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PREFACE 

This publication is one of six tr·chnical reports prepared by Colorado 

State University, the Colorado Office of Energy Conservation, the Colorado 

Division of Water Resources, and the Colorado Deparbnent of Local Affairs 

as part of the six-state High Plains-Ogallala Aquifer Study. The study was 

authorized by Congress in 1976 under Public Law 92-587 to investigate the 

extent of groundwater depletion of the Ogallala Aquifer to project its future 

depletion to 2020 A~D. and the associated economic impacts upon the High 

Plains region of the United States and to develop recommendations for action 

to minimize economic disruption in the region. 

The six technical reports listed below make up the Colorado portion of 

this study: 

Technical Report No. 29. McKean, John, et ~l. ~n Economic Input­
Output Study of the High Plains Region of Eastern Colorado. 

Technical Report No. 30. McBroom, Emm. Energy- Production and Use 
in Colorado's High Plains Region. 

Technical Report No. 31. Burns, Robert. ~g~!I~~!~.~ .. t1 and Socio­
Economic AnalYsis of Colorado's High Plains Region. 

Technical Report No. 32. Longenbaugh, Robert. ~1_drologic and 
Pumping Data for Colorado's Ogallala Aquifer Region, 1979. 

Technical Report No. 33. McKean, John. 'prot~..c_t~.9 Population, 
Emp1..Q.Y.'!l~_nt, and Economic Output in Colorado's 'Eastern Plains, 
1979-2020. 

Technical Repor·t No. 34. Young, Robert, et ~J.. .Energy and i~ater 
Scarcit1 __ A-~_..!.he_l.rIJ.g~ted A~.L~ultuI-a1 EC..9_no~)t of the Colorado 
High Plains: Direct Economic-Hydrologic Impact Analysis. 

Copies of the Colorado technical reports may be purchased at $7.00 

each from: Colorado Water Resources Research Institute, Bulletin Room, 

171 Aylesworth Hall SvJ, Colorado State University, Fort Collins, Colorado, 

80523 (Telephone: 303/491-6198). Prepayment requested for orders under 

$25.00. An abstract of any of the reports will be sent upon request. 
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In addition to these technical reports, a 12-page newspaper published 

in November 1982 summarizes research results for the Colorado portfon of 

the study and describes possible options for action. Copies are available 

at no cost upon request from: Resource Analysis Section, Colorado Department 

of Agriculture, 1525 Sherman Street, Denver, Colorado, 80203, telephone 

(303) 866-3219. 

The studies on which these reports are based were financed in part by 

the Economic Development Administration of the U. S. Department of Commerce 

under Contract No. EDA-78-2550 with the State of Colorado. The statements, 

findings, conclusions, recommendations, and other data contained therein 

are solely those of the authors and do not necessarily reflect the views of 

the Economic Development Administration or the U.S. Government in general. 
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CHAPTER 1 

INTRODUCTION 

The purpose of this report is to provide a description and analysis of 

a regional economy within the State of Colorado. The intent of the re­

searchers is to provide policy makers with specific information contributing 

to the decision-making and planning processes and to provide a planning tool 

having the capability of analyzing a number of alternative development 

scenarios in the study region. 

THE REGION UNDER STUDY 

Eleven counties in eastern Colorado make up the study area. Commonly 

the area is known as the High Plains region. The counties in the study re-

gion are Baca, Cheyenne, Kiowa, Kit Carson, Lincoln, Logan, Phillips, Prowers, 

Sedgwick, Washington, and Yuma. The land area contained in this 11 county re­

gion is approximately 13,080,450 acres. This is some 19.7 percent of the 

state total land area (excluding water area). The federal government owns only 

217,870 acres or 1.7 percent of the region's total land area. 1 Over 205,000 

acres are national forest and the remainder is under the control of the Bureau 

of Land Management. The very small federal ownership share is in marked con­

trast to the state as a whole which is over 36 percent federal land. 

The region's 1978 population is estimated at 79,650 inhabitants with 

an adjusted gross income (state definition) of some $424 million in fiscal 

1978. The region's 1978 population is estimated at 79,650 inhabitants with 

an adjusted gross income (state definition) of some $424 million in fiscal 

1978. The region's population is about 2.7 percent of the state total. 

On balance, the region is a net exporter (where exports vs. imports are 

defined in terms of dollar sales of goods and services inside or outside the 



region's boundaries). Net exports are estimated at $94.2 million. The 

major exporting activities are dryland crops, irrigated crops, ranch and 

feedlot cattle, food processing, wholesale farm products, oil and gas pro­

duction, and other wholesale and retail trade. About 27 percent of the 

state's cattle on feed and 43 percent of the state's crop output occurs in 

the study region. 3 

Recreation and tourism is a relatively minor output for the region. 

Antelope is the major big game species with 737 taken in 1978. This amounts 

to over 15 :percent of the antelope shot in Colorado. Only 408 deer were 
4 recorded for 1978 and this is less than 1 percent of the state total. 

STATEMENT OF THE PROBLEM 

The natural resource base of the region, which is currently adequate to 

satisfy local demands, is nonetheless the focal point for regional and extra­

regional economic conflict. The mining of the Ogallala aquifer, which has 

little natural recharge, implies future decline in agriculture and agri­

business activity. Decline in oil and gas production is also forecasted. 

These are the primary export sectors for the region. Control over exploit-

able resources, such as groundwater, surface water, and oil and gas, is 

vested with state and federal agencies and with corporations headquartered 

outside the region. Water use is governed by state water law, interstate 

compacts, and international treaty. Thus, from a regional perspective, 

policies affecting the disposition of the regional resource base are largely 

determined outside of the region. From this same per,spective, 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 
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indirect consequences of alternative scenarios for resource exploitation pro­

posed by the public and private sectors of the economy. This description 

and analysis constitutes the major thrust of the research reported here. 

THE MODEL USED 

A tool particularly adapted to these questions is the comprehensive 

interindustry production model developed by W. W. Leontief. The strength of 

this model (often termed the input-output model) lies in its capability not 

only to describe the interdependence existing among sectors of an economy 

but also in the capacity to demonstrate, sector by sector, the total con­

sequences of any number of development scenarios. The model is thus both 

descriptive and analytical. The descriptive components are accommodated 

through the collection of extensive primary data, from firms wihtin the 

region, and subsequent tabulation of the data in the form required by the 

interindustry framework. The analytical phase consists of the impact 

analysis, development of the various multipliers, and consistent forecasting 

under alternative resource development scenarios. 

OUTLINE OF THE REPORT 

The remainder of the report consists of a description of the method of 

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

economy, including income and employment, which is the concern of Chapter 

3; and an extension of the basic model to include an analysis of water use 

which is contained in Chapter 4. 

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

dices. These contain the input-output tables, the sector identification 

used in the analysis, and a detailed critique of the data sources used in 

constructing the model. 

- 3 -



NOTES 

1Colorado State Planning Division,~olot:agg_y~ar l?.p0~' 1962-64, pp. 492-509. 

2Co1o r'ddo State Planning Office and Colorado Department of Hevenue, j.\nnual 
~.~.PQ1r.t,_.".LLS_<:~J X~~_a r [n~j!l~_ June }9~ .. )J]!3 (and simi 1 a r pub 1 i Cd t ion fo-r-··_· .... 

. 1979 . 

3Colorado Department of Agriculture, Colorado Crop and Livestock Reporting 
Service, Colorado Agricultural Statistics - 1979, July, 1979. Colorado 
Department of Natural Resources, Division of Mines, A Summary of Mineral 
Industry Activities in Colorado - 1976, June, 1977. 

4 Colorado Department of Natural Resources, Division of Wildlife, 1978 Colorado 
Big Game Harvest. 
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CHAPTER 2 

THE METHODOLOGY OF THE STUDY 

INTRODUCTION 

The national energy situation and the depletion of the Ogallala 

aquifer has focused increasing attention on the high plains region of 

Eastern Colorado. Changes in the types of crops produced are occurring in 

response to the falling water table and increasing energy prices which raise 

pumping costs. Changes in crop mix have further ramifications for those 

industries which process or utilize certain crops as inputs to their pro­

duction process. These agricultural and agribusiness sectors provide the 

economic base of the region. 

These developments cannot be viewed as isolated from, or independent 

of, the remainder of the economic environment. The total consequences of 

such changes should be thoroughly analyzed. While this report does not 

propose to perform an evaluation of the impacts of change in energy costs 

or the decline of the aquifer, it does present the economic model for 

the region which provides that capability. 

The interindustry model identifies the interdependent structure of an 

economy. No producing sector is autonomous (independent of the other sectors); 

rather, each sector interacts with other sectors (industrial, commercial, 

labor, government) through the purchases of goods and services and the sale 

of outputs. Structural interdependence means, quite simply, that the 

activities of one sector have impacts on others. The identification of the 

nature and magnitude of this interdependence is one of the most useful re­

sults of the interindustry model. 
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The model is driven by what are termed final demands. 1 Final demands 

(as opposed to intermediate demands) reflect the demand for goods and ser­

vices in final form. Thus, final demand sectors use or consume a finished 

good. Intermediate demands, on the other hand, reflect the demand for goods 

and services which are processed before becoming available for final consump-

,tiona Thus, changes in final demands result in changes in the processing (or 

intermediate) sectors of the economy. The primary purpose of the interindustry 

model is to trace these impacts throughout the economy. Tracing these direct 

and indirect impacts allows the derivation of the multiplier effects on pro­

duction, income, employment, or water use, and also allows the use of the 

model in providing consistent forecasts of economic activity.2 

PROCEDURES FOLLOWED 

The discussion of procedures followed in conducting the research may be 

conveniently condensed into several categories including: the definition of 

the region, delineation of economic sectors, the data collection effort, se-

lection of the base year, and data processing. Each is discussed, as briefly 

as possible, in the following pages. 

DEFINITION OF THE REGION 

The High Plains region of Eastern Colorado, for purposes of this study, 

was defined as eleven counties. This regional definition allows for an analy­

sis of an area most immediately impacted by decline ;n the Ogallala Aquifer 

since each of the counties is partly underlain by the aquifer (see following 

map) • 

SECTOR DELINEATIONS 

The input-output technique requires the separation of the economy into 

various economic entities or "sectors.1I Total output, by interindustry ac­

counting procedures, is the aggregate value of all sales and purchases that 

- 6 -



," 
I 

MESA 

I 

MOFFAT ROUTT 

RIO BLANCO 

EAGLE 

GARFlaD 

PITKIN 

FIGURE 2 

LOCATION IN COLORADO 

--- West Boundary of the 
Ogallala Aquifer 

Sea 1 e, Mil es 
6 -5--'0 100 

ARCHULETA CONEJOS L.. l 

lARIMER WELD 

Fort Collins. 

ADAMS 

ARAPAHOE 

ELBERT 

PARK 

TEI.l£R I C~ado Springs 
.ELPASO 

fREMONT 

WASHINGTON 

I 
I 

/ 
limon , , 

PHilliPS 

Yimayu:,ay\ 
. 

Burlln~on 
KIT CARSON. 

" LINCOLN ---, , 
CHEYENNE , 

KIOWA 

CROWLEY 

LAS ANIMAS 

,-' 
,~ 

BACA \ 
_--1-'\ I \ .. ---I 



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

output must be divided up into sectors in order to assess the interindustry 

structural dependence that prevails. The model structures economic activity 

into two major components, suppliers (or sellers) and purchasers (or users). 

Each of these is further subdivided according to the following scheme: 

Suppliers include: (1) intermediate or processing supplier who are pro­

ducers who mu~~urchase ~~ts to be processed into output which they sell 

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

whose output is not directly dependent on purchased inputs. This latter 

category includes non-local suppliers (or imports). Purchasers include: 

(1) intermediate or processing purchasers who buy the outputs of suppliers 

for use as inputs for further processing; and (2) final purchasers who buy 

the outputs of suppliers in their final form and for final use. This 

latter category includes purchases by non-local users (or sales to exports). 

The level of demand by final purchasers, and its composition, are deter­

mined outside the processing sector. Production to meet the exogenously de­

termined final demands generates intermediate purchases and sales. Primary 

suppliers and final purchasers mayor may not be one and the same. However, 

in the interindustry model, their activities are treated as if they were 

completely independent of one another. 

In summary, the two major divisions of suppliers are the intermediate 

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

which are referred to as the final payments sector. (The suppliers are con­

ventionally shown along the left border of an interindustry table.) The 

two major divisions of the purchasers are the intermediate purchasers, which 

are labled as the processing sector (just as with the intermediate suppliers) 

and the final purchasers which are lab led final demand. {The purchasers are 
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conventionally shown along the top of an interindustry or input-output table.) 

It is within this general framework that a further sector disaggregation must 

be accomplished. 

The ideal sector delineation would allow unique recognition of industries 

or producer groups which provide a homogenous good or service. This idea 

is very difficult to achieve because of the large amounts of time and finance 

required for detailed disaggregation, disclosure problems, and lack of data. 

Any of these factors or a combination of them lead to a violation of the homo­

genous product ideal. 3 

Sector selection, in addition to dependence upon financing, time, and 

data availability, is determined to a large extent by the objectives of the 

study. Research objectives can often be achieved without detailed disaggre­

gation in all sectors. Since the purpose here is largely to analyze the 

impacts of change in the agricultural sector, and related sectors such as 

food processing, and local government, economic sectors such as manufacturing 

do not require detailed disaggregation. The final delineation of the sec­

toring plan adopted for this study is shown in Table 2-1. A discussion of 

a non-conventional accounting sector and how it is used follows. This sec-

tor is the transfer account. There is also an explanation of the profit and 

depreciation sector. 

A unique accounting device employed in the Upper Main Stem interindustry 

model is the transfer sector. This accounting device allows for two dis-

tinctive characteristics that are not usually found in other regional inter­

industry studies. First, the assumption that transfer payments cancel in the 

net is dropped. Second, the model handles financial balances in such a 

manne~ as to give rise t9 a definition of regional income more analogous to 

the definition of national income. There are several reasons for this. 
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First, insurance premiums were divided so that a value equal to loss 

experiences was separated from other revenues. This value equal to loss 

experiences was the prorated among the various sectors in accordance with 

their premium payments and directly charged into the transfer row. Thus, 

the loss experience is not part of the total gross output of the insurance 

and real estate sector. The transfer column in turn is shown as making the 

claim payments to the various sectors, construction, wholesale, automobile 

dealers, retail trade, insurance and real estate, health medical care ser-

vices, services N.E.C., households, imports from Colorado other than the 

Upper Main Stem region, and imports from the rest of the world. 

Second, transfer payments to household are handled through the transfer 

account. 4 Taxes collected in the region are always shown as being paid to 

the respective government accounts, i.e., local and county tax accounts, 

State of Colorado, or federal government. Any inter-governmental transfer 

is shown as a sale by the recipient and a purchase by the grantor. In turn, 

the account that grants the transfer payment(s) to the household sector is 

shown as making a purchase from the transfer account row in the amount of 

the transfer payment(s). The transfer account column then makes the payment 

to the household accout. 

Third, financial capital finds its way into the High Plains region by 

means other than local financial institutions.
5 

When interest payments are 

made on this outside finance, the dollars involved leave the region. To 

account for this, the total gross output of the regional financial institu-

tions was increased so that all interest payments in the region could be 

shown as being made to the finance sector. The finance sector then charged 

the transfer row with the amount of the increase and the transfer column 

charged the same to imports. 
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Fourth, interest paid by local financial institutions on savings accounts 

and certificates of deposit was charged against the transfer account row. The 

transfer account column distributed this interest to the profit and rents 

row entry. 

The transfer account was used to close profits, interest, rents, and 

the like into the household sector. To accomplish this, the transfer account 

column was given a credit at the intersection with the profit sector while the 

same amount is charged at the intersection with the household row. 

Finally, the transfer account row was used to export the region's cap­

ital shortage, and dividends paid to area residents by out-of-the-region 

firms. The transfer account row in turn charged these amounts to the profits 

row. 

ltJhere enterprise accounting was employed, the profit sector includes 

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

zation, and outlays for rents and royalties. 6 Where government fund accounting 

was employed, the profit sector includes surplus of current revenues over 

current7 expenditures,8 the value of capital expenditures appropriated out of 

current revenues, contributions to bond indenture sinking funds out of cur-

rent revenues, net charges out of current revenues to any other reserve fund 

(e.g., contingency funds), and rent payments. 

The depreciation sector includes both depreciation and net inventory de­

pletions. Inventory depletions are, relatively speaking, insignificant and 

are placed with depreciation charges. Similarly, the net inventory accumu-

lation values were incorporated in the investment sector. 

With the exception of the intersection of the household row and the trans­

fer column, the household row represents wages and salaries paid subject to 

withholding. 

- 10 -



QUESTIONNAIRE DESIGN AND USE 

Previous experience with questionnaires employed to obtain primary in­

formation for interindustry models suggested that a questionnaire, as such, 

should not be used in the pursuit of the primary data. The reason behind 

this is that no firm accounts for expenditure and revenue patterns on an 

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 interview, presupposes adequate trans­

lation from a firm's accounting language into SIC codes. The typical entrep­

reneur or manager does not ordinarily work with SIC descriptions, a rather 

precise and technical language. 

Accordingly, a determination was made to conduct all interviews in a 

basic accounting language tailored to the individual firms involved and for 

the researcher to make the translation to SIC classification. Thus, the 

questionnaire form which appears in the appendix represents the format for 

the final translation by the researcher. A large majority of the primary 

data were originally collected in field notes that described the detail be­

hind profit and loss statements for the firms interviewed. 

Not all interviews could, however, be conducted as planned. It was found, 

for example, that some firms would have to refer for legal advice while others 

did not want to reveal information in the form desired. Even though it was 

established that the research should not solicit primary data through the 

mail, it was necessary to design a questionnaire for use both as an interview 

focal point and as an item that could be left with an interviewed firm. 

The questionnaire was designed to fit three sheets of paper. A cover 

sheet was used to briefly explain the nature of the research and to solicit 

information on the nature of the firm's product lines, the number of employees, 
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water use~ and level of capacity utilization. Outlay patterns, both of a 

cash flow and a non-cash flow nature, were the concern of the second sheet; 

information on sales distribution was solicited on the third. Both sales 

and outlay patterns were disaggregated by High Plains interindustry study 

sector descriptions and regionalized according to (a) High Plains, (b) 

Colorado other than the High Plains region, and (c) activity outside Colorado. 

A question on water use was included to provide information on sector-by­

sector water withdrawals. The level of production capacity utilization 

question was used to provide general background information. 

SELECTION OF THE BASE YEAR 

Other than a consumer price index for the Denver metropolitan area,9 

there is no price index constructed specifically for Colorado. This effec­

tively removes one criterion (relatively stable prices) from consideration 

when selecting a base year for Colorado economic studies. The 1978 base was 

selected for the initial survey for the following two reasons. 

Interviewing for the High Plains interindustry study occurred in 1980. 

Calendar 1978 was the most recently completed accounting cycle for most firms; 

it was anticipated that the information from this cycle would be, qualitatively 

speaking~ foremost in the command of the interviewees. Also, activities of 

relatively new firms were automatically incorporated in the primary data 

base by soliciting what was then the most current information. 

CONDUCT OF THE SURVEY ----------,---
Interview schedules were arranged by telephone between three days and 

a week in advance. Every effort was made to gain an interview with the person 

who would have immediate authority to release information. The length of time 

spent on an individual interview varied from firm to firm. Several were con-
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ducted in less than an hour; some took place over several days. The inter-

views were conducted over a five month period. 

PROCESSING DATA 

Information gathered on the outlay and sales patterns for any given enter-

prise was tabulated to conform to the sector delineations and regional des­

criptions as defined in Table 2-1. Care was exercised at this step to assure 

a balance between outlays and sales. Any anomalies were checked and corrected 

before proceeding further. 

The next step was to aggregate questionnaire forms within a sector and 

to expand the information to represent gross flows. An iterative process was 

used to accomplish this so that the relative composition of a given sector 

delineated for the High Plains interindustry model would be more truly re­

flected. 1G The final iteration produced gross flow patterns for the res­

pective 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 transaction cell is to be expected; 

only if the research yielded perfect knowledge about outlays and sales would 

this be avoided. A discrepancy can emanate from one of several sources or 

a combination thereof. The sales or purchases of one industry to or from 

another industry can be misrepresented, or the total gross output value for 

individual sectors can be in error. In the latter, there is an aggregate 

distribution error in both outlays and sales for the sector. Each discrepancy 

is examined individually and reconciled on a case~by-case basis~ Fortunately, 

the sources of relatively large discrepancies could be isolated and remedied 

through additional examination. Small discrepancies were reconciled by using 

imports from and exports to the world other than Colorado as residual accounts. 

- 13 -



DATA SOURCES BY SECTOR ------ ---_. 

Agricultural Production SIC 01,02,07 

Colorado. Department of Agriculture. Colorado Crop and 
Livestock Reporting Service. Colorado Agricultural 
Statistics. Annual. 

Colorado State University. Cooperative Extension Service 
Data. Department of Economics. 

Industry survey data. 

U.S. Department of Commerce. Bureau of the Census. Census 
of Agriculture: 1974. Volume 1, Area Reports, part 41, 
Colorado, Section 2, County Data. Washington, D.C.: 
Government Printing Office, 1972. 

Colorado Agricultural Statistics reports crops on a production and mar­

ket value basis. By contrast the total gross output in the interindustry 

model is reported on a market receipts basis. The implication of this dif­

ference is not too critical when virtually all production is marketed; this 

is not the case with hay, however, a major crop in the study region. Thus, 

to obtain an estimate of the market receipts from hay, the ratio of hay 

marketings reported in the 1974 Federal Census of Agriculture to the 1974 mar­

ket value of hay reported in Colorado Agricultural Statistics was applied to 

the latter's 1978 report. 

Data on the value of marketings of livestock are not published on a 

county basis in Colorado. Thus, the value of the total gross output of the 

livestock sector in the study region was determined from information secured 

from the Cooperative Extension Service and by prorating state data. 
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Metal Mining, Oil and Natural Gas Production, and Nonmetal 
Mining SIC 10,13,14 

Colorado. Department of Natural Resources. Division of 
Mines. A Summary of Mineral Industry Activities in 
Colorado. Part II. Metal-Nonmetal. Annual. 

Colorado. Department of Natural Resources. Oil and Gas 
Conservation Commission. Oil and Gas Statistics. Annual. 

Industry survey data. 

Pederson, John A., and Rudawsky, Oded, liThe Role of Minerals 
and Energy in the Colorado Economy. II (U.S. Bureau of 
Mines Grant No. G-0122090.) Golden, Co1orado~ Depart­
ment of Mineral Economics, Colorado School of Mines, 
1974. (Photocopy reproduction.) 

Total gross output values for metal mining, oil and natural gas pro­

duction, and nonmetal mining, were taken from the State of Colorado publi­

cations. Interindustry flows were estimated by using the Pederson-Rudawsky 

study adjusted and updated with information gained in independent surveys 

and using both Nelson and Wholesale Price Indices. It should be noted that 

the intrasector transaction estimate (essentially operators purchasing from 

related services) causes the total gross output value of the sectors to be 

greater than the output value of minerals and fuels. 

Also, the market value of stripper wells and natural gas production in­

creased at a greater rate than did input prices from the time of the Pederson­

Rudawsky study to 1978. After accounting for increased royalty values (an 

estimate based on the United State Government's royalty revenues) and in-

creased input prices, there was still a considerable portion of the regional 

oil and gas dollar that was unaccounted for. That residual was charged to 

profits and the imputed federal and state corporate income taxes. 

Construction SIC 15,16,17 

Colorado. Department of Labor and Employment. Files. 

Industry survey data. 
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Information gained by interviews with contractors was used to calculate 

a ratio between contract value and outlay for labor on a two-digit SIC level. 

This ratio was then applied to the annualized employment and wage data for 

1978 provided by the Colorado Department of Labor and Employment to estimate 

total gross output. 

~1anufacturi ng SIC 20,24,25,27,28,29,32,33,34,35,38,39 

Colorado. Department of Labor and Employment. Colorado 
Manpower Review. Monthly. 

Colorado. Department of Labor and Employment. Files. 

Industry survey data. 

Transportation and Communication SIC 40,41,42,45,47,48 

Colorado. Department of Labor and Employment. Files. 

Colorado. Public Utilities Commission. Files. 

Colorado. State Auditor. Files. 

Industry survey data. 

Information pertinent to railroad and telephone communications was gained 

from filed PUC reports and survey. Because of the nature of the accounting 

systems employed by the firms involved, a significant amount of prorating was 

required to scale the data to approximate the eleven county conditions. 

Where the airports are operated by local public authorities, the rele­

vant information was obtained from reports filed with the Colorado State 

Auditor. 

Data on employment and earnings for components other than rail and air 

transportation sectors were obtained for the year 1978 from the Colorado 

Department of Labor and Employment. 
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Electric and Natural Gas Utilities SIC 491,492,493 

Colorado. Department of Labor and Employment. Files. 

Colorado. Public Utilities Commission. Files 

Colorado. State Auditor. Files. 

Industry survey data. 

A certain amount of prorating and imputation was involved in this sec­

tor because of geographic location of activity. Electric activities under 

the control of local public authorities were identified by examining 1978 

reports filed with the State Auditor. Finally, information gained from the 

Colorado Department of Labor and Employment and from interviews provided cross 

checks throughout the estimation of the activities of this sector. 

Wholesale Trade SIC 50,51; also 

Retail Trade SIC 52,53,54,55,56,57,58,59 

Colorado. Department of Labor and Employment. Colorado 
Manpower Review. Monthly. 

Colorado. Department of Labor and Employment. Files. 

Colorado. Department of Revenue. Annual Report. Annual. 

Industry survey data. 

~1ention is made here of the practice of "margining" the trade account 

sectors. With rare exception, convention dictates that the trade sectors 

are entered in the interindustry model at the level of gross margins. The 

reasoning behind this is to facilitate showing the direct economic links be­

tween producers and users. The absence of margining would interject the 

huge trade sector dollar turnover between producers and consumers. The High 

* Plains model was margined. The output of local producers was distributed 

to the various sectors in accordance with survey findings. Where the output, 

*An unmargined version of the model is also available. 
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e.g., grocery stores, before going to a regional user, e.g., household in 

the model, the sale was made directly. A margin on the sale is attributed 

to the trade sector. Merchandise imports by the trade sectors were prorated 

and assigned to the various regional sectors based on the relative volumes 

of purchases from the trade sectors. 

Finance, Insurance, and Real Estate SIC 60,61,62,63,64,65,66 

Colorado. Department of Labor and Employment. Colorado 
Manpower Review. Monthly. 

Colorado. Department of Labor and Employment. Files. 

Colorado. Department of Regulatory Agencies. Division of 
Insurance. Insurance Industry in Colorado: Statistical 
Report. Annual. 

Colorado. Department of Revenue. Annual Report. Annual. 

County Clerk Office, respective counties. Files. 

Federal Credit Banks of Wichita. Files. 

Federal Home Loan Bank Board. Combined Financial Statements 
Member Savings and Loan Associations of the Federal Home 
Loan Bank System. Annual. 

Industry survey data. 

Sheshunoff & Company, Inc. The Banks of Colorado. (A pri­
vate publication.) Annual. 

The output value of the finance sector was entered in the eleven county 

interindustry model as the estimated value of interest charges incurred within 

the region. Interest earnings by commercial banks were readily identified ;n 

the Sheshunoff publication; likewise, the Federal Credit Banks of Wichita 

provided data relevant to the operations of the Production Credit Association 

and Federal Land Bank Association. Regional information on the activities of 

savings and loan associations is not readily available so the data published 

for Colorado in the Federal Home Loan Bank Board's Combined Financial Statements 
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were prorated by a wage and salary formula for the High Plains region. Sur­

vey data were used both as a cross check to published data and to estimate 

financing from outside the region, e.g., certain school bonds, Rural Electri­

fication Association loans, insurance company loans, and so forth. 

Information gained in interviews with several major insurance companies 

suggested that a precise accounting for insurance premiums paid on per county 

basis was a near impossibility. Another difficulty observed was with respect 

to loss claims; specifically, in a small region the losses incurred by any 

one economic sector cannot be predicted with any certainty. Thus, for the 

High Plains interindustry model, the insurance sector was handled as follows. 

Gross insurance premiums paid in the High Plains region were approxi­

mated by prorating premiums paid in the State of Colorado by a personal ad­

justed gross income figure. Premiums paid in Colorado are reported in the 

State Division of Insurance's Statistical Report; personal income is reported 

in the Department of Revenue's Annual Report. The state loss experience ratio 

was then used to split gross premiums paid; the loss portion was charged to 

the transfer account in the High Plains interindustry model and the balance 

was charged as gross output of the insurance sector. Accordingly, the transfer 

row collects the portion of premiums paid that subsequently reimburses for 

losses and the transfer account column distributes the same to contractorS t 

auto dealers, health practitioners, and so forth. (The reader is alerted to 

the fact that the transfer account is also used for other purposes in the 

mOdel; see the section on transfer account.) 

Information on documentary fees paid for real estate transactions was 

secured from the county clerks in the respective counties. The fee informa­

tion was used to estimate the gross value of transactions, and survey infor­

mation provided a means to estimate the commissions which make up the gross 

output of the real estate sector. 
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Services SIC 70,72,73,74,75,76,78,79,81,86,89 

Colorado. Department of Labor and Employment. Colorado 
Manpower Revi~w. Monthly. 

Colorado. Department of Labor and Employment. Files. 

Colorado. Department of Revenue. Annual Report. Annual. 

Industry survey data. 

u.S. Department of Commerce. Bureau of the Census. Census 
of Selected Service Industries, 1972: Area Series, 
Colorado, 72-A-6. Washington, D.C.: Government Printing 
Office, 1974. 

Sales by the hotels and other lodging facilities sector were estimated 

by annualizing the pertinent information reported in the Department of 

Revenue's Annual Report. 

Health SIC 80 

Colorado. Department of Labor and Employment. Files 

Colorado. Department of Revenue. Annual Report. Annual. 

Colorado. State Auditor. Files. 

Industry survey data. 

Health facilities owned by local public authorities had current financial 

statements on file with the State Auditor. 

Education SIC 82 

Colorado. Department of Education. Files. 

Colorado. Department of Education. Revenues and Expendi­
tures: Colorado School Districts. Annual. 

Industry survey data. 

Information on public school districts is published on an annual basis 

in Revenues and Expenditures. Information on the Colorado Extension Service 

was secured directly. All data were annualized and distributed on the basis 

of survey information. 
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Water, Sewer, and Trash SIC 494,495,496,497; also 

Local and County Roads; also 

Local and County Government; also 

Local and County Taxes 

Colorado. State Auditor. Files. 

Industry survey data. 

The 1978 audit reports for all local and county government authorities 

were examined and the data contained therein were aggregated. Information 

gained in select interviews facilitated the distribution of the various 

sectors' outlays. 

Households 

Colorado. Department of Labor and Employment. Files. 

Colorado. Department of Revenue. Annua1~or!. Annual. 

Colorado. Public Employees Retirement Association. Files. 

Community Services Administration. Federal Outlays in 
Colorado. Annual. (Prior to fiscal 1975 published 
by Office of Economic Opportunity) 

Industry survey data. 

u.s. Department of Commerce. Bureau of the Census. Census 
of the Po ulation, 1970: General Social and Economic 
Characteristics, Final Report, Colorado, PC 1 -C7. 
Washington, D.C.: Government Printing Office, 1972. 

u.s. Department of the Treasury. Internal Revenue Service. 
Statistics of Income 1969, ZIP Code Area Data from 
Individual Income Tax Returns. Washington, D.C.: 
Government Printing Office, 1972. 

Household income in the High Plains i'nterindustry model i:~ sh,~wn as 

emanating from wages and salaries subject to withholding, proprietorship, 

partnership, and Sub-Chapter S Corporation income, interest, rent, and 

dividend income, and transfer payments. 

The Department of Revenue's Annual Report publishes, on a county basis, 

personal adjusted gross income figures. 
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Audit reports for the respective counties provided information on the 

level of payments made to household by the eleven counties' department of 

social services. An estimate of payments by the Colorado Public Employees 

Retirement Association was made based on information provided by the Associa-

tion. The value of transfer payments made by the U.S. Government was approx­

imated by the reported information in Federal Outlays. Life insurance dis­

tributions were estimated in accordance with the procedure described in the 

insurance section of this writing. 

Payments made to the household account by the respective regional eco­

nomic sectors reflect an estimate of wages paid subject to withholding. For 

most of the private enterprise portion of the economy, this estimate reflects 

the place of work data base provided by the Colorado Department of Labor and 

Employment files. Estimates on the earnings of agricultural, railroad, and 

government employees reflect the information sources peculiar to those sectors. 

The transfer column entry for households is a closing entry that is described 

in detail in the transfer account section. Essentially it is an entry that 

brings non-wage income to the household sector. 

Households were not surveyed to gain information on their outlay pat­

terns. Rather, there was a reliance on the sales information provided by 

regional trade sector merchandise, for households is largely a residual value. 

State Government; also 

Federal Government 

Colorado. Department of Education. Revenues and Expendi­
tures: Colorado School Districts. Annual. 

Colorado. Department of Highways. Colorado's Annual Highway 
~eport. Annual. 

Colorado. 
1 ife. 

Department of Natural Resources. Division of Wild­
Colorado Big Game Harvest. Annual. 

Colorado. Department of Natural Resources. State Board of 
Land Commissioners. Summary of Transac!ions. Annual. 
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Colorado. Department of Planning and Budget. Files. 

Colorado. Department of Revenue. Annual Report. Annual. 

Colorado. State Auditor. Files. 

Colorado. Public Employees Retirement Association. Files. 

Colorado. Public Utilities Commission. Files. 

Community Services Administration. Federa~tl~s in Colorado. 
Annual. (Prior to fiscal 1975 published by Office of 
Economic Opportunity) 

Industry survey data. 

Sheshunoff & Company, Inc. The Banks of Colorado. (A pri­
vate publication.) Annual. 

U.S. Department of the Treasury. Bureau of Government Finan­
cial Operations. Combined Statement of Receipts, Expen­
ditures, and Balances of the United State Government. 
Washington, D.C.: Government Printing Office. Annual. 

U.S. Department of the Treasury. Internal Revenue Service. 
Statistics of Income 1969, ZIP Code Area Data from In­
di vi dua 1 I ncome Tax Returns. ---Wi}-shi ngton: D. C .: Gover-n­
Ole n £-Pri n1Tn-g-Of f fce~--19-72:-

Total gross output for the government sectors is defined in terms of 

the estimate of revenues from all sources. For private enterprise in the 

endogenous portion of the model, an estimate was made of income and payroll 

tax liabilities and fees and royalties paid by each respective sector. There 

is no real cross check against these estimates because neither Colorado nor 

the U.S. Government reports business tax liabilities on a county basis. 

Further, previous research experience has demonstrated that prorating the 

reported state level of collections (reported in the Treasury's Combined 

Statement of Receipts, Expenditures, and Balances and the Department of 

Revenue's Annual Report) by such factors as population or personal income 

produces questionable results. 
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Personal tax and fee liabilities were much more readily estimated by 

using such publications as the Department of Revenue's Annual Report, the 

Division of Wildlife's Big Game Harvest, and the IRS's ZIP Code Area Data. 

The exports by the State of Colorado include estimates of sales taxes. 

For the U.S. Government, the publication Federal Outlays was used as a 

first approximation of expenditures. Select interviews with the larger 

agencies, such as the U.S. Postal Service, provided the information to es­

timate agency operating expenditure patterns. Information on direct pay­

ments for such things as schools, interest on government securities held by 

commercial banks, highways, and local government activities was taken from 

the Colorado Department of Educations' Revenues and Expenditures, Sheshunoff's 

The Banks of Colorado, Colorado's Annual Highway Report, and files of the 

Colorado State Auditor. 

State of Colorado Expenditures were first approximated by information 

contained in regionalized budgets provided by the Department of Planning and 

Budget. This information was on a state planning region basis so modification 

was necessary on an agency-by-agency basis. Contacts were made with the lar­

ger agencies such as the Division of Wildlife and the State Department of 

Highways to accommodate this requirement. 

Transfer Account. The transfer account is an accounting device that 

allows for two unique and distinctive characteristics that are not found in 

conventional regional interindustry studies. First, the assumption that 

transfer payments cancel in the net is dropped. Second, the model handles 

financial balances in such a manner as to give rise to a definition of reg­

ional income more analogous to the definition of national income. 
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Entrepreneurial earnings and rents were charged to the profit row. The 

profit row entries for the various local and county governnlent columns account 

for funds set aside for capital expenditures and bond principal repayments and 

the surplus of revenues over commitments. The profit row entry for the house­

hold column largely represents the estimate of household saving. 

Many organizations and business firms have funds in interest earning 

deposits. No satisfactory method was discovered to assign these interest 

earnings to the various sectors. Thus, the transfer column delivers these 

interest earnings to the profits row. 

Survey information was used to estimate the investment column. The 

value of investment was then set against the value of the profit and depre-

ciation row. Out of the net difference, the estimate of entrepreneurial 

income was taken and closed to households; the residual after accounting for 

entrepreneurial income was treated as a regional capital shortage. 

Imports - Colorado; also 

Exports - Colorado; also 

Imports - World; also 

Exports - World 

Imports and exports in the High Plains interindustry model were esti-

mated by using survey information. Also, in the process of reconciling and 

balancing the transactions table, the entries in these rows and columns were 

used as the adjustment mechanism. 

Labor 

Colorado. Department of Labor and Employment. Colorado 
Manpower Review. Monthly. 

Colorado. Department of Labor and Employment. Files. 

Industry survey data. 
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u.s. Department of Commerce. Bureau of the Census. Census 
of Population, 1970: General Social and Economic Charac­
teristics, Final Report, Colorado, PC (I) - C7. 
Washington, C.D.: Government Printing Office, 1972. 

The labor estimates are annualized full-time equivalents of wage and 

salaries employees. Further, the estimates refer to work performed within 

the High Plains region. The private sector of the economy, with the excep­

tion of agriculture, was estimated by using the quarterly report information 

by place of work submitted to the Colorado Department of Labor and Employment. 

This information was secured for 1977 and 1978 on a three-digit SIC basis. 

No single source or agency seems to be able to provide an adequate es­

timate of annualized full-time equivalent employment in agriculture. Con­

sequently, using Colorado State University farm and ranch survey data and 

wage rates published in the Colorado Agricultural Statistics, full-time 

employment equivalents were imputed. Employnlent by government agencies was 

estimated by using survey information and County Business Patterns. 

Caution is exercised to the fact that employment levels as defined in 

the High Plains interindustry model do not approximate employment levels 

as defined in some commonly distributed publications. The Colorado Manp-ower 

Review, for example, publishes county estimates on the resident adjusted 

labor force. Aside from the definitional difference, certain methods used 

to estimate the resident adjusted labor force are extremely questionable. 

The reader is referred to the January 1977 Manpower Review for a complete 

discussion on this matter. 
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NOTES 

1See Chapter 3 for a more complete explanation of the interindustry model. 

2The projections are consistent but the underlying assumption of 
fixed production coefficients qualifies the results unless some dynamic 
adjustment of technology is explicitly involved. 

3Information obtained from the Colorado Department of Labor and Employment 
cannot be published unless there are at least three firms in a given sector 
and no two firms account for more than 80 percent of the total employment. 
Ethical considerations also dictate that the operations of any single enter­
prise can never be divulged. 

4At the county level these transfer payments are monies distributed by the 
various departments of social services. The State of Colorado transfer 
payments are confined largely to unemployment compensation insurance claims 
and distribution of funds from the Public Employees Retirement Association 
accoutn. Federal government transfer payments include bonus payments under 
the food stamp program, direct payments to households under the social se­
curity program, such as disability, retirement, and survivor benefits, rail­
road retirement benefits, black lung benefits, veterans and military pen­
sions, federal employee retirement benefits, medicare payments, and payments 
to farm operators under the agricultural stabilization and conservation 
program and the sugar program. 

SAn example would be the sale of bonds in an open market by a school district. 

6Except in the case where rents (e.g., agricultural land leases) and royalties 
(e.g., oil and gas) were paid to the Colorado and federal governments. In 
these instances the amounts are shown as being paid directly to the respec­
tive governments. 

7Current in the sense that it occurred in 1978. 

8An exception to this is in the Colorado and Federal Government sectors. 

9Colorado Department of Labor and Employment, Division of Employment and 
Training, Colorado Manpower Review, Monthly. 
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IOFor example: There were three two-digit SIC classifications incorporated 
in the sector delineation for construction. Accordingly the questionnaire 
forms were first aggregated on the basis of the two-digit categories. 
Regional payroll data from the Colorado Department of Labor and Employment 
was then aggregated on the same basis. The payroll values on the aggre­
gated questionnaire forms represented a given proportion of the regional 
payroll in each respective SIC classification; based on this ratio the 
information on the aggregated two-digit level questionnaire sheets was 
blown up to represent the total pattern for the two-digit delineation. 
Subsequently, the computed totals at the two-digit level were aggregated 
to represent the construction sector in the High Plains interindustry 
model. 
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INTRODUCTION 

CHAPTER 3 

ANALYSIS OF THE HIGH PLAINS 
REGION OF EASTERN COLORADO 

The results of the descriptive analysis of the High Plains economy are 

presented in this chapter. The discussion contained in the chapter in­

cludes: the description of the economy; an analysis of the nature and 

magnitude of economic interdependence among processing sectors; the various 

business activity and income multipliers; and an analysis of employment in 

the region. 

The description and analysis of the economy hinges on three major com­

ponents of the interindustry model. These are: the gross flows or trans­

actions table; the table of direct production requirements; and the table 

of direct plus indirect production requirements. These tables are discussed 

and interpreted in turn. Because of the size of the tables, they are pre­

sented in the appendix. 

THE TRANSACTION TABLE 

The first essential component of any interindustry study is the collec­

tion and tabulation of data which serve to describe the flows of commodities 

from each supplying sector to each purchasing sector. These flows are 

typically expressed in terms of the dollar value of transactions occurring 

;n 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 table, does two things simultaneously: 
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it identifies the estimated dollar value of sales by each sector to each of 

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

identifies the purchases of ingredients of production by each sector from 

each of the other sectors (the distribution of purchases). In essence, the 

material contained in the transactions table represents a double-entry sys­

tem of bookkeeping in which every sale is simultaneously described as a 

purchase. Thus, the system deliberately double counts. The transactions 

table for the High Plains economy is found in the appendix. A description 

of the sector identification lables used throughout the appendix and in the 

tables of this chapter is also shown in the appendix. 

The rows and columns of Table B-1 which are numbered 1-38, identify the 

processing, or intermediate demand, sectors. Fow and column 39 represent 

subtotals of activities within the processing sector. This portion of the 

table describes, in dollar terms, the flow of goods and services necessary 

to satisfy intermediate demands. Final demands, i.e., demands for goods and 

services that will not be further processed within the region, are identified 

in columns 40-42 and 44-45. Rows 40-42 and 44-45 identify the final payments 

sector. Final payments include, then, federal and state taxes, wages, pro­

fits, rents, losses, net inventory depletions, and payments for goods and 

services imported from outside the region. The row and column numbered 43 

(the transfer account) is an accounting device as described previously. The 

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

chases) and total output (sales) for each sector of the regional economy_ 

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

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

across the rows of Table B-1. The bill of purchases by each sector is found 
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by reading down any column of the table. These column entries show the 

allocation of purchases by cost component. 

For example, consider sector 1, irr-corn. Reading across row 1 of 

Table B-1 shows that the total output of irr-corn was distributed in the 

following way: $59,402,188 worth of output was sold to feedlots; $4,650,500 

to range-cttl; $3,905,580 to other-anim; $5,961,550 to food-proc; $41,032,928 

to whlsl-farm; and $208,100 to oth-whlsl. Total sales by irr-corn to the 

processing sector of the economy thus amounted to $115,168,855. The re-

maining sales were to the final demand sectors consisting of exports of 

$13,658,389. The total gross output of the irr-corn sector is the sum of 

these individual sales or $128,827,244. 

The distribution of purchases by irr-corn by cost category are shown 

in column 2 of Table B-1. Purchases by irr-corn from whlsl-farm were es­

timated at $37,319,619; from whlsl-fuel at $235,321; from ag-service, 

$2,424,202; from finance, $6,710,000; from ins/re, $1,054,710; from other­

ser, $4,337,360; from gas-pr/dis, $15,413,000; from electric, $13,103,800; 

and from loc-govt, $2,712,490. Total purchases by irr-corn from the pro­

cessing sector are thus estimated at $83,310,502 for 1978. Final payments 

made by irr-corn were distributed as follows: wages subject to withholding, 

$8,124,358; transfers, $753,611; profit/depreciation, $30,230,470 and 

imports of, $6,408,303.* Total purchases thus amount to $128,827,244 and, 

as required by the accounting format, equal the value of output. 

Other information can be obtained directly from the transactions table. 

The household row, with the exception of the sale by households to the trans-

*Note: accurate data on taxes for the farm sectors were not available and 
thus state and federal tax is included in profits. 
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fer account represents wages paid subject to withholding. This row shows 

household income. The eight leading contributors to household income in 

descending order are: education, range-cttl, dry-wheat, other-rtl, loc­

govt, food-proc, constructn, and transport. Similarly, sector-by-sector 

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

sectors showing the greatest dollar outlay for local and county taxes in'de­

scending order are: range-cttl, exports, dry-wheat, households, state­

govt, oil/gs-prod, fed-govt, and irr-corn. 

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 are 

included as part of final demand. Because this model treats these accounts 

as part of the processing sector, an adjustment is required. Also, the 

transfer account cannot be counted in final demand, for to do so would be 

double counting. Thus, the sum of postal services, health; education; water, 

sewerage, and sanitation; local government; households; state government; 

federal government; investment and inventory accumulation; and exports, less 

regional imports, yields the estimated gross regional product. Gross regional 

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

final payments less imports. Again, the local and county tax account and 

the transfer account must be excluded to avoid double counting. 

While these items, obtained directly from the transactions table, are 

useful as initial indicators of the relative importance of each sector in the 

regional economy, the important question of interdependence is not addressed. 

In order to do so, it is first necessary to isolate the direct production 

relationships existing in the economy. 
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DIRECT PRODUCTION REQUIREMENTS 

The direct production requirements, or coefficients, represent the 

second major component of the interindustry analysis. These direct require­

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

requirements is quite simple, given the transactions table, and requires 

only that each column entry of the transactions table be divided by the 

respective column total. The resulting coefficients describe the direct 

purchases necessary from each supplier (at the left of the table) in order 

for the purchasing sector (at the head of the column) to produce one dollar's 

worth of output. The coefficients, then, are interpreted as the direct re­

quirements per dollar of output produced by each sector. 

As an example consider the irr-corn sector, sector 1 (column 1 of the 

direct requirements table). For every dollar's worth of output produced by 

irr-corn in the region, $.29 worth of inputs are required from the whlsl­

farm sector, $.002 from whlsl-fuel, $.019 fromag-service, $.052 from 

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

and away the largest direct purchases made by the irr-corn sector are those 

for whlsl-farm inputs, with a direct outlay of over 28 cents per each dollar 

of output produced. This says that a dollar's worth of production in irr­

corn requires an input of whlsl-farm services valued at 28 cents. Each 

column of the direct requirements table is interpreted in this manner. 

These direct impacts identify only a portion of the total economic im­

pacts that would accompany a change in final demands for the output of a 

given sector. There are additional, or indirect, impacts which can be quite 

important. Assessment of all direct and indirect impacts of these exogenous 

(final demand) changes is made possible through the third analytical compon­

ent of interindustry analysis. This component is the table of direct plus 

indirect production requirements. 
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DIRECT PLUS INDIRECT IMPACTS 

The concept of interdependence can be established with a brief example. 

Suppose that the export demand for irr-corn production increases. There 

will be immediate, or direct, responses of the following type: whlsl-farm 

production will have to increase. In order for whlsl-farm production to 

increase, local inputs must be obtained from sectors such as labor, utili­

ties, and transport. These are direct impacts. As labor, utilities, and 

transport increase their output to meet the increasing requirements in the 

whlsl-farm sector, their own requirements for productive ingredients in­

crease. The chain of events goes on. The total impacts are readily esti­

mated through the input-output framework and are presented in the appendix. 

Before proceeding to a discussion of the table, a few comments regarding 

the treatment of households are in order. Households may be treated as 

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

final demand component. In the first instance, households are treated in 

precisely the same manner as any other production sector. The estimate of 

the direct and indirect production impacts of a change in final demand in­

clude the induced production impacts which derive from increased household 

incomes and increased consumption. In the latter, with households a compon­

ent in final demand, the induced impacts of successive rounds of consumer 

spending are omitted. Business and income multiplier estimates are shown 

for both the model which includes households as a member of the processing 

sector of the economy and the model which has households as a final demand 

sector. 

The direct plus indirect coefficients are interpreted as the production 

required or generated in all sectors of the economy in order to sustain the 
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delivery of one dollar's worth of output to final demand by any single sec­

tor. It should be carefully noted that these coefficients reflect production 

generated per dollar of final demand as opposed to requirements per dollar of 

output. This, of course, reflects the fact that the model is driven by 

changes in final demand. 

For purposes of interpretation, consider the irr-corn sector. Suppose 

that the export sales for irr-corn increase by $1 million. What is the esti­

mated impact that this increase will have on the entire High Plains 

region of the Colorado economy? The answer to this question may be obtained 

directly by reading down column 1 of the Direct and Indirect Requirements 

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

million in the final demand for irr-corn generates a direct plus indirect 

production valued at $1,059,200 in irr-corn ($1 million x 1.0592); $122,100 

in the dry-wheat sector; $28,000 in other-irr and so on down the column. Any 

column of this table is interpreted in this same manner. The sum of the en­

tries in column 2 show the total production generated locally as a result of 

the increase in export demands for irr-corn. Thus, the total business activ­

i,ty generated per dollar increase in final demand for irr-corn is $2.44 or, 

in our example assuming a $1 million increase, $2.44 million worth of busi­

ness activity results. These column sums are one of the various multiplier 

concepts whi~h are derived from input-output analysis. 

BUSINESS MULTIPLIERS 

The column sums of the direct plus indirect requirements table are termed 

business activity (or production) multipliers. They identify the total value 

of production in the region which results from a dollar's worth of output 

delivered to final demand. Table 3-1 presents the business mUltipliers. 
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These estimates indicate that the greatest business activity generated per 

dollar of delivery to final demand is the loc-govt sector. The business 

multiplier for this sector is 2.7 which indicates that, as the "final demand" 

for loc-govt increases by $1, a total production of $2.70 is generated in 

the High Plains economy. Other sectors of the economy which have relatively 

large business multipliers are: range-cttl (2.6), whlsl-farm (2.6), oth­

whlsl (2.5), and irr-corn (2.4). These sectors show the greatest degree of 

interdependence with other sectors of the regional economy. At the margin, 

these sectors generate the greatest business activity per dollar of output 

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

qualification in the use of these multipliers. It implies a word of caution 

concerning the implications of the multipliers. In using the business 

multipliers, the argument should be stated in terms of the impacts of an 

equal dollar increase in final demands. That is, for a equal increase (in 

dollar terms) in final demands, local taxes will generate more business 

activity in the local economy than will any other private sector. However, 

a large exogenous change in local taxes is less likely to occur than is a 

large increase in irr-corn (which indirectly changes local tax collections). 

The first column of Table 3-1 shows the business multipliers~with households 

in final demand; the second column shows the business multipliers with 

households endogenous (part of the processing sector). 

INCOME MULTIPLIERS 

Other multiplier effects can also be estimated from the interindustry 

model. For example, there are income multipliers which relate to changes in 

income paid to the household sector. The following discussion presents what 

are termed the Type I and Type II income multipliers. 
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TABLE 3-1 

BUSINESS ACTIVITY MULTIPLIERS 
HIGH PLAINS REGION OF EASTERN COLORADO 

BY SECTOR, 1978 

(In dollars of business activity generated in the High Plains region 
of Eastern Colorado per dollar delivered to final demand.) 

Business Business 
Sector Multiplier I Multiplier I I 

~-.-~.-. - - --. -- --'--' ._~ __ . __ .... _~, ..... "_w_ - ,---,~-........... - ----"---- ~ .. - ... " -- -- .--<~ .. ~-- .~ .--,----~.----. -~*- --- ............ -- --~-~ ... -,- ,------~------ ._ .. _ .. _ ..... -.-.----.. ..-.. -".-.~ 

1 i rr-corn 2.1673 2.4391 
2 irr-wheat 1.8124 2.0453 
3 i rr-sorg 1.9293 2.1895 
4 dry-wheat 1.9048 2.2653 
5 dry-sorg 1.9533 2.2424 
6 other-irr 1.7732 2.1375 
7 other-dry 1.8312 2.1434 
8 feedlots 1.9702 2.1513 
9 range-cttl 2.2543 2.6177 

10 other-anim 2.0090 2.2493 
11 food-proc 2.0602 2.2259 
12 printing 1.1797 1.7057 
13 mach-mfg 1.1049 1.3823 
14 stone/clay 1.1489 1.4624 
15 other-mfg 1.0925 1.4833 
16 oil/gs-pr 1.3899 1.6585 
17 construction 1.5010 2.0984 
18 whlsl-mach 1.3163 2.0901 
19 whlsl-farm 2.3020 2.5666 
20 oth-whlsl 1.7900 2.4627 
21 rtl-fuel 1.4039 1.8675 
22 whlsl-fuel 1.2386 1.8743 
23 auto-dlr 1.2571 2.3343 
24 eat/drink 1.3669 2.0423 
25 other-rtl 1.5290 2.0727 
26 ag-service 1.3219 1.4392 
27 finance 1.0536 1.2803 
28 ins/re 1.0458 1.1519 
29 education 1.2115 2.2036 
30 hea 1 th 1.2017 2.0401 
31 other-ser 1.1404 1.4053 
32 postal-ser 1.6144 2.4012 
33 communi cat 1.1492 1.6039 
34 transport 1.1308 1.6618 
35 gas-pr/dis 1.3460 1.5471 
36 electric 1.6988 1.9093 
37 wat/se/san 1.7841 2.3284 
38 loc-govt 1.7858 2.7053 
39 households -- .... __ .. 1.6712 
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TABLE 3-2 

INCOME MULTIPLIERS 
HIGH PLAINS REGION OF EASTERN COLORADO 

BY SECTOR, 1978 

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

Sector 

irr-corn 
irr-wheat 
i rr-sorg 
dry-wheat 
dry-sorg 
other-irr 
other-dry 
feedlots 
range-cttl 
other-anim 
food-proc 
printing 
mach-mfg 
stone/clay 
other-mfg 
oil/gs-pr 
constructn 
whlsl-mach 
whlsl-farm 
oth-whlsl 
rtl-fuel 
whlsl-fuel 
auto-dlr 
eat/ dri nk 
other-rtl 
ag-service 
finance 
ins/re 
education 
health 
other-ser 
postal-ser 
communi cat 
transport 
gas-pr/dis 
electric 
wat/se/san 
loc-govt 
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Income Multipliers 
Type I Type II 

?.5792 
2.3098 
2.2577 
1.6255 
2.0307 
1.5216 
1.7008 
5.1945 
2.2479 
3.8830 
3.2395 
1.1521 
1.1176 
1.1909 
1.0845 
1.6959 
1.4399 
1.1585 
5.,8680 
1.2330 
1.2725 
1.1180 
1.0817 
1.1706 
1.4349 
2.2963 
1.0841 
1.1735 
1.0766 
1.0884 
1.1992 
1.5563 
1.1780 
1.1034 
1.6851 
2.1866 
2.0103 
2.5508 

2.8901 
2.5882 
2.5298 
1.8214 
2.2754 
1.7050 
1.9058 
5.8207 
2.5189 
4.3511 
3.6301 
1.2910 
1.2523 
1.3345 
1.2153 
1.9003 
1.6135 
1.2981 
6.5754 
1.3816 
1.4259 
1.2527 
1.2121 
1.3118 
1.6079 
2.5731 
1.2148 
1.3150 
1.2064 
1.2196 
1.3438 
1.7439 
1.3201 
1.2364 
1.8883 
2.4502 
2.2526 
2.8583 
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The Type I and Type II income multipliers are estimated ratios: Type I 

is the ratio of the direct plus indirect income to the direct income paid 

households; Type II is the ratio of direct plus indirect plus induced in­

come to direct income. Thus, while the business activity multipliers are re­

lated to changes ,in sales to final demand, the income multipliers are related 

to ~hanges in income paid to the household sector. The Type I multiplier 

describes the direct plus indirect income increases emanating from an addi­

tional dollar of direct income paid to households. The Type II multiplier 

takes into account not only the direct plus indirect changes in income, but 

also the induced in'Come increases generated by additional consumer spending. 

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

direct plus induced income generated by an additional dollar of income paid 

directly to households. 

Attention is drawn to the comparatively high income multiplier value 

estimates for the agricultural sectors. The reason for this relatively high 

value is straightforward. The High Plains interindustry study allocated pro­

prietorship and partnership net incomes to the profit account. As a result, 

labor inputs (household account) for agriculture and livestock, are somewhat 

understated because this sector is characterized by a relatively high inci­

dence of proprietorship and partnership enterprises with relatively little 

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

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

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

and Type II income multiplier ratios, the multiplier estimate for this sector 

is of the relatively high magnitude observed. By contrast the relatively high 
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multiplier value for sectors such as wholesale farm products and feedlots exist 

because these sectors exhibit greater interdependence in the High Plains economy_ 

EMPLOYMENT ANALYSIS ---_._ .. _, ..... --~.-------- -,,,--"-

Direct ~nployment requirements as is the case with direct business ac-

tivity and direct income payments are, by themselves, of limited use for 

assessing the impacts of various changes in economic activity in the High 

Plains region. This limitation arises because direct requirements differ 

from total requirements, the difference being indirect requirements that emanate 

from sectoral interdependence. The interindustry model provides a framework 

within which both direct and indirect employment requirements can be ad­

dressed. Basic to the analysis are data on employment levels in the respec­

tive sectors and the table of direct plus indirect requirements per dollar of 

output delivered to final demand. 

Before proceeding with the analysis some discussion on the table of direct 

and indirect requirements per dollar of delivery to final demand is warranted. 

When the household sector is included as a processing sector in the interin-

dustry model it becomes simply another producer. To treat households in this 

manner is consistent within the interindustry framework, but it imposes a 

critical assumption on household purchase patterns. Specifically, household 

purchases are expressed as a proportional function of income; the marginal 

and th~ average propensities to consume are assumed to be one and the same. 

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

a part of final demand. 

Treating the household sector in this manner removes the assumption that 

household purchases are a proportional function of income. Specifically, 
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because the interindustry model is a final demand driven model, treating the 

household sector as any other producing sector implies the level of employ­

ment was dependent on the level of state and federal government expenditures, 

investment expenditures, inventory accumulation, and exports. If households 

are assumed exogenous, this assumption is expanded to include a dependency on 

the level of household expenditures. The multiplier effects of a given change 

in final demand are smaller when households are assumed to be exogenous. This 

is because increased spending (e.g., exports) which stimulates additional out­

put and employment is not reinforced by households even though their earnings 

will rise. The estimated employment levels and corresponding employment co­

efficients (expressed as the number of employees per dollar of total gross 

output) used in the analysis are presented in Table 3-3. 

To assess the total employment impacts of exogenous changes in final de­

mand, the respective tables of direct and indirect requirements per dollar 

of delivery to final demand was pre-multiplied by a diagonal matrix of direct 

labor use requirements (where the elements of the diagonal were the employ­

ment coefficients shown in Table 3-3). Summing down the respective columns 

of the resulting matrix yielded the estimates of the direct and indirect labor 

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

timates. Type I multipliers assume households exogenous and Type II multi­

pliers assume households endogenous. 

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

ample from the irr-corn sector. As the final demand for the output of corn 

expands by $1, there will be a direct expansion of employment in that sector 

as well as those sectors responsible for supplying production ingredients to 
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the irr-corn sector. The sectors supplying ingredients to the irr-corn sec­

tor will in turn require production ingredients from others and this will 

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

the Type II direct and indirect employment impacts, .021 shows the total em­

ployment generated in the entire High Plains economy as this single sector, 

irr-corn, increases by $1,000, its deliveries to final demand. That is to 

say that an increase of $1 million in the final demands, e.g., exports, for 

irr-corn would result in an estimated additional employment of 21 persons in 

the High Plains region. All remaining entries in Table 3-4 have analogous 

interpretations for their respective sectors. Thus, the leading sectors in 

terms of direct and indirect employment generation in the High Plains economy 

are eating and drinking establishments (which includes lodging), health ser­

vices, auto dealers, and education. Table 3-4 also shows the total employ­

ment impact of exogenous changes in workers hired. This information is found 

simply by dividing the direct plus indirect labor requirements per thousand 

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

of final demand shown in Table 3-3. The workers added per worker hired col­

umn shows that for each worker hired by irr-corn, 2.28 workers are hired 

throughout the region's economy. Thus, the multiplier for exogenous changes 

in irr-corn employment is 2.28. 
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TABLE 3-3 

TOTAL EMPLOY~1ENT AND EMPLOYMENT COEFFICIENTS 
HIGH PLAINS REGION OF EASTERN COLORADO 

BY SECTOR, 1978 

{In number of workers in the High Plains region of Eastern 
Colorado and workers per thousand dollars of output.} 

Total Workers Per Thousand 
Sector Employment $ Tota 1 OutpuY---------

1 irr-corn 1172 .0091 
2 irr-wheat 110 .0091 
3 irr-sorg 65 .0091 
4 dry-wheat 1329 .0091 
5 dry-sorg 68 .0091 
6 other-irr 389 .0091 
7 other-dry 146 .0091 
8 feedlots 3539 .0108 
9 range-cttl 2654 .0108 

10 other-anim 318 .0114 
11 food-proc 965 .0025 
12 printing 169 .0373 
13 mach-mfg 295 .0196 
14 stone/clay 67 .0150 
15 other-mfg 165 .0263 
16 oil/gs-pr 550 .0081 
17 constructn 931 .021 
18 whlsl-mach 535 .0337 
19 whlsl-farm 698 .0028 
20 oth-whlsl 705 .0338 
21 rtl-fuel 474 .036 
22 whlsl-fuel 155 .0342 
23 auto-dlr 560 .0588 
24 eat/drink 2083 .101 
25 other-rtl 2247 .0326 
26 ag-service 127 .0035 
27 finance 739 .0123 
28 i ns/re 229 .0067 
29 education 2751 .0552 
30 health 1647 .0991 
31 other-ser 1042 .0191 
32 postal-ser 127 .0202 
33 communi cat 322 .0228 
34 transport 625 .0165 
35 gas-pr/dis 161 .0049 
36 electric 201 .0033 
37 wat/se/san 52 .0111 
38 loc-govt 1042 .0177 
39 households 
40 state-govt 272 .0068 
41 fed-govt 367 .0048 

- 43 -



CHAPTER 4 

EXTENSIONS OF THE BASIC ANALYSIS: 
REGIONAL WATER REQUIREMENTS 

INTRODUCTION 

The previous chapter presented what may be appropriately called the 

results of traditional applications of the Leontief interindustry model. In 

addition to the descriptive analysis and the attendant development of vari­

ous multipliers, application of the model can be extended to other questions. 

The 1-0 technique, because of the detailed analysis of interdependence among 

economic sectors, is readily adaptable to an examination of resource use 

associated with economic activity in the region. This chapter is concerned 

with an analysis of water withdrawal and consumptive use in the High Plains 

regional economy. Other resource impacts, e.g., water and air quality im­

pacts, land use, and growth of various types of energy consumption, could 

also be studied, providing adequate data are available. 

WATER USE ANALYSIS 

The water use analysis requires data pertaining to water withdrawals and 

consumptive use on a sector-by-sector basis. It is further required that 

these data be related to economic activity on a per dollar sales basis. 

These data, particularly for consumptive use, are difficult to obtain on a 

sector-by-sector basis and for a rather small regional economy. 

Water use by cOIBnercial establishments is very small relative to agri-

culture, the extractive industries, electricity generation, and manufacturing. 

Little detailed information is available from secondary sources for the 

commercial sectors and, thus most coefficients are based upon results from 
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our High Plains survey and past surveys and Water Resources Council 1 esti­

mates.C=The Water Resources Council Report provides no detail among commercial 

establishments. WRC data were also at variance with other data in the agri-

cultural and manufacturing sectors. The primary data source for the agri­

cultural sector was the Census of Agriculture. 2 The withdrawal rate per 

dollar of output estimated from Census data was almost twice the size of the 

rate estimated from Water Resources Council dat~ Because of the indirect 

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

input-output analYSiS~he exact source of the discrepancy is not easily 

traced. Water use estimates for the extractive sectors are based mainly 

upon the Census of Mineral Industries. 3 Unfortunately, disclosure problems 

limit the available data to rather large regions in some cases. Withdrawal 

and consumptive use figures vary considerably among regions and their accur­

acy for a relatively small regio~ is qUestionable~ Water use in manufacturing 

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

21974 Censu~~~riculture, Vol. I, part 50, Wyoming, State and County Data, 
U.S. Department of Commerce, Bureau of the Census, Table 3, page IV-8; 
Table 13, page IV-12; Table 3, page IV-26; Table 13, page IV-3D; Table 3, 
page IV-116; Table 13, page IV-120. 

31972 Census of Mineral Industries, Subject Series, Water Use in Mineral 
Industries, MIC72(1)-2, Sept. 1975, Table 2B, Gross Water Used and Water 
Intake, By Source and Kind, for Geographic Areas and Major Industry Groups; 
and as above, Table 2C, Gross Water Used and Water Intake, By Source and 
Kind, for Water Use Regions and Major Industry Groups; and as above, Table 
lC, Selected Water Use Statistics for Water Use Regions: 1972; Sept. 1975. 
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is taken from the Census of Manufacturers. 4 In a few cases, disclosure pre­

vents the use of regional water data. However, the magnitude of the error 

involved in the computation of the weighted average coefficients for the 

region is probably quite small. 

Estimates of withdrawal and consumptive use by sector are shown in 

Table 4-1. Genera,lly, where more than one data source is available, the 

larger numbers are derived from the source which is considered to be more 

authoritative. In each sector we have used the higher coefficients for the 

water analysis which follows. 

Table 4-2 presents the estimated withdrawals and consumptive use for 

each of the processing sectors of the regional economy in millions of gal-

10ns. Farms and ranches account for over 82 percent of withdrawals and over 

85 percent of consumptive use by processors in the region. 

Estimates of total withdrawal and total consumptive use of water are 

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

also the analysis of direct and indirect water use which parallels the pre-

vious discussion of direct and indirect production. The purpose of such anal­

ysis is to isolate the effect of economic interdependence on water require-

ments. The specific question to be addressed is that of determining the 

likely impact of expanding final demand in any or all processing sectors on 

the regional water requirements. The key element in the assessment in the 

derivation of the direct plus indirect water requirements per dollar output 

delivered to final demand. 

4 1972 Census of Manufacturers, Water Use in Manufacturing, Special Report 
Series, Sept. 1975, Table 2C, Gross Water Used and Water Intake, by Source 
and Kind, For Water Use Regions and Major Industry Groups; 1973; and as above, 
Table 5C, Gross Water Used Including Recirculated, Total Water Intake, and 
Treated and Untreated Water Discharged, By Point of Discharge, For Water Use 
Regions and Major Industry Groups: 1973. 
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The calculation of water multipliers is not difficult once the direct 

water requirements and the table of direct plus indirect production require­

ments have been obtained. The matrix of direct and indirect production co­

efficients is premultiplied by a diagonal matrix consisting of the direct 

water requirements along the diagonal and zeros elsewhere. The columns the 

resulting matrix are summed in order to obtain the direct plus indirect water 

requirements per dollar of output delivered to final demand by each sector. 

These requirements for the tri-county economy are shown in Table 4-3. The 

importance of considering indirect as well as direct water requirements in 

the planning perspective can be readily seen by comparing Table 4-1 and Table 

4-3. Consider, for example the direct withdrawal and consumptive use require­

ments for feedlots in Table 4-1. The direct requirements are 30 gallons with­

drawal and consumptive use for each dollar of output. However, as the final 

demand for the output of the feedlots sector expands by one dollar, there is 

total direct plus indirect water requirements of 528 gallons (withdrawal) and 

132 gallons (consumptive) generated throughout the economy. The indirect im­

pacts, because of the significant interdependencies within and between feed­

lots and other sectors, are far more important than the direct requirements. 

Applying only the direct water requirements to assumed increases in deliveries 

to final demand can obviously result in an understatement of water use. 
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TABLE 4-1 
ESTIMATED WITHDRAWAL AND CONSUMPTIVE USE REQUIREMENTS BY SECTOR, 

HIGH PLAINS REGION OF EASTERN COLORADO 

(In Gallons Per Dollar of Output) 

Sector Withdrawal Consumptive 

irr-corn 1,872.0 749.0 
irr-wheat 1,893.0 757.0 
irr-sorg 2,666.0 1,066.0 
dry-wheat 0 0 
dry-sorg 0 0 
other-irr 2,093.0 837.0 
other-dry 0 0 
feedlots 30.0 30.0 
range-cttl 0 0 
other-anim 16.0 16.0 
food-proc 6.0 .4 
printing 2.0 .2 
mach-mfg 7.0 1.7 
stone/clay 137.0 4.8 
other-mfg 27.6 8.9 
oil/gs-pr 1,031.0 529.2 
constructn 4.0 .4 
whlsl-mach 2.3 .6 
whl sl-farm 2.3 .6 
oth-wh 1 s 1 2.3 .6 
rtl-fue1 2.3 .6 
wh 1 sl-fuel 2.3 .6 
auto-dlr 3.9 1.0 
eat/drink 7.0 2.1 
other-rtl 3.9 1.0 
ag-servi ce 8.0 .8 
finance 2.3 .2 
ins/re 8.0 .8 
education 1.5 .4 
health 5.1 1.3 
other-ser 3.5 .7 
postal-ser 1.0 .1 
communi cat 2.1 .1 
transport 2.1 .1 
gas-pr/dis 267.0 13.4 
electric 267.0 13.4 
wat/se/san 0 .1 
loc-govt 1.0 .32 
households 3.2 .1 
state-govt 1.0 .1 
fed-govt 1.0 .1 
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TABLE 4-2 

TOTAL WATER USE BY PROCESSING SECTORS 
HIGH PLAINS REGION OF EASTERN COLORADO, 1978 

(In Millions of Gallons) 

Sector Withdrawal Consumptive Use 

1 i rr-corn 241,200 96,490 
2 irr-wheat 22,760 9,100 
3 i rr-sorg 19,100 7,635 
4 dry-wheat 0 0 
5 dry-sorg 0 0 
6 other-irr 89,350 35,730 
7 other-dry 0 0 
8 feedlots 9,831 9,831 
9 range-cttl 0 0 

10 other-anim 446 446 
11 food-proc 2,317 155 
12 printing 907 907 
13 mach-mfg 105 26 
14 stone/clay 613 21 
15 other-mfg 173 56 
16 oil/gs-pr 69,960 35,910 
17 constructn 177 18 
18 whlsl-mach 36 10 
19 whlsl-farm 574 150 
20 oth-whlsl 48 13 
21 rtl-fuel 30 8 
22 whlsl-fuel 10 3 
23 auto-dlr 37 10 
24 eat/dri nk 144 43 
25 other-rtl 269 69 
26 ag-service 291 29 
27 finance 138 12 
28 i ns/re 274 27 
29 education 75 20 
30 health 85 22 
31 other-ser 191 38 
32 postal-ser 6 1 
33 corrmunicat 30 1 
34 transport 80 4 
35 gas-pr/dis 8,775 440 
36 electric 16,280 817 
37 wat/se/san 0 0 
38 local-govt 59 6 
39 households 1,358 136 
40 state-govt 40 4 
41 fed-govt 76 8 
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TABLE 4-3 
DIRECT PLUS INDIRECT WATER REQUIREMENTS, 

HIGH PLAINS REGION OF EASTERN COLORADO, 1978 

(In Gallons Per Dollar of O~tput Delivered to Final Demand) 

Sector Withdrawal Consumptive Use 

1 irr-corn 2160 837 
2 irr-wheat 2085 809 
3 irr-sorg 2886 1127 
4 dry-wheat 195 13 
5 dry-sorg 181 68 
6 other-irr 2265 879 
7 other-dry 149 56 
8 feedlots 528 222 
9 range-cttl 340 132 

10 other-anim 649 259 
11 food-proc 339 137 
12 printing 19 4 
13 mach-mfg 18 4 
14 stone/clay 148 7 
15 other-mfg 42 12 
16 oil/gs-pr 1204 607 
17 constructn 43 10 
18 whlsl-mach 30 6 
19 whlsl-farm 603 232 
20 oth-whlsl 153 57 
21 rtl-fuel 42 8 
22 whlsl-fuel 24 5 
23 auto-dlr 33 7 
24 eat/drink 57 9 
25 other-rtl 54 9 
26 ag-service 298 111 
27 finance 9 16 
28 i ns/re 11 1 
29 education 30 7 
30 health 32 7 
31 other-ser 19 3 
32 postal-ser 24 5 
33 communi cat 13 3 
34 transport 20 4 
35 gas-pr/dis 503 131 
36 electric 426 22 
37 wat/se/san 52 7 
38 loc-govt 30 7 
39 households 31 7 
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APPENDIX A 

SECTOR IDENTIFICATION, HIGH PLAINS REGION 
OF EASTERN COLORADO, 1978 

Sector 

Corn (irrigated) 
Wheat (irrigated) 
Grain Sorghums (irrigated) 
Corn (non-irrigated) 
Wheat (non-irrigated) 
Grain Sorghums (non-irrigated) 
Other Irrigated Crop Production 
Other Non-Irrigated Crop Production 
Feedlot Cattle 
Range Cattle 
Other Farm Animals 
Meat Processing 
Grain Mill Products 
Other Food and Kindred Products 
Apparel, Textiles 
Paper products and Printing 
Chemicals, Petroleum Refining & Rubber/Plastics 
Farm & Garden Machinery & Equipment 
Other Machinery & Fabricated Metals 
Stone, Clay, Glass, Concrete 
All Other Manufacturing 
Oil and Gas 
Oil and Gas Services 
Construction 
Wholesale Machinery and Equipment 
Wholesale Farm Products 
Hardware Stores 
Other Wholesale Trade 
Retail Fuel 
Wholesale Fuel 
Auto Dealers and Repairs 
Eating/Drinking, Hotels, other Lodging 
Other Retail 
Agricultural Services 
Financial Institutions 
Insurance 
Rea 1 Estate 
Educational Services 
Health Services 
All Other Services 
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1972 
SIC Codes 

0115 (part) 
0111 (part) 
0119 (part) 
0115 (part) 
0111 (part) 
0119 (part) 

01 (part) 
01 (part) 

0211 
0212 

02 (part) 
201 
204 
202,203,205-209 
22,23 
26,27 
28,29,30 

352 
34,35,36 
32 
21,23,24,31,33,37,38 

131,132 
138 
144,15,16,17 
508 
515 
525 
50,51 

554 
517 
551,552 
58,70 
52 
07 
60-62 
63,64 
65,66 
82 
80 
72,73,75,76,78,79,81, 
86,88,89 



41 
42 
43 
44 
45 
46 
47 
48 

APPENDIX A (Continued) 

Sector 

Railroads 
Motor Freight/warehousing 
Postal Service 
Communication 
Other Transportation 
Gas Production and Distribution 
Electricity 
Water Supply, Sewer, Other 
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1972 
SIC Codes 

40 
42 
43 
48 
41,45,46,47,48 

492 
491,493 
494,495,497 



APPENDIX B 

INPUT-OUTPUT TABLES FOR THE HIGH PLAINS 
REGION OF EASTERN COLORADO, 1978 

B-1 - High Plains Region of Eastern Colorado, Gross Flows Table, 
1978 Dollars 

B-2 - High Plains Region of Eastern Colorado, Direct Requirements 
Per Dollar of Output, 1978 

B-3 - High Plains Region of Eastern Colorado, Direct and Indirect 
Requirements Per Dollar Delivered to Final Demand, 
(Households in Processing Sector), 1978 

8-4 - High Plains Region of Eastern Colorado, Colorado Direct and 
Indirect Requirements Per Dollar Delivered to Final Demand, 
(Households in Final Demand), 1978 
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