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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 researchers
is to provide policy makers with specific information contributing to the
decision-making and planning processes and to provide a planning tool having
the capability of analyzing a number of alternative development scenarios in

the study region.

THE REGION UNDER STUDY

Two counties in Western Colorado make up the study area. Commonly the
area 15 known as the Kremmling region. The counties are Grand and Jackson.
The land area contained in these two counties is approximately 1,196,160 acres
(4,483 square miles) and is some 1.8 percent of the state total. The federal
government owns 306,225 acres or about two-thirds of the region's total land
area.1 Federal ownership is represented in parts of two national forests, and
holdings of the Bureau of Land Management and the Bureau of Reclamation.
Federal payments in lieu of taxes were $207,000 in fiscal 1979.2

The region's 1980 population is estimated at 9,500 inhabitants with an
adjusted gross income (state definition) of some $46 million in fiscal 1979.3

On balance, the region is a net importing region (where imports/exports
are defined in terms of deliveries of goods and services inside/outside the
rejzion’s boundaries). The major exporting activities are the extractive indus-
tries and recreation-oriented activities., Roughly 1.3 percent of the state's

total production of extractive goods comes from the Kremmling region of destern
p g g

Colorado. About 5 percent of Colorado's coal production occurs in the Kremmling
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region {Jackson County). Also small amounts of crude oil and natural gas are
. .4
produced in the region.

Tha relative abundance of amenity resources has encourayed outdoor
recreation activities of all kinds. A major publically owned ski resort is
Tocated in Grand county. Big game hunting s an important activity with
5.7 percent, 3.5 percent, and 7 percent respectively, of the state's 1979
total rifle deer, elk, and bear hunting recreatinn days occurring in the

, o . 5
Kremmling region.

STATEMENT OF THE PRUBLEN

The natural resource base in the rejion, while relatively abundant in terms
of the capability to satisfy local demands, is nonetheless the focal point for
regional and extra-regional aconomic conflict. Ownership of the Targe deposits
of 2xploitable resourcas is vested largely with the federal governmznt and
corporations headquartered out of state. Uater use is governed by state water
law, interstate compacts, and international treaty. Thus, from a regional
perspective, policies affecting the disposition of the reygional resource base
are largely detaranined cutside of the region. From this same perspectiva, there

is a need to devalop a datailed description of the economy as it oresently

and indirect consegquences of alternative scenarios for resource exnloitation
gronosed hy the punlic and private sectors of the economy. This description

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

A tool varticularly adapted to these questions is the comprehensive
interindustry production model developed by W.W. Leontief. The strengtn of

tais model {(often termed toe input-output model) lias in its canability not
p i ¥
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only to describe the interdependence existing among sectors of an ecoaomy but
also in the capacity to demonstrate, sector by sector, the total consequences

of any number of developnent scenarios. The model is thus bdoth descriptive

and analytical. The descriptive components are acconmodated through the col-
Tection of extensive primary data, from firms within the rejion, and subsequent
tahulatinon of the data in a forin consistent with the interindustry framework.
The analytical phase consists of the impact analysis, developiment of the various
multipliers, and consistent forecasting under alternative resource developwment

scenarios.

QUTLINE OF T4dE REPORT

Tne remainder of the report consists of a description of the method of
thae study which is presented in Chapter 2, and the analysis of the regional
economy, which is the concern of Chapter 3.

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

1Cu]orado State Planning Division, Colorado Year Book, 1952-64, pp. 765-772.

2 . . - . . . . i
Community Services Administration, Geographic Distribution of Federal Funds
in Colorado: Fiscal Year 1979.

-

3Dem0graphic Section, Colorado Division of Planning, Department of Local Affairs,
Population Estimates and Projections, August 1979, and Colorado State Planning
Office and Colorado Department of Revenue, Annual Report, Fiscal Year Ending
June 30, 1979.

4Colorado Department of Agriculture, Colorado Crop and Livestock Reporting
Service, Colorado Agricultural Statistics - 1979, July, 1980. Colorado
Department of Natural Resources, Division of Mines, A Summary of Mineral
Industry Activities in Colorado - 1978, June, 1979. Colorado Department of
Natural Resources, division of Hines, Coal - 1376, April, 1977.

5Co}orado Department of Natural Resources, Division of Wildlife, 1979 Colorado
Big wame Harvest,




CHAPTER 2

THE METHODOLOGY OF THE STUDY

INTRODUCTION

The national anergy situation has focused an increasing attention on the
coal, 0il shale, and 01l and gas reserves of Western Colorado. Evidence of
this fact is the intensive efforts on fee 0il shale lands and the Paraho demon-
stration facility. Additional evidence is found in the increased production of
coal from existing operations and proposals for additional leases on federal
coal ]ands.1

These activities have generally been viewed as isolated from, or inde-
pendent of, the remainder of the aconomic environment. In those cases where
an impact statement has been filed,z more concern has been given to physical
impacts than to social and economic impacts.3 As a result, the total conse-
quences of such developments have not been thoroughly analyzed.4 While it
is not proposed to perform an ex-post evaluation of the impacts of existing
developments, a major product of this research is the provision of the analyt-
ical capability for assessing the regional impacts of continued developments.

The interindustry model identifies the interdependent structure of an
economy. MNo producing sector is autonomous {independent of the other sectors);
rather, each sector interacts with other sectors (industrial. commercial, labor,
government) through tne purchases of goods and services and the sale of outputs.
Structural interdependence means, quite simply, that the activities of one sec-
tor have impacts on others. The identification of the nature and magnitude of
this interdependence is one of the most useful results of the interindustry

moded .-
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The 1odel s driven by what are termed final demands.” Final demands (as
opposed to intermediate demands) reflect the demand for goods and services 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 consumption.
Thus, changes in final demands result in changss in the processing (or inter-
nediate) 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

modal in providing consistent forecasts of economic activity.6

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 coilection effort,
selection of the base year, and data processing. Each is discussed, as briefly

as possible, in the following pages.

DEFINITION OF THE REGION

The Kremnling region of Western Colorado, for purposes of this study, was
defined as Grand and Jackson counties, Colorado. This regional definition allows
for an analysis of an area most immediately impacted by potential coal and pipe-
Tine development and an area that provides a significant part of the state's

developed ski activities.7

SECTOR DELTNEATIONS

The interindustry model requires the separation of the economy into

various economc entities or "sectors." Total output, by interindustry accounting
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procadures, is the agygregate value of all sales or purchases that take »lace,
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 depen-
denca that prevails. The model structures economic activity into two major
components, suppliers (or sellers) and purchasers (or users). Fach of these
is further subdivided according to the following schene: Suppliers include:

1) intermediate or processing suppliers who are producers who must purchase

dinputs 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 sup-
pliers (or 5mports). Purcpasers include: 1) intermediate or processing
purchasers who buy the outputs of suppliers for use as inputs for further
processings and 2)  final purchasers who buy the outputs of suppliers in their
final form and for final use. This latter category includes purchases hy non-
Tocal users (or sales to exports). The level of demand by final purchasers,
and its composition, are determined outside the processing sector. Production
to meet the exogenously determined final demands generates intermediate pur-
chases and sales. Primary suppliers and final purchasers may or may not be
one and the same. Howevaer, in the interindustry model, their activities ares
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 supplizrs 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
Tabeled as the processing sector (just as with the intermediate suppliers)

and the final purchasers, which are labeled final demand. (The purchasers are
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conventionally shown alony the top of an interindustry or input-output tahle.)
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 wnich provide a homogenous good or service. This ideal is
very difficult to achieve because of the larye amounts of time and finances
required for detailed disaggregation, disclosure problems, and lack of data.
Any of these factors or a combination of them lead to ¢ violation of the
nomogenous product ideaL8

Sector selection, in addition to dependence upon financing, time, and
data availability, is determined to a large extent by the abjectives of the
study. Research objectives can often be achieved without detailed disag-
gregation in all sectors. Since the purpose here is largely to detarmine
the impacts of energy-relatad development and other s2ctors such as ski tows,
agriculture, and local government, economic sectors sucn as trade and services
do not require detailed disaggregation. The final delineation of the sectoring
plan adopted for this study is shown in Table 2-1. A discussion of the two
non-conventional accounting device sectors and how they are used follows.
These sectors are the local and county taxes account and the transfer account.
There is also an explanation of the profit and depreciation sectors.

The local and county government tax sector is employed as an accaunting
Jdevice, including all building permit fees, franchise taxes, local and county
Yiguor iicense fees, charges for services, intergovernmental transfers, and
fines and forfeitures. All revenues (basically property and sales taxes,
though also general occupation license fees) accruing to local and county
government antities ara shown as baing paid to this account (sector). In

turn the account distributes the tax monies to the appropriate agancies.
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Thus the entries in the row for the local and county government tax sector
show the amounts of local sales and property taxes and other charges paid by
each respective sector in the region's economy. In turn, the column entries
in the local tax account distribute monies for health, education, social
services, roads and bridges operation and maintenance, other general Jovernment
activities, and otherwise unallocated bond indenture sinking funds.

Whera enterprise accounting was employed, the profit sector includes after-
tax profits, charges to reserves for bad debts, capital loss amortization, and
nutlays for rents and roya]ties.g khere government fund accounting was emnloyed,
the profit sector includes surplus of current revenues over current 0 expendi-
tures,ll tne value of capital expenditures appropriated out of current revenues,
contributions to bond indenture2 sinking funds out of current revenues, net
charges out of curreat revenues to any other reserve fund (e.g., contingancy
funds), and rent payments.

The depreciation sector includes both depraciation and net inventory
depletions. Inventory depletions are, relatively speaking, insignificant and
are placed with depreciation charges. Similarly, the net inventory accumulation
values were incorporated in the investment sector.

With the exception of the intersection of the housshold row and the
transfer column and the household on household cell, the household row repre-
s=nts wages and salaries paid subject to withholding. In the absence of an
adequate source for domestic employment earnings, 23 emp]oyeeslz are assunmed

to be full-time equivalents at $2.75 an hour for 2,000 hours.

QUESTIONNAIRE DESIGN AND USE

Previous axperience with questionnaires employed to obtain primary
information for interindustry models suggested that a questionnaire, as such,

should not be used in the pursuit of primary data. The reason behind this is
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that no firm accounts for expenditure and revenue patterns on an SIC basis,
the language ultimately employad in an interindustry model. Rather, a firm's
hooks are designed around process or product activities. The use of a ques-
tionnaire, either by mail or by interview, prasupposes adequate translation
from a firm's accounting language into SIC codes. The typical entrepreneur
or manager does not ordinarily work with SIC descriptions, a rather precise
and technical lanyuage.

Accordingly, a determination was made to conduct all interviews in a basic
accounting language tailored to the individual firms involved and for the
researchar to make the translation to SIC classification. Thus, the question-
naire form which appears in the appendix reprasents the format for the final
translation by the researcher. A large majority of the primary data was origi-
nally collected in field notes that described the detail behind profit and loss
statements for the firms interviewed.

Not all interviews could, howevar, 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 mait,
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,
water use, and level of capacity utilization. OQutlay patterns, both of a cash
flow and a non-cash flow nature, were the concern of the second sheet; infor-
mation on sales distribution was solicited on the third., Both sales and outlay

patterns were disaggregated by Krammling interindustry study sector descriptions
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and regionalized according to (a) Kremmling, (b) Colorado other than the
Kremmling 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,13 there
is no price index constructed specifically for Colorado. This effectively
ramoves one criterion (relatively stable prices) from consideration when select-
ing a pase year for Colorado economic studies. The 1974 base was selected for
the initial survey for the following two reasons.

Interviewing for the Northwestern Colorado interindustry study began in

14 Calendar 1974 was the most recently completed accounting

February 1975.
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 relativaly new firms were automatically incorporated in the
primary data base by soliciting what was then the most current information,

Later surveying and secondary data sources have been used to adjust the data

to a 1978 base.

CONDUCT OF THE SURVEY

Interview schedules were arrangad by telephone betwaeen three days and a
weak 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-
duct2d in Tess than an hour; some took place over several days. The interviews

wera conducted over a fifteen-month period.



PROCESSING THE DATA

Information gathered on the outlay and sales patterns for any given
enterprise was tabulated to conform to the sector delineations and regional
descriptions as defined in Table 2-1. Care was exercised at this step to
assure a balance between outlays and sales. Any anomalies were checkad 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 jterative process was
used to accomplish this so that the relative composition of a given sector
delineated for the Kremmling interindustry wmodel would be more truly ref1ected.15
The final iteration produced gross flow patterns for the respective sectors
dalinzated in the model.16 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 he 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. FEach discrepancy is examined
individually and reaconciled on a case-by-case basis. Fortunateiy, the sources
of relatively large discrepancies could be isolated and remedied through addi-
tional examination. Small discrepancies were reconciled by using imports from

and exports to the world other than Colorado as residual accounts.
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DATA SOURCES BY SECTOR

Agricultural Production SIC 01,02,07

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

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

Industry survey data.

J.5. DNepartment 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 O0ffice, 1972.

Colorado Agricultural Statistics reports crops on a production and market

value basis. B8y contrast the total gross output in the interindustry model is
reported on a market receipts basis. The implication of this difference is not
too critical when virtually all production is iarketed; this is not the case
with hay, however, a major crop in the two counties. Thus, to obtain an esti-
mate of the market receipts from hay, the ratio of hay warketings reported in

the 1374 Federal Census of Agriculture to the 1974 market 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 &
county basis in Colorado. Thus, the value of the total gross output of the
livestock sector in the five counties was determined from information secured
from the Cooperative Extension Service. The value of output by agricultural
sarvices was estimated by using inforimation gained in surveys conducted during
1975.

Coal Production SIC 12

Colorado. Department of Natural Resources., Division of

Mines. A Summary of Mineral Industry Activiiies in
Colgrado., Part I: Caal. Annual,

Zolorado. Public Utilities Commission., Files.
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Hebb, D.H., and Curtin, M.S., "Colorado Coal: A Production
and Shipment Directory." (U.S. Department of Interior,
Bureau of "ines.) Golden, Colorado: Colorado School of
Mines ilineral Economics Institute, 1977. (Photucopy
reproduction.)

Iindustry surveyv data.
Data on tonnaje and lahor days are available in the Division of Mines
publication on a ine by mine basis. The PUC files, the Hebb-Curtin study,
and survay information provjded the data used in estimating price.

Metal Mining, 9i1 and Na‘tural Gas Production, and Nonmetal
HMining SIC 10,13,14

Colorado. Department of Natural Resources. Division of
Mines. A Summary of iMineral Industry Activities in
Colorado. Part IT. Metal-ionmetal. Annual.

Colorado. Department of Natural Resources. 01l and Gas
Conservation Comnission., il and Gas Statistics. Annual.

Industry survey data.

Pederson, John A., and Rudawsky, Oded, "The Role of Minerals
and Energy in the Colorado Economy." (U.S. Bureau of
Mines Grant No, G-0122090.) Solden, Colorado: Depart
ment of itineral Economics, Colorado School of flines,
1974, {Photocopy reproduction.)

Total gross output values for metal mining, oil and natural gas production,
and nonmetal mining were taken from the State of Colorado publications. Inter-
industry flows were estimated by using the Pederson-Rudawsky study adjusted
ani updated with information gained in independent surveys and using both Nelson
and iWholesale Price Indices. It should be noted that the intrasector trans-
action estimate (essentially operators purchasing from related services) causes
tie total gross output valuz 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

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

Pederson-Rudawsky study te 1378. After accounting for increased royalty
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values (an estimate based on the United States Governiment's royalty revenues)
and increased 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.
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 1977
provided by the Colorado Department of Labor and Employment to estimate total
gross outnut.
Manufacturing SIC 20,24,25,27,28,29,32,33,34,35,383,39

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

Colorado, Department of Labor and EZmployment. Files.
Industry survey data.

For those firms not directly surveyed in the two counties, the survay
results from the nine county study were used as a proxy. It is inlikely that
this method seriously biases the rasults as the firms involved rely on rdather
standardized technology, e.q., dairyv manufacturing.

Transportation and Communication 51C 40,41,42,45,47,48

Colorado. Department of Labor and Employment. Files.
Colorado. Public Utilities Commission. Files.
Culorado. State Auditor., Files.
Industry survey data.
Information pertinent to railroad and telephone communications was gained

from filad PYC reports and survey. Because of the nature of the accormting
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systaus employed by the firms involved, a significant amount of prorating was
required to scale the data to approximate the two county conditions. The
smethods of prorating, oriyinally developed for 1374 conditions in nine north-
western Colorado counties, were applied to reported 1973 data.

Electric and "atural Gas Utilities SIC 491,492,493

Coloradn, 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 sector
because of geographic Tocation of activity. This was aspecially true for
activities of the Public Service Company of Colorado and Western Slope Gas as
their 1978 PUC reports were used extensively. Electric activities under the
control of local public authorities ware 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 c¢ross checks
throughout the estimation of the activities of this sector.

Hholasale Trade SIC 50,515 also

Retail Trade S1C 52,53,54,55,56,57,58,59

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

Colorado. Department of Lahor and fmployment, Files.

Colorado. Department of Revenue. Annual Report. Annual.

Industry survey data.
Interviews conducted for the nine county study in northwestern Colorado
witn a 1974 base year were used to determine the basic outlay patterns for the
trade sectors for the 1978 Kremmiing model. Mention is made here of the practice

of "nargining" the trade account sectors. Convention dictates that the trade
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secturs are entered in the interindustry model at the level of gross margins.
The reasoning behind this is to facilitate showing the direct economic 1inks
between producers and users. In a well developed economy, the absence of
margins would interject huge trade dollar turnover between producars and
consumers,

In the Kramling region, however, virtually none of the trade sector sales
were supplied by Tocal producers. Thus margining would serve no useful purpose.
For this reason, the Kremmling model shows actual sales among all sectors rather
than imputing margins to the trade sectors.

Finance, Insurance, and Real Estate SIC 60,61,62,63,64,55,66

Colorado. Department of Labor and Employment. CLolorado
Manpowar 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 Creiit Banks of Wichita. Files,
Federal Home Loan Bank Board. Combined Financial Statements -

HMember Savings and Loan Associations of the Federal Home
Loan Bank System. Annual.

Industry survey data.

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

The output valua of the finance sector was enterad in the two-county
intarindustry model as the estimated value of interest charges incurred within
the regien. Interest earnings by commercial banks were readily identified in
the Sheshunoff publication; likewise, tha Federal Credit Banks of Wichita

provided data relevant to the operations of the Production Credit Association
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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 Rank Board's Combined Financial Statements

were prorated by a wage and salary formula for the Xremmling region. Survey
date were used both as a cross check to published data and to estimate financing
from outside the region, e.qg., cartain school bonds, Rural Zlectrification
Association loans, insurance company loans, and so forth,

Information gained in interviews with several major insurance companies
in the 1974 nine county interindustry study suggested that a precise accounting
for insurance premiums paid on per county basis was a nesar impossibility.
Another difficulty observad was with respect to loss claims; specifically, in
a small region the losses incurred by any one economic sector cannot be pre-
dicted with any certainty. Thus, for the Kremiling interindustry wmodel, the
insurance sector was handied as follows.

Gross insurance nramiums paid in the Kremnling region were approximated
by prorating premiums paid in the State of Colorado by a personal adjusted
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 Revenus's Annual Repnort. The state loss experience ratio was

then used to split gross premiums paid; the loss portion was charged to the
transfer account in the Kremmling interindustry siodel and the balance was

harged as gross output of the insurance sector. Accordinaly, the transfer
row collects the portion of premiums paid that subsequently reimburses for
losses and the transfer account column distributes the same to contractors,
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.)
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Information on documentary fees paid for real estate transactions was
secured from the county clerks in the respective counties. The fee information
#3s used to estimate the gross value of transactions, and survey information
provided a means to estimate the comnissions which make up the gross output of
the real estate sector.

Survey information collected for the 1974 nine counties in northwestern
Colorado provided the means to make a first approximation distribution of the
total gross outlays in the finance, insurance, and real estate sector., Select
adjustments were then made to accommodate certain relative price changes such
as for utilities, taxes, and wages.

Services 51¢€ 70,72,73,74,75,76,73,79,81,856,59

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

Colorado. Department of Labor and Employment. Files.

Coloradv. 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 Serfes,
Colorado, 72-A-5. Hashington, D.C.: Government Printing

O0ffice, 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.

The ski industry was surveyed for the 1979 season and a separate sector
designed accordingly.
Health SIC 89
Colorado. Department of Labor and Employment., Fifes.

Colorado. Department of Revenue. Annual Report. Annual.

Colorado. State Auditor. riles.
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Industry survey data.

Health facilities owned by Tocal public euthorities had current financial
statements on file with the State Auditor. The deliveries of services in nurs-
ing home situations were used as they appeared in the 1974 nine county study.
Othar components of the health/medical care sector were increased from the
estimated 1974 conditions in accordance with population increases as reported
in the Department of Revenue’s Annual Reports. Further adjustments were made
for relative price changes. Information was not available to estimate changes
in wage rates from 1974 to 1978 for this sector so the state change in the
retail trade sectors was arbitrarily used as a proxy.

Education 5IC 82

Colorado. Department of Education. Files.

Colorado. Department of Education. Revenues and Lxpen-
ditures: Colorado School Districts. Annual.

Industry survey data.

Information on public school districts is published on an annual basis in

Revenues and Expenditures.

Water, Sewer, and Trash SIC 494,495,495,497; also
Lacal 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.
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HMention 1s nade of an accounting device in the Kremaling model; namely,
the tax account. Conventional interindustry transactions tables charge the
local and county governmaent celis in respective colurmins with the value of taxes
paid. The subtle assumption in such a procedure is to the effect that respec-
tive sectors "buy" a service from the local and county government authorities.
The disaggregation of the local and county government functions in the two
zounty model, 1f convention wera followed, would have required prorating taxes
paid by any one economic sector. The procedure would produce rather untenable
results, e.g., the agriculture sector would be shown as purchasing froin health/
medical care, education, and so forth. To avoid this dilemma, the tax account
row collects all local and county property, specific ownership, and sales taxes,
and the tax account column distributes these monies to the various agancies.

Households

Colorado. Department of Labor and Employment. Files.
Colorado. Department of Revenue. Annual Report. Annual.
Colorado. Public cmployees Retirement Association. Files.
Community Services Administration. Federal Qutiays in

Colorado. Annual. (Prior to fiscal 1975 published
by 0ffice of Economic Opportunity.)

Industry survey data.

U.S. Nepartment of Commerce. Bureau of the Census. Census
of the Population, 1970: General Social and Econonic
Characteristics, Final Report, Colorada, PC {1)-C7,
dashington, D.C.: Government Printing Office, 1972.

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

Houszhold income in the Kremmling interindustry model is shown as enanating
from wages and salaries subject to withholding, proprietorship, oartnarsnhip,
and Sub-Chapter S Corporation income, interest, rent, and dividend income, and

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

nersonal adjusted gross income figures.

Audit reports for the respactive counties provided information on the
Tevel of payments made to households by the five counties' departments of
social services. An estimate of payments by the Colorado Public Employees’
Retirement Association was made based on information provided by the Association.
The value of transfer payments made by the U.S. Government was approximated by

the reported information in Federal Outlays. Life insurance distributions were

estimated in accordance with the procedure described in the insurance section
of this writing.

Payments made to the household account by the respective reygional economic
sectors reflect an estimate of wages paid subject to withholding. For most of
the arivate enterprise partion 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
household-on-housahold cell was imputed by taking the domestic employment

figure from the Census of Population and annualizing a $2.75 wage rate. 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 thet brings
non-wage and salary income to the household sector,

Households were not surveyed to gain information on their outlay patterns.
Rather, there was a reliance on the sales information provided by regional
brochures. Accordingly, the import figures, aside from the post marginal trade

sector merchandise, for households is largely a residual value,



State Government; also
Faderal Government

Colorado.
ditures:

Department of tducation.
Colorado School Districts.

Revenues and txpen-
Annuat.

Colarado.
way Report.

Colorado.

Annual,

Department of “Yighways.

Department of Hatural Resources.

Colorado's Annual High-

Division of Wild-

Tife. JColorado 313y fame Harvest. Annual.
Colorado. Department of Hatural Resources. State Board of
Land Commissioners. Summary of Transactions. Annual.
Colorado. Department of Planning and Budget. Files,
Colorado. Department of Revenue. Annual Report. Annual.
Colorado. State Auditor. Files,
Colorado. Public Employees Retirehent Association. Files.
Calorado. Public Utilities Commission. Files.

Community Services Administration.
(Prior to fiscal 1975 published by 0ffice of

Annual.
Economic Qpoortunity.)

Industry survey data.

Sheshunoff & Company, Inc.
publication.) Annual.

U.S.
Operations.

The Banks of Colorado.

Federal Outlays in Colorado.

(A private

NDepartment of the Treasury. Bureau of Government Financial
Combined Statement of Receipts, Zxpenditures,

and Balances of the United States povernment.

Hashington,

D.C.:
.S,

Government Printing Office.

Department of the Treasury.
Statistics of Income 1969, ZIP Code Area Data

Annual.

Service.
from

Internal Ravenue

Individual Income Tax Returns.

Washington, D.C.:

Government Printing Office, 1972.

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

estimate of revenues from all sources.

For private enterprise in the endoge-

nous nortion of the nodel, an estimate was made of income and payroll tax

1iabilities and fees and royalties paid hy each respective sector.

There 1is

no reaal cross check against these estimates because neither Colorado nor the
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U.5. Government reports business tax liabilities on a county basis. Further,
previous research experience has demonstrated that prorating the reported state

Tevel of collections (reported in the Treasury's Combined Statement of Receipts,

Expendituras, and Balances and the Department of Revenue's Annual Report) by

such factors as ponulation or personal income produces quzstionable results,
Personal tax and fea liabilities wsre much more readily estimatad by using

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

of Wildlife's 31g Game Harvest, and the IRS's ZIP Code Area Data. The exports

by the State of Colorado include estimates of sales taxes.
A1l estimates of government revenues were annualized and put on a 1978
basis. Expenditures were likewise adjusted.

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

first approximation of expenditures. Select interviews with the larger agen-
cies, such as the U.S. Forest Service, Bureau of Land Management, and U.S.

Postal Service, provided the information to estimate agency operating expen-
diture patterns. Information on direct payments for such things as schools,
interest on government securities held by commercial banks, highways, and

Tocal government activities was taken from the Colorado Department of Education's

Revenuas and Expanditires, Sheshunoff's The Banks of Colorado, Colorado's Annual

Highway Report, and files in the Colorado State Auditor's office.

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 and was designed
for state analysis for the fiscal 1978 budget so modification was necessary on
an agency by agency basis. Contacts were made with the larger agencies such
as tne Division of Wildlife and the State Department of Highways to accommodate

this requirement.
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Survey information was used to estimate the invastment colunn. The value
of these investments was then set against the value of the profit and depreci-
ation rows. Out of the net difference, the estimate of entrepreneurial income
was taken and closed to households; the residual after accounting for entrepre-

neurial income was treated as a regional capital shortage.

Imports - Colorado; also
Exports - Colorado; also
Imports - Horld; also
Exports - iorld

Imports and exports in the Xrermling interindustry model were estimated by
using survey information. Also, in the process of reconciling and balancing
the transactions table, the entries in these rows and colurmns were used as the
adjustment mechanism,

Labor

Colorado. Department of Labor and Fmploywent. Colarado
Manpower Review., HMonthly.

Colorado. Department of Lahor and Employnent. Files.

Industry survey data.

U.S. Department of Commerce. Bureau of the Cenus. Census
of Population, 1970: General Social and Economic Char-
acteristics, Final Report, Colorado, PC (1) - C7.
Washington, D.C.: Government Printing O0ffice, 1972.

The Tabor estimates are annualized full-time equivaleats of wage and
salaried employees. Further, the estimates refer to work performed within
the Kremaling region. The private sector of the economy, with the exception
of agriculture, was estimated by using the gquarterly report information by
place of work submitted to the Colorado Department of Labor and twployment.

Ho single source or agency seems to be able to provide an adequate

astimate of annualized full-time equivalent employment in agriculture.



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

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

ment eguivalents were imputed. Employsent by government agencies was astimated
by using survey information.

Caution 1is exercised to the fact that employment levels as defined in the
Kremmling interindustry model do not approximate employment levels as defined

in some commonly distributed publications. The Colorado Manpower Review, for

example, publishes county estimates on the resident adjusted labor force.

Aside from the definitional difference, and the fact that employment by industry
is not reported for low population counties, the current method used to esti-
mate the resident adjusted labor force is extremely questionable. The reader

is referrved to the January 1977 Manpower Review for a complete discussion on

this matter.
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NOTES

Colorado Department of Natural Resources, Division of Mines, A Sumpary of
Mineral Industry Activities in Colorado - 1977 (June 1978); and Colorado
Department of HNatural Resources, Division of Mines, State Coal Mine Inspec-
tion, Monthly Report; and Colorado Department of Natural Resourcas; 011 and
Gas Conservation Commission, Qi1 and Gas Statistics 1977 (1977); and
Colorado School of fines Mineral Industries Bulletin, flarch 1975; and

U.S. Department of the Interior, Bureau of Mines, Subcommittee to Expedite
cnergy Development. Also, U.S. Environmental Protection Agency, Socio-
economic Impacts of Hatural Resource Development Committee, "A Listing of
Proposed, Planned, or Under Construction Energy Projects in Federal Region
VIII* (a joint report prepared to the Committee on Energy and Environment
of the Denver Federal Executive Board and the ifountain Plains Federal
Ragional Council, August 1975), (photocopy reproduction).

2 . . .
U.S. Department of the Interior, Bureau of Land Management, Final West-Central

Colorado Coal Environmental Statement, 3 volumes (1979); and U.S. Department
of the Intarior, Bureau of Land ilanagement, Final Environmental Statement,
Federal Coal Management Program (iWasnhington, D.C.: fGovernment Printing
Offica, April 1979); and U.S. Department of the Intaerior, Bureau of Land
Aanajement Final Environmental Imoact Statement, Proposed Federal Coal
Leasing Programs (Washington, D.C.: Government Printing Office, 1975); and
4.S. Department of the Interior, Office of the Secretary, Final Environmental
Statement for the Prototype 031 Shale Leasing Program, 6 volumes {Washington,

D.C.: Government Printing Offica, 1973).

3an1r0nmenta1 Impact Assessment Project of the Institute of Ecology. A
Scientific_and Policy Review of the Final Environmental Impact Statement for
the Prototype 011 Shale Leasing Program of tine Department of the LnberIOr
Fdited by Katherine Fletchar and Malcolm F. Baldwin (Jashington, D.C.
Environmental Impact Assessment Project, 1973). Researcher's assessment.

4"o1orado General Assembly, Final Report of the Committee on 01l Shale, Coal,
and Related 11nera]s, LegisTative Council Research-Publication 'o. 203,

often referred to as the Michael L. Strang Comnittee Report (Decembesr 1974);
and Colorado Office of tine Governor, 0il Shale Planning and Coordination,
Impact: An Assessient of the Impact of 01l Shale Deva1opmeﬁt - Colorado
91awn1n1 and !1anagement Region II, 5 volumes, often referred to as the

Oonald A Rapp Report {December 1974); and 1.5. Department of the Interior,
011 Shale Environmental Advisory Panel, First Annual Report (Denver, Colorado:
D.S. Department of the Interior, June 1975).
.

Se

2 Chaptar 3 for a more complete explanation of the interindustry model.

fhed

°The projections are consistent but the underlying assumption in the model of
fixed oroduction coefficients qualify the results unless some dynamic
adjustment of technalogy is explicitly involved.
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71930 estimated population 9,500: Colorado State Planning Office.
SInforﬂation obtained from the Colorado Departient of Labor and Euployment
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 emnployment,
Ethical considerations also dictate that the operations of any single enter-
prise can never be divulged.

9Except in the case where rents (e.q., agricultural land leases) aad royalties
(e.g., 011 and gas) were paid to the Colorado and federal governments. In
tnese instances the amounts are saown as being paid directly to the respec-
tive governments.

1Ocurrent in the sense that it occurred in 1978.

11An exception to this is in the Colorado and federal government sectors.

12U.S. Department of Commerce, Bureau of the Census, Census of Population, 1970:
General Social and Economic Characteristics, Final Report, Colorado, PC (1) -
C7, Washington, D.C.: Government Printing Office, Table 123.

13Co]orado Department of Labor and Employment, Division of Employmen®t and
Training, Colorado Manpower Review, Honthly.

14Gray, S. Lee; McKean, John R.; and Weber, Josepho C., The Economy of North-

western Colorado: Description and Analysis. (Bureau of Land Management
Contract No. 52500-CTS01019.) Fort Collins, Colorado: Department of Economics,
Colorado State University, March 1977. This is often referred to as the

nine county study and some of its surveys were used in this study.

15For 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 Enployment was the
aggregated on the same basis. The payroll values on the aygregated ques-
tionnaire forms represented a given proportion of the regional payroll in
each respective SIC classification; based on tiis 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 Krammling, Colorade interindustry model.

16T'ne gross flow patterns were arrived at in either one of two ways. First

there was a method that used payroll data (described in the preceeding foot-

note) when an adequate total gross output value had not been identified. The

second method distributed gross flows within the bounds of a total gross out-

put value based on the relative allocation of tha flows identified on ini-
tially aggregated guazstionnaire forms.



CHAPTER 3

ANALYSIS OF THE KREMMLING REGION
OF WESTERN COLORADD

INTRODUCTION

The results of the descriptive analysis of the Kremmling region’s economy
are presented in this chapter. The discussion contained in the chapter includes:
the description of the economy; an analysis of the nature and magnitude of eco-
nomic interdependence among procassing sectors; the various businass activity
and income multipliers; and an analysis of employment in the reyion.

The description and analysis of the economy hinges on three major components
of the interindustry model. These are: the gross flows or transactions table;
the table of direct production requirements; and the table of direct plus
indirect production requirements. These tables are discussed and interpreted

in turn. Because of the size of the tables, they are presented in the appendix.

THE TRANSACTION TABLE

The first essential component of any interindustry study is the collection
and tabulation of data whicn serve to describe the flows of commodities from each
supplying sector to each purchasing sector. These flows are typically expressed
in terms of the dollar value of transactions occurring in a specific period of
time, normally one year. The information is arrayed in tebular form with the
suppliers {salling sectors) listed at the left of the table and the purchasing
sactors listed at the top. The information in this table, termed the trans-
actions table, does two things simultaneously: it identifies the estimated
dollar value of sales by each sector to each of the other sectors (thus, the

distribution of each sector's output), and it identifies the purchases of
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ingredients of production by each sector from each of the other sectors (the
distribution of purchases). In essence, the matarial contained in the trans-
actions table represents a double-entry system of bookkaeping in which every
sale is simultaneously descrihed as a purchase. Thus, the system deliberately
double counts. The transactions table for the Kremmling economy is found in

the appendix. A description of the sector identification labels used throughout
the appendix and in the tables of this cnapter is also shown in the appendix.

The rows and columns of Table B-1, which are numbered 1-18, identify the
processing, or intermediate demand, sectors. Row and coluwmn 19 represent sub-
totals of activities within the processing sector. This portion of the table
describes, in doliar terims, the flow of gJoods and services necessary to satisfy
intermediate demands. Final demands, i.e., damands for goods and services that
will not be further processed within the region, are indentified in columns
20-23 and 25. Rows 20-24 and 26 identify the final payments sectar. Final
payments inciude, then, federal and state taxes, wages, profits, rents, losses,
net inventory depletions, and payments for goods and services imported from
outside the region. Th2 rows and columns numbered 18 and 25 (the local and
county government tax account and the transfer account) are accounting devices
as described previously. The last row and column of Table B-1 contain, respec-
tively, total outlay (purchases) and total output (sales) for each sector of
thie regional economy.

The total distribution of total output of each sector, according to the
sectors in which the cutput is sold, may be readily discerned by reading across
the rows of Table B-1. The bill of purchases by each sector is found by reading
down any column of the table. These column entries show the allocation of

purchases by cost component,
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For example, consider sector 2, ALL MINING., Reading across row 2 of
Table B-1 shows that the total output of ALL MINING was distributed in the
following way: 5153,041 worth of output was sold to ALL MINING and the remain-
der was sold to exports. Total sales by ALL MINING to the processing sector of
the economy thus amounted to $153,041. The remaining sales were to the final
demand sectors consisting of EXPORTS. Export sales amounted to $140,991,237.
Total sales to final demand thus amounted to $140,991,237. The total gross
output of the ALL MINING sector is the sum of these individual sales or
$141,144,278.

The distribution of purchases by ALL MINIWNG by cost category are shown in
column 2 of Table B-1. Purchases by ALL MINING from ALL MINING were estimated
at $153,041; from CONSTRCT, at $126,642; from TRAN/COM/UT, $963,024; from WAT/SAN,
$10,556; from TRADE-MEC, $254,977; from SERVICE-NEC, $21,113; from LOC-ROADS,
$90,793; and property and sales taxes of $1,544,348. Total purchases by coal
mines from the processing sector are thus estimated at $3,169,394 for 1978.
Final payments made by ALL MINING were estimatad at $137,974,884. Final payments
were distributed as follows: wages subject to withholding, $3,541,465; taxes
and charges of the State of Colorado, $188,630; taxes and charges of the federal
government, $886,215; profits, royalties, and rents, $422,262; depreciation, '
$4,305,384; and imports from outside the Kremmling region of $128,130,928.

Total purchases thus amount to $141,144,278 and, as reguired 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 transfer
account represents wages paid subject to withholding. Thié row shows household
income. The ten leading contributors to household income in descending order

are: ALL MINING, ALL-MFG, REC-FACIL, EDUCATION, FIN/INS/RE, CONSTRCT, TRADE-NEC,
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EAT/DR, FED-GQV, and HOTEL/MOT. Similarly, sector by sector contributions to
taxes may be directly obtained from Table B-1. The ten sectors showing the
greatest dollar outlay for local and county taxes in descending order are:
HOUSEHOLDS, ALL MINING, EXPORTS, AG/LIVESTK, TRN/COM/UT, TRADE-MEC, ALL-MFG,
CONSTRCT, FIN/INS/RE, and SERVIC-NEC.

Estimates of gross regional income and gross regional product may he
obtained from the final payments and final demands poftion of the tahle,

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 pracessing sector, an adjustment is required. Also, the trans-
fer and tax accounts cannot be counted in final demand, for to do so would be
double counting. Thus, the sum of education; water, sewerage, and sanitation;
local roads; local government; households; state governmenf; federal government;
investment and inventory accumulation; and exports from the region, less regional
imports, yields the estimated gross regional product of $92,028,265. 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.

DIRECT PRODUCTION REQUIREMENTS

The direct production requirements, or coefficients, represent the second

major component of the interindustry analysis. These direct requirements are
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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 coeffi-
cients, then, are interpreted as the direct requirements per dollar of output
produced by each sectpr.

As an example consider the ALL MINING sector, sector 2 (column 2 of the
direct reguirements table). For every dollar‘s worth of output produced by
mines in the region, $.0001 worth of inputs are required from the ALL MINING
and related services sector; $.0008 from CONSTRCT; $.0068 from TRN/COM/UT
and so forth. It is obvious from the table that far and away the largest
direct purchases made hy the ALL MINING sector are those for labor inputs, with
a direct outlay of over 2.5 cents per each dollar of output produced. This
says that a dollar's worth of production in MINING requires an input of labor
services valued at 2.5 cents. £Each column of the direct requirements table fs
interpreted in this manner,

These direct impacts identify only a portion of the total economic impacts
that would accompany a change in final demands for the output of a given sector.
There are additional, or indirect, impacts which can be quite important. Assess-
ment of all direct and indirect impacts of these exogenous (final demand) changes
is made possible through the third analytical component of interindustry analysis.

This component is the table of direct plus indirect production requirements.

DIRECT PLUS INDIRECT IMPACTS

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

Suppose that the export demand for coal production increases. There will be
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imnediate, or direct, responses of the following type: Coal production will
have to increase. In order for coal production to increase, inputs must be
obtained from sectors such as transportation, utilities for power, and labor.
These are direct impacts. As transportation and utilities increase their out-
put to meet the increasing requirements in the coal sector, their own reguire-
ments for productive ingredients increase, e.g., services, labor, petroleum and
natural gas, and coal. The chain of events goes on. The total impacts are
readily estimated through the input-output framework-and are presented in the
appendix.

Before proceeding to a discussion of the tahle, 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 which include the induced produc-
tion impacts whicih derive from increased household incomes and increased
consumption. In the latter, with households a component in final demand, the
induced impacts of successive rounds of consumer spending are omitted. For
purposes of this report, the discussion of economic interdependencies and the
subsequent business and income multiplier analysis is based upon the modal which
includes households both as a member of the processing sector of the economy and
as a final demand sector.

The direct plus indirect coefficients are interpreted as the production
required or generated in all sectors of the economy in order to sustain the
delivery of one dollar's worth of output to final demand by any single sector.
It should be carefully noted that these coefficients reflect production

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



3-7

output. This, of course, reflects the fact that the model is driven by changes
in final demand.

For purposas of interpretation, consider the coal mining sector. Suppose
that the export demand for mined coal increases by $1 million. What is the
estimated impact that this increase will have on the entire Kremmling region of
the Western Colorado economy? The answer to this question may be obtained
directly by reading dawn Column 2 of the table and summing the individual sector
impacts. Thus, the increase of $1 million in the final demand for coal gener-
ates a direct plus indirect production valued at $1,000 in ALL-MINING; $2,000
in CONSTRCT; $10,000 in TRN/COM/UT; $1,000 in WAT/SAH; $3,000 in GS/AUT-DLR;
$2,000 in EAT/DRNK; $16,000 in TRADE-MNEC; $6,000 in FIN/INS/RE; and so on down
the column. Any column of this table is interpreted in this same mannar. The
sum of the entries in column 2 shows the total production generated locally as
a result of the increase in export demands for ALL MINING. Thus, the total
business activity generated per dollar increase in final demand for coal is 1.11
or, in our example assuming a $1 million increase, 1.11 million worth of business
activity results. These column sums are one of the various multipliers concepts

which are derived from input-output analysis.

BUSINESS MULTIPLIERS

The column sums of the direct plus indirect requirements table are termed
business activity (or production) multipliers. They 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.

These estimates indicate that the greatest business activity generated per
dollar of delivery to final demand is by the CONSTRCT sector. The business
multiplier for this sector is 2.84 which indicates that, as the "final demand"

for local government services increases by $1, a total production of $2.84 is
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generated in the Kremmling economy. Other sectors of the economy which have
relatively large business multipliers are: AG/LIVESTK, MFG-NEC, and HOTEL/MOT.
These sectors show the greatest degree of interdependence with other sectors of
the regional economy. At the margin, these sectors generate the greatest busi-
ness 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 implication 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 an
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 increase in local taxes is less likely to occur than
is a large increase in coal export {which indirectly changzs local tax collec-
tions). 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.

The Type I and Type II income rultipliers are estimated ratios: Type [ 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 income to direct
income. Thus, while the business activity multipliers are related to changes
in sales to final demand, the income multipliers are related to changes in

income paid to the household sector. The Type I multiplier describes the
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TABLE 3-1

BUSINESS ACTIVITY MULTIPLIERS, KREMMLING
REGION OF WESTERN COLORADO, BY SECTOR, 1978

(In dollars of business activity generated in the Kremnling region of Western
Colorado per dollar of output delivered to final demand.)

Business Business Business Business
Sector Multiplier I Multiplier I * Multiplier I1  Multiplier II *

1 AG/LIVESTK 2.08 2.08 2.67 2.66
2 MIN/OIL/GS 1.03 1.07

3 COAL-MINES 1.03 > 1.04 1.62 )11l
4 CONSTRCT 1.87 1.83 2.84 2.80
5 WOOD-PROD 1.15 2.34

6 MFG-NEC 1.71 > .25 2.66 > 2.39
7 TRANS/ COMM 1.44 2.46

8 ELEC/GS-UT 1.11 ) 1.22 1.46 > 1.7
9 WAT/SAN 1.39 1.39 1.88 1.88
10 6S/AUT-DLR 1.21 1.20 1.52 1.50
11 EAT/DR 1.17 1.18 1.73 1.74
12 TRADE-NEC 1.12 1.12 1.42 1.41
13 FIN/INS/RE 1.28 1.27 2.04 2.03
14 HOTEL/HOT 1.58 1.57 2.53 2.56
15 REC-FACIL 1.12 1.12 1.90 1.90
16 MEDICAL 1.17 1.17 2.19 2.19
17 SERVIC-NEC 1.27 1.26 2.14 2.14
18 ENUCATION 1.16 1.16 2.43 2.44
19 LOC-ROADS 1.21 1.21 2.07 2.07
20 LOC-GOV 1.22 1.21 2.09 2.08
21 LOC-TAXES . . - -
22 HOUSEHOLDS - - 2.31 2.31

*Sectors shown correspond to the aggregation required for the disclosure of the
Gross Flows.
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TABLE 3-2

INCOME MULTIPLIERS, KREMMLIMG REGION
OF WESTERN COLORADO, BY SECTOR, 1978

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

Income Multipliers

Income Multipliers

Sector Type 1 Type I* Type 11 Type II*

1 AG/LIVESTK  4.12 4.10 4.95 4.93
2 MIN/OIL/GS 1.74 2.09

3 COAL-MINES  1.08 > 1.31 1.30 > 1.58
4 CONSTRCT 1.82 1.84 2.19 2.22
5 WOOD-PROD 1.07 1.29

6 MFG-NEC 1.56 > 1.12 1.83 > 1.35
7 TRANS/COMM  1.27 1.53

8 ELEC/GS-UT 1.17 > l.22 1.40 ) 1.47
9 WAT/SAN 1.65 1.56 1.99 2.00
10 G6S/AUT-DLR  1.39 1.35 1.68 1.52
11 EAT/DR 1.15 1.18 1.40 1.43
12 TRADE-NEC 1.37 1.36 1.65 1.63
13 FIN/INS/RE  1.23 1.22 1.48 1.47
14 HOTEL/MOT 1.38 1.37 1.67 1.65
15 REC-FACIL 1.07 1.08 1.29 1.30
16 MEDICAL 1.11 1.11 1.34 1.34
17 SERVIC-NEC  1.17 1.17 1.41 1.41
18 EDUCATION 1.06 1.07 1.28 1.29
19 LOC-ROADS 1.11 1.11 1.33 1.34
20 LOG-GOV 1.16 1.15 1.40 1.39
21 LOC-TAXES - - - i,

*Sectors shown correspond to the aggregation required for disclosure of the
Gross Flows.
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direct plus indirect income increases emanating from an additional dollar of
direct income paid to households. The Type II multiplier takes into account
not only the direct plus indirect changes in income, but also the induced income
increases generated by additional consumer spending. Accordingly, the Type II
income multiplier identifies the direct plus indirect plus induced income
generated by an additional dollar of income paid directly to households.
ttention is drawn to the comparatively higher income multiplier value
estimates for the agricultural sectors. The reason for this relatively high
value is straightforward. The Kremmling interindustry study allocated proprie-
torship and partnership net incomes to the profit account. As a resuit, Tabor
inputs (household account) for agriculture and livestock are somewhat understated
because this sector is characterized by a relatively high incidence of proprie-
torsnip 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 magni-
tude observed. By contrast, the relatively high multiplier values for the
CONSTRCT, MIN/OIL/GS, WAT/SAN and MFG-NEC sectors exist because these sectors

2xhinit greater interdependence in tha Kremmling economy.

EMPLOYMENT ANALYSIS

Direct employment requirements as is the case with direct business activity
and direct income payments are, by themselves, of limited use for assessing the
impacts of various changes in economic activity in the Kremmling region. This
1Timitation arises because direct requirements differ from total requirements,
the difference heing indirect requirements that emanate from sectoral inter-

dependence. The interindustry model provides a framework within which both
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direct and indirect employment requirements can be addressed. Basic to the
analysis are data on employment levels in the respective sectors and the table
of direct plus indirect requirements per dollar of output delivered to final
demand.

Before proceeding with the analysis some discussion on the table of direct
and indirect requirements per dollar of delivery to final demand is warranted.
When the household sector is included as a processing sector in the interindustry
model it becomes simply another producer. To treat households in this manner is
consistent within the interindustry framework, but it imposes a critical assump-
tion on household purchase patterns, Specifically, household purchases are
expressed as a linear function of income; the marginal and the average propen-
sities to consume are assumed to be one and the same. To change this limiting
assumption, the household sector has to be treated as a part of final demand.

Treating the household sector in this manner removes the assumption that
household purchases are a linear functjon of income. Specifically, because
the interindustry model is a final demand driven model, treating the household
sector as any other producing sector implies the level of employment was depen-
dent only on the level of state and federal government expenditures, investment
expenditures, inventory accumulation, and exports. By treating households exoge-
nously, this assumption is expanded to include a dependency on the level of
household expenditures. Direct and indirect requirements per dollar of delivery
to final demand, which are used in the employment analysis for the Kremmling
region of Western Colorado, are snhown in the appendix. The estimated employment
levels and corresponding employment coefficients {expressed as the number of
employees per dollar of total gross output) used in the analysis are presented
in Table 3-3.

To assess the total employment impacts of exogenous changes in final demand,

the respective tables of direct and indirect requirements per dollar of delivery
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to final demand were pre-multiplied by a diagonal matrix of direct Tabor use
requirements (where the elements of the diagonal were the employment coefficients
shown in Table 3-3). Summing down the respective columns of the resulting matrix
yielded the estimates of the direct and indirect labor reguirements per dollar
delivered to final demand. Table 3-4 presents the estimates.

The interpretation of the entries in Table 3-4 is demonstrated by an
example from the CDAL MINEZS sector. As the final demand for the output of coal
expands by $1, there will be a direct expansion of employment in that sector as
well as those sectors responsible for supplying production ingredients to the
mining of coal sector. The sectors supplying ingredients to the mining of coal
sector will in turn require production ingredients from others and this wil}
further expand indirect employment impacts; and so forth. The magnitude of the
direct and indirect employment impacts, .01001, shows the total employment
generated in the entire Kremmling economy as this single sector, coal mining,
increases by $1,000 its deliveries to final demand. That is to say that an
increase of 31 million in the final demands, e.g., exports to the Front Range
or out of state, for coal would result in an estimated additional employment of
10 persons in the Kremmling 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 Kremmling
economy are HOTEL/MOT, LOC-GOV, EAT/DR, EDUCATION and LOC-TAXES. Table 3-4 also
shows the total employment impact of exogenous changes in workers hired. This
information is found simply by dividing the direct plus indirect labor require-
ments per thousand dollars of final demand shown in Table 3-3. The workers
added per worker hired column shows that for each worker hired by coal mining,
1.18 workers are hired throughout the region's economy. Thus, the multiplier

for exogenous changes in coal mine employment is 1.13.
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TABLE 3-3

TOTAL EMPLOYMENT AND EMPLOYMENT COEFFICIENTS,
KREMHMLING REGION OF WESTERN COLORADQ, BY SECTOR, 1978

(In number of workers in the Kremmling region of Western Colorado and workers

ner thousand dollars of output)

Total Workers Per Thousand $
Sector Employment Total Qutput
1 AG/LIVESTK 81 .01100
2 MIN/OIL/GS 19 .00015
3 COAL-MINES 92 00851
4 CONSTRCT 215 .02053
5 WOOD-PROD 234 .03975
6 MFG-NEC 33 .02567
7 TRANS/COMM 74 .03256
8 ELEC/GS-UT 35 .00782
9 WAT/SAN 15 .01049
10 GS/AUT-DLR 105 01271
11 EAT/DR 3922 .05327
12 TRADE-NEC 312 01272
13 FIN/INS/RE 152 .01648
14 HOTEL/MOT 339 .07565
15 REC-FACIL 307 .03287
16 MEDICAL 98 .04172
17 SERVIC-NEC 181 .04605
18 EDUCATION 255 .05010
19 LOC-ROADS 53 .03120
20 LOC-GOV 195 .05530



TABLE 3-4

DIRECT PLUS INDIRECT LABOR REQUIREMENTS PER THOUSAND DOLLARS
OF OUTPUT DELIVERED TO FINAL DEMAND AND PER ADDED WORKER HIRED,
KREMMLING REGION OF WESTERN COLORADQ, BY SECTOR, 1978

Jirect + Indirect Labor Direct + Indirect Labor
Sector Requirement Per Thousand Requirement Per Added dorker
Dollars of Final Demand *
Type 1 Type 11 Type 1 Type 11
1 AG/LIVESTK .03217 .03794 2.92 3.45
2 MIN/OQIL/GS .00089 .0012¢6 5.93 3.40
3 COAL-MINES .01001 .01534 1.18 1.80
4 CONSTRCT .03846 .04798 1.87 2.34
5 WOOD-PROD .04368 .05545 1.10 1.39
6 MFG-NEC .04186 .05128 1.63 2.00
7 TRANS/COMN L04226 05232 1.30 1.61
8 ELEC/GS-UT .01026 .01372 1.31 1.75
9 WAT/SAN .01813 02397 1.73 2.20
10 GS/AUT-DLR .01674 .01976 1.32 1.55
11 EAT/DR .35624 06175 1.06 1.16
12 TRADE-NEC .01599 .01889 1.26 1.49
13 FIN/INS/RE .02290 .03047 1.39 1.85
14 HOTEL/MOT .03647 .09643 1.14 1.27
15 REC-FACIL .03523 .04296 1.07 1.31
16 MEDICAL .04641 .05649 1.11 1.35
17 SERVIC-NEC .05218 .06036 1.13 1.32
18 EDUCATION .05367 .06619 1.97 1.32
19 LOC-ROADS .03432 .04329 1.12 1.39
20 LOC-Gov .06047 .06908 1.39 1.25
21 LOC-TAXES - ~ - -
22 HOUSEHOLDS - .02283 - -

*Type [ and Type [I Employment Multipliers aggregated to correspond to sectors
shown in Gross Flows Table are shown below:

1 .03197 .03772 10 .02263 .03019
2 .00161 .00236 . 11 .08588 .09575
3 .03830 .04796 12 .03543  .04322
4 .04299 .05430 13 .04635 .05645
5 .02080 .02648 14 .05194 . 06060
6 .01832 .02325 15 .05396 .06657
7 .01619 .01913 16 .03495 .04348
8 .05664 .06225 17 .06028 .06889
9 .01583 .01871 18 .05319 .06385

19 .02288
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APPENDIX A

SECTOR IDENTIFICATION, KREMMLING
REGION OF WESTERN COLORADGO, 1973

o 1972
sector SIC Codes

1 AG/LIVESTK 01, 02 (part), 07

3 CONSTRCT 15, 16, 17

4 ALL-MFG 20, 22-25, 27, 25-39

5 TRN/COM/UT 40-42, 44, 45, 47, 48, 491-493

5 WAT/SAN 494-497

7 GS/AUT-DLR 55

3 EAT/DRNK 58

9 TRADE-NEC 52-54, 56, 57, 59

10 FIN/INS/RE 60-67

11 HOTEL/MOT 70

12 REC-FACIL 79 (part)

13 MEDICAL 80

14 SERVIC-NEC 72, 73, 75, 76, 78, 81, 83, 84, 36, 89

15 EDUCATION 22

16 LDC-ROADS -

17 1.OC-Q0V 91-95

18 LOC-TAXES --

19  HOUSEHOLDS --

20 STATE GOV 91-97

21 FED GOV 91-97
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APPENDIX B

INPUT-QUTPUT TABLES FOR THE KREMMLING
REGION OF WESTERN COLORADO, 1978

Kremnling Region of Western Colorado, Gross Flows Table, 1978 Dollars

Kremmling Region of Western Colorado, Direct Requirements Per Dollar
of OQutput, 1978

Kremmling Region of Western Colorado, Direct and Indirect Requirements
Per Dollar of Qutput Delivered to Final Demand (Households in the
Processing Sector)

Xremmling Region of Western Colorado, Direct and Indirect Requirements
Per Dollar of Qutput Delivered to Final Demand (Households in Final
Demand )

Kremmling Region of Western Colorado, Sales Coefficients
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TABLE B-1

Kremmling Region of Western Colorado, Gross Flows Table,

GROSS FLOWS TABLE

{

AG/LIVESTK hLL—mNING Eﬂt‘#ﬁf*
1 AG/LIVESTK 1338000, 0.
2 ALL-MINING R 15’041. 0.
3 CORSTRCY 0. 126682, 33546274,
4 ALL-HFG 0. 0, 670219,
5O TRN/COMAUT 2554645, 968024, 153115,
b WAT/CAN 2256, 10554, 2183,
7 OS/AUT-TLR 207516, 0, 128436,
3 EAT/DRNE D Q. 10737.
2 TRADE-NEC 1262577, 254877, 780875.
10 FINJINS/RE 1021790, 0. 249106,
i1 HOTEL/MOT {. g, 7189,
17 REC~FACIL 0. {. 0,
13 MEDICAL ] 0. 24272,
14 SERVIC-NEC 442843, 21112 45749,
15 EDUCATION 0. Q. 0,
16 LOC-ROADS 0. 90793, D,
17 LeC-Gov 0. [ Q.
18 LOC-TAXES 494654, 1544343, 19648,
19 SUBTOTALS  52262Bb. 3169374, 5443773,
20 HOUSEHOLDS 451122, 3541463, 2397732,
21 STATE-GOY 24812, 188630 29728,
22 FED-GOV 133645 886213, 229272,
2 PROFITS 937694, R22282, 225119,
Z4 [EFREC 403754, 4803384, 106432,
25 TRANSFERS @, g. Q.
26 TMPORTS 187027, 128130928, 2033418,
27 TITALE 7359340, 141184775, 10470625,
GROG: TLUWS TABLE

11 2 13

HOTEL/MOT REC-FACIL MEDICAL
1 AGATVESTK I, . 0.
2 ALL-MINING 0. 0. .
3 CONSTRCT 149031, 113983, 11055.
4 ALL-MFS 0. 15073, 0.
5 TRWC(}H/UT 396353, 349944, 50425,
& WAT/SAN 72363, 14747, 3238,
7 GS/8UT-DLR 18019, 3349, 2145,
& EAT/DRNK 1124, 5024, 1629,
% TRAGE~NEC 325052, 147478, 24531,
10 FIN/INS/RE  667928. 9, 29451,
1} HOTEL/MOT 0. . 3258,
12 REC-FACIL 0. 0 0.
13 MEDICAL R Q. i,
14 BERVIC-NEC 51367, 125608, 119938,
15 EDUCATION . 0 Q.
16 LOC-ROADS G. 50243, Q.
17 1005V 0. 0. 0.
18 LOC-TAXES 77141, 0. 0,
19 SUBTOTALS 1998793, 847353, 321437,
20 MHOUSEHOLDS 15811014, 2947623, 335414,
21 STATE-GOV 11203, 137332 13027,
2 FED-GOV 95488, 200974, 50018,
23 PROFITS 280239, 1108708, 648899,
24 DEPREC 517784 155587& 123043,
25 TRANSFERS 2, 0.
26 IMPDRTS 249427, ’542401 245735,
g 0T8RS 4350948, 9380268,  Z3ARRTS.

4
ALL-MFG
0.
Q.
0 .

21621(1).
145504,

82877,
0.

0!
203162,
72547,

3 &
TRNI'C(M(/)LW WAT/5AN

. 0.
0. 0.
1004, ,.7480
3964, 0.
2b228. 184&.
3497,
205436, 6119
787. 0,
29364, 126034,
203370, 217904,
268. 0.
0, 0.
0. 0.
18800, 50451,
¢ 0.
0. .
17407, 1530,
395245, .
0716b. 465972,
1368525, 1?7562
131053. 2073
133374, 12439
703402, 766092,
670?48 3’229(1) .
2733826, 44537,
6748206, 1024568,

13 15
SERVIL-NEC EDLMTION

0.
9872,
20418,
102542,
6056,
23903,
157
265645,
117056,
557,
D-
19280,
121142,
0.

0.
87251,
781432
1273363,
10527.
135472,
596252,
152973,
U.
930352,
0421

0.
0.

93424,
23572,
130557,
13096,
167363,
13056,

5237.

Ul

18334,

0.

112563.

677645,

2622712,

327995,

7537,

0.

0u

ol

1452899,
087109

16
LUC-RORgS

0 L)
42000,
15630

238332,
1837038,

1978 Dollars

7 9 10
G5/AUT- DL‘% EMéDR TRADE-NEC FIN/INS(/)RE
OO d. U- .
0 0. 0. 0.
6941, 0. 40128, 302324,
57045, 0. 790425, 99371,
219880, 332734, 427734, 162264,
4297, 154352, 2316, 6629,
636303, 3150, 34513, 24584,
325, 0. 74, 24738,
200000, 31507, 164959, 447353,
111568, 345832, {34088, 357440,
. 1472, ¢, 37,
0. 0. e 7,
0. 8093. 3. Q.
32061, 40470, 76234, 165238,
0. 0. . 0.
0. 0 0. 0.
0. 0. 383, 102492,
42382, 82411, 334597, 96085,
1339295,  GA19%6. 2104405, 1796593,
735043, 1523871, Z27172{. 2497273,
8015, bb22a 96508, 1145%0,
112220, 339944 371104, 276491,
390309, 537880, 1442794, 735602,
i95022. 20011 10357, 460348,
U, U, .
425764, 3748070, 18126083, 3342043,
8263674, TISRINT. 24533693, YI23980.
17 18 17 20
LOC-GQV  LOC-TARXES SUBTUTALS  HOUSERQLDS
U 0. 1397845, 8743,
. 153041, [N
785”0 0. 4274602, 2475654,
12593, 0. 1594141, 130000,
77639, Q4810, 4229571, 2464973,
2097, 30463, SU04S3, 463308,
25913. 0. 1778370, 2730332,
1038, Q. 30328, 2019072,
35504, 0, AST4433, 14563513,
172734, 0, 3979618, 248562,
1391, 0. 31536, 35000,
28209, D4 33446, 15800,
6200, 136870, 210668, 1916207
110767, G, 1967342, 1840283,
0. 3906498, 3906498, 122460,
0, 28038, 421561, 0.
0. 233338, 7744, 147000,
0. 0. 3452796, 2474859,
S72AZb. 7066927, 30L56T3I. 36177768,
1150314, 0. 29171473, 131056,
20842, 0. 1195701, 2630832
80394, 0. 3423560, 6315264,
982321, 0. 10885278, 1178204,
0. 0. 10427039, 04
147707, 0. $R7707. 0.
288147, 0, 170976808, 2171636,
43831, TOGLTIT. ZA14588Y0. 49304782,
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SOOD IO NP N

AG/LIVESTK
ALL-MINING
CONSTRCT
ALL-MFG
TRN/COM/UT

B-2

TABLE B-1
(continued)
21 22 23 24 3 26
STATE-GOV  FED-GOV INVESTMENT TRANSFERS EXPORTS  TOTALS

0. . 0. 0. 9952732, 7339340.

0. 0. 0. 0.1 1236, 181144278
§31261. 178718,  5233483. 0. 104707. 10870625
9127%. 3587. 9. 0. 5283544, {72547
4820, ALG42. 0. 0. E748206
20841, B1Y, 29425, 0. 0., 1524966
113849, 26573, 2639842, ¢ 924483, 8263674
4393, 343090. 0. 0. 2250024, 7358117
434202, 63571, 0. 0. ZB77994. 24335693,

. 0. 0. 0. o 3223980,

6389, 0. 0. 0. 4387803, 4480944,

0. 0. 0. 0. 9152822, 9340263
517000, 0. 0. 0. 2348875,

1340.5 24809, 0. 0. 64082, 3930421,
901245, 198906, 0. s 0. 5089109,
979497, 436000, 0. 0. 0. 1857058,
0., 828887, 0. 0. 0. 3543851,
655223, Q. . 0. 034549, 70466927,
3568198,  2876337. 8216970, 0, 17549.5940 261458584,
1312877, 1421792, . 17267618, 49304776,
141709 373 . , 0, *77156 8281263,
: 0. 0. 0. 10243324,

341?4 2831563, 0. 4. 0. 14933241,
0. 0. 0. 10427089,

0. 3943000 0. 0. 0, 090707,
2023676, B956b2. 0. Q. 0. 176067402,
7380654, 15307179, B214970. 17267618. 175871096, 534807204,
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TABLE B-2

Kremmiing Region of Western Colorado, Direct Requirements Per
Dollar of Qutput, 1978

DIRECT INPUT CORFFICIENTS

2
AC/LWE’STk ALL-MINING EDNSTRCT ALL-ﬁFG

{% of pyrihases by sector at

3 b
TRN/CO!'?/UT HAT/SAN

top of tahle from sectors at the left

7 8 9 10
GS/AUT-ILR EATégR TRADE-NEC F IN/ INS/RE
0 g.

%/Lé\{glg 0. 131586 g'wxosa 0. g 0. 0. 0 8000 g o
R i 0. . ), . . .
CONSTRCT 0. 0.000857 0.320575 0. o 000145 0.018020  0.000840 0. 0.001990  0.030776
ALL-NFE 0. 0.068067 0. 0.000587 0. 0.007000 0. 0.032541  0.010773
TRN/COM/UT  0.034737 o 006858 0,014623  0.047727 o 003287 0.018659 0.026408 0.045220 0.017841 0,0175%2
WAT /SON 0.000307 0.000075 0.000208 0.000751 0.000588 0.  0.000520 0.002100 0.000963  0.000719
SS/MUT-BR  0.078198 0. 0.012263 0.030183 0.030843 0.008012 0.077000 0.000700  0.001407  0,002678
EAT/DRNK O, 0. 5.001075 0. 0.000117 0. 0000100 01 0.000003  0.002687
TRADE-NEC  0.171561  0.001806 O0.0745783 0.020392 0.008351 0.083959 0.024202 0.007000 0.006723  0.048499
FIN/ING/RE  0.135843 0. 0.023791  0.011555 0.030137 0.182891 0.013500 0.087000 0.0054tA  0.03398
HOTEL/MOT O, 0. 0.000209 0. 0.000080 0. 0. 0.000200 0, 0, 000821
REC-FACIL 0. 0. 0. Y b, 0. 0. 0. o o
MEDICAL 0 0. 0.002318 0. 0. 0 0. 0.001100 0000039 O,
SERVIC-NEC  0.087351 0.000150  0.008369  0.040201  0.002786  0.039641 0.006300 0.005500 0.003108  0.017914
EDUCATION 0. 0. g g 3 0. 3 8 g g
LOC-ROADS O, 0.00043 0. . . . X . o
L Y o 1094 8 001876 8 0635 8 ggazssgg 3 901003 g'ooeooo g'ouzoo gg?ogg%g 83%33%%
~ ¢067214 0-0 2 » . J a . . . e o
f%séﬁéf%s 3.061299 Q.025090 0.2289% O.442550 0.202798 0.129%52 0.095000 0.207101 0.0M8 020079
STATE-GOV. 0,007  0.001336 0.002839 0.001693 (0.019820 0.00135% 0.000970 0.009000 0.0039%3  0.012823
FED-GOV 0.013160  0.006277 0.021906 0.026566 0,027250 0.008157 0.013380 0.046200 0.01S940  0.029973
FROFITS 0.1267% 0.007997 0.021500 0.088342 0.104235 0.50236] 0.MB200 0.073100  0.058784  0.079887
DEPREC D.054863  ©.03408  0.010170 g - 154067 8099335 8.021175 3 023600 g.ozuoo 8'004“2 8.04. 908
R c— 5 Ol (-’l 0' . . L ] . » . - l- P -
%&3&’*{?*’ 0.025414  0.907801  0.198480 0.125919  0.812528 0,029205 ©.656580 0.509370 0,736743  0.%2323
1 17 13 14 15 16 17 19 19 20
HOTEL/MOT REC-FACIL MEDICAL  SERVIC-NEC EDUCATION LOC-ROADS LOC-GOV  LOC-TAYES HOUSEMOLDS STATE~GOV
i AG/LIVESTK O, 0, 0. . 0. 0. 0. 0. 0.000177 0,
> ALL-MINING 0. 0. 0. 0. 0. 0. 0. o, 0. o
T OCONSTRCT  0.033259  0.012193  0.004707  0.002512 O, 0.022616  0.022270 Q. 0.005023 0. 058431
i ALL-MFG 0. 0.001513 0, 0.005195 0, 0.008417  0.003554 O, 0.002637  0.012347
5OTRN/COM/UT  Q.088453  0.037466  0.025725  0.02608%  0.038007 0.020480 0.021908  0.012001  0.050035  0.00065%
L WAT/SAN 0.016195  0.001793 0.001387 0.001541 0.004832 0.000644 0.000592 0.043108  0.009397  0.031493
7 GS/AUT-DLR i 008021 0.000339 0.003863 0.006082 0.025723 0.055838 0.00713 0. 0.055377  0.015425
5 EAT/DRNK  0.000253 0.00053% 0.000694  0.001058 0. 0.000061  0.00025% O, 0,040951  0.0005%5
7 TRADE-NEC 0117176  0.017931 0.010444 0.06753% 0.002573 0.030851 0.015775 0. 0336347 0.054830
10 FINING/RE  0.149060 O, 0.033082 0,029722 0.032887 0,019973 0.048741 0. 0.106847 0.
{1 HOTEL/MOT 0. 0. 0.001387  0.001058  0.002572 0. 0.000393 0. 0.001116  0.000893
1z REC-FACIL O, 0. 0. 0.00102% 0, 0. 0070 O, 0.003123 0.
12 MEDICAL a. g r 0.004505 0. o, C.001750  0,022198  0.030752 O
14 SERVIC-NEC  0.011508  0.013848  0.051061 0.020822  0,003603  0.004935 0,03125 0. G.037730  0.001816
15 EDUCATION 0. . ) 0, 0. 0. 0. 0.55278  0.002484  0.122109
1t LOC-ROADS 0. 0.005379 0, 0. 0. 0. 0. 0.03%%5 0. 0.13711
37 LOC-nQv 0. 0. 0. o 0.022119 0. 0. 0330212 0.007981 0.
15 LOC-TAXES  0.017215 0. 0. 0.02219% 0. 0. 0. 0. 0.049181  0,088776
{9 HOUSEMOLDS  0.318892 0.315567 0.399240 0.223976  0.515358  0.334895 0.324755 O, 0002658 (.177881
2 STATE-GOV  0.002500 0,018703 ©.005972  0,002673  0.068851 O, 0.005881 O, 0.057415  0.015200
A F 0.021979 0.021517 0.025552 0.04718%  0.001588  O.015540 o. 027982 0. 0.138227 0.
22 PROFITS 0.053613 0.118702 0.276259 0.151702 0. 0.254333  0.2771%0 0. 0.073096 0. 004633
23 DEPREC 0.118836  0.166577 0.057388  0.035920 O, 0. o. 0. 0. 0.
24 TRANSFERS O, 0. 0. 0. 0. 0. 0.041680 0. 0. 0
#5  IMPORTS (.055481  0.272198  0.10443% 0.236705 0.205452  0.120846  0.185963 0. 0.084086  0.278187
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TABLE B-3

Kremmling Region of Western Colorado, Direct and Indirect Requirements

gertDo§1ar of Output Delivered to Final Demand (Households in the Processing
ector

{I~A) INVERSE MATRIX

i 2 3 4 3 & 7 8 9 10 -
AG/LIVESTK ALL-MINING CONSTRCT  ALL-MFG  TRN/COM/UT WAT/SAN  GS/AUT-TALR EAT/IR TRADE-NEC FIN/INS/RE
1,223 0. 000 2 000 0,000 0,000 0. 000 0.000 0.010 . 0.000

i AG/LIVESTK . 0 g
: OAL-MINING o 1L.00f 0. 0. 0. 0. 0. 0. 0. 0.

3 CONSTRCT 0.017 0002 1.483 0.0 0,008 Q.03 0.005 0,008 0.006 0.0
4 ALL-MEG 0,017 0,001 0.108  1.12 0.007  0.012 0,012 0.006  0.036  0.024
S OTRVCOMUT  0.080 0,000 0.0k 0.093 1029 0068 0,082 0.0 00031 00080
o WAT/SAN 0.009 0,001  0.008  0.000  0.007  1.004  0.008  0.007  0.004  0.007
7 GS/AUT-DLR 0,063 0,003 0.058  0.075  0.054  0.024 095 0,023 0.014 0.0z
3 EAT/DRNC 0.043  0.002 0023 D.05  0.013 0.011 0,007 .02 0,006 0.019
% TRADE-NEC 0.3%  0.016 0297 Q.37 O 0% 0,083 0.1l7 1,063 0.196
10 FIN/INS/RE  0.227 0006 0.405  0.093  0.073  0.48  0.037  0.09 0.027  1.09%
11 HOTEL/MOT 0.001  0.000  0.001  0.000  0.000  0.000  0.000  0.00! 0.000  0.001
17 REC-FACIL 0,00  0.000  0.002 0,002 0,000  0.001 0001 0,001 0,000 0,001
15 MEDICAL 0.003  0.002 0,020 0.020 0,081 0,009 0.005 .01 0.005 0,014
14 SERVIC-NEC  0.131  0.002  0.057  0.071 0019 0.057 0.5 0.2 0.012  0.040
{5 EDUCATION 0.063  0.008 0.0  0.042  0.088 0,013 0.011 0.0 0.016  0.023
16 LOC-ROADS 0.005 0,001 0.002 0,003 0.003 0,000 0.001 0001 0.000  0.002
17 LOC-GOV 0.043 0,005  0.017  0.02&  0.031 0,012 0.8 0.014 0,010 0.027
13 LDC-TAYES 0.113  0.014  0.082  0.073  0.07% 0022  0.019 0.0 0,08  0.09
(9 HOUSEHOLDS 0,302 0,040  0.509 0.5  0.29%%  0.260 0,154 0.295 0151 0.3%8

1 12 13 14 15 16 17 13 19
HOTEL/MOT REC-FACIL MEDICAL  SERVIC-NEC EDUCATION LOC-ROALS LOC-GIV  LOC-TAXES _

] AG/LIVESTK 0,000 0.000  0.000 O 0.000 0,000 0,000 0,000 0,00}

Z ALHINNG O, 0. 0. 0. 0. 0. 0. 0. 2.

T CONSTRCT 0.067  0.025  0.018  0.014  0.014  0.082  0.043 0,026 0.020

4 ALL-MEG 0.019 0,011 0.0l .07 0i0i3 0020 0015 0,014 0.02
SOTRCONAUT  0.13¢ 0.0 0,066 0,063 0.087  0.056 0087 0,085 N

£ WAT/SAN 0.025  0.007 0,009 0,009 .00 0.007  0.007 0,054 0.0l

7 GS/ANM-DLR 0.088 0,030 0.041 0,039 0074 0.092  0.080 0,060 0.079

2 EAT/ORN 0,022 0018  0.023 0,020 0028 Q.08 0019 0.0z 0.0%0

9 TRADE-NEC 0,318  0.167 0,206 0.235 0,282 0.9 0485 0.7 0.4

16 FINING/RE 0231 0,055 0410 0.09%  0.122 0,080 0.110 0119 0,152
11 HOTEL/MOT 000 0,000  0.002  0.002 0,008 0,000  0.001 0,002 0.002

17 REC-FACIL 0.002  1.001 0,002  0.002  0.003 0,002 0010 0.005  0.004

3 MEDICAL 0.018  0.014 1018 0.020 0,022 0.015  0.017  0.081 0,039

14 SERVIC-NEC 0.042 0,034 0.079 1.056 0.037 0,028 0.036 0.045 0. 057
15 EDUCATION 0,033 0.017 3,022 0.032 1,026 0.918 0.019 0.5376 0. 045

. . . 0.002 1.001 0.001 0.041 0.003
17 LOC-Gov 0.023 0,012 0.016 0.022 0.041 0.013 i.0i4 0,339 0.031
18 LOC-TAXES 0.060 0.029 0.037 0.033 0.043 0.031 0.032 1,039 0.073
1Y HOUSEROL DG 0,520 0,419 0,532 0,434 0,664 0,449 0.453 0,561 1.205
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TABLE B-4

Kremmling Region of Western Colorado, Direct and Indirect Requirements
Per Dollar of Output Delivered to Final Demand (Households in Final Demand)

INVERSE OF I-A MATRIX AFTER MOUSEHOLIS REMOVED

1 2 3 4 3 b 1 8 b4 10
AG/LIVESTX ALL-MINING CONSTRCT  ALL-MFG  TRN/COM/UT WAT/SAN  GS/AUT-DLR EAT/DR TRADE-NEC  FIN/INS/RE
222 . 0.000 0. 000 0,000 0.010 0. 000 0.4

1 AG/LIVESTK 1,222 (. 000 0.000 0.000 . 00
& ALL-MINING 0. 1,904 U8 8 0. 0. . 7. Q. 0.
2 CONSTRCT 0,012 0,002 1.474 0.002 0,003 0.033 0.002 0.003 0,004 0.051
$ ALL-WG 0.011 0,000 0,099 1.002 .002 0.007 0.009 0. 001 0,033 0,017
G TRN/COMAUT 0.059 0.008 0.031 0,052 1,009 0.026 0.431 0.048 0.021 0,023
& WAT/SAN 0.008 0,001 0,001 0.002 0.003 1.001 0. 001 4,003 0.002 0,002
T GS/AUT-DLR 0.044 0. 00% D.024 0,036 0.0% 0.007 1.085 0.003 0,004 0.006
2 EAT/URNK 0,001 0.000 0,002 0,000 0,000 0,000 0.000 1,000 0,000 0.003
7 TRADE-NEC 0.232 {.002 0,117 0.02 0,008 0.0%8 .029 ¢.013 1.009 0.037
10 FINJING/RE 0.18% 0,001 0.041 0,017 0.033 0.153 0.017 0.033 0.008 1.045
11 HOTEL/MOT 0.000 0,000 0.000 0.000 0.000 0.000 0.000 0,000 0,000 0.001
12 REC-FACIL 0.000 0.000 0.000 0.000 0.000 0,000 0.000 0.400 0.000 0,000
13 MERICAL 0.003 0.000 0.004 0.001 0.0¢1 0.000 0,000 0,002 0.000 0,001
14 SERVIC-NEC 0.117 0.000 0.013 0.043 0.005 0,043 0,008 0,008 0.005 0.021
19 EDUCATION 0.052 0,006 0.006 0.020 0,033 0,003 0,005 0,009 0.010 0.008
16 LOC-ROADS 0,004 0,001 0,000 0.001 0.002 0.000 0.000 0.001 0.001 0.001
7 LOC-GOV 0.035 0.004 0.004 0.012 0.024 0,005 0.003 0.006 0.006 0.017
18 LOC-TAXES 0,095 0,011 0.010 0.036 0,060 0,004 0.009 0,016 0.018 0.044

1 12 14 15 14 17 1&
HOTEL/MOT REC-FACIL MEDICAL  SERVIC-NEC EDUCATION LOC-RUADS LOC-GOV  LOC-TAXES
0 00 0.000 ( 0,000

i AG/LIVESTE 0,000 0.00 0.0 0,000 0. 0,000

7 MLHINNG 0. 0. 0. 0. 0. 0. 0. 0.

3 CONSTRCT 0.055  0.018 0,009 0.006  0.003 0,038 0.03%  0.017
1 ALL-WFG 0.010  0.004 0,002  0.009  0.001 0.013  0.008  0.004
S OTRN/COMAUT  0.098 0,039 (.02 0,031 (. 041 0.058  0.026  0.086
5 WAT/SAN 0.018  0.002  0.002 0003 0.005  0.001 0.001 0. 046
7OGSAT-DLR 0,010 0,003 0,006 0.00%  0.030  0.062  0.010  0.023
3 EAT/DRNK 0. 001 0,001 0..001 0,001 0,000 0.000 0.0 0.000
% TRADE-NEC 0136 0.02 0.018  0.074  0.007  0.037  0.024 0.018
19 FINING/RE  0.165  0.003  0.043 0,036 0.03%  0.023 0.0 0.048
(L HOTEL/MOT 1,000 0000 0.001 0.001 0.003  D.000  0.000  0.00Z
{C REC-FACIL 0.000 1.000 0,000  0.000 0,001 0.000  0.008  0.003
'3 MEDICAL 0,001 0,000 1000 0006 0.000  0.000  0.002 0,025
14 SERVIC-NEC  0.018  0.015  (.054 1034 0.006 0,007 0,038 0.018
{5 EDUCATION 0.015  0.002  0.007 0,005 1002 0.0z 0.002 0.5
16 LOC-ROARS 8,001 0.006  0.000 0,001 0,000 LO00 0.0 0,080
17 LOC-Gi GO 0,001 0.002 0080 0.028 0,00 1,002 0.345
19 LOC-TAXES 0, (28 0.00% 0,006 0027 0,003 0.003 0,00 1,004
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TABLE B-5

(continued)

SALES COEFFICIENTS (% of sales by secior ab Jeirt of fable to sectors at top)

21 22 24
FED-GOV INVEQTPENT TRANSFERS EXPORTS

1 AG/LIVESTK 0. . 30

2 ALL-MINING 0. 0 0. 0.9989!6
2 LDNSTRCT 0.017069  0.499844 0, 0.010000
4 0.000500 0, 0 0.732452
5 TRN/EDH/UT 0.006941 0. 0.

& WAT/GAN 0.023042  0.192414 (. 0.

7 GS/AUT-DLR  0.003216  0.323504 Q. 0.111873
G EAT/DRNK 0.008662 0. 0. 0,713501
9 TRADE-NEC 0 002672 0. . 0.117297
10 FIN/INS/RE 0. 0. .

11 HOTEL/MOT 0. 0. 0. 0.9792143
12 REC-FACIL 0. 0. 0.979931
13 MEDICAL 0.262679 0. . D.

14 SERVIC-NEC  0.004312 4. 0. 0.016304
15 EDUCATION  0.031225 0. 0. 0.

16 LOC-ROADS  0.240530 0. 0, 0.

17 LOC-GOY 0.232894 0, 0. 0.

i8 LOC-TAXES 0. 0. e, 0. 075641
19 HOUSEHOLDS  0.02883% 0. 0.350222 0.

20 STATE-GOV  0.451123 0. 0. 0.045543
21 FED-GOV 0.000293 0. 0. 0,

22 PROFITS 0.189815 0. 0. 0.

23 DEPREC 0. 0. Q. 0.

24 TRANSFERS  0.963%52 0. 0. 0.

25 IMPORTS 0.005087 0. 0. 0.



APPENDIX C
CRITIQUE OF DATA SOURCES

INTRODUCTION

Data gathered for the Kremmling interindustry study were secured from a
wide variety of primary and secondary sources. Data from secondary sources
were basically used to provide preliminary estimates of total gross output
levels for the respective sectors delineated in the study. As the study pro-
gressed, it was discovered that particular secondary sources could not be used
for such estimation purposes. Thne reasons for this are quite specific and vary
depending on the source. Primary data were used extensively to estimate the
gross flows matrix; they were also used to estimate a level of total gross
output for several of the sectors. Thus, the purpaose of this section is to
criticize the various data sources and specifically explain how the data and
any attending problems were handled in the study. The discussion commences
with an overview of the primary sources. Following this, the section is divided
by SIC division descriptions with each containing an ideatification of relevant
data sources, comment on the adequacy of the data for the Upper Main Stem region
interindustry study, and mention of how the data were handled.

Following the discussion is a complete listing, in bibliographic form, of
data sources cited. Reference numbers in the text of this section refer to the
sequence numbers of this 1ist, not the bibiiography entries at the conclusion
of the report. Following each entry is an abbreviated annotation in brackets.
The SIC numbers in the annotation indicate that data pertinent to that respec
tive SIC classification are contained in the source cited; a verbal description

is used when SIC numbers are not appropriate.



PRIMARY SOURCES

Data from primary sources can be classified into two categories: first,
information obtained directly from economic producers, and second, information
obtained from the files of government agencies, trade associations, and others
who receive report forms from economic producers. As indicated previously,
data obtained directly from economic producers were secured through the inter-
view process; a mail questionnaire was not employed in the study.

Data identifying gross flows for the agriculture and livestock sectors
were largely secured from the Cooperative Extension Service, Department of
Economics, Colorado State University, and a study conducted at Colorado State
University, for Bureau of Land Management and the Farest Services, Effects of

Federal Grazing Land on the Economy of Colorado (45) (also see 38). Specifically,

the Extension Service data pertained to estimated costs of producing particular
crops and animals, not the aggregate expense levels of individual farm operators.

John Pederson and Oded Rudawsky of the Colorado School of Mines had just
completed a rather extensive study of minerals and energy in Colorado about the
time the research for this inquiry was commencing (41). The decision was made
to use the basic findings of Pederson and Rudawsky and 1imit the interviewing
for this sector. The Timited interviewing that did occur was highly selective
and for the express purpose of securing information necessary for the modifi-
cation of published results of the Pederson and Rudawsky study.

Special comment on the data secured from the Colorado Department of Labor
and Employment is warranted (10). Employment and wage information contained in
the reports of each employer in the state is placed on reels of computer tape

for processing by the Department. The Colorado Manpower Review (9) nublishes

a summary of this data for the state and the Denver-Boulder labor market area;

detailed information for individual counties does not ordinarily get published.
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Accordingly, the information pertinent to employment and earnings in the
Kremmling region of Western Colorado had to be ohtained directly from the
Colorado Department of Labor and Employment.

Serjous difficulties were not encountered with the information secured
from the files and in-house reports of other government agencies, trade associ-
ations, and other organizations (5, 6, 10, 22, 23, 24, 25, 29, 31, 39, 45, 70,
and 79). The data were not always in the form requested, but were sufficiently
detailed so that, with slight modifications, they were quite useful., Spacific

comnent on these data and others follow in tha respective SIC division.

AGRICULTURE AND FORESTRY

0f all economic sectors in the model, agriculture has the most current and
detailed secondary data. The most versatile document in terms of securing

individual crop data on an individual county basis is the Colorado Agricultural

Statistics publication (1). Issued annually by the Colorado Department of
Agriculture, it publishes detail on major state crops, and identifies the pro-
duction levels in respective counties. Specific limitations are nonethefess
inherent in tabular presentations. For example, crops are reported on a pro-
duction and market value basis; and there is a difference between inarkat value
and market receipts. The implication of this is not too savere for crops when
virtually all production is marketed; but this is not the case with crops such
as hay. Total gross output in the model is defined in terms of market receipts;

so an adjustment of the value of the hay crop, as reported in Colorado Agricul-

tural Statistics, was made. Specifically, the ratio of hay marketings reported

in the 1974 Federal Census of Agriculture to the 1974 market value of hay reported

in Colorado Agricultural Statistics was applied to the latter's 1977 report,

The Colorado Agricultural Statistics also has a tendency to aggregate

certain "minor" crops not only across crop lines but also county lines. For
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example, potatoes are identified for Morgan, Weld, and the raspective counties
in the San Luis Valley; one value is then reported for the rest of the state.
Hence, while potato production is not relevant in the Kremmling region of
Hestern Colorado, precise documentation of that fact is not possible because of
aggregated reporting for crops.

Other particular adjustments were not attempted on the irrigated and dry

agricultural output as reported by Colorado Agricultural Statistics. The

publication is not well enough documented to determine whether or not an adjust-
ment is warranted. Further, all production indices available are for the entire
state and are highly aggregated (2).

Procedures employed to secure and report information are not documented in

Colorado Agricultural Statistics. A regional analyst must be concerned with the

guality of data, but really has no basis for judgment without supporting docu-

mentation. For example, onion production is reported in Colorado Agricultural

Statistics for the Western Slope (no county delineation); the Bureau of Recla-

mation also reports onion production in the annual publication of Water and Land

Resource Accomplishments for farms served by tne Grand Valley and Uncompahgre

projects (73) and (74). The Bureau's report suggests there is a definite

element of randomness involved, i.e., both acreage planted and production yields

vary over time, By contrast, the acreages reported by Colorado Agricultural
Statistics are rather consistent. It should also be mentioned that in certain
years the Bureau's publication reports considerably more acreage for faris
served by the above two projects than the state publication does for the entire
WYestern Slope; and for the counties involved, the authors suggest that it makes
a considerable difference in the aggregate value of marketings.

Data on the value of marketings of 1ivestock are reported in Colorado

Agricultural Statistics for final marketings only. Further, the data are
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reported at the state level. Hot only are interfarm transactions not reported,

hut the relative value of individual county output cannot be directly determined.

Thus, the valua of the total qross output of the Tivestock sector in the Kremaling

interindustry study was determined from information secured from the Cooperdtive

Extension Service, Department of Economics, Colorado State University.
Determination of the gross flows for agriculture and livestock production

was highly dependent on information secured from the Cooperative Extension

Service and Federal Grazing in Colorado, an unpublished study conducted at

Colorado State University for the Bureau of Land Management and the Forest

Service. This was supplemented with data published in Cost of Producing Crops

in the Irrigated Souhwest (84) and information supplied by the Northwest

Colorado Agri-Business Association (39) and Tri River Agri-Business Farm Manage-
ment Association (46). Government payments to the agricultural sectors were
determined from the Agricultural Stabilization and Conservation Service, Annual

Report - Colorado (47).

Data on the employment of labor in the agricultural sectors are not readily
available from published sources. The estimate of the dollars paid for wages in
each of the sectors was based on the Cooperative Extension Service information

and Laing's thesis on the Impacts of Federal Grazing Land (38). Employment

levels were then imputed using a 2,000 hour work year. The number of people

employed in agriculture as identified in the 1970 Census of Population (61)

could also have been used to obtain an employment coefficient, but wasn't.
The aggregate value for agricultural services was estimated by using the Cooper-
ative Extension Service informaton and checked for consistency by interview.

In summary, adequate data do appear to exist for the agricultural sectors
of the Kremmling economy. However, particular concern is noted for the high

Tevel of aggregation in some cases, a Tack of published interfarm transaction
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values for livestock, and Tack of good data on employment. Also, it appears
that there is a general lack of documentation; a deficiency which must be over-

come in order to judge the quality of the data.

Publications by the federal government were not considered for inclusion
in the mining division of the model. At the national level, and sometimes the
state level, information pertaining to mining production quantities and values
can be secured. Because of the characteristically small number of operators,
information on specific minerals in specific counties is rarely published.
txamples of federal publications for which tﬁis is largely true are: Census of

Mineral Industries (60); Minerals Yearbook (72); Statistical Data for the

YUranium Industry (77); and Uranium Exploration Expenditures and Plans (78).

State of Colorado documents were ralied upon quite extensively, but not
without reservation. The most comprehensive, yet most limiting, state document

is A Summary of Mineral Industry Activities in Colorado (13). This publication

1ists production by mineral value and by county. Listing by mineral value has
several very specific limitations. For some outputs the unit price is not
always given; thus, quantity calculation becomes difficult, if not nearly impos-
sible. UWhere unit price is given it is always applied to all production; taus,
for example, the market value for metallurgical coal is published as being equal
to the market value for other tynes of coal. The unit price for ores refers

to a refined market value; thus, when ore is subject to reduction away from the
county in which it was mined, the value accruing to the mining county is over-
stated. One last criticism is leveled at the practice in the publication of
adding nearly 3100 miliion to the value of state mineral production and foot-
noting it as minerals mined out of, but refined in, the state; no indication is

given as to what the minerals are or where they are refined.
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Data are available monthly in the Monthly Report (15) and annually in

Coal (14) on the production of coal. Tonnage values, labor employed, and days
worked are reported for every coal mine in the state. Barrels of oil pumped,
cubic feet of gas produced, and the volume of injections are published for every

well in the state in Qi1 and Gas Statistics (17). Thus, the researcher is left

with the task of determining a unit value when information on coal, oil, and gas
is secured from these sources,

Tha Pederson and Rudawsky study, "The Role of Minerals and Energy in the
Colorado Economy," was used as a data source in the minfng division, especially
as it related to oil and gas production. A publication that complemented Qil

and Gas Statistics whnen identifying potential interviews for the oil and gas

sector was the Rocky Mountain Patroleum Directory (83).

In the final analysis, the total gross output values used in the mining
division of the Kremmling study were estimated based on information gained by
interviewing. Federal publications fail to publish sufficient information at
the county level and state publications leave much to be desired with respect
to unit pricing. Furthermore, state documents do not necessarily identify the

economic production that takes place in some counties.

CONSTRUCTION

Publications such as the Census of Construction Industries (52) and (53)

and the Construction Review (67) aggregate on the state level and hence are

inadequata for estimation of activities in individual counties. The publication

Construction Reports - Housing Authorized by Building Permits and Public Contracts

(65), though county specific, fails to account for permits and contracts author-
jzed during a given period. In a relatively small county there is not necessarily
sufficient volume to either avoid "lumpy" reporting or maintenance of the assump-

tion that Tevel of work in a given pericd is equal to the dollar value of the
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authorizations. Finally, the Construction Reports do not suggest how much of

the job is involved with various types of contractors so that an estimation of
value of intersector transactions can be made. In conclusion, the authors saw
no alternative but to estimate total gross output for the construction sector

Trom primary data.

MANUFACTURING

Both the 1977 Census of Manufacturers (59) and County Business Patterns

are fairly complete in a broad sense but still quite limited in what detail is
published. Disclosure reguirments preclude publishing critical information and
result in a high degree of aggregation. Even in those sectors where the data
are puhlished, restrictions are imposed because seasonal variations (2.g., as
in food processing) are not reflected in the first quarter reporting. As a
result, neither of these publications was of much use for the Kremmling inter-
industry study. In fact, levels of output for the manufacturing sectors had to
be estimated from primary data.

The Directory of Colorado Manufacturers (81), published annually by the

Bureau of Fconanic and Business Research (University of Coloado), was used
extensively in the determination of which manufacturers to interview. The
publication identifies firms by four-digit SIC classification, Tocation, and
employment range. Key personalities are also identified. Some information in

the Directory of Colorado Manufacturers is quite dated, but the document is

nonetheless an invaluable reference.

Before interviewing a given owner or manager, an attempt was always made
to gain a "feel" for the type of firm that was involved. For example, secondary
research was dona on what the output per worker might be and what might be
expected in terms of value added. A publication quite often referred to for

answers to these types of questions was the Annual Survey of Manufacturers (50).
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Though the information contained therein was not directly used in the Kremmling
study, it did provide for an ongoing consistency check. Specifically, the docu-
ment contains, on a four-digit SIC basis, ratios pertaining to inputs and outputs
of the manufacturing sectors of the national economy.

In summary, datailed secondary data do not exist for manufacturing
activities in the study region. Aggregate levels of economic activity for
individual sectors must be determined from primary data and checked for

consistency by observing secondary data.

TRANSPORTATION, COMMUNICATING, ELECTRIC, GAS, AND SANITARY SERVICES

Secondary data for the transportation, communications, electric, gas, and
sanitary services sectors are quite available and generally speaking, of fairly
good quality. Despite this, only a limited amount of them were used in the
Kremmling study. The reasons for this are largely in the nature of the filing
system at the Colorado Public Utilities Commission (PUC) (23) and methods
employed prior to seeking an interview with any given firm. Consequently,
before any single interview was conducted, an attempt was made to learn as much
as possible about the firm in question. This meant that for firms in the public
utilities sectors, the research started with an examination of the reports filed
with the PUC. The PUC reports were readily accessible so they were also used
to estimate levels of total gross output where applicable. For those cases in
which the PUC does not have jurisdiction, because municipal-owned enterprises
are involved, estimates were made based on information filed with the Colorado
State Auditor (24). Despite tne above-mentioned relatively high incidence of
direct information, secondary data sources still merit comment.

The Interstate Commerce Commission publishes materials pertaining to
various forms of transportation cn a regional basis: examples are Transport

Statistics in the United States: Pipelines (36) and Transport Statistics in the
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United States: Motor Carriers {37). These types of documents were not really

helpful in the study because their use necessitates a significant amount of
prorating. As a result, the best alternative was to estimate the level of
economic activity in the transportation sector from PUC reports and information
gained in intarviews.

United States Postal Service (U.S.P.S.) revenues were determined by
axamining postal receipt schedules for each post office in the region., Since
Congress created the independent U.S.P.S., postal receipts for individual post
offices arz no longer published. Accordingly, this information was obtained
directly from the Sectional Center Facility (SCF) managers (79). Despite the
accuracy of this information, it is suggested that the regional accounting
parspective can lead to an erroneous conclusion about the U.S.P.S. This is
because the postal sector’s total gross output was dafined in terms of an
expense level rather than a revenue level. The reason for doing this is that
the imputed postal revenue for the Kremmling region of Western Colorado is
higher than the actual revenue, but it is not known how much higher. For
example, Mountain Bell mails statements to local customers from Denver; the
actual revenue for the U.S.P.S. is identified with the Denver Post Dffice, yet
a portion of the expenses connected with the handling of those statements is
ahsorbed by the local Post Office. Thus, a portion of the actual Denver revenue
imputes to the Kremmling region,

Information on rural telephone systems can be obtained from the Annual

Statistical Report: Rural Telephone Borrowers (49). Territorial integrity for

rural systems in the region is such that the information is‘straightforward
and does not have to be allocated. Mountain Bell's activities, on the other
hand, had to be estimated by prorating the various ravenues and charges

jdentified in their annual report to the Colorado PUC. This was greatly
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facilitated by having additional information supplied directly by the company.
Radio and television activities were estimated by prorating data contained in

the Federal Corwnunications Commission's Annual Report (30). Specifically,

the data identified revenue for stations outside the metropolitan area. The
basis for allocation was the volume of retail sales as identified in the
Annual Report (21) of the Colorado Department of Revenue.

Published secondary data were of limited use for estimating electric and

gas revenues. For example, examination of Annual Statistical Report: Rural

Electric Borrowers (48) sometimes fails to include the operation of electric

associations which are headquartered outside the Kremmling region. Information

contained in Statistics of Publicly Owned Electric Utilities in the United

States (34) is reported on a company basis and the Kremmling region is only
part of the territory of the Public Service Company of Colorado. Statistics

of Publicly Owned Electric Utilities in the United States (35) does not identify

all the municipal operations in the Kremmling region. Thus, the estimation of
total gross output for the electricity and natural gas sector was determined by
the information obtained from PUC reports, the State Auditor, and interviews.

The water, sewerage, and sanitary services sector is characterized by a
high incidence of special tax districts. Complete information on the activities
of these districts is not published anywhere. Thus, the audit reports filed with
the Colorado State Auditor were examined in detail to secure information for this
sector. For those instances where private enterprise is involved, the informa-
tion was obtaind at the PUC office.

In summary, though considerable information is published for the
transportation, communication, electric, gas, and sanitary services sectors,
problems associated with excessive aggregation, territorial integrity, and
incomplete reporting precluded use of the information in the Kremnling intar-

industry study.
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Secondary data sources used to estimate the levels of total gross output

included the Census of Wholesale Trade (64), the Census of Retail Trade (62),

and the Colorado Department of Revenue's Annual Report (21). Both Census

publications referred to calendar year 1972, used 1972 SIC classifications,
and needed updating to reflect 1977 conditions. Other problems associated with
the use of the Department of Revenue report stem from the failure to identify
the ratio of tax exempt sales at the county level and what appears to be a
rather significant understatement of the volume of wholesale activities. The
total gross output values were thus estimated as follows: [lean values were
calculated for each trade sector using two anaual reports of the Colorado
Department of Revenue; the state exemption ratio for each respective sector was
used to increase reported county retail sales; output values were shifted to
conform to 1972 SIC descriptions by using ratios describing the relationships
between Colorado labor data for 1972 and the wholesale and retail census for 1972.
Select interviews were used to gain information relative to what values
would be used for regional flows and margining of the trade sectors. Further,
information contained in publications such as "Economic Impact of Alternative
Energy Supply Policies in Colorado" (25) and "An Interindustry Analysis of the
Colorado River Basin in 1960 with Projections to 1930 and 2010" (380) was used
to routinely check for inconsistency. Given these Timitations, caution must
be expressed in regard to the accuracy of the coefficients in the trade sector.
It is recommended that an in-depth study of this sector, emnloying primary data

coilection techniques, be undertaken in the near future.

FINANCE, TNSURANCE, AND REAL ESTATE

Secondary data on the activities of commercial banks are contained in

Sheshunoff and Company's The Banks of Colorado (44). This is a privately-

printed industry publication that shows the balance sheet and income statement
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for each bank in the state. A source such as 3ank Operating Statistics (32),

published by the Federal Deposit Insurance Corporation, aggregates infornation
by region; none of these regions correspond to the geographic delineation of
the Kremmling study. Accordingly, the Sheshunoff data were used to identify
tnhe Tevel of economic activity for commercial banks.

Savings and Loan Association data are published in Combined Financial

Statements - Member Savings and Loan Association of the Federal Home Loan

Bank System (33). Association activities are identified by state total, metro-
politan area, and the area outside the metropolitan arza. Thus, to estinate
total gross output for savings and Toan associations, tne activity outside the
metropolitan area was prorated to the Kremmling region by using the personal
adjusted gross income figures reported in the Colorado Department of Revenue's

Annual Report (21). Information pertaining to the activities of the Federal

Credit Bank's operations was gained from filed reports (31).
Insurance activities were estimated from information gained largely from

interview. The Colorado Division of Insurance publishes the Insurance Industry

in Colorado: Statistical Report (20). This document identifies, on a company

basis and a Tine basis, premiums earned and losses incurred. As a first approxi-
mation, the difference between premiums and losses was prorated by Colorado
adjusted gross income to estimate the Xremmling region's insurance activity.

This first approximation was then modified based on information gained in
interviews.

Real estate activities were estimated by first obtaining the value of
documentary fees paid in each of the two counties (29). From the documentary
fees paid an estimate was made of the transaction values involved and a six
percent commission was allowed on the same. The estimated commissions were
used in turn as the approximation for the total gross output of the real estate

sector.
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In summary, direct information pertaining to finance, insurance, and real
estate does not exist in published form for the study region. Estimates must
be made using a combination of published secondary data and information qained

from primary sources.

Data sources for services are grouped into three categories for discussion
purposes. The first part of the discussion will focus on data sources pertinent
to the health and medical care field; the second pertains to data sources for
the education sector; and final portion comments on data sources for all other
services.

Information pertaining to institutional health care was secured directly
from the providers of the services. A partial list of hospitals and nursing

homes in the region is contained in the Directory-Medicare Providers and

Suppliers of Services (68).

The value of services provided by ﬁhysicians, dentist, optometrists, and
others was estimated by using secondary information. For a first approximation,
information contained in "National Health Expenditures" (28) was adjusted by

using the index values published in Medicare: Health Insurance for the Aged -

Geographical Index of Reimbursement by State and County (69). The resulting

figure was then adjusted based on information gained in interviews and secured
from the Colorado State Department of Health (7), the Colorado Department of
Social Services (22), and the Social Security Administration (70).

Data are readily available for education activities in the Kremmling
region. Data pertaining to colleges were secured directly from the respective

institutions. Revenues and Expenditures: Colorado School Districts (6), pub-

Tishaed annually by the Colorado Department of Education, was used to identify

the level of total gross output for public schools. This document is rather
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comprehensive and identifies revenues and expenditures for each school district
in the state. Data secured from the CCHE and the Department of Education's
revenue and expganditure report were supplemented with information gained in
interviews. Because of the high quality data described ahove, the Bureau of

the Cansus data contained in Finances of School Districts (57) were not used

in the Kremmling interindustry study.

The information contained in Census of Selected Service Industries (63)

was used as a first approximation of the total gross output for all other
services. Colorado Department of Lahor and Employment data were used to update
the census data to an approximation of 1973 conditions. Concomitantly, the data
partained to dental laboratories in this publication were removed to the health
and medical care sector. Estimation of total gross output for ski tows was
accommodated by interview.

As with the trade sectors, very little primary information was collected
for the services not elsewhere classified sector. Accordingly, given this
Timitation, caution is expressed with regard to the accuracy of the coeffi~
cients in this sector in the Kremmling interindustry study. Further, it is
racomnended that an in-depth study of the sector be conducted employing primary

data collection techniques.

PUBLIC ADMINISTRATION

Rather extensive information on local and county government activities is

contained in the Bureau of Census publications, Compendium of Government Finances

(54), Finances of County Governments (55), Finances of Municipalities and Town-

ship Governments (56), and Compendium of Public Employment (58). Two considera-

tions precluded the use of these documents in the Kremmling interindustry study.
First, the desire to have even more detailed data to facilitate the separation

of local and county qovernment enterprises. Second, preliminary investigation
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suggested that the dollar increase in a number of Tocal and county govermment
budgets was rather significant between 1972 and 1978.

Secondary data published by the state were used extensively during the
preliminary stages of the research but were later replaced with primary data.

The Local Government Financial Compendium (11) does not Tist expenditures and

revenues for communities under 1,000 people. Further, the publication does not
account for special tax districts. The Division of Property Taxation's Annual

Report to the Governor and the Legislature (12) identifies valuations, levies,

and property tax revenues for every local tax authority. The Colorado Depart-

ment of Revenue's Annual Report (21) contains information sufficient to estimate

Tocal sales tax collections. Though each publication contains good quality
data, the Kremmling study eventually used the files of the State Auditor. The
audit reports filed here are more complete, more detajlad, and more extensive
in coverage than the state publication.

Data pertaining to the total expenditures of the State of Colorado were
secured directly from the Colorado Department of Planning and Budget (19). A
recent executive order had caused all state budgets to be regionalized according
to the various planning regions in the state. Though the planning ragions do
not conform to the delineation of the Kremmling interindustry study, the budget
regionalization greatly facilitated the search for data on state expenditures.
Information on tax payments to the State of Colorado is contained in the Depart-

ment of Revenue's Annual Report (21). An estimation of revenues from hunting

and fishing Ticenses was made based on information in Colorado Big Game Harvest

(16). Revenue generated because of activities on stata Tands was estimated by

using the State Board of Land Commissioners' Summary of Transactions (13).

Following the collection of the above data, interviews were arranged with

the agencies that made significant expenditures in behalf of the State of
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Colorado. Scheduling the expesnse patterns of the Colorado Department of
Highways was greatly facilitated by the use of Colorado's Annual Highway Report
(8). 1In summary, the data secured on the State of Colorado pecuniary activities
were not difficult to obtain and are rather comprehensive,

Revenues accruing to the federal govermmpent account were largely estimated
by prorating from a Colorado base. The Treasury publication, Combined Statement

of Receipts, Expanditures, and Balances of the United States Government for the

Fiscal Year Ended June 30, 1975 (75), identified revenue by state and by category.

Thus, the figure published for Colorado was adjusted by using information in the

Colorado Department of Revenue's Annual Report (21) and the Treasury's Statistics

of Income 1969, ZIP Code Area Data from Individual Income Tax Returns (76).

This first approximation was then adjusted by using information gained from the
Forest Service, the Bureau of Land Management, the Bureau of Reclamation, and

the publication Public Land Statistics (71).

For a first approximation of federal expenditures, data were secured from

Federal 9utlays in Colorado (39). This publication shows estimates for federal

outlays by agency and by county. Many of the estimates are prorated by using
standardized criteria. Thus, the research for the XKremmling interindustry study
sought to eastimate federal expenditures independently. Some documents, such as

the Veterans Administration's Annual Report (82) and the Railroad Retirement

Board's Annual Report (42), were examined and the data so secured prorated to

the Kremmling region of Western Colorado. This practice was too limiting, so
more direct information was obtained. Specifically, the major agencies were
contacted: these include the Social Security Administration, the Bureau of
Reclamation, the Bureau of Land Management, the Geological Survey, the rorest

Service, and U.S, Postal Service, and the Department of Energy.
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In summary, tha data on federal government revenues are approximations
derived largely fron state totals. The data pertaining to federal expenditures
are largely estimations based on information gained from interviews.

Households were not interviewad for the Kremmling study. Further, the data
pertaining to household income and expenses are a direct result of the estima-

tions made for the income and expenses of the other sectors in tna study.
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Colorado School of Mmes ;é\

golden, colorado 80401 ¢ (303) 279-0300 L 1

VOLUNTARY QUESTIONNAIRE

Grand and Jackson Counties Inter~Industry Analysis

This questionnaire is designed to enable you to provide us, in as
simple a form as possible, a detailed account of your firm's purchases
and sales in 1978. The specific focus of the analysis is the component
of that activity occurring in Grand and Jackson counties.

This information will be handled in strictest confidence. Your res-
ponses will be aggregated with those of other firms in your economy
sector, eliminating the possibility that any single firm's responses
will be identifiable. Participation on your part is voluntary.

1. We are particularly interested in obtaining data which are
a reasonable representation of your firm's current operation,
Data for a fiscal or calendar year 1978 or later are preferred.
In the event that data are not available in this form, please
use any consecutive twelve months since 1977 (please indicate).

2. You may indicate sales and purchases in dollar amounts or
percentages.

3. When exact data are not available, please use estimates.
If it is not possible to provide information for certain
questions, please indicate.

Name of Firm:

What is your major product(s) or service(s)? If convenient, list the
appropriate SIC classification(s).

What was the total number of employees you had at any one time in 19782

Full Time: Part Time:

the unversity of mineral resources
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PURCHASES AND EXPENSE (OUTLAYS) ANALYSIS

SUPPLY SOURCE:

SECTORS FROM WHICH YOU PURCHASE OR PAY EXPENSES

$ or % of Total

T
‘PURCHASES IN GRAND |
& JACKSON COUNTIES |OTHER COLQ. COUNTT

PURCHASES FROM

$ or % of Total

PURCHASES OUTSIDE‘

COLORADO
$ or % of Total

1. AGRICULTURE, LIVESTOCK, & FORESTRY
2. MINING, OIL & GAS EXTRACTION
3. CONSTRUCTION & READY-MIX CONCRETE
(Stone, clay, glass & concrete products)
4. LUMBER & WOOD PRODUCTS
5. TRANSPORTATION, COMMUNICATION, ELECTRICITY, GAS
6. WATER, SEWERAGE, & SANITATION SERVICES | |
I
7. AUTO DEALERS & GASOLINE SERVICE STATIONS ;{
+ 7‘
8. EATING & DRINKING PLACES
9. TRADE - NOT ELSEWHERE LISTED
10, FINANCE (Interest payments)
INSURANCE PREMIUMS
REAL ESTATE (Commissions & Management fees)
11. HOTELS & OTHER LODGING PLACES
12. RECREATIONAL FACILITIES (Ski tows, golf
courses, hunting guides, etc.)
13. HEALTH AND MEDICAL CARE
14, SERVICES - NOT ELSEWHERE LISTED
15. EDUCATIONAL INSTITUTIONS l
—
16. LOCAL AND COUNTY ROADS
17. LOCAL & COUNTY GOVERNMENT ~ NOT LISTED ELSEWHERE
18. 1LOCAL AND COUNTY TAXES
19, HOUSEHOLDS (Payments subject to withhelding)
20. STATE GOVERNMENT (Taxes, permits, license fees){ I
21 FEDERAL GOVERNMENT (Taxes, permits, license I ]
fees, employer's FICA, unemployment insurance) f
H
22 RENTS, DIVIDEND PAYMENTS, RETAINED EARNINGS
! —
23. DEPRECIATION EXPENSE; LOSSES, INVENTORY
ADJUSTMENT
24 TOTALS

Please indicate the value of your establishment's net inventory change in 1973.

(This may be a positive or negative figure.) NET INVENTORY CHANGE:

$
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SALES ANALYSIS

DEMAND SOURCE:

SECTORS TO WHICH YOU SELL

SALES IN GRAND
AND JACKSON COUNTIES
$ or % of Total

SALES TO OTHER
COLO. COUNTIES
$ or 7 of Total

{ SALES OUTSIDE
COLORADO

sOY pe

o,

of Total

1. AGRICULTURE, LIVESTOCK, & FORESTRY
e — I
2. MINING, RELATED SERVICE OPERATORS l
e e e .
3. CONSTRUCTION & READY-MIX CONCRETE 1
(Stone, clay, glass & concrete products)
4. LUMBER AND WOOD PRODUCTS |
e ! I
5. TRANSPORTATION, COMMUNICATION, ELECTRICITY,
GAS E I
-+ :
6. WATER, SEWERAGE & SANITATION SERVICES ‘
— —+
7. AUTOMOTIVE & GASOLINE SERVICE STATIONS
8. EATING & DRINKING PLACES
|
—
9, TRADE - NOT ELSEWHERE LISTED ]
T
10. FINANCE INSTITUTIONS (Banks and S & L's)
INSURANCE (Agents, brokers)
REAL ESTATE (Owners, lessors, buyers,
sellers, developers, agents)
11. HOTELS & OTHER LODGING PLACES
12. RECREATION FACILITIES (Ski tows, golf
courses, hunting outfitters, etc.)'
13. HEALTH & MEDICAL CARE |
-
14. SERVICES ~ NOT LISTED ELSEWHERE ‘E
T
15. EDUCATIONAL INSTITUTIONS i
16. LOCAL & COUNTY ROADS
17. LOCAL & COUNTY GOVERNMENT - NOT LISTED ELSEWHERE
18. LOCAL AND COUNTY TAXES
19. HOUSEHOLDS (pirect sales for private
consumption)
20, STATE GOVERNMENT
21. FEDERAL GOVERNMENT | r
-
22. TOTALS (

At what level of output capacityv did your establishment operate during 19787

LEVEL OF CAPACITY UTILIZATION:

%

What is your estimate of your establishment's total water use for all phases of your operation?

(Note:
acre feet per year, etc.)

TOTAL WATER INTAKE:

please use any convenient unit of measurement; e.g., gallons per day, 1000 gallons per dav,
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