea 177117. all IIhea 7468. 

10 dry beans 101. dry beans 101. 
11 potatoes 101. potatoes 87. 
12 su~ar beet 102. su~ar beet 102. 
13 at er ari 957302. at er a~ri 117346. 
14 fares ry 6158230. fares ry 5028618. 
15 coal aine 175439345. coal line 159247872. 
16 oil/gas pr 252658913. oil/gas pr O. 
17 other line 117555107. other line 116981618. 
18 constructi 50184432. conslructi 34883924. 
19 unufact 596551578. unufact 557506244. 
20 trans/coll 28937860. translcoll 16914133. 
21 gs/elec ut 37685715. gs/elec ut 1367011B. 
22 wholesale 38679000. IIholesale 7844225. 
23 retail 122706000. retai I 11038503. 
24 fir e 27707673. fir e 2709832. 
25 other serv 26836000. other serv 6320237. 
26 education 25987351. education 6520541. 
27 heal th ser 18779146. health ser 8484910. 
28 lIat/sell/tr 2913599. lIat/sell/tr 823035. 
29 local govt 29173311. local govt 500232. 
30 households 234632703. 
Final Delands 1094237461. 

Table 4-16. Tyre II Business "ultipliers and Type II ElploYlent 
Requirelent "u tipliers for Carbon County, Wyollng 

Business "ultiplier EaploYlent "ultiplier 

NA"E(RANK) "ULTIPLIER NA"E(RANK) "ULTIPLIER 
cattl e (12) 2.9499396 cattle( 14) .29999671E-04 
sheep ( 2) 3.3225499 sheep ( 8) .31541742E-04 
oatsl 1) 3.3225612 oats( 9) .31541722E-04 

grass hay( 8) 3.1897773 grass hay(15) • 29511754E -04 
baled alfa( 4) 3.2851048 baled alfa( 7) .31907527E-04 
~rain crn( 9) 3.1861594 rain crn(l]) .29168985E-04 
d barley(10) 3.1718049 d barley(16) • 29239238E-04 

Ilt badet 15) 2.7795812 Ilt barler (19) • 25750728E-04 
all whea I 6) 3.2115203 all IIhea (13) .30182263E-04 
dry beans( 5) 3.2544447 dry beans(10) .31137532E-04 
potatoes (11) 3.1150540 potatoes(18) .27591462E-04 

su~ar beet( 7) 3.1975303 su~ar beet(12) .30665121E-04 
at er ari (18) 2.5657263 at er ari (20) • 23009263E-04 

fares ry(17) 2.5898985 fores ry(11) .30844497E-04 
coal line(26) 1.8135643 coal line(26) .98317528E-05 

oil/gas pr(29) 1.3782643 oil/gas pr(29) .39517556E-05 
other line(30) 1.3744664 other line(28) .52695546£-05 
constructi (24) 1.%59166 constructi (22) • 16265593E-04 

aanufact (27) 1.5487288 lanufact (30) .21852189£-05 
trans/co •• (14) 2.7972369 tranS/COIII( 6) .34998786E-04 
gs/elec ut(25) 1. 9222916 gsJelec ut(25) .1062922IE-04 
wholesale(22) 2.0354029 IIholesale(27) • 92473286E-05 

retail (28) 1.4104347 retail (23) • 13528632E-04 
fir e(20) 2. 38~8114 fir e (21) • 2~579775E-04 

other serv (21) 2.03.,6580 other serv ( 3) .3 419369E-04 
educati on (16) 2.6957350 educati on ( 1> .40900539E-04 

health ser (19) 2.5213870 health ser ( 2) • 39169354E-04 
wat/sew/tr (13) 2.9280137 lIat/sell/tr( 4) • 37878639E-04 
local govU 3) 3.3187905 local govU 5) • 36569132E-04 
households(23) 2.0303067 households(24) .II075325E-04 
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Table 4-17. Total Sales and Final deland Sales 
for Converse County, Wyoling 

Total Sales Final Detand Sales 

1 cattle 140B153B. cattl e 125022B7. 
2 sheep 3146509. sheep 2925658. 
3 oats 195173. oats 195173. 
4 grass hay 118B329. grass hay 195720. 
5 baled alfa 401279B. bal ed alfa 3735602. 
6 rain crn 101. ~rain crn 101. 
7 d barley 1874B3. d barley 1874B3. 
8 tIt barler 121. lit barler 121. 
9 all whea 346670. all whea 32B970. 

10 dry beans 6453. dry beans 6453. 
11 potatoes 101. potatoes 101. 
12 su~ar beet 102. su~ar beet 102. 
13 at er a~ri 1145000. at er a~ri 157349. 
14 fores ry 112. fores ry 111. 
15 coal line 5695B249. coal tine 5695B244. 
16 oil/gas pr 250140043. oil/gas pr 199229760. 
17 other line 11514740. other line 11514729. 
18 constructi 22450405. constructi 4079594. 
19 unufact 2B26397. llin u fact 3595B. 
20 trans/co.t 124017B4. trans/cotl 5257164. 
21 gsJelec ut 45665636. gs/elec ut 2B291619. 
22 wholesale 216B8023. wholesale 1280241. 
23 retai I 73671000. retai I 3343771. 
24 fir e 20610235. fir e 378109. 
25 other serv 11097914. other serv 1333BB. 
26 education 16036865. education 9386126. 
27 health ser 7147451. health ser 344557. 
28 Wit/sell/tr 2116123. wat/sew/tr 79B779. 
29 I Deal govt 13729926. local govt 225128. 
30 households 168771989. 
Final Deaands 418786001. 

Table 4-18. Tyre II Business "ultipliers and Type II ElploYlent 
Requiretent Hu tipliers for Converse County, Nyo.ing 

Business "ultiplier ElploYlent "ultiplier 

NA"E(RANK) "ULTIPLIER NAHE(RANK) HULTIPLIER 

cattle(10) 2.8162408 cattle(IO) • 45794443E-04 
sheep ( 2) 3.1016109 sheep ( 3) • 48329706E-04 
oats(14) 2.6683754 oats(15) • 41537758E-Q4 

grass hay( 9) 2.8208956 grass hay(13) • 44493545E-04 
baled aHa( 4) 3.04815B9 baled alfa( 2) • 48350981E-04 
~rain ern( 7) 2.BB14162 1rain ern( 9) .46421779E-04 
d barley (13) 2.7463602 d barley(14) • 43628530E-04 

lit barlet( 1) 3.3609332 lit barler( 1) • 58666177E-04 
all whea ( 8) 2.8571539 all whea (12) • 44728054E-04 
dry beans( 6) 2.9712963 dry beans( 8) .47016644E-04 
potatoes (12) 2.7735749 potatoes(11l • 45309588E-04 

su~ar beet( 5) 3.042B7B8 su~ar beet( 6) • 475B9693E-04 
at er a~ri (16) 2.5732323 ot er ari (16) .39602513E-04 

fores ry(17) 2.5482B69 fores ry(25) • 167626B9E-04 
coal line(28) 1.590B263 coal line(29) .102B4641E-04 

oil/gas pr(27) 1.6620974 oil/gas pr (30) .7B756849E-05 
other line(23) 2.1112172 other line(24) • 17662861E-04 
construeti (25) 2.0312073 constructi (20) • 24893457E-04 

aanufact (26) 1,7585801 tanufact (21) • 22777225E-04 
trans/colI(18) 2.4600704 trans/coli (19) • 31550775E-04 
gs/elec ut (21) 2.3530153 gs/elec ut(23) • 17723378E-04 
whol esal e (29) 1.4379265 wholesale(26) • 13388270E-04 

retail (30) 1.3418222 retail (27) • 12860666E-04 
fir e(19) 2.4189758 fir e(22) .21981099E-04 

other serv(22) 2.2338122 other serv ( 4) • 48303835E-04 
edueation(15) 2.6596063 education( 5) .48127061E-04 

health ser (20) 2,4041324 heal th ser ( 7) • 47052582E-04 
wat/sew/tr (lll 2,B146564 wat/sew/tr(IB) • 32744305E-04 
local govt( 3) 3.0765539 local govt( 17) • 38715030E-04 
households(24) 2.0317183 households(28) • 11919810E-04 
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Table 4-19. Total Sales and Final deland Sales 
for Crook County, Wyoling 

Total Sales Final Deland Sales 

1 cattle 13349113. cattle 11135048. 
2 sheep 677402. sheep 622930. 
3 oats 352418. oats 352418. 
4 grass hay 1517999. grass hay 697289. 
5 baled alfa 5811251. baled alfa 5534055. 
6 rain crn 24830. rain crn 24830. 
7 d barley 294741 d barley 294741. 
8 lIt barler 85. lit barler 85. 
9 all whea 1509265. all whea 1462685. 

10 dry beans 101. dry beans 101. 
11 potatoes 5778. potatoes 5773. 
12 su~ar beet 100. su~ar beet 92. 
13 ot er ari 1438251. ot er ari O. 
14 fores ry 9783668. fares ry 7521408. 
15 coal line 66. coal line 66. 
16 oil/gas pr 94734424. oil/gas pr 91679359. 
17 other Ii ne 40847349. other line 40847292. 
18 constructi 13518842. constructi 9996578. 
19 unufact 1158059. lanufact 11816. 
20 trans/coli' 4549729. trans/col' 1289984. 
21 gs/el ec ut 11361569. gs/elec ut 6768002. 
22 wholesale 9475989. wholesale 786703. 
23 retai I 17118814. retai 1 45396. 
24 fir e 5747642. fir e 110102. 
25 other serv 1549644. other serv 27683. 
26 education 6617762. education 4150544. 
27 health ser 1885098. health ser 5646. 
28 watlsew/tr 817753. wat/sew/tr 21204. 
29 local govt 5253578. local govt 1131846. 
30 households 66805399. 
Final Deaands 227403142. 

Table 4-20. Tyre II Business HUlti~liers and Type II Elployment 
Requirellent Hu tipliers for Crook ounty, Wyollng 

Business Multiplier ElploYlent Hultiplier 

NAHE(RANK) MULTIPLIER NAHE(RANK) MULTIPLIER 

cattle(16) 2.1139039 cattle( 7) .41006944E-04 
sheep ( 5) 2.4614796 sheep ( 6) • 43775042E-04 
oats I I7l 2.0671248 oats(14) • 36922912E-04 

gr ass hay (10) 2.2438946 grass hay(lO) .38063142E-04 
baled alfal 6) 2.4250494 baled alfa( 5) • 43825455E-04 
~rain crn(14) 2.1939644 ~rain crnm) • 36950278E-04 
d barley(15) 2.1709366 d barley(17) • 36450101E-04 

lit barle{( 8) 2.3336137 lit barle~( 9) .40400750E-04 
all whea (13) 2.1955870 all whea (12) .37358071E-04 
dry beans I 1) 2.6496844 dry beans( 2) • 48125106E-04 
potatoes I 9) 2.2918232 potatoes ( 8) .40862174E-04 

su~ar beet( 2) 2.6427825 su~ar beet( 3) • 45173405E-04 
at er a~ri(20) 2.0307177 ot er ari (16) • 36508766E-04 

fores ry(l1) 2.2424050 fares ry (21) .27591360E-04 
coal ,ine( 4) 2.5067204 coal lIine(22) • 25098500E-04 

oil/gas pr(29) 1.1792852 oil/gas pr (30) • 23825382E-05 
other lIinel271 1.2236302 other .ine(28) .61486826E-05 
constructi (24) 1.6840060 constructi (24) .15903985E-04 

Ianufact(23) 1.8936440 unufact (18) • 33430245E-04 
trans/coII1l8) 2.0654939 trans/colll(20) .31610741E-04 
gslel ec ut(26) 1.3023876 gs/elec ut(26) .74856914E-05 
IIholesale(30) 1.0924161 wholesale(29) • 34290289E-05 

retail (28) 1.1926453 rehil(25) • 14969542E-04 
fire(19) 2.0522713 fir e(23) • 16009822E-04 

other serv (22) 1.9354915 other serv ( 1) • 65182308E-04 
education(12) 2.2336393 education( 4) • 44995635E-04 

health ser (21) 1.9879442 health ser (Ill .37973731 E-04 
watlsew/tr ( 7) 2.3355254 wat/sew/tr (15) • 36655867E-04 
local govt( 3) 2.5298485 local govt( 19) • 321608117E-04 
househo1ds(25) 1.5346714 households(27) .73708973E-05 
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Table 4-21. Total Sales and Final deland Sales 
for Frelont County, Nyoling 

Total Sales Final Deland Sales 

1 cattl e 19943475. cattle 11730161. 
2 sheep 1300443. sheep 1124165. 
3 oats 850702. oats 850702. 
4 grass hay 5611495. grass hay 4326256. 
5 bal ed alfa 10502429. baled alfa 10092112. 
6 ~rain ern 531000. rain ern 530977. 
7 d barley 1478880. d barley 1478879. 
8 lit barler 3450720. lit barler 3450717. 
9 all IIhea 246198. all whea O. 

10 dry beans 108. dry beans 67. 
11 potatoes 100. potatoes 59. 
12 su~ar beet 13700. su~ar beet 13700. 
13 ot er a~ri 4475290. ot er ari 1725114. 
14 fores ry 4772291. fares ry 4469624. 
15 coal line 100. coal line 97. 
16 oil/gas pr 388068808. oil/gas pr 341992146. 
17 other Ii ne 64579267. other Ii ne 62706626. 
18 constructi 91261941. constructi 59666328. 
19 llinufact 3210208B. lanufact 500436. 
20 trans/colli 27594183. trans/co •• 4943624. 
21 gs/elec ut 37382692. gs/elec ut 3657901. 
22 IIholesale 90561802. I4holesale 15309097. 
23 retai I 215606003. retai I 31284524. 
24 fir e 56241936. fir e 4664810. 
25 other serv 45366900. other serv 1158B211. 
26 education 53985609. education 34880527. 
27 health ser 34093679. health ser 16266377. 
28 l4at/sell/tr 384B219. lIat/sell/tr 130162. 
29 local govt 27699487. local govt 809361. 
30 households 407588459. 
Final Dellands 854040799. 

Table 4-22. Tyre II Business MUltifliers and Type II Elployment 
Requirelent Hu tipliers for Frelon County, Nyoling 

Business Multiplier ElploYlent Multiplier 

NAME(RANK) MULTIPLIER NAHE(RANK) MULTIPLIER 

cattle(13) 2.9968937 cattle( 8) • 45231355E-Q4 
sheep ( 3) 3.3389531 sheep ( 4) • 48193495E-04 
oats( 5) 3.2666681 oats( 6) .46192112E-04 

grass hay( 9) 3.1071159 grass hay( 9) .45041201E-04 
bal ed alfa ( 4) 3.3138929 baled aHa( 3) • 49469035E-04 
1rain crn(12) 3.0211240 ~rain crn(13) • 43767419E-04 
d barley(11) 3.0412426 d barley(12) • 43913373E-04 

lit barler(10) 3.0412433 II t barler (11) • 43913402E-04 
all whea ( 8) 3.1267482 all whea (10) • 44339688E-04 
dry beans ( 1) 4.0317784 dry beans( 1) • 74994758E-04 
potatoes(19) 2.5577891 potatoes (17) • 38355322E-04 

su~ar beet( 6) 3.1903581 su~ar beet( 7) • 45540206E-04 
at er a~ri (16) 2.7017189 ot er ari(16) • 39256499E-04 

fores ry(22) 2.2837912 fores ry(19) .30B23231E-04 
coal line(21l 2.3382220 coal .ine(27) • 12331762E-04 

oi lIgas pr (27) 1.6335871 oil/gas pr(30) .72444175E-05 
other line(25) 2.0824793 other line(25) • 15175581E-04 
constructi(23) 2.2554905 constructi (21) .21279077E-04 

Ianufict(26) 1.7147218 unufact(23) • 19197793E-04 
trans/collI(17) 2.6117716 trans/col.(20) • 28420572E-04 
gs/elec ut(29) 1. 5770461 gs/elec ut(29) • 72975563E-05 
wholesale(30) 1.5287428 IIholesale(28) .10750621E-04 

retail (28) 1.5795581 retail (24) • 15411782E-04 
fir e(20) 2.5440477 fir e(22) • 19537021E-04 

other serv(lS) 2.7130972 other serv( 2) • 55867444E-04 
education(14) 2.8102204 education ( 5) • 47990426E-04 

heal th ser (18) 2.5717268 health ser (18) • 35331320E-04 
Hat/sell/tr! 7) 3.1576006 lIat/sew/tr (14) • 41372695E-04 
I Deal govt ( 2) 3.4163228 1 Deal govt (IS) • 40321223E -04 
households(24) 2.2322800 households(26) • 1351B314E-04 
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Table 4-23. Total Sales and Final deland Sales 
for Bosh en County, Wyoling 

Total Sales Final Deland Sales 

1 cattle 38560486. cattle 31880737. 
2 sheep 238953. sheep 201081. 
3 oats 240381. oats 240377. 
4 grass hay 2584846. grass hay 320712. 
5 baled alfa 7136634. baled alfa 6325268. 
b ~rain crn 10107206. ,rain crn 8907200. 
7 d barley 947201. d barley 500498. 
8 lit barler 182. lit barler 173. 
9 all IIhea 121. all IIhea 121. 

10 dry beans 109201. dry beans 109197. 
11 potatoes 762303. potatoes 290413. 
12 su~ar beet 350600. su~ar beet O. 
13 ot er alri 3850827. ot er a~ri 1625759. 
14 fores ry 163. fores ry 163. 
15 coal line 184. coal line 174. 
16 oil/gas pr 159. oil/gas pr 31. 
17 other line 97. other line 26. 
18 constructi 14999879. constructi 10260477. 
19 unufact 42772000. unufact 37502292. 
20 trans/coll 28366700. trans/col' 15974807. 
21 gs/eIec ut 12542091. gs/elec ut 4917776. 
22 IIholesale 92303875. Mholesale 52742755. 
23 retail 62067479. retai I 213125. 
24 fir e 20900919. fir e 489801. 
25 ot her ser v 13135460. other serv 264195. 
26 education 17839711. education 16176016. 
27 health ser 7085040. health ser 1271090. 
28 MatlseM/tr 1440754. Mat/seM/tr 83117. 
29 local govt 4729180. local govt 328077. 
30 households 121275979. 
Final Delands 258819131. 

Table 4-24. Tyre II Business Hultipliers and Type II ElploYlent 
Requirelent Hu tipliers for Goshen County, Wyollng 

Business Hultiplier ElploYlent Hultiplier 

NAME(RANK) MULTIPLIER NAME (RANK) MULTIPLIER 

cattle(111 2.9112001 cattle(10) .477669blE-04 
sheep ( 2) 3.2162499 sheep( 5) .50920034E-04 
oats( 3) 3.2162050 oats( 6) .50919349E-04 

grass hay(10) 2.9436148 grass hay(12) • 46263239E-04 
baled aHa( 4) 3.1742462 baled alfa ( 3) • 52486381E-04 
~rain crn(t4) 2.8295551 ~rain crn(14l • 44197513E-04 
d barley(12) 2.8792312 d barley(13) .45158919E-04 

lit bar! er ( 11 3.3593557 Ilt barler( 9) • 47878989E-04 
all Mhea (13) 2.8633428 all IIhea (16) .41840556E-04 
dry beans ( 6) 3.0951959 dry beans( 7) .50491497E-04 
potatoes (15) 2.7547248 pohtoes(15) • 42976706E-04 

su~ar beet( 7) 3.0533394 su~ar beet( 8) • 48052874E-04 
ot er ari (17) 2.6101084 ot er ari (18) • 39575405E-04 

fores ry ( 5) 3.1446841 fores ry (17) • 41535637E-04 
coal line(21) 2.4437679 coal line (27) .11534679E-04 

oil/gas pr(27) 1.6644615 oil/gas pr(29) .64889911E-05 
other line(22) 2.3787536 other line(26) • 11778585E -04 
constructi (24) 2.3191150 constructi (21) • 270B6233E-04 

.anufact(28) 1.5231737 lanufact (25) • 12514988E-04 
trans/co'I(18) 2.5436005 trans/co.a(22) .2002422BE-04 
gs/elec ut(30) 1. 2456041 9sfelec ut(30) • 45373b36E-05 
wholesah(29) 1.3969909 wholesale(28) .761BI697E-05 

retai 1 (26) 1.69~0345 retail (23) • 1626B430E-04 
fir e(20) 2.45 450B fir e(20) • 27B95650E-04 

other serv(23) 2.3627480 other serv ( 11 .58894710E-04 
educati on (16) 2.6742638 education( 4) .51618413E-04 

health ser (19) 2.4743922 heal th ser (1Ii • 47263657E-04 
wat/sew/tr! 8) 3.0503473 lIat/sew/tr( 2) .54440732E-04 
local govt( 9) 2.9981651 local govU(9) .38711524E-04 
households(25) 2.0979112 households(24) • 13235963E-04 
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Table 4-25. Total Sales and Final deland Sales 
for Hot Springs County, Wyoling 

Total Sales Final De.and Sales 

1 cattle 7346821. cattle 6551189. 
2 sheep 431605. sheep 389711. 
3 oats 127190. oats 127190. 
4 grass hay 549844. grass hay 93059. 
5 baled alfa 4465859. baled aHa 4317571. 
6 ~rain crn 25547. rain crn 25546. 
7 d barley 331655. d barley 331655. 
8 tilt barler 106. ,It barl er 106. 
9 all IIhea 20677. all IIhea 20677. 

10 dry beans 101. dry beans 101. 
11 potatoes 101. potatoes 83. 
12 su~ar beet 9148. su~ar beet 9144. 
13 ot er ari 1043262. ot er ari 76882. 
14 fores ry 132. fores ry 125. 
15 coal line 101. coal .ine 101. 
16 oil/gas pr 211631536. oil/gas pr 204392693. 
17 other Ii ne 102. other line 102. 
18 constructi 6317892. constructi 1633665. 
19 unufact 801340. .anufact 9881. 
20 trans/coll 4040646. trans/colli 786684. 
21 gs/elec ut 28133766. gs/elec ut 17721230. 
22 IIholesale 13519096. wholesale 1204376. 
23 retai 1 41084000. retai I 6877002. 
24 fir e 10714670. fir e 252170. 
25 other serv 7870234. other serv 1531809. 
26 education 7186420. education 2419471. 
27 health ser 957617B. health ser 6165716. 
28 wat/sew/tr 908797. wat/sew/tr 73111. 
29 local govt 8471442. local govt 185613. 
30 households 74336998. 
Final Deunds 298545183. 

Table 4-26. TYfe II Business Multipliers and Type II Elploy.ent 
Requirelent Mu tipliers for Hot Springs County, Wyoming 

Business Multiplier ElploYlent Multiplier 

NAME (RANK) MULTIPLIER NAME (RANK) MULTIPLIER 

cattle(16) 2.8123044 cattl e (17) • 34452657E-04 
sheep ( 4) 3.1724326 sheep ( 7) • 37646228E-04 
oats ( 5) 3.1724304 oats( 8) • 3764620BE-04 

grass hay( 9) 3.0175485 gr ass hay (11) • 36073177E-04 
baled aHa( 2) 3.1903024 baled alfa( 4) • 38872261E-04 
~rain crn(12) 2.9437587 rain crn(14) • 35122394E-04 
d barley(11) 2.9596257 d barley(13) .35517172E-04 

,I t bar 1 er (15) 2.8889198 ,It barler' 2) .48616424E-04 
all whea (10) 3.0000792 all whea (12) • 35999269E-04 
dry beans( 3) 3.1833687 dry beans( 5) • 38753876E-04 
potatoes(13J 2.9079085 potatoes(16) .34715319E-04 

su~ar beet( 8) 3.0561201 su~ar beet ( 9) • 36210096E-04 
ot er ari (17) 2.6643572 ot er a~ri (20) .30835874E-04 

fores ry( 1) 3.1970703 fores ry(24) • 22083556E-04 
coal line( 6J 3.1412562 coal line(22) • 27345026E-04 

oi lIgas pr (29) 1.3161172 oil/gas pr(29) .39463106E-05 
other line (22) 2.3933773 other line(28) .84610539E-05 
constructi(24) 2.3397031 constructi (21) • 27784490E-04 

aanufact (25) 2.1359949 unufact(18) .33584130E-04 
trans/co.I(20) 2.4892965 trans/col.(19) • 31360544E-04 
gs/elec ut(30) 1.1742445 gslelec ut(30) • 28166553E-05 
IIholesale(27) 1.6005296 IIholesale(27) .10878231E-04 

retail (28) 1.3635259 retail (26) .11719182E-04 
fir e(23) 2.3809485 fir e(23) .2220b950E-04 

other serv (18) 2.6185428 other serv ( 1) • 53267052E-04 
education (19) 2.5579461 education( 6) • 38094332E-04 

health ser (21) 2.4741602 health ser ( 3) .40970010E-04 
IIIat/selll/tr(14) 2.8898522 lIat/selll/tr(10) • 36078502E-04 
local govt( 7) 3.1349871 local govtl15l .35018209E-04 
households(26l 2.0919370 households(25) • 119108b3E-04 
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Table 4-27. Total Sales and Final deland Sales 
for Johnson County, Wyoling 

Total Sales Final Deland Sales 

1 cattle 12083392. cattle 8175053. 
2 sheep 1664777. sheep 1559070. 
3 oats 206446. oats 206446. 
4 grass hay 597529. grass hay 96357. 
5 baled aHa 4978907. baled alfa 4752264. 
o ,rain crn 101. ,rain crn 101. 
7 d barley 191862. d barley 191862. 
8 11 t barlet 112. lit badet 112. 
9 all whea 143914. all !thea 143914. 

10 dry beans 101. dry beans 101. 
11 potatoes 101. potatoes 101. 
12 sugar beet 102. su~ar beet 102. 
13 otfier ari 1665122. ot er a~ri 666743. 
14 fores ry 54870. fores ry 54876. 
15 coal line 108. coal line 108. 
16 oil/gas pr 87448000. oil/gas pr 86101054. 
17 other Ii ne 7486656. other line 7486656. 
18 constructi 8874345. constructi 5559744. 
19 aanufact 6034044. lanufact 2575677. 
20 trans/cOil 1274037. trans/coel 1005686. 
21 gs/elec ut 5527395. gs/elec ut 162729. 
22 wholesale 13210338. wholesale 927089. 
23 retai I 53548000. retai I 14355545. 
24 fir e 13170077. fir e 3956975. 
25 other sen 7274944. other serv 243882. 
26 education 6756170. education 5454874. 
27 health ser 6048507. health ser 2289761. 
28 wat/sell/tr 910801. llat/sell/tr 28348. 
29 local govt 4064719. local govt 710054. 
30 households 88767998. 
Final Deaands 205178701. 

Table 4-28. Tyre II Business Multipliers and Type II ElploYlent 
Requirelent "u tipliers for Johnson County, Wyoling 

Business Multiplier Elployeent Multiplier 

NAMEIRANK) MULTIPLIER NAHEIRANK) MULTIPLIER 

cattle I 11) 2.6606503 cattle(11) .40324170E-04 
sheepl 3) 2.9302731 sheepl 8) • 41749350E-04 
oats I 14) 2.6170512 oatsU7l • 37263568E-04 

grass hayl 9) 2.7091032 grass hay I 12) • 39088309E-04 
baled alfa( 1) 2.9645098 baled aHa( 5) • 43569555E-04 
rain crnllO) 2.6648423 ~rain crn(14) • 38833185E-04 
d barley (15) 2.6149035 d barley(5) • 38048877E-04 

lit barler 4) 2.9015337 lit barlet( 2) • 47360420E-04 
all IIhea ( 8) 2.7156495 all !thea (13) • 39077972E-04 
dry beansl 2) 2.9438730 dry beans( 4) .44404216E-04 
potatoes I 17) 2.5547882 potatoes (16) • 37423402E-04 

su~ar beetl 5) 2.8766050 su~ar beet I 9) • 41625302E-04 
ot er a~ri (10) 2.6053750 ot er ari (18) .30023900E-04 

fores ry (21) 2.1757955 fores ry 1 1) .8039202IE-04 
coal line(13) 2.0301807 coal line(22) • 24553457E-04 

oil/gas pr(28) 1.2569175 oil/gas pr(29) .55419300E-05 
other line(24) 2.0162658 other line!2S) • 13135237E-04 
constructi (22) 2.0799001 constructi (21) • 25262972E-04 

aanufact (20) 1.0233586 aanufact(24) .15154052E-04 
trans/coII(20) 2.1920400 trans/cO'I(20) • 26369303E-04 
gs/elec ut(29) 1.2122025 gs/elec ut(30) • 457605B6E-05 
whol~sale(30) 1.1932059 whol~sale(28) • 57955903E-05 

retai 1(27) 1.3658701 retail (26) .1224440IE-04 
fir e 1 19) 2.2485423 fir e(23) • 18127014E-04 

other serv(25) 1. 9159296 other sen! 7) • 42003236E-04 
edllcation(12) 2.6519549 education ( 3) • 47179714E-04 

health ser (18) 2.4708235 health serl 6) .431107b2E-04 
wat/se!t/tr( 6) 2.8696771 wat/se!t/tr(10) • 41397242E-04 
local govt ( 7) 2.8404920 local govt(19) • 34828757E-04 
households(23) 2.0464048 households(27) • 11979159E-04 
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Table 4-31. Total Sales and Final deland Sales 
for Lincoln County, Wyoling 

Total Sales Final Deland Sales 

1 cattle 
2 sheep 
3 oats 
4 grass hay 
5 baled alfa 
6 grain crn 
7 fd barley 
8 lit barley 
9 all Nheat 

10 dry beans 
11 potatoes 
12 sugar beet 
13 other agri 
14 forestry 
15 coal line 
16 oil/gas pr 
17 other .ine 
18 constructi 
19 aanufact 
20 trans/coli 
21 gs/elec ut 
22 IIholesale 
23 retail 
24 fir e 
25 other serv 
26 education 
27 health ser 
28 lIat/sell/tr 
29 local govt 
30 households 
Final Delands 

8344757. 
951566. 
91875. 

3092273. 
7833834. 

101. 
2360923. 

217. 
57971. 

101. 
133. 
102. 

7805434. 
4347709. 

77907300. 
149678139. 

112. 
68551576. 
25324146. 
999634-4. 

97710196. 
30178339. 
79501781. 
26085685. 
11243659. 
17117117. 
3918684. 
1603345. 

13711113. 
146586086. 
415204811. 

cattle 
sheep 
oats 

grass hay 
baled aHa 
grain crn 
fd barley 

II t barley 
all Nheat 
dry beans 
potatoes 

sugar beet 
otfier agri 

forestry 
coal .ine 

oil/gas pr 
other line 
constructi 

lanufad 
trans/coil 
gs/elec ut 
IIholesale 

retai] 
fir e 

other serv 
education 

health ser 
lIat/sell/tr 
local govt 

7180786. 
864928. 
91875. 

2369203. 
7656058. 

101. 
2360923. 

217. 
57971. 

101. 
101. 
102. 

5461130. 
3984950. 

22260330. 
134373852. 

105. 
51923268. 
17393829. 
2070849. 

81853986. 
1050032. 

11050741. 
322033. 
122831. 

10309417. 
13843. 
34690. 

146679. 

Table 4-32. Tyre II Business Multipliers and Type II EaploYlent 
Requireaent Ku tipliers for Lincoln County, Nyoling 

Business Multiplier ElploYlent Multiplier 

NAKE(RANK) KULTIPLIER NAKE(RANK) MULTIPLIER 

cattle(10) 2.7143617 cattle( 8) • 43291083E-04 
sheep( 2) 2.9994517 sheep ( 3) • 46094123E-04 
oats( 3) 2.9994337 oats( 4) • 46093557E-04 

gr ass hay (11) 2.7006920 grass hay(10) • 41369718E-04 
baled aHa ( 5) 2.9582922 baled alfa ( 2) .47275768E-04 
~rain crn(l2) 2.6437018 ~rain crn(l1) .41185556E-04 
d barley(13) 2.6081356 d barley(13) .40024794E-04 

lilt barler' 4) 2.9793430 Ilt barler( 6) .45124277E-04 
all IIhea ( 9) 2.7214310 all IIhea (12) .4070908IE-04 
dry beans( 6) 2.9490993 dry beans ( 1) .47417785E-04 
potatoes(19) 2.2254883 potatoes(17l • 37502573E-04 

su~ar beet( 7) 2.8935135 su~ar beet( 7) • 43568498E-04 
ot er arU17l 2.5194153 ot er ari (14) • 38571988E-04 

fores ry(20) 2.1734493 fores ry (16) • 37530672E-04 
coal line(25) 1.9650290 coal line(26) .11420498E-04 

oil/gas pr(29) 1.3788703 oil/gas pr(30) .44638919E-05 
other line(27) 1.9074961 other line(25) .1209507IE-04 
constructi (23) 2.0487491 constructi (22) • 18877292E-04 

lanufact(21) 2.1113176 lIanufact (21) • 18906573E-04 
trans/co •• (15) 2.5643449 trans/co •• (20) .20597062E-04 
gs/elec uti 16) 2.5353256 gs/elec ut(23) • 12880453E-04 
IIholesale(30) 1.3016726 Nholesale(29) .70438460E-05 

retail (28) 1.4045266 retail (27) .10792777E-04 
fir e(24) 2.0088095 fir e(24) • 12283985E-04 

other serv(26) 1.9336226 other serv( 5) • 45709779E-04 
education(14) 2.5897185 education(15) • 38300243E-04 

health ser (18) 2.2908925 health ser ( 9) • 41957433E-04 
Nat/sell/tr( 8) 2.8163291 Nat/seN/tr(18) • 37245622E-04 
local govt( 1) 3.0237918 local govt (19) .30896057E-04 
households(22) 2.0653734 households(28) .97128647E-05 
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Table 4-33. Total Sales and Final deland Sales 
for Natrona County, Nyoling 

Total Sales Final Deland Sales 

1 cattle 8468171. cattle 3441889. 
2 sheep 3457009. sheep 3183842. 
3 oats 153140. oats 153140. 
4 grass hay 751718. grass hay O. 
5 baled alfa 2409135. baled alfa 2158155. 
6 1rain crn 38349. rain ern O. 
7 d barley 40866. d barley 40865. 
8 lIt bader 94. Ilt bader 94. 
9 all IIhea 129049. all IIhea 97245. 

10 dry beans 101. dry beans 101. 
11 potatoes 101. potatoes 101. 
12 su~ar beet 102. su~ar beet 95. 
13 ot er a~ri 859946. at er ari 111159. 
14 fores ry 932653. fores ry 932653. 
15 coal line 97. coal line 97. 
16 oil/gas pr 696475680. oil/gas pr 359802597. 
17 other line 51421362. other line 51292569. 
18 constructi 215064967. construdi 10399753B. 
19 unufact 754113456. unufact 639936102. 
20 trans/coli 151250177. trans/coll 90332246. 
21 gs/elec ut 119557735. gs/elec ut 19795995. 
22 wholesale 1255449392. IIholesale 102B757288. 
23 retai 1 541036000. retai 1 14098451. 
24 fir e 196373212. fir e 3B748903. 
25 other serv 192815261. other serv 97980782. 
26 education 71067194. education 29868494. 
27 heal th ser 72723282. health ser 22633913. 
28 wat/sew/tr 13569676. watlsew/tr 3400746. 
29 local govt 62240414. local govt 1601967. 
30 households 1165761492. 
Final Delands 3059237125. 

Table 4-34. Tr~e 11 Business Multipliers and Type II ElploYlent 
Require.ent Mu ipliers for Natrona County, Nyo.lng 

Business Multiplier ElploYlent Multiplier 

NAHE(RANK) MULTIPLIER NAME (RANK) MULTIPLIER 

cattle( 9) 2.9969459 cattle( 1) .63418126E-04 
sheep ( 7) 3.0457542 sheep ( 4) • 610B4085E-04 
oats(17) 2.5822418 oats (11) .53169107E-04 

grass hay(lll 2.94133B3 grass hay( 7) .55910792E-04 
baled alfa( 4) 3.1732252 baled alfa( 2) • 63306310E-04 
rain crn(13) 2.B477196 ~rain crn( 9) • 543215B4E-04 
d barley(12) 2.B607252 d barley(10) • 53B48166E-04 

lit bader( 6) 3.1090643 lit barle{( 6) • 560603B3E-04 
all whea (10) 2.9423265 all IIhea ( B) • 55514424E-04 
dry beans( 5) 3.1095657 dry beans( 3) • 62553177E-04 
potatoes (15) 2.7389867 potatoes(13) .52663941E-04 

su~ar beet( B) 3.0444592 su~ar beet( 5) • 57753105E-04 
ot er ari(16) 2.6493173 ot er ari (12) • 52750546E-04 

fores ry(23) 2.2690327 fares ry(19) .2B473429E-04 
coal ,inel 2) 3.2680500 coal line(20) • 24475058E-04 

oil/gas pr(26) 2.0969245 oil/gas pr(25) • 15126454E-04 
other line(22) 2.2707055 other lIine(W • 17039206E -04 
constructi (19) 2.4B44204 constructi (22) .217B7937E-04 

unufact (27) 1.9212977 lanufact(2B) .81131170E-05 
trans/colI(20) 2.4449738 trans/coll(21l .24197615E-04 
gs/elec uU30) 1.2366369 gs/elec uU30) • 42053805E-05 
wholesale(29) 1.3B52417 wholesale(29) • 537B4092E-05 

retail(28) 1.5779947 retail(26) • 14090279E-04 
fir e(21) 2.2927732 fir e(23) .20252099E-04 

other serv (24) 2.2475132 other serv (16) • 35048933E-04 
education (14) 2.7527720 education (14) • 47210953E-04 

health ser (18) 2.5215071 health ser (17) • 34691436E-04 
wat/sew/tr( 3) 3.2539666 watlsew/tr (18) .309650BIE-04 
local govt ( 1) 3.3564432 local govt( 15) • 39460546E-04 
households(25l 2.2393557 households(27l • 12146213E-04 
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Table 4-35. Total Sales and Final detand Sales 
for Niobrara County, Wyoling 

Total Sales Final Deland Sales 

I cattle 14833898. cattle 13576349. 
2 sheep 366638. sheep 338592. 
3 oats 306219. oats 306219. 
4 grass hay 1812897. grass hay 967615. 
5 baled alfa 2066405. baled alfa 1764776. 
6 rain crn 178007. rain crn 2776. 
7 d barley 448080. d barley 448080. 
8 lIt barle! 100. lit barle! 100. 
9 all IIhea 930277. all IIhea 420905. 

10 dry beans 101. dry beans 100. 
II potatoes 101. potatoes 97. 
12 su~ar beet 101. su~ar beet 86. 
13 ot er a~ri 881632. at er a~ri 293576. 
14 fores ry 116. fores ry 72. 
15 coal line 125. coal line 123. 
16 oil/gas pr 39424000. oil/gas pr 36572397. 
17 other line 118. other line 109. 
18 constructi 5891611. constructi 4412410. 
19 unufact 3193211. lanufact 1211224. 
20 trans/collI 3384434. trans/colt 1384062. 
21 gs/elec ut 5321176. gs/elec ut 2425102. 
22 whol esal e 10230120. IIholesale 521216. 
23 retai 1 23207000. retail 3546891. 
24 fir e 8797022. fir e 210523. 
25 other serv 3427551. other serv 72511. 
26 education 2429350. educati on 1046757. 
27 health ser 2023291. health ser 457432. 
28 lIat/sell/tr 374988. wat/sell/tr 19472. 
29 local govt 3062490. local govt 86180. 
30 households 36749999. 
Final Deunds 94397315. 

Table 4-36. Ty~e II Business Multipliers and Type II Elploytent 
Requirelent Mu tipliers for Niobrara County, Wyoling 

Business Multiplier Elploytent Multiplier 

NAMEIRANK) MULTIPLIER NAMEIRANK) MULTIPLIER 

cattle( 16) 2.7419572 cattle(14) • 38470526E-04 
sheep( 5) 3.0364814 sheep I 7) .41062816E-04 
oats (19) 2.5659252 oats(18) • 34604677E-04 

gr ass hay (10) 2.8618166 gr ass hay (! 0) • 39837553E-04 
baled aHal 3) 3.0437b71 bal ed aHa ( 6) .43142497E-04 
rain crn(14) 2.7838338 rain crn(13) • 38620662E-04 
d barley(!3) 2.7873028 d barley (11) • 38759562E-04 

.it barle!( I) 3.2184076 lit bar! er II .62711544E-04 
all IIhea (12) 2.8139559 all IIhea (15) .38198312E-04 
dry beans( 6) 3.0260879 dry beans I 5) • 43425090E-04 
potatoes I 17) 2.7139743 potatoes I 16) • 38070319E-04 

su~ar beetl 8) 2.9158822 su~ar beetl 9) • 39845276E-04 
ot er a~ri (18) 2.5996332 at er ari (17) • 34862756E-04 

fores ry I 7) 2.9452311 fores ry (22) .21771397E-04 
coal line( 2) 3.0978358 coal line(23) .18968383E-04 

oil/gas pr(29) 1.3490590 oil/gas pr (30) • 37840718E-05 
other lIine( 9) 2.9056508 other line(20) .24374135E-04 
constructi (26) 1.6001257 constructi (24) • 13027833E-04 

lanufact (25) 1.7412659 lanufac t( 21) • 22757868E-04 
trans/colI(20) 2.5287142 trans/colI(!9) .30958465E-04 
gs/elec ut(30) 1. 3122083 gs/elec ut(29) .60483952E-05 
wholesale(28) 1.4619338 wholesale(27) .9b630815E-05 

retai 1(27) 1.4855009 retai 1 (26) • 12079685E-04 
fir e(24) 1.8256545 fir e(28) .95942911E-05 

other serv (22) 2.2554986 other servl 2) • 5852B893E-04 
education (15) 2.7661734 education I 3) .55323142E-04 

health ser (21) 2.4620305 health serl 4) • 444720B5E-04 
wat/sell/tr (11) 2.8259589 lIat/sell/tr(12) • 38738444E-04 
local govtl 4) 3.0403379 local govt< 8) • 39870523E-04 
households(23) 2.1452422 households(25) • 12328079E-04 
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Table 4-37. Total Sales and Final deland Sales 
for Park County, Wyofling 

Total Sales Final Deland Sales 

1 cattle 56963809. cattle 51585812. 
2 sheep 577144. sheep 499053. 
3 oats 357000. oats O. 
4 grass hay 1266047. grass hay O. 
5 baled alfa 6165995. baled aHa 4994022. 
6 rain crn 678502. rain ern O. 
7 d barley 971393. d barley 6. 
8 lIt barler 8742527. III t barler O. 
9 all IIhea 267328. all "'hea O. 

10 dry beans 142800. dry beans 142800. 
11 potatoes 6141. potatoes 6129. 
12 su~ar beet 101. su~ar beet 68. 
13 ot er a~ri 2260066. ot er a~ri 690282. 
14 fores ry 77. fares ry 72. 
15 coal line 101. coal line 79. 
16 oil Igas pr 613380729. oil/gas pr 590283844. 
17 other line 110. other line 106. 
18 constructi 72834605. constructi 50312253. 
19 unufact 45191073. aanufact 26888067. 
20 tranS/COil 43670102. trans/coll 17242596. 
21 gs/elec ut 23243832. gs/elec ut 35006. 
22 IIholesa I e 87646000. IIholesale 24435428. 
23 retai I 171361000. retai 1 15740038. 
24 fir e 42167021. fir e 724205. 
25 other serv 60632000. other serv 32789569. 
26 education 27115690. education 21380879. 
27 health ser 22340117. health ser 9296656. 
28 Mat/seN/tr 3246767. lIat/sell/tr 543993. 
29 local govt 18227557. local govt 631621. 
30 households 302070963. 
Final Delands 1016203843. 

Table 4-38. TYfe II Business Hultipliers and Type II ElploYlent 
Requirelent Hu tipliers for Park County, Wyoling 

Business Hultiplier ElploYlent Hultiplier 

NAHE(RANK) HULTIPLIER NAHEIRANK) HULTIPLIER 

cattle (19) 2.6407931 eattle(13) • 33290522E-04 
sheepl B) 2.9735436 sheepl 7) • 35085030E-04 
oats (12) 2.8038137 oats I 10) .33616421E-04 

grass hayll0) 2.B356539 grass hayl 9) • 33B6BB19E-04 
baled alfal 5) 3.0368844 baled alfal 3) • 37017885E-04 
~rain crn(14) 2.7682790 ~rain crn(16) • 32805212E-04 
d barley(16) 2.7667323 d barley(15) • 32897696E-04 

lit barler(15) 2.7667418 lit barler(14) • 32897703E-04 
all whea (11) 2.8065985 all IIhea (12) • 3330376BE-04 
dry beansl 7) 3.0096959 dry beansl 5) • 36340037E-04 
potatoes (13) 2.7727837 potatoes (17) • 32352508E-04 

su~ar beet I 4) 3.0644882 su~ar beet I 6) • 35552933E-04 
at er ari (20) 2.5438831 at er ari (19) • 29534B49E-04 

fares ryl 6) 3.0251387 fares ry (20) • 28590063E-04 
coal line( 3) 3.0745024 coal line(24) .17059259E-04 

oil/gas pr(30) 1. 2674186 oil/gas pr (30) • 34876576E-05 
other Ii ne ( I) 3.3860431 other Ii ne (II) • 33304187E-04 
constructi (23) 2.3059184 constructi (22) • 22337755E-04 

unufact (25) 1.9159428 lanufact(25) • 1696952BE-04 
trans/coIl(18) 2.6568451 transfcoll(21) • 25387286E-04 
gsfelec ut(27) 1. 7438653 gs/elec ut(29) .67161452E-05 
IIholesale(28) 1.4958678 IIholesale(28) • 85328333E-05 

retail (29) 1.4893469 retail (2b) • 13425354E-04 
fir e(22) 2.4336546 fir e(23) • 19768492E-04 

other serv (26) 1. 8708024 other serv ( 4) • 36894584E-04 
education (17) 2.6865634 educati on ( 1) .50143563E-04 

heal th ser (21) 2.4644358 health ser ( 2) • 39335350E-04 
",at/sewftrl 2) 3.1481884 ",atfse",ftr (18) .31812188E-04 
I Dcal govt ( 9) 2.9298321 local govt( 8) .34282161E-04 
households(24) 2.1507312 households(27) • 11835701E-04 

















62 

LITERATURE AND SOURCES CITED IN CHAPTER 4 

Bulmer-Thomas, V. 1982. Input-Output Analysis in Developing 
Countries: Sources. Methods. and Applications. John Wiley and 
Sons, Ltd. Chichester, New York, Brisbane, Toronto, Singapore. 

Czamanski, Stan. 1973. Regional and Interregional Social 
Accounting, Lexington Books, Lexington Mass. 204p. 

Gray, S. Lee, John R. McKean, and Edward Sparling. 1979. 
"Measurement of Growth Equalized Employment Multiplier Effects: 
An Empirical Example," Annals of Regional Science, 13, Number 3, 
November 1979, 68-75. 

Leven, C. L. 1961. Regional Income and Product 
Construction and Application. IN W. Hochwald (ed.) 
Regional Accounts. Johns Hopkins Press, 148-195. 

Accounts: 
Design of 

McKean, J.R., J.C. Weber, and R.K. Ericson April 1981. The 
Economies of Mesa County and Garfield, Moffat. Rio Blanco, and 
Routt Counties. Colorado. Colorado Water Resources Research 
Institute. Technical Report Number 35. 155p 

Miller, Ronald E. and Peter D. Blair 1985. Input-Output 
Analysis: Foundations and Extensions. Prentice-Hall, Englewood 
Cliffs, New Jersey. 464p. 

Richardson, H. W. 1972. Input-OutPut and Regional Economics. 
Redwood Press Limited, Trowbridge England. 294p. 

Stone, Richard. 1961. Input-Output and National Accounts, Paris: 
Organization for European Economic Cooperation. 



63 

CHAPTER 5 

PHANTOM SECTOR ANALYSIS 

INTRODUCTION 
The economies of the mountain states including Wyoming have 

been severely effected by down turns in energy, minerals, and 
agriculture and by a federal agricultural program which 
terminates large blocks of producing farms. Increasing rates of 
unemployment, bankruptcies, and bank failures and the associated 
social problems indicate a need for public policies to promote 
development in the region. The Input-output (1/0) economic 
modeling technique can provide useful information on the 
potential economic effects of entry by new industries in a 
region. 

PHANTOM INDUSTRY SECTORS 
New technology or entire new industries can be simulated with 

the 110 model through the use of "phantom sectors." If the new 
sector sells its output entirely to final demand one can build in 
a new column in the 1/0 transactions-among-sectors table showing 
the purchases distribution with total purchases set to a nominal 
amount (say 100,000 dollars) with matching sales to final demand. 
To see the effect of the new industry on other sectors and on the 
total economy, simply expand the exogenous final demand sales for 
the phantom sector. It is this application of the 1/0 model that 
is used in this analysis of the potential economic effects of new 
industries. 

The impact of new industries in the state of Wyoming are 
measured for up to twelve phantom sectors, depending upon the 
county. Because of space considerations, the phantom sectors are 
applied to the total state 1/0 model in this report. In some 
instances, the sectors may not represent viable industries for 
particular counties due to a lack of market or other 
considerations. Thus, the phantom sectors are not applicable to 
all counties in Wyoming. 

EXISTING BASIC INDUSTRIES 
Table 5 - 1 shows the relative size of existing industries and 

the significant "basic" industries in Wyoming. Basic industries 
sell large amounts to exports or other final demands5 creating 

5 Final Demands Excluding Households are the sales for 
final use by each sector in the 1/0 model, these are the 
variables which are determined exogenously and drive the regional 
economy. Final demands are input by the user in order for the 1MS 
computer program to project a new transactions-among-sectors 
table that is consistent with the new final demands. 
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secondary input requirements in the region. Without basic 
industry, most of the market economy of a region will disappear. 

Major exports from the state include: oil and gas products, 
wholesale, households (interest and transfer income), coal mines, 
other mining, manufacturing, retail, cattle production, other 
services, and agricultural production. The manufacturing sector 
is dominated by energy and agricultural processing and other 
sectors, such as wholesale, include extractive products. Thus, 
extraction and agribusiness are primary economic sectors of the 
region. Without these important export industries the economy of 
Wyoming would be a small fraction of its current size. The 
dependence of the region on extraction and energy is even greater 
than is obvious from these accounts since much of the wholesale 
and transport final demands are actually due to the export of 
farm production and extractive or energy products. Weakness in 
world markets for farm and extractive products thus creates 
severe economic problems in Wyoming. 

COMPARISON OF MULTIPLIERS 
As discussed in Chapter 4, the total requirements table shows 

the business multipliers disaggregated for each of the supplying 
industries. A column sum from the table shows the total 
cumulative effect on regional sales if the industry described at 
the column head increases sales to final demand by one dollar. 
Each element of the column shows the total cumulative effect on 
sales by the industry listed at the left of the row. If the 
inverse is calculated "with households", then the household 
sector is included as part of the interdependent intermediate 
processors resulting in added spending feedback to the local 
economy. Thus, the multipliers "with households" results in 
larger multipliers than the multipliers "without households." The 
multipliers which are calculated including the induced household 
spending are known as Type II multipliers. These are the 
multipliers shown on the following tables. 

Business Multipliers are the column sums of the total 
requirements coefficients table discussed above. Type I business 
multipliers are from the table "without households" while the 
Type I I multipliers are from the table "with households." Thus, _ 
as described above, the Type II multipliers incorporate more 
sectoral interdependence and are always larger than Type I 
multipliers. If the business multiplier for an industry is 4.5 
and exports by the industry rise by $1,000,000 this means that 
total sales among intermediate processing sector industries of 
the region will rise by $4,500,000. Counting the export sales 
then, total sales by industries in the region will have risen by 
$5,500,000. 

Resource Multipliers are similar to business multipliers except 
that they are expressed in units of the resource. For example, an 
employment multiplier shows the total cumulative increase in 
workers required in the intermediate processing sector of the 
economy when the sector indicated expands sales to final demand 
by $1 million dollars. The multipliers are the columns sums of 
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the total resource requirements table described above. 

RELATIVE IMPACTS OF NEW INDUSTRIES 
The phantom sector multipliers show the potential effects of 

the creation of up to 12 different types of industry into the 
economies described above. The cumulative effects of the new 
industries on total sales by intermediate processors in the state 
are shown by the business multipliers and the effects on 
employment are shown by the employment multipliers. These 
multipliers are shown in table 5-2. The multipliers for the 
phantom sectors are always shown in capital letters. 

Nine of the top ten business sales multipliers shown in table 
5-2 are for the phantom sectors. Lamb processing, feedlots of all 
sizes, bean processors, diary, and sugar processing all have 
larger business multipliers than the existing sectors shown in 
the Wyoming economy. (This is not to imply that none of the 
phantom sector industries currently exist in Wyoming ... only that 
they were not shown as separate sectors in the Wyoming I/O model 
and thus they were probably not a major part of the economy) It 
is evident that expansion by agricultural production and 
agricultural processing tends to create larger economic effects 
than most other industries. The only phantom sectors with small 
business multipliers were the phosphate fertilizer and machine 
shop sectors. The beef processing sector multiplier was 
intermediate in magnitude. With respect to employment effects, 
feedlots generate more jobs per dollar of exports than any other 
sector in Wyoming (among those studied). In contrast, the 
extraction, trade and manufacturing sectors create many fewer 
jobs per dollar of exports. This is somewhat misleading for the 
extraction sectors since a major source of export dollars from 
Wyoming lies with the extraction sectors. The huge volume of 
extraction exports far outweighs the small multiplier effects for 
those sectors. Although agricultural processing sectors are high 
in terms of their impact on increased sales, they rank lower in 
effective job creation. Overall, the agricultural production 
sectors rank highest in total job creation while extraction, 
trade, machine shops and fertilizer manufacturing rank low. These 
industry data are averages over many types of firms and specific 
types of manufacturing, extraction, or trade may rank high in 
their impact on the economy per dollar of exports. This 
possibility can be investigated easily for specific firms if the 
purchases distribution of the new firm is inserted as a phantom 
sector in the manner discussed in this chapter. 
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Table 5-1. State of Wyoming, Total Sales and 
Sales to Final Demand, by Industry 

Total Sales ($) Final Demand Sales ($) 

1 cattle 381511943. cattle 313811352. 
2 SMALL FDLT 10000. SMALL FDLT 10000. 
3 MED FDLT 10000. MED FDLT 10000. 
4 LARGE FDLT 10000. LARGE FDLT 10000. 
5 sheep 33695743. sheep 30840514. 
6 oats 5045756. oats 4448445. 
7 grass hay 57831047. grass hay 36318993. 
8 baled alfa 85237617. baled alfa 76750294. 
9 grain crn 17024957. grain crn 14932322. 

10 fd barley 31355497. fd barley 21191242. 
11 mIt barley 3412. mIt barley 3375. 
12 all wheat 21535774. all wheat 18623444. 
13 dry beans 1676216. dry beans 1669116. 
14 potatoes 2624809. potatoes 2147412. 
15 sugar beet 1395660. sugar beet 318734. 
16 other agri 47629826. other agri 20645466. 
17 forestry 61971452. forestry 53877905. 
18 coal mine 1233386296. coal mine 1158213315. 
19 oil/gas pr 5503509617. oil/gas pr 4429207881. 
20 other mine 894516446. other mine 880152821. 
21 constructi 1379040086. constructi 794414801. 
22 DAIRY 10000. DAIRY 10000. 
23 BEEF PROC 10000. BEEF PROC 10000. 
24 LAMB PROe 10000. LAMB PROe 10000. 
25 SUGAR PROC 10000. SUGAR PROC 10000. 
26 BEAN PROC 10000. BEAN PROe 10000. 
27 POTAT PROC 10000. POTAT PROC 10000. 
28 PHOS FERTI 10000. PHOS FERTI 10000. 
29 MACH SHOPS 10000. MACH SHOPS 10000. 
30 other mfg 1329549751. other mfg 872482704. 
31 GRN ELEVAT 10000. GRN ELEVAT 10000. 
32 trans/corom 861547822. trans/comm 471533589. 
33 gs/elec ut 684677327. gs/elec ut 42679005. 
34 wholesale 2761071555. wholesale 1528007425. 
35 retail 3221517269. retail 363837184. 
36 fir e 917171910. fir e 132751734. 
37 other serv 804929488. other serv 285794020. 
38 education 710089191. education 436448145. 
39 health ser 428186728. health ser 162391830. 
40 wat/sew/tr 68588484. wat/sew/tr 13577495. 
41 local govt 453156131. local govt 21895045. 
42 households 6028521144. 

FINAL PAYMENTS15099847322. 
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Table 5-2. State of Wyoming, Including Phantom Sectors, 
Type II Business Multipliers and Employment Multipliers 

Business Multipliers 

NAME (RANK) 
cattle(21) 

SMALL FDLT( 4) 
MED FDLT( 2) 

LARGE FDLT( 3) 
sheep(ll) 
oats(15) 

grass hay(18) 
baled alfa(12) 

grain crn(23) 
fd barley(22) 

mIt barley(17) 
all wheat(19) 
dry beans(14) 
potatoes(25) 

sugar beet (16 ) 
other agri(26) 

forestry(30) 
coal mine(37) 

oil/gas pr(40) 
other mine(36) 
constructi(29) 

DAIRY ( 6) 
BEEF PROC(20) 
LAMB PROC( 1) 

SUGAR PROC( 7) 
BEAN PROC( 5) 

POTAT PROC(10) 
PHOS FERTI(38) 
MACH SHOPS(39) 
other mfg(35) 

GRN ELEVAT( 9) 
trans/comm(27) 
gs/elec ut(32) 
wholesale(42) 

retail(41) 
fir e(31) 

other serv(33) 
education(24) 

health ser(28) 
wat/sew/tr(13) 
local govt( 8) 
households(34) 

MULTIPLIER 
2.905 
3.706 
3.747 
3.722 
3.202 
3.125 
2.999 
3.198 
2.841 
2.885 
3.048 
2.977 
3.126 
2.772 
3.071 
2.700 
2.366 
1.852 
1. 593 
1.999 
2.416 
3.404 
2.929 
4.061 
3.392 
3.439 
3.311 
1.842 
1. 609 
2.104 
3.334 
2.639 
2.260 
1.429 
1.515 
2.278 
2.252 
2.796 
2.525 
3.136 
3.341 
2.210 

Employment Requirement per 
$1,000,000 

NAME (RANK) 
cattle(13) 

SMALL FDLT( 3) 
MED FDLT( 1) 

LARGE FDLT( 2) 
sheep ( 5) 
oats( 6) 

grass hay(17) 
baled alfa( 4) 

grain crn(14) 
fd barley(15) 

mIt barley( 9) 
all wheat(12) 
dry beans( 8) 
potatoes(19) 

sugar beet(10) 
other agri(18) 

forestry(28) 
coal mine(40) 

oil/gas pr(41) 
other mine(38) 
constructi(31) 

DAIRY(16) 
BEEF PROC(30) 
LAMB PROC( 7) 

SUGAR PROC(22) 
BEAN PROC(21) 

POTAT PROC(25) 
PHOS FERTI(33) 
MACH SHOPS(34) 
other mfg(39) 

GRN ELEVAT(27) 
trans/comm(29) 
gs/elec ut(36) 
wholesale(42) 

retail(35) 
fir e(32) 

other serv(20) 
education(ll) 

health ser(26) 
wat/sew/tr(24) 
local govt(23) 
households(37) 

MULTIPLIER 
42.37 
50.51 
50.92 
50.60 
48.10 
47.90 
40.49 
48.38 
41.70 
41. 63 
45.86 
42.55 
46.89 
39.21 
45.67 
39.55 
29.21 
11. 04 

7.20 
12.14 
21. 22 
41.40 
24.90 
47.05 
38.63 
38.74 
35.57 
14.54 
14.12 
11.11 
32.89 
28.01 
13.71 
6.47 

14.01 
20.53 
38.88 
45.21 
35.26 
35.80 
38.04 
12.35 



68 

CHAPTER 6 

EXAMPLE OF A CONSTRUCTION IMPACT ANALYSIS 

The example test run consists of a condensed scenario which 
demonstrates the user-application of the IMS I/O program for 
modeling construction activity impacts. The general approach is 
to estimate changes in the exogenous final demand variables each 
year that are caused by the new construction project, insert 
these values as changes in final demand using the forecast mode 
of IMS and then observe and evaluate the predicted change in the 
regional economy made by IMS. Accurate estimates of final demand 
changes are important since predictions made by an I/O model can 
be no more accurate than the information that is provided by the 
user. No attempt is made in this example to project a baseline 
growth scenario for Wyoming. S 

S For impact analysis, two types of regional forecast are 
desired; a baseline growth path, and changes from the baseline 
due to the proposed project. The baseline for regional growth 
describes the composition of regional growth prior to the impacts 
created by the proposed project. The reasons for establishing a 
baseline are to correctly measure changes in the economy which 
are due to "with and without project" as opposed to the "before 
and after project" and to provide a picture of total growth. 

Because numerous trends exist among the various components of 
an economy prior to the impacts created by a new project, it is 
essential to isolate regional growth that is just due to the 
project. If the analyst does not project a baseline forecast of 
regional growth, the entire increase in economic activity could 
be imputed to the project. The "before and after" criteria would 
have misstated the changes in regional income or product that 
were due solely to the project. Without the project, the region 
would have followed the baseline growth. Thus, the "with and 
without project" analysis correctly assigns the proper amount of 
regional growth to the project by subtracting out the baseline 
growth rate from the total growth rate. 
Application of the I/O technique to the problem of forecasting 

the a baseline composition of economic growth (or decline) of a 
region requires a new focus on the individual industry outlook. 
The technique of regional forecasting with I/O is to project 
changes in the independent variables (final demands) which drive 
the intermediate processing sectors of the economy. Each 
component of final demand should be studied. This includes new 
construction investment, state and federal government spending, 
and exports by each sector. User-projections of real change in 
the outputs of each of the important (large) final demand sectors 
are entered into the IMS program using the forecast mode. This 
allows IMS to make forecasts which incorporate the cumulative 
effects of economic growth or decline. These forecasts must then 
be observed and evaluated by the user. 
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THE SCENARIO 

DESCRIPTION: 
The scenario involves coal mines with a total capacity of 25 

million tons per year. In this scenario. it is assumed that 
population in-migration occurs due to the project with the 
associated new requirements for housing, and local government 
infrastructure.In order to show the maximum possible impacts, the 
economy is assumed to be operating at full capacity and full 
employment prior to the new mine construction. All new hires are 
assumed to migrate into the region. Year 1 includes coal mine 
construction with the extensive in-migration. Year 2 includes 
coal mine construction, coal mine operation at 50% of capacity 
and extensive in-migration. Year 3 includes operation at 100% 
capacity and in-migration still occurring to operate the mine. 
Year 4 is operation of the mines at full capacity with no further 
in-migration. With declining employment, no new induced 
construction is expected in year 4. 

All of the runs assume that full employment existed at the 
start of the project so that each added worker was a net increase 
to the population requiring housing, streets and facilities. The 
fact of multiple workers per household was accounted for in the 
calculation of per worker construction cost . It is further 
assumed that all workers require conventional housing rather than 
trailers or simply commuting to the region. To the extent that 
workers, especially construction workers, use less expensive 
housing that component of induced investment will be overstated. 
Spending per added worker on streets and related utilities, 
housing and commercial building space is $4,904, $54,288 and 
$16,662 respectively. All induced construction spending columns 
for the Wyoming data set contain preset spending distributions so 
that only a single total spending figure is entered. The IMS 
program automatically distributes the spending down each column. 

It should be noted that the increased spending due to the 
induced construction of roads, housing and commercial buildings 
creates cumulative expansion of the economy and yet further 
increases of employment. Thus the employment change generated by 
the inclusion of induced construction could be used to estimate 
the second round of induced construction. This type of iterative 
calculation could be continued for as many rounds as desired with 
each round adding less and less employment and thus less and less 
induced construction. For the purposes of this demonstration only 
the first round effect was considered. Unless construction 
activity continues over a long time period, the lags involved in 
achieving the spending increases may preclude a full expansion. 
However, in some instances, it might be more realistic to include 
a few added rounds. This type of iteration on induced spending 
is sometimes referred to as the type III multiplier effect. 
Unfortunately, no criterion for the "correct" number of 
iterations exists. 
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DATA INPUT: 
YEAR 1: RUN 1; Coal mine construction of $41,250,000 ({25 ton 

mine x $3,300,000 per ton construction cost in 1984 dollars / 2 
years construction period}). 
RUN 2; same construction cost as RUN 1 plus 858 employees are in­
migrants projected in run 1. The in-migrants costs are: 

Street and utility construction ($4,904 x 858 workers) = 
$4,207,632, 

Housing $(54,288 x 858 workers) = $46,579,104, 
Commercial Building Space $(16,662 x 858 workers) = 

$14,295,996. 

YEAR 2: RUN 1; Coal construction same as year 1, $41,250,000. 
Coal mine operation of $162,500,000 = (12.5 million tons x $13 
per ton). RUN 2; same as RUN 1 plus (2,652 858 = 1,794) 
additional workers (note: 2,652 workers were projected by run 1 
but facilities for the 858 construction induced workers had 
already been considered in year 1. Construction induced workers 
were not counted again in Street and Utility Construction, 
Housing, and Commercial Building Space calculations. The 
construction induced workers brought into the region for year 1 
are assumed to stay for year 2.) The in-migrants for operations 
costs are: 

Street and utility construction $(4,904 x 1,794 workers) = 
$8,797,776, 

Housing $(54,288 x 1,794 workers) = $97,392,672, 
Commercial Building Space $(16,662 x 1,794 workers = 

$29,891,628. 

YEAR 3: RUN 1; Coal Mine operation at 25 million ton x $13 per 
ton = $325,000,000. 3,588 workers are projected for run 1. Since 
2,652 new workers have previously been accounted for, the net 
addition to the work force is 936. RUN 2; Coal mine operation 
same as RUN 1. The in-migrants for operations costs are: 

Street and utility construction $(4,904 x 936 workers) = 
$4,590,144, 

Housing $(54,288 x 936 workers) = $50,813,568, 
Commercial Building Space $(16,662 x 936 workers = 

$15,595,632. 
YEAR 4: Coal mine operation continues at full capacity, as in 

year 3, ($325,000,000) and no additional in-migration. 

DISCUSSION OF THE TEST RUN OUTPUT 
The above example test runs provide some valuable insights on 

the economy of Wyoming. One of the assists that IMS provides the 
user in impact analysis is presentation of changes in the 
variables used to measure economic activity as well as totals. 
The interpretation of changes is often more meaningful, 
particularly in the examination of yearly progression of 
construction, operation, and migration. Therefore much of the 
discussion below will focus on changes and their relationship to 
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the scenario constructed. Each of the scenario test runs will be 
discussed in turn. 

In year one there is no increase in exports, as shown in 
forecasted change in matrix totals. This reflects the fact that 
the coal mine is not yet in production and coal is the only means 
by which an increase in exports could take place in this 
scenario. However, notice that the final demands still increased. 
It is the increase in final demands through mine construction, 
not exports that drives the economy to greater total production 
and increased employment in this first year. In the second year 
both construction and export demands exist as the mine becomes 
partially operational. In the third year the mine becomes fully 
operational and construction is completed. As progress is made on 
the mine toward full capacity production and construction is 
being completed, the final demand spending becomes more locally 
oriented. As the mine moves toward full operation, there is more 
indirect economic activity generated in the region. This is in 
keeping with the structure of the I/O model. Expansion in 
construction sectors tends to require more imports than does 
expansion of the coal mining sector. There is less leakage of 
spending from economy with coal mine operation as compared to 
coal mine construction. 

The focus of this scenario is the in-migration of workers and 
the supporting structure needed for those workers in the form of 
housing, roads, etc. A second computer run in each year of the 
scenario includes the infrastructure needed for the in-migrants 
estimated in the first computer run. This provides us with the 
opportunity to contrast the effect of in-migration on the 
economy. 

In the first year, construction of the coal mines commences. 
The total increase in workers needed for this is 858. However, 
when the new infrastructure required by immigrants is estimated 
in run 2, the total increase in the number of workers almost 
triples to 2,431. Correspondingly increases in total output of 
the region also occur. Thus the boom in the regional economy this 
first year is due more to the provision of infrastructure than to 
the actual coal mine construction. The relative importance of new 
infrastructure construction declines rapidly as the coal mine 
begins operations. 












































































