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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

Five counties in Western Colorado make up the study area. Commonly the
area is known as the Upper Main Stem region. The counties are Eagle, Gar-
field, Mesa, Pitkin, and Summit. These counties comprise parts of Colorado
State Planning Regions XI and XII. The land area contained in the region
consists of approximately 9,611 square miles and is some 9.22 percent of the
state total. The federal government owns 6,998 square miles or 72.81 per-
cent of the region's total land area.] Federal ownership is represented in
a national monument, parts of five national forests, and holdings of the
Bureau of Land Management and the Bureau of Reclamation. Federal payments
in lieu of taxes were $1.682 million in fiscal 1977.2

The region's 1977 population is estimated at 113,200 inhabitants with
an adjusted gross income (state definition) of some $521 million in fiscal
1977. As a percentage of the state totals in these categories, the region's
population is approximately 4.29 percent of the total while personal adjusted

. . 3
gross income is some 4.14 percent.
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On balance, the region is a net importing region (where imports/ex-
ports are defined in terms of deliveries of goods and services inside/out-
side the region's boundaries). Net imports are estimated at $215.6 million.
The major exporting activities are the extractive industries, light industry,
and recreation-oriented activities. A small percentage of the state's total
production of extractive goods comes from the Upper Main Stem region of
Western Colorado. Some 2.9 percent of the value of crop production in the
state is produced in the region as is 3 percent of the state's natural gas
production. The region's coal output is 10.9 percent of the total Colorado
tonnage.4 Union, Colony, and Occidental 0il Shale properties lie witnin the
study region and the Anvil Point experimental 011 shale facility is also in
the region.

The relative abundance of amenity resources has encouraged outdoor
recreation activities of all kinds. Major ski areas are found in Eagle,
Pitkin, and Summit Counties. Big game hunting is an important activity with
24.6 percent and 17.3 percent, respectively, of the state's 1977 total rifle
deer and elk harvest occurring in the reqion.5

The regional economy is also characterized by a small but continually
expanding base in the "light" industries sector. Firms in this segment of
the economy produce largely for export markets. Significant export activity
also occurs in the transportation, trade, and a number of service sectors.
However, the economy imports nearly all finished consumer products, heavy

industry products, and ingredient materials such as cement and lumber.

STATEMENT OF THE PROBLEM

The natural resource base in the region, while relatively apundant in
teyms of the capability to satisfy local demands, is nonetheless the focal

point for regional and extra-regional economic conflict. Ownership of the
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large deposits of exploitable resources is vested largely with the federal
government and corporations headquartered out of state. Water use is governed
by state water law, interstate compacts, and international treaty. Thus,

from a regional perspective. policies affecting the disposition of the re-
gional resource base are largely determined outside of the region. From

this same perspective, there is a need to develop a detailed description of
the economy as it presently exists and an analytical framework which is
capable of assessing the direct and indirect consequences of alternative
scenarios for resource exploitation proposed by the public and private

sectors of the economy. This description and analysis constitutes the maior

thrust of the research reported here.

THE MODEL USED

A tool particularly adapted to these questions is the comprehensive
interindustry production model developed by W.W. Leontief. The strength of
this model (often termed the input-output model) lies in its capability not
only to describe the interdependence existing among sectors of an economy
but also in the capacity to demonstrate, sector by sector, the total con-
sequences of any number of development scenarios. The model is thus both
descriptive and analytical. The descriptive components are accommodated
through the collection of extensive primary data, from firms within the
region, and subsequent tabulation of the data in a form consistent with
the interindustry framework. The analytical phase consists of the impact
analysis, development of the various multipliers, and consistent fore-

casting under alternative resource development scenarios.

OUTLINE OF THE REPORT

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

of the study which is presented in Chapter 2; the analysis of the regional
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economy, which is the concern of Chapter 3: and an extension of the basic
model to include an analysis of water use and employment induced population
effects which is contained in Chapter 4.

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

]Colorado State Planning Division, Colorado Year Book, 1962-64, pp. 492-509.

2Commum'ty Services Aministration, Geographic Distribution of Federal Funds
in Colorado: Fisca) Year 1977. T

3C01orado State Planning Office and Colorado Department of Revenue, Annual
Report, Fiscal Year Ending June 30, 1977.

4Co]orado Department of Agriculture, Colorado Crop, and Livestock Reporting
Service, Colorado Agricultural Statistics - 1978, July, 1978. C(Colorado
Department of Natural Resources, Division of Mines, A Summary of Mineral
Industry Activities in Colorado - 1976, June, 1977. Colorado Department
of Natural Resources, Division of Mines, Coal - 1976, April, 1977.

5Colorado Department of Natural Resources, Division of Wildlife, 1977 Colorado
Big Game Harvest.




CHAPTER 2
THE METHODOLOGY OF THE STUDY

The national energy situation has focused an increasing attention on
the coal, 0il shaie, and o0il and gas reserves in the Upper Main Stem region
of Western Colorado. Evidence of this fact is the intensive efforts on
fee 011 shale lands and the Paraho demonstration facility. Additional
evidence is found in the increased production of coal from existing opera-
tions and proposals for additional leases on federal coal 1ands.]

These activities have generally been viewed as isolated from, or inde-
pendent of, the remainder of the economic environment. In those cases where
an impact statement has been fi]ed,2 more concern has been given to physical
impacts than to social and economic impacts.3 As a result, the total conse-

4 inite it

guences of such deve]bpments have not been thoroughly analyzed.
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 analyv-
tical capability for assessing the regional impacts of continued developments.
The interindustry model identifies the interdependent structure of an
economy. No producing sector is autonomous (independent of the other sectors);
rather, each sector interacts with other sectors {industrial, commercial, labor,
government) through the purchases of goods and services and the sale of outputs.
Structural interdependence means, quite simply, that the activities of one 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 model.

The model is driven by what are termed final demands.5 Final demands (as
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opposed to intermediate demands) reflect the demand for goods and services

in final form. Thus, final demand sectors use or consume a finished aood.
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 changes in the processing (or inter-
mediate) 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

. s . . .., b
model in providing consistent forecasts of economic activity.

PROCEDURES FOLLOWED

The discussion of procedures followed in conducting the research may be
conveniently condensed into several categories including: the definition of
the region, delineation of economic sectors, the data collection effort,
selection of the base year, and data processing. Each is discussed, as

briefly as possible, in the following pages.

DEFINITION OF THE REGION

The Upper Main Stem region of Western Colorado, for purposes of this
study, was defined as Eagle, Garfield, Mesa, Pitkin, and Summit Counties.
This regional definition allows for an analysis of an area most immediately
impacted by potential coal and 0i1 shale development and an area that pro-

vides for over one-half of the state's developed ski activities?

SECTOR DELINEATIONS

The interindustry model requires the separation of the economy into
various economic entities or “sectors.” Total output, by interindustry

accounting procedures, is the aggregate value of all sales or purchases
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that take place, i.e., the total sales or purchases during a year. This
total output must be divided up into sectors in order to assess the inter-
industry structural dependence that prevails. The model structures econ-
omic activity into two major components, suppliers (or sellers) and pur-
chasers (or users). Each of these is further subdivided according to the
following scheme: Suppliers include: 1) intermediate or processing sup-

pliers who are producers who must purchase inputs to be processed into out-

put which they sell to final users or as inputs to other processors; and

2) primary suppliers whose output is not directly dependent on purchased
inputs. This latter category includes non-local suppliers (or imports).
Purchasers include: 1) intermediate or processing purchasers who buy the
outputs of suppliers for use as inputs for further processing; and 2) final
purchasers who buy the outputs of suppliers in their final form and for final
use. This latter category includes purchases by non-local users (or sales
to exports). The level of demand by final purchasers, and it composition,
are determined outside the processing sector. Production to meet the exo-
genously determined final demands generates intermediate purchases and sales.
Primary suppliers and final purchasers may or may not be one and the same.
However, in the interindustry model, their activities are treated as if they
were completely independent of one another.

In summary, the two major divisions of suppliers are the intermediate
suppliers, which are called the processing sector, and the primary suppliers,
which are referred to as the final payments sector. (The suppliers are con-
ventionally shown along the left border of an interindustry table.) The
two major divisions of the purchasers are the intermediate purchasers, which
are labeled 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 along the top of an interindustry or input-output table.)
It is within this general framework that a further sector disagéregation must
be accomplished.

The ideal sector delineation would allow unique recognition of industries
or producer groups which provide a homogenous good or service. This ideal is
very difficult to achieve because of the large amounts of time and finances
required for detailed disaggregation, disclosure problems, and lack of data.
Any of these factors or a combination of them lead to a violation of the
homogenous product ideal.8

Sector selection, in addition to dependence upon financing, time, and
data availability, is determined to a large extent by the objectives of the
study. Research objectives can often be achieved without detailed disag-
gregation in all sectors. Since the purpose here is largely to determine
the impacts of coal and 0il shale development and other sectors such as ski
tows, agriculture, and local government, economic sectors such 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 trans-
fer account. There is also an explanation of the profit and depreciation
sectors.

The local and county government tax sector is employed as an accounting
device, including all building permit fees, franchise taxes, local and county
liquor license fees, charges for services, intergovernmental transfers, and
fines and forfeitures. A1l revenues (basically property and sales taxes,
though also general occupation license fees) accruing to local and county
government entities are shown as being paid to this account (sector). In

turn the account distributes the tax monies to the appropriate agencies.



2-5

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 Upper Main Stem 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 government activities, and otherwise unallocated bond indenture
sinking funds.

Another accounting device employed in the Upper Main Stem interindustry
model is the transfer sector. This accounting device allows for two unique
and distinctive characteristics that are not usually found in other regional
interindustry studies. First, the assumption that transfer payments cancel
in the net is dropped. Second, the model handles financial balances in such
a manner as to give rise to a definition of regional income more analogous
to the definition of national income. There are several reasons for this.
{The reader is referred to the gross flows in the appendix for the positioning
of the transfer sector and the relative magnitudes of its row and column values.)
A schedule explaining the components of row and column cells also appears in
the appendix.

First, insurance premiums were divided so that a value equal to loss ex-
periences ($37,092,061) was separated from other revenues ($32,559,872).
This value equal to loss experiences was the prorated among the various sec-
tors in accordance with theirpremium payments and directly charged into the
transfer row. Thus, the $37,092,061 loss experience is not part of the total
gross output of the insurance and real estate sector. The transfer column in
turn is shown as making the claim payments to the various sectors, construction
($1,669,203), wholesale ($124,638), automobile dealers ($233,534), retail trade

($137,708), insurance and real estate ($175,698), health medical care services
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($12,381,828), seryices N.E.C. ($9,225,160), households ($7,368,860), im-
ports from Colorado other than the Upper Main Stem region ($954,224), and
imports from the rest of the world ($5,042,025).

Second, the State of Colorado generated revenues in the Upper Main Stem
region of Western Colorado that exceeded the value of the state's expenditures
in the region. This financial surplus is shown as an outlay by the state
sector to the transfer account row, The transfer column then shows the State
of Colorado's financial surplus ($10,318,636) as an import from Colorado other
than the Upper Main Stem region. To the contrary, the federal government in-
curred a deficit of $53,079,646 in the Upper Main Stem region. The accounting
for this was to have the transfer row export the federal deficit to the rest
of the world. In turn, the transfer column distributes the amount of the
deficit to the federal government row. Thus the federal government is given
sufficient revenues to match its expenditures.

Third, transfer payments to households are handled through the transfer
account.9 Taxes collected in the region are always shown as being paid to
the respective government accounts, i.e., local and county tax accounts,

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

is shown as a sale by the recipient and a purchase by the grantor. In turn,
the account that grants the transfer payment(s) to the household sector is
shown as making a purchase from the transfer account row in the amount of the
transfer payment(s).]O The transfer account column then makes the payment to
the household account.

Faurth, financial capital finds its way into the Upper Main Stem region

by means other than Tocal financial institutions.]}

When interest payments
are made on this outside finance, the dollars involved leave the region; a
Tower bound estimate for this phenomenon was $5,998,248 for interest paid to

private accounts. To account for this, the total gross output of the regional
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financial institutions was increased by $5,998,248 so that all interest pay-
ments in the region could be shown as being made to the finance sector. The
finance sector then charged the transfer row with the amount of the increase
and the transfer column charged the same to the imports from Colorado other
than the Upper Main Stem region.

Fifth, interest paid by local financial institutions ($20,504,160) on
savings accounts and certificates of deposit was charged against the transfer
account row. The transfer account column distributed this interest to the
profit and rents row entry.

The transfer account was used to close profits, interest, rents, and
the like into the household sector. To accomplish this, the transfer account
column was given a $266,416,315 credit at the intersection with the profit
sector while the same amount is charged at the intersection with the house-
hold row.

Finally, the transfer account row was used to export the region's capital
shortage ($118,771,485), mineral research and development ($54,116,442), and
dividends paid to area residents by ocut-of-the-region firms ($17,132,992).
The transfer account row in turn charged these amounts to the profits row.

Where enterprise accounting was employed, the profit sector includes
after-tax profits, charges to reserves for bad debts, capital loss amortization,
and gutlays faor rents and r‘oya1ties.]2 Where government fund accounting was

employed, the profit sector includes surplus of current revenues over c:urr‘ent]3

expenditures,14

the value of capital expenditures appropriated out of current
revenues, contributions to bond indenture sinking funds out of current revenues,
net charges out of current revenues to any other reserve fund {e.g., contin-
gency funds), and rent payments.

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

With the exception of the intersection of the household row and the
transfer column and the household on household cell, the household row rep-
resents wages and salaries paid subject to withholding. In the absence of
an adequate source for domestic employment earnings, 447 emp1oyee515 are

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

QUESTIONNAIRE DESIGN AND USE

Previous experience with questionnaires employed to obtain primary in-
formation for interindustry models suggested that a questionnaire, as such,
should not be used in the pursuit of the primary data. The reason behind
this is that no firm accounts for expenditure and revenue patterns on an SIC
basis, the language ultimately employed in an interindustry model. Rather,
a firm's books are designed around process or product activities. The use
of a questionnaire, either by mail or by interview, presupposes adequate
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 language.

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

Not all interviews could, however, be conducted as planned. It was
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found, for example, that some firms would have to refer for legal advice
while others did not want to reveal information in the form desired. Even
though it was established that the research should not solicit primary data
through the mail, it was necessary to design a questionnaire for use both as
an interview focal point and as an item that could be left with an inter-
viewed 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. Outlay patterns, both of a
cash flow and a non-cash flow nature, were the concern of the second sheet;
information on sales distribution was solicited on the third. Both sales
and outlay patterns were disaggregated by Upper Main Stem interindustry study
sector descriptions and regionalized according to (a) Upper Main Stem,

(b) Colorado other than the Upper Main Stem region, and (¢} activity out-
side Colorado. A question on water use was included to provide information
on sector-by-sector water withdrawals. The level of production capacity util-

ization question was used to provide general background information.

SELECTION OF THE BASE YEAR

Other than a consumer price index for the Denver metropolitcan area,16

there is no price index constructed specifically for Colorado. This effec-
tively removes one criterion (relatively stable prices) from consideratiaon
when selecting a base year for Colorade 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

17

February 1975. Calendar 1974 was the most recently completed accounting

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



2-10

would be, qualitatively speaking, foremost in the command of the inter-
viewees. Also, activities of relatively new firms were automatically in-
corporated 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 1977 base.

CONDUCT OF THE SURVEY

Interview schedules were arranged by telephone between three days and
a week in advance. Every effort was made to gain an interview with the
person who would have immediate authority to release information. The length
of time spent on an individual interview varied from firm to firm. Several
were conducted in less than an hour; some took place over several days. The

interviews were conducted over a fifteen month period.

PROCESSING THE DATA

Information gathered on the outlay and sales patterns for any given enter-
prise was tabulated to conform to the sector delineations and regional des-
criptions as defined in Table 2-1. Care was exercised at this step to assure
a balance between outlays and sales. Any anomalies were checked and cor-
rected before proceeding further.

The next step was to aggregate questionnaire forms within a sector and
to expand the information to represent gross flows. An iterative process
was used to accomplish this so that the relative composition of a given sec~
tor delineated for the Upper Main Stem interindustry model would be more

18

truly reflected. The final iteration produced gross flow patterns for

the respective sectors delineated in the mode1.19 The gross flows identified
in this manner provide the border totals for the initial transactions state-

ment.
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Reconciling discrepancies in any given transaction cell is to be ex-
pected; 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 out-
put value for individual sectors can be in error. 1In the former case other
rows and columns are affected by the error. In the latter, there is an ag-
gregate distribution error in both outlays and sales for the sector. Each
discrepancy is examined individually and reconciled on a case-by-case basis.
Fortunately, the sources of relatively large discrepancies could be isolated
and remedied through additional examination. Small discrepancies were re-
conciled by using imports from and exports to the world other than Colorado

as residual accounts.

DATA SOURCES BY SECTOR

Agricultural Production SIC 01,02,07

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

Colorado State University. Cooperati ye Extension Service
Data. Department of Economics.

Industry survey data.

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

Colorado Agricultural Statistics rcoorts crons on a rradiuctian and

market value basis. By contrast the total gross output in the inter-
industry model is reported on a market receipts basis. The implication

of this difference is not too critical when virtually all production is

marketed; this is not the case with hay, however, a major crop in the
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five counties. Thus, to obtain an estimate of the market receipts from

Agriculture to the 1974 market value of hay reported in Colorado Agri-

cultural Statistics was applied to the latter's 1977 report.

Data on the value of marketings of livestock are not published on
a county basis in Colorado. Thus, the value of the total gross output
of the livestock sector in the five counties was determined from informa-
tion secured from the Cooperative Extension Service. The value of out-
put by agricultural services was estimated by using information gained
in surveys conducted during 1975.

Coal Production SIC 12

Colorado. Department of Natural Resources. Division of

Mines. A Summary of Mineral Industry Activities in
Colorado. Part I: Coal. Annual.

Colorado. Public Utilities Commission. Files.
Hebb, D.H., and Curtin, M.S., "Colorado Coal: A Production
and Shipment Directory.” (U.S. Department of Interior,
Bureau of Mines.) Golden, Colorado: Colorado School of
Mines Mineral Economics Institute, 1977. (Photocopy
reproduction.)
Industry survey data.
Data on tonnage and labor days are available in the Division of
Mines publication orn a mine by mine basis. The PUC files, the Hebb-
Curtin study, and survey information provided the data used in estimating

price.

Metal Mining, 0i1 and Natural Gas Production, and Nonmetal
Mining SIC 10,13,14

Colorado. Department of Natural Resources. Division of
Mines. A Summary of Mineral Industry Activities in
Colorado. Part II1. Metal-Nonmetal Annual.

Colorado. Department of Natural Rescurces. O0il and Gas
Conservation Commission. QOil and Gas Statistics. Annual.




2-13

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.) Golden, Colorado: Depart-
ment of Mineral Economics, Colorado School of Mines,
1974. (Photocopy reproduction.)

Total gross output values for metal mining,0il and natural gas pro-
duction, and nonmetal mining, were taken from the State of Colorado publi-
cations. Interindustry flows were estimated by using the Pederson-
Rudawsky study adjusted and updated with information gained in inde-
pendent surveys and using both Nelson and Wholesale Price Indices. It
should be noted that the intrasector transaction estimate (essentially
operators purchasing from related services) causes the total gross out-
put value of the sectors to be greater than the output value of minerals
and fuels.

Also, the market value of stripper wells and natural gas production
increased at a greater rate than did input prices from the time of the
Pederson-Rudawsky study to 1976. After accounting for increased royalty
values (an estimate based on the United States Government's royalty re-
venues) and increased input prices, there was still a considerable por-
tion 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 cal-

culate a ratio between contract value and outlay for labor on a two-

digit SIC level. This ratio was then applied to the annualized
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employment and wage data for 1977 provided by the Colorado Department
of Labor and Employment to estimate total gross output.
Manufacturing SIC 20,24,25,27,28,29,32,33,34,35,38,39

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

Colorado. Department of Labor and Employment. Files.
Industry survey data.

Information gained by interviews, conducted for the year 1974 in
northwestern Colorado, was used to calculate a ratio between total gross
output value and outlay for labor on a two-digit SIC level. This ratio
was then applied to the 1974 annualized employment and wage data pro-
vided for the five study counties by the Colorado Department of Labor
and Employment to estimate total gross output at the two-digit level.
The change in wages per employee per two-digit SIC classification in

the State of Colorado, as reported in the Colorado Manpower Review,

from 1974 to 1977, was used as a proxy to initially boost the 1974 out-
put values to 1977 dollars. Select manufacturers were contacted to
gain information necessary for further refinement of changes in both
real and dollar values.

About half of the manufacturers in the five-county region were in-
cluded in the initial surveys; these were originally part of another study
Concerning nine counties in northwestern Colorado. For those firms not
directly surveyed in the five counties, the survey results from the nine
county study were used as a proxy. It is unlikely that this method
seriously biases the results as the firms involved rely on rather stan-
dardized technology, e.g., dairy manufacturing.

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

Colorado. Department of Labor and Employment. Files.
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Colorado. Public Utilities Commission. Files.
Colorado. State Auditor. Files.
Industry survey data.

Information pertinent to railroad and telephone communications was
gained from filed PUC reports and survey. Because of the nature of the
accounting systems employed by the firms involved, a significant amount
of prorating was required to scale the data to approximate the five
county conditions. The methods of prorating, originally developed for
1974 conditions in nine northwestern Colorado counties, were applied to
reported 1977 data.

Where the airports are operated by local public authorities, the
relevant information was obtained from reports filed with the Colorado
State Auditor.

Data on employment and earnings for components other than rail and
air transportation sectors were obtained for the year 1974 from the
Colorado Department of Labor and Employment, and the 1974 nine county sur-
vey provided an estimation for the output level. For a first approxi-
mation of 1977 conditions, the output index value of the trade sectors
(for the index method see the section on trade) was used as a proxy for
real growth. A tariff increase of twenty-two percent was used to
represent price changes.

Electric and Natural Gas Utilities SIC 491,492,493

Colorado. Department of Labor and Employment. Files.
Colorado. Public Utilities Commission. Files.
Colorado. State Auditor. Files.
Industry survey data.
A certain amount of prorating and imputation was involved in this

sector because of geographic location of activity. This was especially
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true for activities of the Public Service Company of Colorado and
Western Slope Gas as their 1977 PUC reports were used extensively.
Electric activities under the control of local public authorities were
identified by examining 1877 reports filed with the State Auditor.
Finally, information gained from the Colorado Department of Labor and
Empioyment and from interviews provided cross checks throughout the
estimation of the activities of this sector.

Wholesale Trade SIC 50,51; also

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

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

Colorado. Department of Labor and Employment. Files.
Colorado. Department of Revenue. Annual Report. Annual.
Industry survey dafa.

Interviews conducted for the nine county study in northwestern
Colorado with a 1974 base year were used to determine the basic outlay
patterns for the trade sectors for the 1977 Upper Main Stem model. Modi-
fications from the 1974 data file were made as follows: sales data, as

reported in the Colorado Department of Revenue's Annual Report were-

annualized and extrapolated to cover the six months beyond the published
fiscal 1977 information. By using information reported in the Colorado

Manpower Review with respect to state-wide employment and earnings in

the trade sectors and the Department of Revenue's state-wide information
on trade sector sales, an index was constructed to facilitate establishing
the dichotomy between output changes and price level changes in Colorado
between 1974 and 1977. The output ratio was used to boost the 1974 em-
ployment as determined from data provided by the Colorado Department of

Labor and Employment. The 1974 survey information was modified to allow
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for relative price changes in select inputs, specifically newspaper
advertising, transportation, communications, electric and gas utilities,
payrolls, and local taxes. Finally, the restaurant industry was re-
surveyed for 1977.

Mention is made here of the practice of "margining" the trade
account sectors. With rare exception, convention dictates that the
trade sectors are entered in the interindustry model at the level of
gross margins. The reasoning behind this is to facilitate showing the
direct economic 1links between producers and users. The absence of mar-
gining would interject the huge trade sector dollar turnover between
producers and consumers. The Upper Main Stem model was margined. The
output of local producers was distributed to the various sectars in ac-
cordance with survey findings. Where the output, e.qg., milk products,
ordinarily goes first to trade sector, e.g., grocery stores, before going
to a regional user, e.g., households in the model, the sale was made
directly. A margin on the sale is attributed to the trade sector. Mer-
chandise imports by the trade sectors were prorated and assigned to the
various regional sectors based on the relative volumes of purchases from
the trade sectors.

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

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

Colorado. Department of Labor and Employment. Files.

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

Colorado. Department of Revenue. Annual Report. Annual.

County Clerk Office, respective counties. Files.

Federal Credit Banks of Wichita. Files.
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Federal Home Loan Bank Board. Combined Financial Statements -
Member Savings and Loan Associations of the Federal Home
Loan Bank System. Annual.

Industry survey data.

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

The output value of the finance sector was entered in the five
county interindustry model as the estimated value of interest charges
incurred within the region. Interest earnings by commercial banks were
readily identified in the Sheshunoff publication; likewise, the Federal
Credit Banks of Wichita provided data relevant to the operations of the
Production Credit Association and Federal Land Bank Association. Regional
information on the activities of savings and loan associations is not
readily available so the data published for Colorado in the Federal Home

Loan Bank Board's Combined Financial Statements were prorated by a wage

and salary formula for the Upper Main Stem region. Survey data were

used both as a cross check to published data and to estimate financing
from outside the region, e.g., certain school bonds, Rural Electrification
Association loans, insurance company loans, and so forth.

Information gained in interviews with several major insurance com-
panies in the 1974 nine county interindustry study suggested that a pre-
cise accounting for insurance premiums paid on per county basis was a
near impossibility. Another difficulty observed was with respect to
loss claims; specifically, in a small region the losses incurred by any
one economic sector cannot be predicted with any certainty. Thus, for
the Upper Main Stem interindustry model, thg insurance sector was handled
as follows.

Gross insurance premiums paid in the Upper Main Stem region were

approximated by prorating premiums paid in the State of Colorado by a
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personal adjusted gross income figure. Premiums paid in Colorado are

reported in the State Division of Insurance's Statistical Report; per-

sonal income is reported in the Department of Revenue's Annual Report.

The state loss experience ratio was then used to split gross premiums
paid; the loss portion was charged to the transfer account in the Upper
Main Stem interindustry model and the balance was charged as gross out-
put of the insurance sector. Accordingliy, the transfer vow 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.)

Information on documentary fees paid for real estate transactions
was secured from the county clerks in the respective counties. The fee
information was used to estimate the gross value of transactions, and
survey information provided a means to estimate the commissions which
make up the gross output of the real estate sector.

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

Services Sic 70,72,73,74,75,76,78,79,81,86,89

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

Colorado. Department of Labor and Employment. Files.

Colorado. Department of Revenue. Annual Report. Annual.

Industry survey data.



2-20

U.S. Department of Commerce. Bureau of the Census. Census
of Selected Service Industries, 1972: Area Series,
Colorado, 72-A-6. Washington, D.C.: Government Printing
0ffice, 1974.

Sales by the hotels and other lodging facilities sector were estim-
ated by annualizing the pertinent information reported in the Depart-

ment of Revenue's Annual Report; as with the trade sectors, an extra-

polation factor was used to cover the last six months of 1977. Also
analogous to the treatment of the trade sectors, an index was built to
separate real from money growth in this sector in the State of Colorado.
Employment from 1974 to 1977 was allowed to grow in accordance with the
real growth index as applied to the three county region's situation.
Wage rates in the lodging sector were allowed to rise in accordance with

the Colorado experience as determined from the Manpower Review. Survey

information from the 1974 interviews was further modified to account for
relative price changes. Additional surveys were conducted for 1977.
Estimation of the output value of the other service sectors was

accomplished as follows. The Census of Selected Service Industries pro-

vided certain information on output and employment in the study counties
and the entire state for 1972. Census disclosure requirements cause a
considerable amount of data aggregation to take place at the county level.
Thus, by using Department of Labor and Employment data for the respective
counties in 1972 and Colorado productivity ratios, calculated from the
Census, the reported county output data were disaggregated on a three-
digit SIC basis.

Real output changes from 1972 to 1974 were then accounted for by
using employment and earnings data provided by the Department of Labor
and Employment. Output changes from 1974 to 1977 and price changes from

1972 to 1977 were approximated by utilizing an index analogous to the
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index described in the trade sectors. Outlay distributions were estim-
ated from information gained by interviews, and select adjustments were
made to accommodate relative price changes.
The ski industry was surveyed for the 1977-78 season and a separate
sector designed accordingly.
Health SIC 80
Colorado. Department of Labor and Employment. Files.

Colorado. Department of Revenue. Annual Report. Annual.

Colorado. State Auditor. Files.
Industry survey data.

Health facilities owned by local public authorities had current fin-
ancial statements on file with the State Auditor. The deliveries of
services in nursing home situations were used as they appeared in the
1974 nine county study. Other 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 1977 for this sector so the state change in the retail trade sectors
was arbitrarily used as a proxy.
Education SIC 82
Colorado. Department of Education. Files.

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

Industry survey data.
Information on public school districts is published on an annual

basis in Revenues and Expenditures. Information on the Colorado Moun-

tain College, the Colorado State Extension Service, and Mesa College
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was secured directly. All data were annualized and distributed on the
basis of survey information.
Water, Sewer, and Trash SIC 494,495,496,497; also
Local and County Roads; also
Local and County Government; also
Local and County Taxes
Colorado. State Auditor. Files.
Industry survey data.

The 1977 audit reports for all local and county government author-
ities were examined and the data contained therein were aggregated. In-
formation gained in select interviews facilitated the distribution of
the various sectors' outlays.

Mention is made of an accounting device in the Upper Main Stem model,
namely the tax account. Conventional interindustry transactions tables
charge the local and county government cells in respective columns with
the value of taxes paid. The subtle assumption in such a procedure is
to the effect that respective sectors "buy" a service from the local and
county government authorities. The disaggregation of the local and
county government functions in the five county model, if convention were
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 from 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

agencies.



2-23

Households
Colorado. Department of Labor and Employment. Files.

Colorado. Department of Revenue. Annual Report. Annual.

Colorado. Public Employees Retirement Association. Files.

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

Industry survey data.

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

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

Household income in the Upper Main Stem interindustry model is shown
as emanating from wages and salaries subject to withholding, proprietor-
ship, partnership, and Sub-Chapter S Corporation income, interest, rent,
and dividend income, and transfer payments.

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

basis, personal adjusted gross income figures. Because the latest pub-

lished Annual Report covered through fiscal 1977 (largely covering cal-

endar 1976 returns), the first approximation of the 1977 personal ad-
justed gross income was made by extrapolating from the previous several

years' trend. The Statistics of Income publication of the IRS was set

against the Department of Revenue's report for the corresponding year,
and the ratio used to approximate what federal adjusted gross income
was for 1977. Likewise the ratios of dividends and interest to adjusted

gross income as reported in Statistics of Income were used. A word of

caution is exercised on two accounts: first, the IRS publication was

1969; and second, the ZIP Code areas on the Western Slope do not fit
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county lines. It is not felt that either of these seriously affect
the estimations because the relative amounts involved are rather small.
Audit reports for the respective counties provided information on
the level of payments made to households by the five counties' depart-
ments of social services. An astimate 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 Qut-
lays. 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 regional
economic sectors reflect an estimate of wages paid subject to withholding.
For most of the private enterprise portion of the economy, this estimate
reflects the place of work data base provided by the Colorado Department
of Labor and Employment files. Estimates on the earnings of agricul-
tural, railroad, and government employees reflect the information sources
peculiar to those sectors. The household-on-household 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 house-
holds is a closing entry that is described in detail in the transfer
account section. Essentially it is an entry that 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 pro-
vided by regional producers. Accordingly, the import figure aside from
the post marginal trade sector merchandise, for households is largely
a residual value.

State Government; also
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Federal Government

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

Colorado. Department of Highways. Colorado's Annual High-
way Report. Annual.

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

Colorado. Department of Natural 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 Retirement Association. Files.
Colorado. Public Utilities Commission. Files.

Community Services Administration. Federal Outlays in Colorado.

Annual. (Prior to fiscal 1975 published by Office of
Economic Opportunity)

Industry survey data.

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

U.S. Department of the Treasury. Bureau of Government Financial
JOperations. Combined Statement of Receipts, Expenditures,
and Balances of the United States Government. Washington,
D.C.: Government Printing Office. Annual

U.S. Department of the Treasury. Internal Revenue Service.
Statistics of Income 1969, ZIP Code Area Data from In-
dividual Income Tax Returns. Washington, D.C.: Govern-
ment 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 endogenous portion of the model, an estimate was made of income
and payroll tax liabilities and fees and royalties paid by each respective
sector. There is no real cross check against these estimates because

neither Colorado nor the U.S. Government reports business tax liabilities
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on a county basis. Further, previous research experience has demon-
strated that prorating the reported state level of collections {re-

ported in the Treasury's Combined Statement of Receipts, Expenditures,

and Balances and the Department of Revenue's Annual Report) by such
factors as population or personal income produces questionable results.
Personal tax and fee liabilities were much more readily estimated

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

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

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

A1l estimates of government revenues were annualized and put on a
1977 basis. Expenditures were likewise adjusted.

For the U.S. Government, the publication Federal Qutlays was used

as a first approximation of expenditures. Select interviews with the
larger agencies, such as the U.S. Forest Service, Bureau of Land Manage-
ment, and U.S. Postal Service, provided the information to estimate agency
operating expenditure patterns. Information on direct payments for such
things as schools, interest on government securities held by commercial
banks, highways, and local government activities was taken from the

Colorado Department of Education's Revenues and Expenditures, Sheshunoff's

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

the Colorado State Auditor's.

State of Colorado Expenditures were first approximated by informa-
tion 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 1976 budget so

modification was necessary on an agency by agency basis. Contacts were
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made with the larger agencies such as the Division of Wildlife and the
State Department of Highways to accommodate this requirement.

The estimate for revenues for the State of Colorado exceeds the
estimate of its outlays. This difference was charged to the transfer
account and the transfer account treats it as an import to the five
county region. To the contrary, the estimate of outlays by the federal
government exceeded the revenue estimate. According1y, the transfer
account row exports this deficit. In turn, the transfer account column
distributes it to the federal government row.

Transfer Account

The transfer account is an accounting device that allows for
two unique and distinctive characteristics that are not found in conven-
tional regional interindustry studies. First, the assumption that trans-
fer payments cancel in the net is dropped. Second, the model handles fin-
ancial balances in such a manner as to give rise to a definition of re-
gional income more analogous to the definition of national income. A
schedule of the transfer account as it appears in the initial transaction
is shown in the appendix.

Entrepreneurial earnings and rents were charged to the profit row.
The profit row entries for the various local and county government columns
account for funds set aside for capital expenditures and bond principal
repayments and the surplus of revenues over commitments. The profit row
entry for the household column largely represents the estimate of house-
hold saving.

Many organizations and business firms have funds in interest earning
deposits. No satisfactory method was discovered to assign these interest
earnings to the various sectors. Thus, the transfer column delivers these

interest earnings to the profits row.
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Survey information was used to estimate the investment column and
mineral research and development column. The value of these investments
was then set against the value of the profit and depreciation rows.

Out of the net difference, the estimate of entrepreneurial income was
taken and closed to households; the residual after accounting for entre-

preneurial income was treated as a regional capital shortage.

Imports - Colorado; also
Exports - Colorado; also
Imports - World; also
Exports - World

Imports and exports in the Upper Main Stem interindustry model were
estimated by using survey information. Also, in the process of recon-
ciling and balancing the transactions table, the entries in these rows
and columns were used as the adjustment mechanism.

Labor

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

Colorado. Department of Labor and Employment. Files.
Industry survey data.

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

The labor estimates are annualized full-time equivalents of wage
and salaried employees. Further, the estimates refer to work performed
within the Upper Main Stem. The private sector of the economy, with the
exception of agriculture, was estimated by using the quarterly report
information by place of work submitted to the Colorado Department of Labor

and Employment. This information was secured for 1972, 1973, and 1974
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on a four-digit SIC basis. These data points were adjusted on a sec-
tor by sector basis to approximate 1977 conditions. The securing of
usable data from the 1977 quarterly reports would have been an ex-
tremely expensive and time consuming process which could not be justi-
fied for the Upper Main Stem study.

No single source or agency seems to be able to provide an adequate
estimate 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 employment equivalents were imputed. Employment by government agencies
was estimated by using survey information.

Caution is exercised to the fact that employment levels as defined
in the Upper Main Stem 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 estimate the resident adjusted labor force is
extremely questionable. The reader is referred to the January 1977 Man-

power Review for a complete discussion on this matter.
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NOTES

]Colorado Department of Natural Resources, Division of Mines, A Summary of
Mineral Industry Activities in Colorado - 1977 (June 1978); and Colorado
Department of Natural Resources, Division of Mines, State Coal Mine Inspec-
tion, Monthly Report; and Colorado Department of Natural Resources; 011 and
Gas Conservation Commission, 0il and Gas Statistics 1977 (1977); and
Colorado School of Mines Mineral Industries Bulletin, March 1975; and
U.S. Department of the Interior, Bureau of Mines, Subcommittee to Expedite
Energy Development. Also, U.S. Environmental Protection Agency, Socio-
economic Impacts of Natural 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 Mountain Plains Federal Re-
gional Council, August 1975), (photocopy reproduction).

2U.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 Interior, Bureau of Land Management, Final Environmental Statement,
Federal Coal Management Program (Washington, D.C.: Government Printing

Office, April 1979; and U.S. Department of the Interior, Bureau of Lang
Management, Final Environmental Impact Statement, Proposed Federal Coal
Leasing Programs (Washington, D.C.: Government Printing Office, 1975); and
U.S. department of the Interior, Office of the Secretary, Final Environmental
Statement for the Prototype 0i1 Shale Leasing Program. 6 volumes (Washington,
D.C.: Government Printing Office, 1973).

3Environmenta] Impact Assessment Project of the Institute of Ecology. A
Scientific and Policy Review of the Final Environmental Impact Statement for
the Prototype 0il Shale Leasing Program of the Department of the Interior.
Edited by Katherine Fletcher and Malcolm F. Baldwin ({Washington, D.C.:
Environmental Impact Assessment Project, 1973). Researcher's assessment.

4Co]orado General Assembly, Final Report of the Committee on 0il Shale, Coal,
and Related Minerals, Legislative Council Research Publication No. 208,

often referred to as the Michael L. Strang Committee Report (December 1974);
and Colorado Office of the Governor, 0il Shale Planning and Coordination,
Impact: an Assessment of the Impact of 0il Shale Development - Colorado
Planning and Management Region II, 5 volumes, often referred to as the

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

5See Chapter 3 for a more complete explanation of the interindustry model.

6The projections are consistent but the underlying assumption in the model of
fixed production coefficients qualify the results unless some dynamic ad-
justment of technology is explicitly involved.
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71977 estimated population 113,200: Colorado State Planning Office.

8Information obtained from the Colorado Department of Labor and Employment
cannot be published unless there are at least three firms in a given sector
and no two firms account for more than 80 percent of the total employment.
Ethical considerations also dictate that the operations of any single enter-
prise can never be divulged.

9At the county level these transfer payments are monies distributed by the
various departments of social services. The State of Colorado transfer pay-
ments are confined largely to unemployment compensation insurance claims

and distribution of funds from the Public Employees Retirement Association
account. Federal government transfer payments include bonus payments under
the food stamp program, direct payments to households under the social se-
curity program, such as disability, retirement, and survivor benefits, rail-
road retirement benefits, black lung benefits, veterans and military pen-
sions, federal employee retirement benefits, medicare payments, and payments
to farm operators under the agricultural stabilization and conservation pro-
gram and the sugar program.

]ORespective1y,for the accounts social services, State of Colorado, and federal
government these charges are $3,923,143, $4,196,822, and $56,310,000.

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

]ZExcept in the case where rents (e.g., agricultural land leases) and royalties
(e.g., 011 and gas) were paid to the Colorado and federal governments. In
these instances the amounts are shown as being paid directly to the respec-
tive governments.

13Current in the sense that it occurred in 31977.

]4An exception to this is in the Colorado and Federal Government sectors; see
the explanation of the transfer section in the appendix.

]5U.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.

]6Colorado Department of Labor and Employment, Division of Employment and Training,

Colorado Manpower Review, Monthly.

]7Gray, S. Lee; McKean, John R.; and Weber, Joseph C., The Economy of North-
western Colorado: Description and Analysis. (Bureau of Land Management Con-
tract 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 many of its surveys were used in this study.

]8For example: There were three two-digit SIC classifications incorporated in

the sector delineation for construction. Accordingly the questionnaire forms
were first aggregated on the basis of the two-digit categories. Regional
payroll data from the Colorado Department of Labor and Employment was then
aggregated on the same basis. The payroll values on the aggregated ques-
tionnaire forms represented a given proportion of the regional payroll in
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each respective SIC classification; based on this ratio the information on
the aggregated two-digit Tevel 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 Upper Main Stem Colorado interindustry model.
]9The gross flow patterns were arrived at in either one of two ways. First
there was a method that used payroll data (described in the 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 the flows identified on ini-
tially aggregated questionnaire forms.



CHAPTER 3

ANALYSIS OF THE UPPER COLORADO MAIN STEM
REGION OF WESTERN COLORADO

INTRODUCTION

The results of the descriptive analysis of the Upper Colorado Main Stem
economy are presented in this chapter. The discussion contained in the
chapter includes: the description of the economy; an analysis of the
nature and magnitude of economic interdependence among processing sectors;
the various business activity and income multipliers; and an analysis of
employment in the region.

The description and analysis of the economy hinges on three major com-
ponents of the interindustry model. These are: the gross flows or trans-
actions table; the table of direct production requirements; and the table
of direct plus indirect production requirements. These tables are discussed
and interpreted in turn. Because of the size of the tables, thev are pre-

sented in the appendix.

THE TRANSACTION TABLE

The first essential component of any interindustry study is the collection
and tabulation of data which serve to describe the flows of commodities from
each supplying sector to each purchasing sector. These flows are typically
expressed in terms of the dollar value of transactions occurring in a specific
period of time, normally one year. The information is arraved in tabular
form with the suppliers (selling sectors) listed at the left of the table
and the purchasing sectors listed at the top. The information in this table,

termed the transactions table, does two things simultaneously: it identifies
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the estimated dollar value of sales by each sector to each of the other
sectors (thus, the distribution of each sector's output), and it identifies
the purchases of ingredients of production by each sector from each of
the other sectors (the distribution of purchases). In essence, the material
contained in the transactions table represents a double-entry system of
bookkeeping in which every sale is simultaneously described as a purchase.
Thus, the system deliberately double counts. The transactions table for the
Upper Main Stem economy is found in the appendix. A description of the
sector identification labels used throughout the appendix and in the tables
of this chapter is also shown in the appendix.

The rows and columns of Table B-1 which are numbered 1-36, identify
the processing, or intermediate demand, sectors. Row and column 38 represent
subtotals of activities within the processing sector. This portion of the
table describes, in dollar terms, the flow of goods and services necessary
to satisfy intermediate demands. Final demands, i.e., demands for goods
and services that will not be further processed within the region, are
identified in columns 39-43 and 45-46. Rows 39-43 and 45-46 identify the
final payments sector. Final payments include, then, federal and state
taxes, wages, profits, rents, losses, net inventory depletions, and payments
for goods and services imported from outside the region. The rows and columns
numbered 37 and 44 (the local and county government tax account and the
transfer accounf) are accounting devices as described previously. The Tast
row and column of Table B-1 contain, respectively, total outlay {purchases)
and total output (sales) for each sector of the regional economy.

The total distribution of total output of each sector, according to the
sectors in which the output is sold, may be readily discerned by reading

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

For example, consider sector 7, coal mines. Reading across row 7 of
Table B-1 shows that the toal output of coal mines was distributed in the
following way: $1,413 worth of output was sold to metal mining; $3,826,145
to coal mines; and $532 to other manufacturing. Total sales by coal mines
to the processing sector of the economy thus amounted to $3,828,090. The
remaining sales were to the final demand sectors consisting of household
purchases of $43,000; exports to Colorado $15,134,000; and exports to the
rest of the world $6,450,165. Total sales to final demand thus amounted
to $21,627,165. The total gross output 5f the coal mines sector is the
sum of these individual sales or $25,455,255.

The distribution of purchases by coal mines by cost category are shown
in column 7 of Table B-1. Purchases by coal mines from coal mines were
estimated at $3,826,145; from non-metal mining at $175,647; from food pro-
cessing, $147,613; from fabricated metals, $498,196; from other manufacturing,
$33,027; from transport, $2,845,991; from postal service, $1,525; from
communications, $40,741; from utilities, $472,946; from water and sanitation,
$13,680; from wholesale, $72,268; from gas and auto dealers, $9,620;
from other trade $167; from insurance and real estate, $364,217; from
medical services, $20,113; from other services, $73,807; and property and
sales taxes of $147,078. Total purchases by coal mines from the processing
sector are thus estimated at $8,742,781 for 1977. Final payments made by
coal mines were estimated at $16,712,474. Final payments were distributed
as follows: wages subject to withholding, $7,927,596; taxes and charges of
the State of Colorado, $109,467; taxes and charges of the federal government,

$1,626,613; profits, royalties, and rents, $1,076,414; depreciation, $1,785,586;
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insurance loss pool (transfer account), $414,896; imports from Colorado,
$868,116; and imports from the rest of the world, $2,903,786. Total
purchases thus amount to $25,455,255 and, as required by the accounting
format, equal the value of output.

Other information can be obtained directly from the transactions
table. The household row, with the exception of the sale by households
to the transfer account represents wages paid subject to withholding.

This row shows household income. The ten leading contributors to household
income in descending order are: construction, other trade, education,
medical services, other services, transportation, eating and drinking es-
blishments, wholesale trade, hotel and motel, and ski tows. Similarly,
sector by sector contributions to taxes may be directly obtained from

Table B-1. The ten sectors showing the greatest dollar outlay for Tocal
and county taxes in descending order are: households, federal government,
other trade, electric utilities, communication, other services, eating

and drinking establishments, wholesale trade, transportation, and gas and
auto dealers.

Estimates of gross regional income and gross regional product may be
obtained from the final payments and final demands portion of tne table.
Gross regional product is defined as the sum of deliveries to final demand,
net of imports. Traditionally, local and county government activities are
included as part of final demand. Because this model treats these accounts
as part of the processing sector, an adjustment is required. Also, the
transfer and tax accounts cannot be counted in final demand, for to do so
would be double counting. Thus, the sum of postal services, social services;
education; water, sewerage, and sanitation; local roads; local government;

households; state government; federal government; investment and inventory
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accumulation; mining R and D; and exports from the upper main stem region,
lTess regional imports, yields the estimated gross regional product of
1,415,120,948. Gross regional income (which must equal gross regional pro-
duct) is computed as the sum of final payments less imports. Again, the
focal 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 require-
ments are presented in the appendix. Computation of the direct production
requirements is quite simple, given the transactions table, and reguires
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 headof the column) to produce one dollar's
worth of output. The coefficients, then, are interpreted as the direct
requirements per dollar of output produced by each sector.

As an example consider the coal mining sector, sector 7 (column 7 of
the direct requirements table). For every dollar's worth of output produced
by coal mines in the region, $.1503 worth of inputs are required from the

coal mining and related services sector; $.0069 from non-metal mining;
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$.0058 from food processing; $.0196 from fabricated metals; and so on down
the column. It is obvious from the table that far and away the largest
direct purchases made by the coal mining sector are those for labor inputs,
with a direct outlay of over 31 cents per each dollar of output produced.
This says that a dollar's worth of production in coal requires an input of
labor services valued at 31 cents. Each column of the direct requirements
table is 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. Assessment of all direct and indirect impacts of these
exogenous (final demand) changes is made possible through the third analytical
component of interindustry analysis. This component is the table of direct

plus indirect production requirements.

DIRECT PLUS INDIRECT IMPACTS

The concept of interdependence can be fairly easily established with
a brief example. Suppose that the export demand for coal production increases.
There will be immediate, or direct, responses of the following type: Coal
production will have to increase. In order for coal production 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 output to meet the increasing requirements in the coal
sector, their own requirements for productive ingredients increase, e.g.
services, labor, petroleum and natural gas, and coal. The chain of events
goes on. The total impacts are readily estimated through the input-output

framework and are presented in the appendix.
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Before proceeding to a discussion of the table, a few comments regarding
the treatment of households are in order. Households may be treated as
either a part of the processing sector of the economy or as a part of the
final demand component. In the first instance, households are treated in
precisely the same manner as any other production sector. The estimate
of the direct and indirect production impacts of a change in final demand
include the induced production impacts which derive from increased house-
hold 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
muitiplier analysis is based upon the model 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 pro-
duction generated per dollar of final demand as opposed to requirements
per dollar of output. This, of course, reflects the fact that the model
is driven by changes in final demand.

For purposes of interpretation, consider the 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
Upper Main Stem region of the Western Colorado economy? The answer to
this question may be obtained directly by reading down column 7 of the

table and summing the individual sector impacts. Thus, the increase of
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$1 million in the final demand for coal generates a direct plus indirect
production valued at $2,300 in crop agriculture ($1 million x .0023);
$1,200 in the cattle industry; $400 both in dairy and in aqricultural
services; $1,176,900 in the coal mining sector jtself, and so on down

the column. Any column of this table is interpreted in this same manner.
The sum of the entries in column 7 show the total production generated
locally as a result of the increase in export demands for mined coal.

Thus, the total business activity generated per dollar increase in final
demand for coal is $2.30 or, in our example assuming a $1 million increase,
$2.3 miliion 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 the Tocal tax account.
The business multiplier for this sector is 3.27 which indicates that, as
the "final demand" for local sales and property taxes increases by $1, a
total production of $3.27 is generated in the Upper Main Stem economy.

Other sectors of the economy which have relatively large business multipliers
are: postal services, 2.54; construction, 2.53; education, 2.41; water
and sanitation, 2.33; and coal mining, 2.30. These sectors show the greatest

degree of interdependence with other sectors of the regional economy. At
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the margin, these sectors generate the greatest business activity per
dollar of output delivered to final demand. The phrase, "at the margin,"
is important as a qualification in the use of these multipliers. It
implies a word of caution concerning the implications of the multipliers.
In using the business multipliers, the argument should be stated in terms
of the impacts of an equal dollar increase in final demands. That is,
for 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 Jikely to occur than is a large increase in coal export
(which indirectly changes local tax collections), The first column of
Table 3-1 shows the business multipliers with households in finatl demand;
the second column shows the business multiptiers 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 chanages
in income paid to the household sector. The following discussion presents
what are termed the Type I and Type II income multipliers.

The Type [ and Type Il income multipliers are estimated ratios:
Type 1 is the ratio of the direct plus indirect income to the direct
income paid households; Type Il 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 direct plus indirect income increases emanating
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TABLE 3-1

BUSINESS ACTIVITY MULTIPLIERS
UPPER COLORADO MAIN STEM REGION OF WESTERN COLORADO
BY SECTOR, 1977

{In dollars of business activity generated in the upper main stem
region of Western Colorado per dollar delivered to final demand.)

Business Business
Sector Multiplier I Multiplier 11

1 AG CROPS 1.448 1.713
2 CATTLE 1.787 2.164
3 SHEEP 1.642 2.091
4 DAIRY 1.782 2.106
5 AG SER, FOR 1.117 1.466
6 METAL MIN 1.239 2.067
7 COAL MINES 1.461 2.302
8 OIL/GAS PR 1.220 1.335
9 NONMET MIN 1.382 2 0290
10 CONSTRUCTN 1.809 2.533
11 FOOD PROC 1.471 2.023
12 WOOD PROD 1.396 1.998
13 PRINT/PUB 1.243 1.991
14 CONCRETE 1.214 1.640
15 FAB METALS 1.163 1.677
16 ELEC MACH 1.093 1.820
17 MFG NEC 1.113 1.303
18 TRANSPORT 1.141 1.865
19 POSTAL SER 1.059 2.537
20 COMMUNICAT 1.310 2.019
21 ELEC/GS UT 1.634 2.119
22 WATER/SAN 1.604 2.327
23 WHOLESALE 1.262 1.760
24 GS/AUT DLR 1.312 2.244
25 EAT/DR 1.272 2.092
26 TRADE NEC 1.355 2.097
27 FINANCE 1.080 1.377
28 INS/R E 1.181 1.662
29 HOTEL/MOT 1.494 2.221
30 SKI TOWS 1.256 1.824
31 MEDICAL 1.150 1.860
32 EDUCATION 1.144 2.410
33 SOCIAL SER 1.036 1.363
34 SOCIAL NEC 1.208 1.831
35 LOC GOV 1.194 2.144
36 LOC ROADS 1.282 2.186
37 LOC TAXES 2.174 3.269
38 HOUSEHOLDS  eaee- 1.889
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TABLE 3-2

INCOME MULTIPLIERS
UPPER COLORADO MAIN STEM REGION OF WESTERN COLORADO
BY SECTOR, 1977

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

Income Multipliers

Sector Type 1 Type 11

1 AG CROPS 2.696181 3.202642
2 CATTLE 3.450823 4,099038
3 SHEEP 2.042057 2.425644
4 DAIRY 2.782516 3.305194
5 AG SER, FOR 1.153209 1.369832
6 METAL MIN 1.18799%4 1.411151
7 COAL MINES 1.430693 1.699440
8 OIL/GAS PR 1.519025 1.804365
9 NONMET MIN 1.298236 1.542101
10 CONSTRUCTN 1.848971 2.196288
11 FOOD PROC 1.286821 1.528542
12 WOOD PROD 1.347335 1.600424
13 PRINT/PUB 1.179018 1.400489
14 CONCRETE 1.283084 1.524103
15 FAB METALS - 1.171956 1.392100
16 ELEC MACH 1.084391 1.288087
17 MFG NEC 1.378558 1.637511
18 TRANSPORT 1.105237 1.312849
19 POSTAL SER 1.016406 1.207332
20 COMMUNICAT 1.213036 1.440897
21 ELEC/GS UT 1.795307 2.132544
22 WATER/SAN 1.481930 1.760301
23 WHOLESALE 1.362287 1.618184
24 GS/AUT DLR 1.206375 1.432985
25 EAT/DR 1.143447 1.358237
26 TRADE NEC 1.302205 1.546816
27 FINANCE 1.169984 1.389758
28 INS/R E 1.222655 1.452323
29 HOTEL/MOT 1.356936 1.611828
30 SKI TOWS 1.231828 1.463219
31 MEDICAL 1.124010 1.335148
32 EDUCATION 1.047945 1.244795
33 SOCIAL SER 1.063971 1.263831
34 SERVICE NEC 1.184539 1.407047
35 LOC GOV 1.116691 1.326455
36 LOC ROADS 1.146226 1.361537
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from an additional dollar of direct income paid to households. The Type II
multiplier takes into account not only the direct plus indirect changeé 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.

Attention is drawn to the comparatively higher income multiplier value
estimates for the agricultural sectors. The reason for this relatively
high value is straightforward. The Upper Main Stem interindustry study
allocated proprietorship and partnership net incomes to the profit account.
As a result, labor inputs (household account) for agriculture and livestock,
are somewhat understated because this sector is characterized by a relatively
high incidence of proprietorship and partnership enterprises with relatively
little hired help. By understating the value (contribution) of labor
inputs for this sector, the value (contribution) of other inputs, relative
to labor, became larger. And, with direct income being the denominator
of the Type I and Type II income multiplier ratios, the multiplier estimate
for this sector is of the relatively high magnitude observed. By contrast,
the relatively high muitiplier values for the construction and electric
and gas utilities sectors exist because these sectors exhibit greater inter-

dependence in the Upper Main Stem 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

Upper Main Stem region. This limitation arises because direct requirements
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differ from total requirements, the difference being indirect requirements
that emanate from sectoral interdependence. The interindustry model provides
a framework within which both direct and indirect employment requirements

can be addressed. Basic to the analysis are data on employment levels in

the respective sectors and the table of direct plus indirect requirements

per dollar of output delivered to final demand.

Before proceeding with the 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 assumption on household purchase patterns.
Specifically, household purchases are expressed as a linear function of
income; the marginal and the average propensities to consume are assumed
to be one and the same. To change this Timiting assumption, the household
sector has to be treated as a part of final demand.

Treating the household sector in this manner removes the assumption
that household purchases are a linear function of income. Specifically,
because the interindustry model is a final demand driven model, treating
the household sector as any other producing sector implies the level of
employment was dependent only on the level of state and federal government
expenditures, investment expenditures, inventory accumulation, and exports.
By treating households exogenously, 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, households exogenous,
which are used in the employment analysis for the Upper Main Stem region
of Western Colorado are shown in the appendix. The estimated employment

Tevels 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 doliar
of delivery to final demand, households exagenous, was pre-multiplied by a
diagonal matrix of direct labor 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 requirements per dollar delivered to final demand.
Table 3-4 presents the estimates.

The interpretation of the entries in Table 3-4 is demonstrated by an
example from the coal mining 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 ingre-
dients 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 will further expand indirect employment impacts; and so
forth. The magnitude of the direct and indirect employment impacts, .01831,
shows the total employment generated in the entire Upper Main Stem economy
as this single sector, coal mining, increases by $1,000, its deliveries to
final demand. That is to say that an increase of $1 million in the final
demands, e.g., exports to the Front Range or out of state, for coal would
result in an estimated additional employment of 18.3 persons in the Upper
Main Stem region. All remaining entries in Table 3-4 have analogous inter-
pretations for their respective sectors. Thus, the leading sectors in terms

of direct and indirect employment generation in the Upper Main Stem economy
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TABLE 3-3

TOTAL EMPLOYMENT AND EMPLOYMENT COEFFICIENTS
UPPER COLORADO MAIN STEM REGION OF WESTERN COLORADO
BY SECTOR, 1977

(In number of workers in the upper main stem region of
Western Colorado and workers per thousand dollars of output)

Total Workers Per Thousand $
Sector Employment Total Output
1 AG CROPS 134 .00912
2 CATTLE 187 .01075
3 SHEEP 269 .02167
4 DAIRY 41 .01141
5 AG SER, FOR 125 .02608
6 METAL MIN 133 .03194
7 COAL MINES 466 .01831
8 0IL/GAS PR 8 .00200
9 NONMET MIN 97 .01340
10 CONSTRUCTN 4,298 .01641
11 FOOD PROC 352 .02380
12 WOOD PROD 187 .02608
13 PRINT/PUB 226 . 03866
14 CONCRETE 227 .01637
15 FAB METALS 199 .02468
16 ELEC MACH 1,449 . 04843
17 MFG NEC 269 00762
18 TRANSPORT 1,358 .02283
19 POSTAL SER 278 .04348
20 COMMUNICAT 753 .02634
21 ELEC/GS UT 366 .00867
22 WATER/SAN 257 .02564
23 WHOLESALE 1,617 .01990
24 GS/AUT DLR 1,333 .04841
25 EAT/DR 4,686 .10630
26 TRADE NEC 5,196 .03990
27 FINANCE 766 .D1222
28 INS/R E 1,304 .02466
29 HOTEL/MOT 2,876 .06102
30 SKI TOWS 2,318 .04462
31 MEDICAL 2,929 .033804
32 EDUCATION 3,660 .06316
33 SOCIAL SER 104 .02088
34 SERVICE NEC 2,815 .03444
35 LOC GOV 1,018 .05383
36 LOC ROADS 338 .05110
37 LOC TAXES --
38 HOUSEHOLDS 392
39 STATE GOV 605
40 FED GOV 586
41 INVESTMENT --
42 MIN R+D 523
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TABLE 3-4

DIRECT PLUS INDIRECT LABOR REQUIREMENTS PER THOUSAND
DOLLARS DELIVERED TO FINAL DEMAND AND PER ADDED WORKER HIRED
UPPER COLORADO MAIN STEM REGION OF WESTERN COLORADO
BY SECTOR, 1977

Direct + Indirect Labor
Requirement Per Thousand

Direct + Indirect
Labor Requirement

Sector $ of Final Demand Per Added Worker Hired

1 AG CROPS .01939 2.126
2 CATTLE . 02650 2.465
3 SHEEP .03616 1.669
4 DAIRY .02529 2.216
5 AG SER, FOR .02863 1.098
6 METAL MIN .03848 1.205
7 COAL MINES .02781 1.519
8 OIL/GAS PR .00358 1.790
9 NONMET MIN .02179 1.626
10 CONSTRUCT .03177 1.936
11 FOOD PROC .03176 1.334
12 WOOD PROD . 03531 1.354
13 PRINT/PUB .04475 1.158
14 CONCRETE .02037 1.275
15 FAB METALS . 02805 1.137
16 ELEC MACH .05102 1.053
17 MFG NEC .01010 1.325
18 TRANSPORT .02664 1.167
19 POSTAL SER . 04430 1.030
20 COMMUNICAT .03310 1.257
21 ELEC/GS UT .01865 2.151
22 WATER/SAN .03820 1.490
23 WHOLESALE .02603 1.308
24 GS/AUT DLR .05599 1.157
25 EAT/DR 11150 1.049
26 TRADE NEC .04847 1.215
27 FINANCE .01462 1.196
28 INS/R E .03006 1.219
29 HOTEL/MOT .07052 1.156
30 SKI TOWS .05027 1.127
31 MEDICAL .04336 1.111
32 EDUCATION .06617 1.048
33 SOCIAL SER .02182 1.050
34 SERVICE NEC .03981 1.156
35 LOC GOV .05930 1.102
36 LOC ROADS .05681 1.112
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are eating and drinking establishments, and hotels and motels. Table 3-4 also
shows the total employment impact of exogenous changes in workers hired.

This information is found simply by dividing the direct plus indirect labor
requirements per thousand doliars of final demand (in Table 3-4) by the
workers per thousand dollars of final demand shown in Table 3-3. The

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

coal mining, 1.52 workers are hired throughout the region's economy. Thus,

the multiplier for exogenous changes in coal mine employment is 1.52.



CHAPTER 4

EXTENSIONS OF THE BASIC ANALYSIS: REGIONAL WATER REQUIREMENTS
AND ANALYSIS OF EMPLOYMENT RELATED POPULATION EFFECTS

INTRODUCTION

The previous chapter presented what may be appropriately called the
results of traditional applications of the Leontief interindustry model.
In addition to the descriptive analysis and the attendant development of
various multipliers, application of the model can be extended to other
questions. The I-0 technique, because of the detailed analysis of inter-
dependence among economic sectors, is readily adaptable to an examination
of, for example, resource use associated with economic activity in the
region. We proceed, first, with an examination of water withdrawal and
consumptive use in the regional economy. Subsequent to the water use
analysis, we apply the model to the analysis of population change related
to the regional economy through the s;ctor-by—sector employment require-
ments. Other resource impacts, e.g., water and air quality impacts, land
‘use, and growth of various types of energy consumption, could also be

studied, providing adequate data are available.

WATER USE ANALYSIS

The water use analysis requires data pertaining to water withdrawals
and consumptive use on a sector-by-sector basis. It is further required
that these data be related to economic activity on a per dollar sales basis.
These data, particularly for consumptive use, are difficult to obtain on a

sector-by-séctor basis and for a rather small regional economy. The problem
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for the Upper Main Stem region of Western Colorado is narrowed somewhat
simply because the most intensive water use is found in the agricultural
sectors. Nonagricultural water use is quite small in relation to water use
in agriculture.

Water withdrawal and consumption data for irrigated agricﬁ]ture pro-
duction were computed from several sources. The USDA-SCS, Special Projects

Division, Denver, Colorado, has published Annual Irrigation Water Use

-Coefficients, 1975 National Water Assessment. This report provides, for

each state, a subregional breakdown of gross diversion requirements and net
depletions by crop. These estimates are in terms of acre-feet per acre of
irrigated crop. We have used these requirements per acre and the estimated

1974 irrigated acreage for each crop as stated in the 1976 Colorado
1

Agricultural Statistics™ in order to obtain the total estimated withdrawal

and consumptive use of water inirrigated agriculture. The totals were then
divided by the estimated total value of output by sector in 1974 in order
to obtain water use per dollar of output.

Water use in the manufacturing sectors was estimated from the four

digit SIC water use data presented in the U.S. Census of Manufacturers,

Water Use in Manufacturing, 1972. These data were weighted by employment

share in the four digit SIC listings for the regional economy and then
converted to withdrawal and consumptive use requirements per dollar output
in each sector. Water use in the mining sectors was estimated from personal
interview and questionnaire responses. Water use in the ski tow Sector was
based on a single large ski area which manufactured snow on about the
average number of acres for ski tows in the region. Amounts of water used
in this sector vary widely depending on location, the weather, and the

technology used by the particular ski tow.
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Table 4-1 presents the withdrawal and consumptive use coefficients
per dollar of output for each of the processing sectors of the regional
economy. These estimates may vary depending upon sources of information,
particularly within certain manufacturing sectors. However, alternative
water use estimates may be employed quickly and inexpensively within the
analytical framework and thus, disagreement with the coefficients does not
pose a serious shortcoming of the analysis. In addition, water use in
irrigated agriculture and related sectors constitutes far and away the
greatest pressure on the region's water supply. The detailed estimates
of diversion and consumption per crop and per irrigated acre appear to be
as accurate as any estimates currently available. Thus, discrepancies in
the minor water using sectors will have very little impact on aggregate
water use in the region. Table 4-2 presents the estimated withdrawals
and consumptive use for each of the processing sectors of the regional
economy in acre-feet. The agricultural crops sector accounts for some
94.8 percent of withdrawals and 98.2 percent of consumptive use by
processing in the region. For the region as a whole, consumptive use by
processing represents 38.1 percent of total processing withdrawals. |

It should be noted that the estimates presented in Tables 4-1 and 4-2
do not include water use in the final demand/final payments sectors. In
order to assess total water use, it is necessary to have some indication
of requirements in the final demand sectors, e.g., households, governments,
mining R and D, etc. Aggregated data generally show depletions for irri-
gation as a separate category of water use and a second category consisting
of municipal and industrial and domestic water use. Since industrial
(manufacturing) water use has been disaggregated above, as has agricultural
use, the final demand use of water could be computed as a residual if

estimates of total withdrawal and consumption were available.
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TABLE 4-1

ESTIMATED WITHDRAWAL AND CONSUMPTIVE USE REQUIREMENTS BY SECTOR,
UPPER COLORADO MAIN STEM REGION OF WESTERN COLORADO

(In Gallons Per Dollar of Qutput)

Sector
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TABLE 4-2
TOTAL WATER USE BY PROCESSING SECTORS

UPPER COLORADO MAIN STEM REGION OF WESTERN COLORADO, 1977

(In Acre Feet)

Sector Withdrawal Consumptive Use

1 AG CROPS 1,118,000 441,878
2 CATTLE 1,602 1,602
3 SHEEP 1,143 1,143
4 DAIRY 176 176
5 AG SER, FOR 118 12
6 METAL MIN 1,380 414
7 COAL MINES 78 0
8 OIL/GAS PR 331 76
9 NONMET MIN 3,043 107
10 CONSTRUCTN 3,215 321
11 FOOD PRGOC 272 18
12 WOOD PROD 594 136
13 PRINT/PUB 36 4
14 CONCRETE 2,214 553
15 FAB METALS 173 42
16 ELEC MACH 184 37
17 MFG NEC 2,166 282
18 TRANSPORT 365 18
19 POSTAL SER 20 2
20 COMMUNICAT 202 18
21 ELEC/GS UT 34,574 1,735
22 WATER/SAN 0 0
23 WHOLESALE 574 50
24 GS/AUT DLR 194 17
25 EAT/DR 947 284
26 TRADE NEC 1,599 160
27 FINANCE 442 38
28 INS/R E 1,298 130
29 HOTEL/MOT 405 116
30 SKI TOWS 893 48
31 MEDICAL 1,174 115
32 EDUCATION 1,120 569
33 SOCIAL SER 0 0
34 SERVICE NEC 577 50
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Estimates of total withdrawal and total consumptive use of water are
useful from a purely descriptive point of view. However, the model allows
also the analysis of direct and indirect water use which parallels the
previous discussion of direct and indirect production. The purpose of such
analysis is to isolate the effect of economic interdependence on water
requirements. The specific question to be addressed is that of determining
the likely impact of expanding final demand in any or all processing sectors
on the regional water requirements. The key element in the assessment is
the derivation of the direct plus indirect water requirements per dollar
of output delivered to final demand.

The procedure is really quite simple once the direct water require-
ments and the table of direct plus indirect production requirements have
been obtained. The matrix of direct and indirect production coefficients
is premultiplied by a diagonal matrix consisting of the direct water
requirements per dollar of output delivered to final demand by each sector.
These requirements for the Upper Main Stem economy are shown in Table 4-3.
The importance of considering indirect as well as direct water require-
ments in the planning perspective can be readily seen by comparing Table
4-1 and Table 4-3, Consider, for example, the direct withdrawal and con-
sumptive use requirements for coal in Table 4-1. The direct requirements
are 1.0 and 0.0 gallons for each dollar of output. However, as the final
demand for the output of the coal sector expands by one dollar, there is a
total direct plus indirect water requirement of 18.8 gallons (withdrawal)
and 3.7 gallons (consumptive) generated throughout the economy. The indirect
jmpacts, because of the significant interdependencies within and between
coal and other sectors are far more important than the direct requirements.
Applying only the direct water requirements to assumed increases in de-

liveries to final demand can obviously result in an understatement of water use.
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TABLE 4-3

DIRECT PLUS INDIRECT WATER REQUIREMENTS,

UPPER COLORADO MAIN STEM REGION OF WESTERN COLORADO, 1977

(In Gallons Per Dollar of Output Delivered to Final Demand)

Sector Withdrawal Consumptive Use
1 AG CROPS 24,823.2 9,809.8
2 CATTLE 1,442.3 586.1
3 SHEEP 1,760.4 712.5
4 DAIRY 7,202.2 2,854.3
5 AG SER, FOR 145.3 53.6
6 METAL MIN 123.6 35.9
7 COAL MINES 18.8 3.7
8 OIL/GAS PR 38.9 7.6
9 NONMET MIN 145.7 5.4
10 CONSTRUCTN 17.2 2.0
11 FOOD PROC 1,147.2 452.7
12 WOOD PROD 57.0 14.7
13 PRINT/PUB 6.3 0.5
14 CONCRETE 61.3 13.5
15 FAB METALS 10.8 2.0
16 ELEC MACH 4.6 0.6
17 MFG NEC 26.4 3.0
18 TRANSPORT 3.7 0.3
19 POSTAL SER 3.6 0.3
20 COMMUNICAT 5.9 0.8
21 ELEC/GS UT 337.6 17.7
22 WATER/SAN 10.1 0.9
23 WHOLESALE 6.2 0.5
24 GS/AUT DLR 7.7 0.7
25 EAT/DR 23.9 3.2
26 TRADE NEC 15.4 1.3
27 FINANCE 4.0 0.3
28 INS/R E 11.4 1.1
29 HOTEL/MOT 22.4 2.0
30 SKI TOWS 14.0 0.9
31 MEDICAL 16.6 4.3
32 EDUCATION 28.1 9.6
33 SOCIAL SER 0.8 0.1
34 SERVICE NEC 8.3 0.7
35 LOC GOV 5.5 0.7
36 LOC ROADS 13.7 0.9
37 LOC TAXES 19.3 5.9
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POPULATION ANALYSIS

A procedure to estimate population effects which accompany projections
of economic growth is developed below. The essence of the method is to
utilize the employment projections and/or employment multipliers discussed
earlier to forecast employment change. The employment change is first
converted into an age-sex distribution of immigrant workers. A labor force
participation rate schedule is then used to convert the immigrant employ-
ment distribution into an immigrant employment induced population distri-
bution. Several rather severe assumptions are required in order to make
use of available historical data. First, it is assumed that unemployment
in the region is initially small so that all of the employment effect is
attributed to immigrant labor and population change. Second, the estimates
of the labor force participation rates for the state from the 1970 Census
(as reported by the Colorado Division of Planning) are assumed to apply
to the immigrant population entering the region. Third, the distribution
of employment related immigrants to counties averaged across counties, as
estimated by Monarchi for the Colorado Division of Planning, is assumed to
apply to immigrants to the region. For lack of alternative information,
it is also assumed that these distributions remain constant over time.
Additionally, the relative expansion among industries is assumed to have
no effect on the age-sex distribution of employment generated.

The practical application of the technique is as follows: Assume, for
expository purposes, that an employment change of 1,000 added workers has
been projected for the region at a certain point in time. The distribution
labeled Sij is used to allocate this added labor force to age and sex
classifications. For example, the number of added workers in the male age

15 to 19 classification would be 43.3 while 158.4 workers would be added
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to the male agé 20 to 24 classification and so on. Once the entire distri-
bution of the 1,000 immigrant workers among the various age classes for
both male and female workers is accomplished, this employment distribution
can be converted into an employment-related immigrant population distribution.
Each cell entry in this employment distribution can be converted into an
induced population change by dividing it by the corresponding entry in
the Pij distribution. Thus, the entry for male age 15 to 19 classifica-
tion which contains 43.3 workers would be divided by .436 to obtain 99.3
additional males of age 15 to 19 as part of the population change accompanying
the 1,000 worker increase projected by the input-output model. Similar
calculations would result in a complete distribution of the added population
by sex and age classification.

The rationale for the tabulations presented below is based upon

data estimated in Colorado Population Estimates--1970 to 1980: Methods

and Results for the Colorado Division of Planning and the Business Research
Division of the Graduate School of Business Administration, University of
Colorado by David E. Monarchi. Essentially, one critical distribution is
used from the Monarchi study. This is the distribution of employment-related
migrants for 1970-1980. These data are estimated by utilizing a county-by-
county cohort-survival model to separate population changes into natural
change and change due to migration. Migration of those over 65 years of age
is assumed to be unrelated to employment. (See page 25 and Appendix A of
the Monarchi study.) The migration distribution is labeled Mij for purposes
of this discussion. Labor force participation rates are also taken from

the Monarchi study, but they are essentially the same as could be found

by manipulating data presented in the Census publication “Detailed

Characteristics for Colorado, 1970." Three of the rates have been adjusted
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TABLE 4-4

ASSUMED DISTRIBUTION OF EMPLOYMENT-RELATED MIGRANTS
(WHITE MIGRANTS) AND LABOR FORCE PARTICIPATION RATES

Rij Sij
Age Male Female Male Female
0-4 0124 .0129 -0- -0-
5-9 .0348 .0349 -0- -0-
10-14 .0568 .0523 -0- -0~
15-19 .0533 .0539 .436 .496
20-24 ~.0943 .0948 .900 .544
25-29 .0577 .0851 .940 .45]
30-34 .0597 .0602 .940 .451
35-39 . 0455 .0398 .957 .511
40-44 .0320 .0316 .957 511
45-49 .0187 .0187 .935 .530
50-54 L0172 L0111 .935 .530
55-59 .0060 .0063 .880 .482
60-64 .0050 .0050 .700 .368
65+ -0- -0- -0- -0-
.4934 .5066

SOURCE:

Colorado County Population Estimates -- 1970 to 1980: Methods

and Results, David E. Monarchi, Business Research Division,
Graduate School of Business Administratjon, University of Colorado,
Boulder, Colorado; anc¢ Colorado Division of Planning, 617 State
Services Bldg., Denver, Colorado.




4-1

TABLE 4-5

DISTRIBUTION OF EMPLOYED MIGRANTS AS A PERCENT OF
TOTAL MIGRANTS AND AS A PERCENT OF EMPLOYED MIGRANTS

Rij Sjj
Age Male Female Male Female
0-4 -0- -0- -0- -0-
5-9 ~-0- -0- -0- -0-
10-14 -0- -0- -0- -0-
15-19 .0232 .0267 .0433 .0498
20-24 .0849 .0516 1584 .0963
25-29 .0542 0384 .1012 .0717
30-34 .0561 .0272 1047 0508
35-39 .0435 .0203 .0812 0379
40-44 .0306 .0161 L0571 0300
45-49 .0175 .0099 .0327 0185
50-54 .Q161 .0059 0300 0110
55-59 .0053 .0030 .0099 . 0056
60-64 .0035 .0018 .0065 .0034
65+ 0- _-0- -0- _-0-
.3349 .2009 .6250 .3750
SOURCE: See Text.
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by Monarchi to account for declining college enroliments, the discharge of
men from the military, and the assumption of increasingly early retirement
age. The labor force participation rates are labeled Pij in this discussion.
Both the Rij and the Sij distributions are derived from the Mij and Pij
distributions. The Rij distribution is found by simply multiplying cells

of the Mij distribution times the corresponding cells of the ij distribution.
Mij is the migrant population of age i and sex j divided by the total migrant
population, while Pij is the number of workers of age i and sex j divided

by the population of age i and sex j. The product Rij = Mijpij is the number
of workers of age i and sex j divided by the total population of migrants.

The Rij distribution is then converted into the Sij population by defining

Zzsij = 1.0 and noting that the number of immigrant workers is equal to
iJ
(k)x(immigrant population) where k < 1. By summing all the entries in the

Ri,j distribution, we obtain k = .5358. Each entry in the Rij distribution
is now divided by .5358 so that the distribution is adjusted to sum to one.
This implies that the original distribution of employment by age and sex as
a percent of the migrant population has been converted into a distribution

of workers by age and sex as a percent of migrant employment. Thus, the

S;.: distribution is a distribution of migrant workers by age and sex as a

N
percent of the total migrant work force.

The technique presented earlier to estimate the employment-related
population change required first converting the input-output projection of
total employment change into a distribution of migrant workers by age and

sex. The previous discussion shows that Si is the appropriate prorating

J
distribution to allocate migrant employment by age and sex. Once we have
calculated the number of workers by age and sex (information which by itself

may be useful) this distribution is converted into a population distribution
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by dividing each element by the corresponding element of the Pij distri-
bution, the labor force participation rates. The result is a population
distribution of employment-induced migrants.

One essential element of the population is not included in the pro-
jections discussed above; that is the age brackets too young to work,
ages 1-14. These latter elements of the population of migrants can now be
estimated making use of the estimated work-age population of migrants and
data from table Mij‘ Total migrant population (TMP) can be defined as
TMP = work age migrants + young migrants. Work-age migrants have been
estimated and can be defined as L?j;_‘Eij/Pij
by age and sex distribution and the Pij is the labor force participation

where Eij is the estimated workers

j data shows the percentage of the TMP in each‘age~sex

classification. The Mij data for young migrants multiplied times TMP

rates. The Mi

will provide the actual numbers of young migrants. We then have
TMP = ZZEij/Pij + (TMP)(.0124 + 0348 + .0568 + .0129 + .0349 + .0523),
where the numbers multiplied times TMP are the percentages for young

migrants ages 1-14 from the M1.j distribution. Solving for TMP, we have

zz(Eij/Pij) ( ] )
- _ {work age migrant population
TMP T 2041 0-7959 » and once the total

migrant population (TMP) is calculated, each of the age-sex entries for
young migrants can be found by multiplying the appropriate Mij times TMP.

For example, males age 0-4 would be (.0124)(TMP) and so forth.



NOTES

The exceptions are fruit agriculture and irrigated pasture. Data on
acreages in fruit production and irrigated pasture were obtained from

1974 Census of Agriculture Preliminary Reports and from unpublished
sources.
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APPENDIX A

SECTOR IDENTIFICATION, UPPER COLORADO MAIN STEM REGION
OF WESTERN COLORADO, 1977

1972
Sector SIC Codes -
1 AG CROPS 01
2 CATTLE 02 {part)
3 SHEEP 02 (part)
4 DAIRY 02 (part)
5 AG SER, FOR 07
6 METAL MIN 10
7 COAL MINES 12
8 OIL/GAS PR 13
9 NONMET MIN 14
10 CONSTRUCTN 15,16,17
11 FOOD PROC 20
12 WOOD PROD 24,25
13 PRINT/PUB 27
14 CONCRETE 32
15 FAB METALS 34,35
16 ELEC MACH 36.37,38
17 MFG NEC 22,23,29,30,31,33,39
18 TRANSPORT 40,41,42,44 45,47
19 POSTAL SER 43
20 COMMUNICAT 48
21 ELEC/GS UT 491,492,493
22 WATER/SAN 494,495,496 ,497
23 WHOLESALE 50,51
24 GS/AUT DLR 55
25 EAT/DR 58
26 TRADE NEC 52,53,54,56,57,59
27 FINANCE 60,61,62
28 INS/R E 63,64,65,66,67
29 HOTEL/MOT 70
30 SKI TOWS 79 (part)
31 MEDICAL 80
32 EDUCATION 82
33 SOCIAL SER 83
34 SERVICE NEC 72,73,75,76,78,81,84,86,39
35 LOC GOV 91,92,93,94,95,96
36 LOC ROADS -~
37 LOC TAXES --
FINAL PAYMENTS SECTORS
38 HOUSEHOLDS
39 STATE GOV 91,92,93,94,95,96,97
40 FED GOV 91,92,93,94,95,96,97

47 PROFITS AND RENTS
42 DEPRECIATION
43 TRANSFER ACCOUNT
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APPENDIX A (€ontinued)

1972
Sector SIC Codes

44 IMPORTS FROM COLORADO OTHER THAN
THE UPPER MAIN STEM REGION

45 IMPORTS FROM THE REST OF THE WORLD

FINAL DEMAND SECTORS

38 HOUSEHOLDS

39 STATE GOV

40 FED GOV

41 ECONOMIC INVESTMENT

42 MINERAL RESEARCH AND DEVELOPMENT

43 TRANSFER ACCOUNT

44 EXPORTS TO COLORADO OTHER THAN
THE UPPER MAIN STEM REGION

45 EXPORTS TO THE REST OF THE WORLD
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B-2

B-3

B-4
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APPENDIX B

INPUT-OUTPUT TABLES FOR THE UPPER COLORADO
MAIN STEM REGION OF WESTERN COLORADO, 1877

Upper Colorado Main Stem Region of Western Colorado, Gross Flows
Table, 1977 Dollars

Upper Colorado Main Stem Region of Western Colorado, Direct
Requirements Per Dollar of Output, 1977

Upper Colorado Main Stem Region of Western Colorado, Direct and
Indirect Requirements Per Dollar Delivered to Final Demand,
(Households in Processing Sector), 1977

Upper Colorado Main Stem Region of Western Colorado, Colorado
Direct and Indirect Requirements Per Dollar Delivered to Final
Demand, 1977 (Households in Final Demand)
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UPPER COLORADOQ MAIN STEM REGICN OF WESTERN COLORADO
(1977 dollars)

ORIGS FLOWS TABLE (last rows show resource inputs)

LY

H Z 3 4 5 6 7 & g 10
asforors  cattle shoep dairy ag-serffor metal-min coal/mines oil/sas-er nonmet/min constructn
1 as/crers 0. 920385, TR, 9996800, 23464 0. 0. 0. Q. 2057,
2 cattle 112632, 123057, 0. 0. 0. 0. 0. 0. 0. 0.
3 sheer G, 0. 1109814, 0. 0. 0. 0. 0. 0. 0.
§ daicv 8. ¢. 0. 268963, 0. 0. 0. 0. 0. 0.
S aw-ser/for 1924993,  S977&L.  406072. 24973, 0. 0, 0, 0. 0. 0.
& wmetalain 0. 0. 0. 0. 0. 346910, 0. 0. Q. 0.
7 coal/mines 0. 0. O, G, 0. 1413, 3826145, 0, 0. 0.
8 oil/sas-er 0. Q. G. Q. 0. 0. 0. 512541, 0. 0.
9 nommet/min 0. 0. . 0. 0. 0. 173647, 0. 0, 5B833526.
10 constructn 29038, {. 0. 0. 0. 0. 0. 0. 83610, &8362041.
11 food/eroc 0. 388895, S25U78, 26877, 0. 0. 147613, 0. 0. 0.
12 wood/prod 0. 0. 0. 0. 0. 5029. 0. 2672, 1672, 18508.
i3 print/pub 0. 0. 0. 0. 4394, 184, . 504, 4180, 156158.
18 concrete 0. 0. 0. D, 0. 708. 0. 0. 0. 10987532,
15 fab/metals 48264, . 0. 0, 0. 274679, 498196, 20038, 167220, 5070412
16 elec/mach 0. 0. 8. ¢, 0. 0. 0. 0. 83610, 0.
17 afs/nec 52505, 744068,  4%8070. 52831, 51168. 40222, 33027, 18092, 79787.  1692346.
18 transport 0. 125311, 186690, 0. 10043, 43472, 2845991 31254, 3344, 2725499.
19 pestal-ser 3944, 0. 0. 0. 2625. 144, 1525, 0. 9853. 11460,
20 commsunicat 31478, 0. i, 0. 18432, 1347, §0741. 0, 25083, 638779,
21 elec/us—ut $2107, 216291, 2047356, 46335, 51250, 44532, 472946, To0RS, 125415, 215914,
22 water/san 712012, 0. G, 9, 3136, 1197. 13680, Q. 1254, 17274,
23 uwholesaie 518635, 338408, 183441, 65712, 548, K L7 77268, 0. 12447, 2041213,
24 ss/aut-dlr 18206,  216736. 145076, 15384, 14904, 10944, 9620, 0. 23240, 437942,
B ealtfdr 0. Q. 0. 0, 2045, 0. 0. 0. 13114, 2150,
26 trade/nec 17242, 1284444,  &I7293. 307707. 3040, §9749, 167, 0. 8500,  64%0703.
27 finance 843891, 3954449, 137454, 143625, 39446, 0, 0. 0. 668880, 286054,
28 ins/re 71025, 128601, 78021, 18988, 22801, 28044, 3817, 8. 875093, 1805347,
29 hotel/mot G 0. a. 0. 0. 0. 0. 1t 0. 7065737.
3 ski-tows 0, . 2. . 9. 0, Q. Q. 0. 0.
3N medical 0. 0. . 0. 2743, 3214, 20413, 0. 0. 78047,
32 education 0. g, G. 0. 0. 0. 0. 0. 0. 0.
33 secial-ser 9, 0. LR 0. 0, . 0. O, 0. 0.
34 servic/nec 273501, 409080, 224544, 33097. 86081, 26344, 73807, 22474, 100332, 1595977,
H loc-sov 0. 2, 0. 0. 0. 0. 0. 0. 0. 0.
3 loc-roads ¢. 0. 0. 0, 0, 0, G, 0, 0. 0.
37 lec-texes 281414, 321408, 242999, 0. 12528. 19508, 147078, 7158, 12541, 573138,
38 subletal 3150900, 10589283, SOIGT. 1965918, 432070, 77374, §74278L. 90179, 2299175, 129302634.
39 househslds  TH3BBY. 1006805, 1445330, 221444, 745085, 1935958, TYITR%6. {60159, 1881224, 54331078.
40 state-gev 81592, 054, 62603, 49944, . 11944, 109447, 131274, 96151, 40357 .
41 fed-aov 3495, 981, ZBbAET. 0. 236272, 236555, 1626613, 1376397, 775901, 46865112,
42 rerofit/ent 5453838, F29h2L. B3I, 384222, 478754, 723888, 1076414,  1472547. 1709643, 9328859.
43 deprec FIMLI2,  TTHIRES.  167IMM. 260383, 183206, 424550, 1785586, 80287, 334840,  297B83S.
44 transfers 80911, 146501, uBe1 . 21630, 75574, 31147, §14996. 9. 43978,  200bbb6.
45 ime/cole 8B4, 304183, 71143, 150394, 2319958, 146843,  3bBlLs. 19743, 20582, 76742385,
& implwerid  133B3H. 207546, 1128311, 3089, 321098, 277962, 2303784, 54408, 73855, 29927238.
47 tetal 14495615, 17393060, 1222974, 3993000. 4793048, 41463621, Z25A55205. 3995214, 7237949, 261883184,
U EMPLOYMERT 0. 1380F O3 0.1870E 03 0.24630F 03 0.4100E 02 0. 1250F 03 0.1330F 03 0.4661E 03 0.7990E 01 0.9699E 02 0.429%E 04
2 WITHDRAWAL 0.3643F 12 0.5219€ 09 0.3669E 0% 0.5749E 08 0.3834E 08 0,4497E 09 0,2546E 08 0.1079E 09 0.9916E 09 0.1048E 10
3 COMGHP. 01430 12 0.3219E 0% 0.365%E O 05749 08 0,3634F 07 0.134% o9 (. 0.2477¢ 08 0.34878E 05 0. 1048 09
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GROSS FLONS TABLE {last rows show resource inputs)

NG NN SO

B E LA ESEY RSB RYEYN

as/crops
tatile
sheer
diry
ag-ser/for
petal-nin
coal/mines
oil/sas-er
nonmet/min
constructn
food/prac
wood/prod
Print/Pub
concrete
fab/metalis
elec/mch
nfa/nec
transport
postal-ser
communicat
elec/9s-yt
vater/san
wholesaie
gs/avt-dir
eat/dr
trade/nec
finance
ins/re
hotel/mot
ski-tows
medical
education
social-ser
servic/nec
loc~g0v
Yoc-roads
loc~taxes
subtotal
househelds
state-gov
fed-sov
srofit/rat
deprec
transfers
isR/colo
inr/world
total

1!
food/Proc
37105,
1915126,
0.
§32141,
4281,
0.
0.
0.
507.
107244,
128238,
0.
15627.
0.
4903,
0.
105601,
34082,
1241,
101844,
119000,
10314,
156454,
298b7.
23451,
72968,
139417,
4494,
0.
0.
0.
4247,
0.
176319,
0.
0.
26904,
4303383,
3359705,
37743,
331659,
381294,
346172,
712530,
38214717,
2114058,
14788221

12
wood/rrod
0.
0.
0.
0.
1060949,
0.
0.
0.
0.
447410,
0.
0.
101.
0.
0.
118184,
0.
198218.
1182.
13771
147598,
0.
36271,
0.
0.
0.
0.
0.
0.
0.
101.
1621,
0.
130131,
0.
0.
308463,
2146428,
1697805,
B0,
306923,
271433,
401533,
0.
1113913,
999351,
717063b.

13
reint/pub
0.

oo
. e w

cooore®

C.
0.
0.
0.
413386,
0.

0.
0641,
1128312,
1964350,
78089.
172342,
489445,
607911,
28854,
444698,
932261,
3846282,

14
cancrete
0.
0.
0.
0.
0.

0.

0.
0.
121391,
0.

0.
122981,
2229809,
2840488,
141783,
198132,
1699144,

1603708,
13871005,

15 16
fab/metals elec/mach
0. 0.
0. 0.
0. 0.
0, 0.
0, 0.
0. 0.
0. 0.
0. 0.
0. 0.
280174, 115759,
0. 0.
3736, 0.
5603, 2339,
0. 0.
0, 0.
0. 0.
5911, 59507,
284221, 146198,
4234, 402341,
19425, 148621.
65200, 176240,
3412, 14530.
11653, 32123,
133). 17333,
0. 0.
295.  232888.
21125, 50747,
51883, 219839,
0. 0.
0. 0.
0. 0.
T47Y, 21749.
0. 0.
92393, 39592
0. 0.
0. 0.
10888, 109913.
938057,  2109739.
1874137, 10627675,
19069, 155052,
156437, 1973393,
578790,  1884409.
136149, 714153,
37828, 241115,
925045,  1841303.
3395838, 10372560,
8062390, 29921800,

17

nfa/nec
0.
0.
0,
0.
0.
0.
932,
0.
1269.
0.
0.
0.
1526,
0.
3804685,
0.
10444,
698215,
2874,
44379,
608110,
1385,
107807.
3042,
0.
21297,
73948,
135076,
0.
0.
1923,
0.
0.
39786,
0.
0.
350608,
2702472
2570000,
76530,
797280,
1244648,
1051870,
144931,
1123793,
29574580,
5286064,

18
transport

2108,
30049,
0.

2108.
1054,
539648,
828963.
7094,
202718,
88181,
3786.
178376.
183394,
13779.
316163,
154247,
282214,
0.

0.
3163,
1054.
0.
1406978.
0.

0.

1279182,

3874907,
20633653,

1431545,

2651252,

3300616.

30759064,

236229,
17322164,

2745766,

59475196,

19 20

postal-ser communicat
0. 0.

0. 0.

0. 0.

Q. 0.

0. 0.

0. 0.

0. 0.

0. 0,

0. 0.
11739. 20283.
0. 0.

0. 0.

0. 24994,

0. 0.

0. 0.

0. v,
84009. 202249.
Q. 6492,

0. 8569.
23133, 12497,
39168, 118768.
2258, 7790.
10473, PAI2.
24470, 76292,
Q. 2036,

994, 16692.

0. 2931934,

0, 712652,

0. 6492,

0. 0.

0. 0.

0. Q.

0. 0.
99770, 23217,
0. 0.

0. 0.

0. 1900003,
296014, 6085704,
4520401, 8853656,
0. 337664,
3779, 2198320,
202477. 3672514,
821465, 4094547,
0. 811890,
00601, 2132zA1.
148563, 397323,
6398000, 28583820,

W B e

EMPLOYMENT 0.3520E 03 0.1870E 03 0.2260E 03 0.2271E (3 0.1990E 03 0.1445%E 04 0.2689E 03 0.1358E 04 0.2780E 03 0.752%E 03
WITHDRAWAL 0.8873E 08 0.1936E 09 0.1169E 08 0.7213E 09 0.5644E 08 0,5984E 08 0.7037E 09 0.1190E 07 0.6394E 07 0.6574E 08
CONSUMP,  0.5915E 07 0,4446E 08 0. 1169 07 0.1803E 0% 0.1371E 08 0.1197E 08 0.9174E 08 0.5948E 07 0.46394E 06 0.5717E 07



APPENDIX B-1 (continued)
GRUSS FLOWS TABLE (last rows show resource inmuts)

21 2 23 24 23 26 27 28 29 30

elec/ss-ut water/san wholesale 9s/aut-dir eat/dr trade/nec finance ins/re hotel/mot ski-tows
i as/crors - 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
2 cattle 0. 0. 0. 0. 0. 0. 9. 0. 0. 0,
-3 sheer 0. 0. 0. 0. 0. 0. 0. Q. 0. 0.
4 dairy 0. 0. 0, 0. 0, 0. 0. 0. 0. 0.
5 as-ser/for Q. 0. 0. 0. 0. 0. 0. . 0. 0.
& metal-amin 0. 0. 0. 0. 0. 0. 0. 0, 0. 0.
7 coal/mines 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
8 oil/sas-pr  1756037. 0. 0. 0. 0. 0. 0. 0. 0. TR
9 nonmet/min 0. 1301, 0. 0. 0. 0. 0. 0. 0. 0,
10 constructn 36254, 121510, TA056. 100044, 38421A. 336709, 31709, 270705, 1566860, 733016,
11 food/proc G, Q. 0. 0. 0. 0. 0. ] 0. 0.
12 wood/prod 0. 9. 0. 0. 0. 0. 0. 0. 0. 0,
13 priant/pub 37843, 10268, 118168, 316354, 108582,  132574¢. 330781, 667183, 227319, 232458,
i4 concrete 7730. 0. 0. 0. 0. 0. 0. 0. 0. 0.
15 fab/metais 10781. 0. 0. 0. 0. 0. 0, 0. 0. 0.
16 elec/mach 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
17 mfs/nec 74563, 508469, 579082, 1143562, 79708. 1028817, 28899, 407476, 12051 1. 205601,
18 transeort 63751, 1097, 6783385, 2431894, 26728, 6BOSA9O, 34373, 84839, 17815. 90818,
1% rpostal-ser 33034, 10005, 112642, 23934, 13364, 252089, 189748, 18277. 27892. 0.
20 communicat  133993. 25921, 239082, 461277, 121946, 3503987, 322112, 725562, 2125184,  1353040.

21 elec/ss-ut 8383834, 192136,  G71337. 290672, 2023608, 3544083, 219314,  312177. 2380699. 1065693,
22 water/san 12538, 344904, 27470, 62243, 3410, 211217, 14307, 40517. 762854, 0.
23 wholesale 99065, 130702, 167897, 2856, 171168, 150213, 18707. 116627, 1286485,  558178.
24 gsfaut~dir 2173%. 14817, 197801, 3331, 23217, 299089, TH2. 118689, 35102, 59887.
25 eat/dr 10894 2424, 98086, 7324, 0. 26716, 23182, 356343, 6202, 47480,

2b trade/nec 19097. 75953, 76046, 29534, 28304, 116434, P, 162643, 665641, 12938.
.27 finance 2868404, 2263693, 2404409, 749395,  2672879. 193754, 0178, 519979, 8094640,  2325203.
28 iasire 31409, 80554, 406053,  394387. 698105, 3270524, 297769, 216190, 433255, 633093,
27 hotel/mot 3679, 0. 0. 0. 33410, 5248. 0. 35873, 0. G.
30 ski-tows 0. 0. 0. 0. 0, 0. 0 0. 0. 0.
-3 medical 1897. 0. 4038, g, 0. 0. 0. 0. 0. 0.
32 education 0. 1246, 364, 0. 0. 0, D, 0. 0, 0.
33 social-ser 0. 0. 0. 0. 2 0. 0. 0. 0. 0.
34 servic/nec 117473, 473551, 1868751, 730764 190437, 2993339, 1660985, 2394205, 542099, 1777721
.3 ltot~gov 0. 0. 0. 0. 0, 0. 0. 0. G, 0.
3% loec-roads Q. 0. 0, 0. 0. 0. 0. 0. 0. 0.
‘3 loc~-taxes 3199402,  A67340. 1340732, 717185, 1486742, 6142881, 178030. 4650068, 81093z, 709271,
38 subtetal 16883519, 43677295, 16908469, 4935944, 8093822, 32148557, 3893217, 7099373, 170968270. 9804345.
"39 households 6033112, 2589773, 15730621, 11262292, 16729687. 3930B230. BAZi0AB. 11006127, 13362518. 1268047b.
40 state-sov 133452, 1132, 623840, 115792, 300198, 1066930, 296939, 100631, 117775, 992397,
4]  fed-sov 739172, 284891, T7VESAA. 1617334, 6233794, 10081119,  338309%. 1590144,  1033337. 10754818,
42 erofit/rat 4366371, 542663, 24938965, GATAZ20. 4849121, 33688172, 8096104, 94046273, 3993990. 8929375,
43 derrec 1731346, 110494, 2665046, 923082, 2338496, 4315649,  #41090. 1092527, 9390552. 4173351,
44 transfers 33498, 88773,  462T74. AA9284. 796190, 2039786, 264693394, 133233, 493562, 721219,
45 ime/cole 11080877, 455311, 3170585, 592845, 1307205, 028980.  3432015. 21708505. 2494608, 2577387,
4 imp/worid 188975, 402769, 099153, 563789, 1430719, 2549804, 8011261. 740867, 3132355, 1304607,
47 tetal 42194332,  DIASI01, B12b7397. 27534782, AMOBLIAZ22. 130227227. 62b64818%. S2877580. 47131147, 51940179,

1 EMPLOYMENT 0.3458E 03 0.2294E 03 0.1617¢ 04 0.1333E 04 (.4686E 04 0.5196E 04 0.7438E 03 0.1304E 04 0.2876E 04 0.2318E 04

2 WITHDRAWAL 0.1127E 11 0, 0, 1869€ 09 0.6333E 08 0.3086E 09 0.5209€ (9 0.1441E (9 0.4230E 09 0.1320E 09 0.2%09E 09

3 CONGIMP,  0.5604E 09 0. 0.1623E (8 0.5507E 07 0.9257E 08 0.5209E (B 0.1293F 08 0.4Z30E 08 0.3770E 08 0.1558E 08



APPENDIX B-1 (continued)

GRUSS FLOWS TABLE (last rows show resource ineuts)

GROSS FLOWS TABLE (last rows show resource ineuts)

3l K74 33 H <] 3% K7} 38 39 40
sedical education seocial-ser servic/nec loc-sov loc-roads loc-taxes subtotal households state-sov
1 as/crops 0. 0. 0. 0. 0. 0. 0. 3040375,  2658000. 0.
2 cattle 51899, 0. 0. 0. 0. 0. 0. 2002714, 0. 0.
-3 sheep 0. 0. 0. 0. 0. 0. 0. 1109814, 0. 0.
4 dairy 0. 0. 0. 0. 0. 0. 0. 901126, 0. 0.
3 as-ser/for 0. 0. 0. 0. 1399, 0. 0. 4022375, 105146, 2184,
b6 wmetal-min 0. Q. 0. Q. 0. iR 0. 346910, 0. 0.
7 coal/mines 0. 0. 0. 0. 0. 0. 0. 3828090, 43000. 0.
8 oil/sas-rr 0. 0. 0. 0. 0. 0. 0. 2268978, 0. 0.
9 nonmet/min 0. 0. 0. 2796, 2169, 124952, 0. 4680126, 425882, 131941,
10 comstructn 221859, 22617, 0. 5282, 113288, 126993, 0. 94946735, 2871801, 64309287,
11 food/Proc 513209, 762330, 0. 0. 16149, 0. 0. 2512009, 1682336, 0.
12 wood/prod 0. 0. 0. 0. 0. 0. 0. 86719, 0. 0.
13 print/rub 240463, 28632, Irs. 438544, 145281, 5222, 0. A734712,  1049817. 13809.
14 concrete 0. 0. 0. 0. 7728. 7103, 0. 11029458, 2549791. 297236,
{5 fab/metals 0. 0. 0. 122298, 14336, 44237, 0. bAL1157, 32858. 1923.
16 elec/mach 0. 0. 0. 0. 0. 0. 0. 202848, 0. 0.
17 wf9/nec 245879, 174944, 10783. 197450, 112142. 52419, 0. 8327333, 10357971. 223668.
18 transprort 77006, 95024, 3664, H25546, 18849, 2181, 0. 25096341, 5936736, §2233.
19 postal-ser  370179. 81509, 8286. 104019, 98197 773. 0. 1844437. 2740343, 13758,
20 communicat 400633, 216096 9300. 624109, 1568859, 9333, 0. 12507819, 140153465, 3390,
21 elec/es-ut 293134, 1024807, 7322. 1118476, 175628, 179340, 0. 24792733, 16914824, 114370.
22 water/san 70250, 186571, 242. {24822, 138625, 3450, 2693062, 9533771, 4415133, 2740.
23 wholesale 263907,  250943. 2232. 1029719, 66222, 245426, 0. 84689767, 211964685, 165955,
24 gs/aut-dir 71619, 50957, 3127, 57513, 32644, 3595, 0. 2425353, 12296831. 63667,
25 eat/dr 652, 11279, 30. 81406, 2514, 508, o 739299, 12763247, 3284.
26 trade/nec 274414, 169299, 4760,  B62830. 89164, 9101, 0. 12520888, 77973677. 147849,
21 finance 332299, 1897180, 0. 951503, AB1431, 108978, 0. 356B3M8, 20784741, 0.
28 ins/re 954848, 578854, 8761. 836030, 177698, 47132, 0. 14126433, 29668737, 122181,
23 hotel/mot 0. 0. 0. 0. 0. 0. 0. 795439, 820431, 0.
0 ski-tows 0. 0. 0. 0. 0. 0. 0. 0.  9b82999. 0.
31 medical 2570447, 23340, 28981. 0. 199718, 0. §26331. 3365662, 34178099. 10630052,
32 edycation 0. 288696, 0. 9087. 3694, 131, 28152885, 2B495737. 4619853, 19632971.
33 social-ser 0. 0. 0. 0. 5484, o, 490107, 496591, 0. 4284247,
34 servic/nec 863030, 338368, 9407, 2811563, 4568bb, 40731, 0. 22982604, 24812819, 1051118.
35 loc-9ov 0. 0. 0. 0. 413192, 0. 13204436, 13617628, 0. 638372,
36 lec-roads 0. 0. 0. 0, 0. 0. 2861540,  Z861M0, 0. 3733340.
37 loc~taxes 662392, 120087, 27080, 16944055, 0. 215557, 0. 28551511, 10425885. 0.
38 subtotal 8560209, 6423543, 127739, 12047448, 2932417, 1231742, 48029361, 394976536, 331134212, 105679785,
39 househoids 23087404, 37086642, 810680, 22789000, 8513812,  2762017. 0. 363157876, 2458500, 7914927.
40 state-sov 488561, 4048834, 0. 257682, 214790, 20. 0. 12317931, 42378777. 799680.
41 fed-sov 12504680, 115%9. 29488,  RUE5T2%. 361173, 160438, 0. 71311985, 87667141, 341532,
42 profit/rat 30457766, 4886014, 8769. 11461715, 5705660, 1334704, 645797, 199774804, 27287036, 824106,
43 derrec 1259805, 0. 0.  ITA537. 0, 0. 0. 51360272, 0. 0.
44 transfers  1087781. TIBAT. 993128, 762073, 200830, 53692, G, 43357725, Z3977820. 14452937.
45 iwp/colo 3392195, 1718089, 4163. 5847120, 239194, 435423, 0. 128349305, 77149358, 991779.
% iarfworld 3433494, 3005732, 6673, 20062718, 745124, 6344635, 0. 143015500, 137555370, 938219.
47 tetal 75018095, 57973844, 4960838, S1738019. 18913000, 56614893. 48674158, 1807821992, 729608208, 1321429465,
{ EMPLOYMENT 0.2929€ 04 0,.36626 04 (. 1040E 03 0.2B15E 04 (.1018€ 04 0,33B0FE 063 0. 0. 0. 0.
2 WITHDRANWAL 0.3826E 09 0.3452E 09 0. 0.1880E 09 0. 0. 0. 0, 0. 0.
3 CONSUMP,  0.3751E OB 0.3855E 09 0. 0. 1635 (8 0. 0. 0. 0. 0. 0.



APPENDIX B-1 (continued)

Al 52 43 44 LN 44 47
fed-sov  investment min/rkd  transfers exp/colo exe/world tota)

i as/crors 0. 0. Q. 0. 3544882, 5332358. 14495415.
2 cattle 0. 0. 0. 0. 1389350, 698496, 17395540,
3 sheep 0. 0. 0. 0. 11301914, 0. 12411725,
4 dairy 0. 0. 0. 0. 1803556,  688318.  3593000.
5 aw-ser/for 0. 0. 0. 0. 653343, 0. 4793048,
5 metal-min 0. 0. 0. 0, 2334320, 1282391. 4163621,
7 coal/mines 0. 0. 0. 0. 15134000, 6450165, 25455255,
8 oil/sas-er 9. a, 66349, 0. 1662847, 0. 3998214
9 nonset/min 0. 0. 0. 0, 0. 0. 7237949.
10 consteucta 16713331, 78191670, 3175957. 1669203, 0. 0. 261878188,
11 food/proc 0. 0. 34329, 0. 490622, 5868925, 14788221,
12 wood/prod 0. 15942353, ABbS. 0. 1507498. 3975300. 7170635,
13 print/Pub 2269. 0. 36617, 0. 7058, 0. 5846282,
14 concrete 11609, 0. 22886, 0. 0, 0. 13871000,
15 fab/metals 0. 0. 1616452, 0. 0. 0. 8062390,
16 elec/mach 1182000, 0. 276919, 0. THRE59. 2504474, 29921800,
17 wfe/nec 39797 0. 431691, 0. 8052420. 7933224, 35286064,
18 transport 2929984, 0. 180968, 0. 18674683, 56535251, 59476194,
19 rostal-ser 1809982, 0. 3060, 0. 2420. 0. 6414000,
20 communicat 126520, 0. 164307, 0. 364792, 981297. 28583820,
21 elec/os-ut  209907. 0. 159498, 0. 0. 0. 42191332,
22 water/san 1012. 0. 71443, 0. 0, 0. 10025101
23 wholesale 168592, 12708216, 188172, 124638, 20374841, 17654528. 81247395,
24 9s/aut-dir 11207, 10441755, 113743, 233334,  1750608. 198084, 27534782,
25 eat/dr 20341, 0. 4318, 0. 8768118, 21782815, 44081422,
26 trade/nec 72148, 0. 95383, 137708, 11273238, 28006336, 130227227.
27 fimance 0. 0. 0. 0. 0. 0. 42548189,
28 ins/re 10687, 6999214, 2174510, 175698, 0. 0. S877680.
29 hotel/mot 30000, 0. 8495, 0. 13051779, 32424803. 47131147,
30 ski-tows 0. 0. 0. 0. 12142030, 30160150, 51945179.
31 medical 4513000, 0. 16443, 12381828, 7488861,  39M150. 75018095,
32 education  I3BHN00. 0. 0. P00 1152430, | 666833, 57933844,
33 social-ser 0. 0. 0. 0. 0. 0. 4980838,
M servicipec 2420467, 0. 481274, 9225160. 16611662, #152915. 81738019,
B loc-vov 4657000, 0. 0. 0. 0. 0. 18913000,
36 loc-roads 0. 0. Q. 0. 0. 0. 6514900,
J7 loc-taxes 7258000, 0. 0597, 0. 1778342, 4417823, ABA92158,
3B subtotal 47994213, 109535108, 9350499, 239477469, 179076152. 207008460, 1408702928,
3% households 8457964, 0. 9143209, 338275140. 0. 0. 729607216,
40 state-sov 70250495, 0. 4221, 0. 1823831, 4520830. 132142945,
41 fted~aov 1615885, 0. 692487, 53079648, 0. 0, 214708480,
42 eprofit/eat 8078842, 0, 235976, 36182383, 0. 0. 180038382,
43 deprec 0. 0. 1383764, 0. 0. 0. SZ7M036.
44 transfers 56310000, 0. 298, 0. 0. 243100564, 381433344.
45 ier/colo 2001848, 24948749, 26822880. 17271148, 36923396, 42890742, 357408812.
4 iepfwerld 19750030, 45182148, 6392074,  D042025. SH413042. 61475481, 474754096,
47 total 214708578, 179666006, 54116408, 381433344, 273236424, 559006480, 3931540480,
{ EMPLOYMENT 0, 0. 0. 0. 0. 0. 0.

2 WITHDRAWAL 0, 0. 0. 0. 0. 0. 0.

3 CONSLWP. 0. 0. g. 0. 9. 0. 0.



APPENDIX B-2

UPPER COLORADO MAIN STEM REGION OF WESTERN COLORADO

(10)

Direct Requirements Per Dollar of Output (1977)

ag/crops
cattle
sheep
daiey
ag-ser/for
setal-min
codil/mines
oil/sas—vr
nonmet/min
10 constructn
11 food/proc
12 wood/prod
13 erint/eub
i4 concrete
-15 fab/eetals
i6 elec/mach
17 wfs/nec
18 transeort
19 rostal-ser
20 communicat
21 elec/os-ut
water/san
wholesale
gs/avt-dir
eat/dr
trade/nec
finance
insire
hotel/mot
ski-tows
medical
education
social-ser
servic/nec
loc-goy
loc-roads
loc-taxes
households
state-sov
fed~gov
profit/rat
derrec
transfers
isr/cole
isp/world

- I U TSP

LS LR BUR AL ERENERRENR

i

as/crops
Q.

0,007664
OI

0.

0.003284
0.

0.004253
0.

0.000269
0.002142
0.004226
0,043451
0.042097
0.001239
0.

0.001173
0.05742%5
0.004833
0.

0.
0.
0.

0.

0.018611
0.

0.

0.019150
0.051981
0. 005552
0.00259%
0.371120
0.063872
0. 005506
0.060517
0.09106%

- 2

cattle

0.052909
0. 041566
0.

0.
0.034362
0.

0.

0.

0.

0.
0.022356
0.

0.

0.

0.

0.
0.042773
0.007204
0.

0.
0.012089
0.
0.019454
0.012459
0.
0.073849
0.227452
0.007393
0.

0.

0.

0.

0.
0.023515
6.
0.
0.029974
0.057877
0.003395
0.014324
0.013200
0.158800
0.008422
0.01748%
0.119142

3

sheep

0.061764
0.
0.050747
0.
0. 033204
0.
0.
0.
0'
0.
0.043263
0.
0.
0.
0.
0.
0.040726
0.015265
0.
0.
0.016742
o.
0.015018
0.011863
0‘
0.052110
0.01123
0.006380
0.
0.
0'
0.
0.
0.01836t
0.
0.
0.019870
0.118183
0.005135
0.02342%5
0.178607
0.132737
0.007268
0.003817
0.092260

4

dairy

0.267131
.
0.
0.074864
0. 006930
0.
0.
0.
0.
0.
0.007369
0.
0.
0.
0.
0.
0.014704
0.
0.
0.
0.012896
0.
0.018289
0.004283
0.
0.085641
0.040530
0.005285
0.

. 009212

Corcooooe

0.061633
0.013%01
0.

0. 162600
0.055771
0. 006020
0.041858
0. 111066

5

0. 005355
0.

0.

0.
0.
0.
0.
0.
0.

0.017848
0.003110
0.000427
0.0005634
0.007399
0.004757
0.

0.

0. 000568
0.

0.

0.017980
0.

0.

0.002614
0. 160454
0. 005638
0.049295
0.059891
0.038223
0. 005419
0.483942
0.066992

6

a-ser/for metal-nin

0.

0.000339
0.
0.
0.
0.
0.013217
0. 000035
0.000170
0. 006648
0.
0.009660
0.015244
0. 000035
0.000324
0.010695
0.000287
0.007338
0.002633
e.
0.016732
0.
0.006735
0.
0.
0.000772
0.
0.
0.006808
0.
0.
0. 004685
0, 368700
0. 002869
0.056815
0.174341
0.101967
6.007481
0.035268
0. 066664

7 & 9 10
coal/mines oil/vas-pr nonmet/min constructn
9. 0. 0. 0.000008
0. Q. 0. 0.
0. 0. 0. 0,
0. 0. 0, 0.
0. 0. 0. 0. .
0. 0. 0. 0,
0.15030% 0. 0. 0.
0. 0.128389 0. 0.
0.006500 0, 0. 0.022275
0. 0. 0.011532 0.337410
0.005799 0. 0. 0.
0. 0.000669 0.000231 0.000071
0. 0.000126 0.000578 0.000596
0. 0. 0. 0.041956
0.019571  0.005016 0.023103 0,019361
0. 9. 0.011552 0.
0.001297 0.004328 0.011023 0.006462
0.111804 0.007823 0.000462 0.008493
0.000060 0, 0.000809  0.000044
0.001600 9, 0.003465  0,002439
0.018580 0.018784 0.017327 0.000824
0.000537 0, 0.000173  0.000065
0.002839 0. 0.001720  0.007794
0.000378 0. 0.003211  0,001882
0, R 0.001812  0.000008
0.000007 0, 0.001174 0.024783
0. 0, 0.092413  0.001092
0.014308 0. 0.12145% 0.0068%4
0, 0. 0. 0.002695
0. 0, 0, 0.
£.00079%0 0. 0. 0.000Z98
0. Q. 0. 0.
0. 0. 0. 0.
0.00289% 0.005625 0.013862 0.006093
0. 0. 0. 0.
0. 0. 0. 0.
0.005778  0.001792 0.001733  0.002169
0.311433  0.040088 0.259%11 0,207463
0.004300 ©0.032858 0.013284 0.001529
0.063901  0.344511  0.107199 0.026214
0.042287  0.368578 0.235653  0.035622
0.070146  0.020096 0.046206 0.011184
0.016299 0. 0.006767 0.007833 -
0.034104  0,004947 0.002844 0.102116
0.118074  0.015171 0.010480 0.114277



APPENDIX B-2 (continued)
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LSRN PRSP ERENEY

as/crors .

cattle
sheep
dairy
ag-ser/for
metal-nin
codl/mines
oil/vas-pr
nonmet/min
constructn
food/proc
wood/prod
rrint/pub
concrete
fab/metals
elec/mach
wfs/nec
transeort
postal-ser
communicat
elec/os-ut
vater/san
wholesale
as/aut-dlir
eat/dr
trade/nec
fimance
ins/re
hotel/mot
ski-tows
medical
education
social-ser
servic/nec
loc-sov
loc-roads
Yog-taxes
househalds
state-sov
fed-goy
profit/rat
derrec
transfers
ime/colo
iow/world

11
food/proc
0, 025500
0.129503
0.
0.04278
0.000425
0.
0.
0.
0.000034
0.007252
0. 008672
0.
0.001057
Q.
0.000332
0.
0.00714}
0.003657
0. 000064
0, 006887
0. 008047
0.000698
0. 010580
0.002020
0.001600
0.004934
0.009428
0. 0043561
Q.
0.
0.
0. 000287
0.
0.011923
0,
0.
0.003348
0.227168
0.002552
0.022427
0.025764
0.024761
0. 004905
0.208414
0.142956

12
wood/prod

0.

0.

0.

0.

0.187957

0.

0.

0!

0.

0. 062395

0.

0.

0.000014

0.

0.

0.016482

0.

0.022065

0.000165

0.001921

0.020584

0.

0. 005058

0,

0.

0.

0.

Q.

Q.

0.

0.000014

0.000226

0.

0.018151

0.

0.
0, 004304
0.236772
0.004637
0.070594
0.037853
0095997
0.
0194
0. 139347

13

14

rrint/pub concrete

0.
0.
0.
0.
Q.
0.
0.
0.
0.
0.006280
0.

0.

0.

0.

0.

0.

0.014057
0.011070
0. 006955
0.012803
0.007570
0.000546
0.000081
0.004095
0.00039%6
0.002335
0.081706
0.004332
0. 000855
0.

0.

0.

0.

0.071051
0.

4.

0.008662
0. 336000
0.013357
0.029479
0.083722
0. 103982
0.004935
0.076063
0. 159442

0,
0.
0.
0.
0.
0.
0.
0.
0.038783
0.005214
0.
0.000216
0.001257
0.001302
0.
0.
0.020839
0.014262
0.000344
0.005770
0.006354
0.000709
0.007624
0.006070
0. 000374
0.012309
0.016369
0.005344
0.
0.
0.
0.
0.
0.008751
o.
0.
0. 008837
0. 175942
0.010222
0.057395
0. 122496
0.040865
0.004068
0.310624
0. 115616

(11)

15

16

17

fab/metals elec/mach afs/nec

0.000463
0. 000655
0.

0.

0.

0. 000609
0.035253
0.000525
0.002409
0. 008087
0.000423
0.001845
0.000177
0.
0.000037
0.011302
0. 006435
0.

0.

0.

0.000927
o

0.011460
0.

0.

0.001350
0.232454
0.002241
0.019554
0.071789
0.016889
0.0044692
0.114736
0.421195

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.003869
0.
0.
0. 000078
0.
0.
0.
0.001989
0. 004886
0.013444
0.004967
0.005891
0.000486
0.001742
0.000579
0.
0.007783
0.001696
0.007347
0.
0.
0.
0.000727
0.
0.011349
0.
0.
0.003673
0.355182
0.005182
0. 065952
0.062984
0.023734
0.008058
0.061544
0. 346656

0.

0.

0.000043
0.
0.010789
0.
0. 000296
0.019787
0.000082
0.001258
0.017234
0.000039
0. 003055
0.000085
9.

0.0004602
0.002096
0.003828
0.

0.

0.001694
0.

0.

0. 015604
0.072833
0.002169
0. 022594
0.035273
0.029810
0. 004107
0.031848
0. 724778

18
transport

0.

0.

0.

0,

0.
0.
0.

0.

0.

0.000482
0.

0.000035
0. 000842
0.

0.00003%
0.000018
0.01075%
0.013938
0.000119
0.003408
0.001483
0. 000064
0.002999
0.003117
0,000232
0.008679
0.002593
0. 004745
0.
0.
0.000053
0.000018
0.

0.023637
0.

0.

0.021508
0,346929
0.024070
0. 047940
0.089123
0.051771
0.003972
0.291250
0. 045167

19 2
rostal—ser communicat
0. 0.
0. 0.
0. 0,
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0.001834 0.000710
0. 0.
0. 0.
0. 0.000874
0. 0.
0. 0.
0. 0.
0.01313%  0.007076
0. 0.000227
0. 0. 000300
0.003618  0.000437
0.006126  0.004155
0.000353  0.000273
0.0014638 0.001280
0.003827 0.002649
0. 0.000071
0.000155  0,000584
0. 0.102573
0. 0.024932
0, 0.000227
0. 0.
0. 0.
0. 0.
0. 0.
0.015604  0.000088
0. 0.
0. 0.
0. 0. 066471
0.769334  0.309744
0. 0.011813
0.069406  0.076%08
0.031667 0.128482
0.012850 0.143247
0. 0,028402
0.047013  0,07459%
0.02323%  0.0139%00
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21

SEET2ELYRVUYPHEECRELE

as/crops
cattle
sheep
dairy
ag-ser/for
netal-win
coal/mines
oil/gas-er
nonmet /min
constructa
food/proc
wood/prod
print/pub
concrete
fab/metals
elec/mach
nfs/nec
transeort
postal-ser
comminicat
elec/as-ut
water/san
wholesaie
os/aut-dir
eat/de
trade/nec
finance
ins/re
hotel/mot
ski-tows
medical
education
sgcial-ser
servic/nec
loc-sov
loc-roads
loc-taxes
households
state—sov
fed—aov
erofit/rat
derrec
transfers
isp/colo
iae/world

21

(continued)

2

elec/gs~yt water/san

0.

0.

0.

0.

0.

0.

0.

0.041618
0.
0. 000839
0.

0.
4.000897
0.000183
0. 000256
0.
0.001770
0.001558
0. 000783
0.003176
0.1984%4
0.000297
0. 001400
0.000515
.000258
0. 000453
0.067981
0.000744
0.000087
0.
0. 000045
0.

0.
0.002784
0.

0.

0.075825
0. 142984
0.003163
0.017518
0.103482
0.064733
0.000641
0.262615
0. 004479

0.
0.
0.
0.
0.
0.
0.
0.
0.000145
0.013584
0.

0.

0.001148
0.

0.

0.
0. 005687
0.000123
0.001118
0.002898
0.021479
0.038556
0.014612
0.001636
0.000271
0.008379
0. 2530635
0.009005
N

0.

0.
0.000140
0.
0.052940
0.

0.
0.074604
0.289519
0.000127
0.032072
0. 060646
0.0123%2
0.009924
0,050%01
0.045027

3

24

(12)

Y]

wholesale ss/aut-dir eat/dr

5
&

g
&
g

ceopooeoPoeePeSe

0.

0.

0.083470
0.001386
0.011802
0.007030
0.000338
0. 002064
0.002434
0.001207
0.000936
0.029586
0.004997
0.

0.
0.000050
0. 000045
0.

0. 022995
0.

0.

0.016498
0.193566
0.010132
0.095962
0.3071122
0.032794
0.005¢692
0.039014
0. 111966

OI
0‘

~o
oo

011562

eppooepopePePRP

~

i

0. 000942
6.016733
0.010745
0.002261
0. 000845
0.001210
0. 000264
0.001073
0.027943

0.014323

027266

0.

0.026047
0. 409021
0. 004205
0.058745
0.198511
0.033524
0.014317
0.021531
0.020474

0.

[~
Pl

e

- & . »

008716

.
§
sFeoorpeopeeoeee

0.
0.001808
0. 000606
0. 000303
0.002766
0. 045905
0,000798
0. 003853
0.000527
0.

0.000642
0, 060635
0.015837
0. 000758
0.

0.

0.

0.
0. 004320
0.

0.

0.033727
0.379518
0.006810
0.141415
0. 135374
0.053054
0.018042
0.029654
0. 032456

26

27

trade/nec finance

M

004121

010180

0,
0. 007885
0.052266
0. 0601936
0.026907
0.027215
0.001622
0.001153
0.002297
0. 000205
0.00095%4
0.014872
0.025114
0. 000040
0.

. 022987

cooooo

0.047170
0.301843
0.0081%3
0.077412
0.256688
0.033139
0.015663
0.038617
0.019580

cpoeepooPePeeRR

seoeroeePePPPOSP

0,
0.026504
0.

0.
0. 002841
0.134375
0.004739
0.033984
0.1291%0
0.007038
0.425948
0. 054765
0.127836

]
ins/re

005119
012617

0.
0. 007706
0.001605
0.00034
0.013722
0. (05504
0.000766
0. 002206
9.002243
0. 006739
0.003076
0.009834
0. 004088
0. 000678
0.

045316

.

0.012294
0,208143
0.001903
0.030072
0.177887
0.020661
0.002520
0. 410542
0.014011

29

30

hotel/mot ski-tows

<
B

g
cepperePePorORe

004717

ceeperorePereee

0. 002557
0.000378
0. 000591
0. 045091
0.050512
0.016186
0.027294
0.000745
0.000132
0.014123
0.129313
0.00%193
9.

0.

0.

0.
0.
0.011502
0.

0.

0.017206
0.283518
0.0024%9
0.021967
0.084784
0.114373
0.010472
0.052929
0.066677

<
.

014113

:

0.

0,001749
0.
0.026050
0.020518
Q.
0.010746
0.001153
0. 000714
0.00028%
0.044767
0.012189
0.

034226

epoeeee

.

0.013656
0,244136
0.019107
0207100
0.171917
0.080349
0.013886
0,049626
0.025117
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as/crops
cattie
sheep
dairy
ag-ser/for
metal-min
coal/mines
oil/9as-pr
nonmet/min
constructn
food/proc
wood/prod
print/rud
concrete
fab/metais
elec/mach
afg/nec
transport
rostal-ser
compypicat
elec/9s~ut
water/san
wholesale
gslaut-dlr
eat/dr
trade/nec
finince
ins/re
hotel/mot
ski-tows
nedical
education
social-ser
servic/nec
Toc-so0v
loc-roads
Toc-taxes
households
state-gov
fed-gov
profit/rat
deprec
transfers
isr/colo
isp/world

.3

_ medical
.‘ 0.

0.000692
0.
0.
0.
0.
0.

6.
0.034265
0.

0.

0.011504
0.

0.

0. 008330
0,334418
0.006313
0.016672
0. 406006
0.016793
0.014500
0.045218
0.045772

xR

education

0.

0.

0.

0,

0.

0.

6.
0.

0.
0.000390
0.013150

0.017712
0.003218
0.004329
0.000879
0.000195
0.002920
0.032724
0.011710
0.

0.

0.000437
0.004980

0.002071
0.639713
0.070184
0. 000200
0.084280
0,
0.0133450
0.029601
0.051847

3

M

H

social-ser servic/nec loc-sov

ol

creovooopooT o

0.001654
0.001867
0.001470
0.000049
0. 000448
0.000628
0. 000006
0. 000936
0.
0.001759
0.

0.

0. 005820
0.

0.

0.001889
0.

0.

0. (05437
0.162760
0.

0. 005960
0.00175}
0.

0.801697
0.000836
0.001340

0.
0-
0.
0.
o.
0.

0.001496
0.

0.0024146
0.007633
0.001273
0. 007635
0.013684
0.001527
0.012598
0. 000704
0. 000996
0.010556
0.011763
0.010228
0.

0.

0.

0.000111
0.

0.034397
0.
0.
0.020730
0.278805
0.003153
0.049619
0. 140225
0.043487
0. 009323
0,071535
0.206462

0.

0.000115
0.005990
0.000854
0.

0.007682
0.000409
0.000758
0.
0.005929
0.000998
0.0051%0
0.008399
0.009286
0.007330
0. 003501
0.001726
0.000133
0.004714
0. 024
0,00939%6
0.

0.
0.010560
0. 000206
0. 000343
0.024156
0.021847
0.

0.

0.450157
0.011357
0.019097
0.301679
0.

0.010649
0.012647
0.039397

3%

Joc-roads

0.
0.
0.
0.
0.

0.

0.

0.

0.016889
0.019198
0.

0.
0.000789
0.001164
0.006687
0.

0.007924
0.000330
0.000117
0.001414
0.027112
0.000824
0.037102
0. 000840
0.000077
0.001376
0.010475
0.007125
0.

0.

0.

0, 000020
0.
0.006157
0.

0.

6.032567
0.417545
0. 000003
0.024257
0. 202075

0. 008117
0. 065855
0.095940

k1) 38 39
Joc-taxes households state-gov
0. 0.003642 0.
0. 0. 0,
0. 0. 0.
0. 0. 0.
0. 0.000144  0,000017
0. 0. 0.
0. 0.000059 0,
0. 0. 0.
0. 0.000584  0.000998
0. 0.003936 0,486664
0. 0.002306 0,
0. 0. 0.
0. 0.001439  0.000105
0. 0.003495  0.001947
0. 0.000043  0.000015
0. 0. 0.
0. 0.014197  0.001493
0. 0.008137 0,000471
0. 0.003756  0,000104
0. 0.019209  0.000405
0. 0.023183  0.000854
0.095328 0.006053 0.000021
0. 0.029052 0.00129%
0. 0.016854  0,000482
0. 0.017493  0.000025
0. 0.106871  0,001119
0. 0.035985 0.
0. 0.040664  0.000923
0. 0.001129 0.
0. 0.013217 0.
0.008759 0.046776  0.080444
0.578395  0.006332 0.148574
0.014178 0. 0.032421
0. 0.033008 0.007954
0.271262 0. 0. 004631
0.058790 0. 0.028404
g, 0.014290 0.
0. 0.003370  0.059897
0, 0.058084 0.006052
0. 0.120156  0,002389
0.013268  0.037400 = 0,00623%
0. 0. 0.
0. 0.032854  0.110887
0, 0,105741  0.007305
0. 0.188533 0.007100

40
fed-s0v
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.077843
0.
0.
0,000011
0. 000054
0.
0, 005305
0.001474
0.013468%
0, 008430
0. 000589
0.000578
0. 000005
0. 000785
0. 000052
0. 000095
0.000338
0.
0.000051
0.000140
0.
0, 030800
0.015770
0.
0.011273
0.0216%0
Q.
0.033804
0.040322
0.32191
0.007526
0.037627
9.
0.262262
0. 009504
0.091939
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as/crops
cattle
sheer
dairy
as-ser/for
netal-nin
coal/aines
oil/sas—-pr
nonmet/min
constructn
food/prac
wood/pred
print/rub
concrete
fab/metils
elec/mach
afg/nec
transport
pastal-ser
communicat
elec/9s-ut
water/san
wholesale
as/aut-dir
eat/dr
trade/nec
finance
ins/re
hotel/mot
ski-tows
medical

“education

socizl-ser
servic/nec
loc-gov
lec-roads
loc-taxes
households
state-sov
fed-aov
profit/rnt
deerec
transfers
imp/colo
ise/world

L} 42

_investuent ain/rid
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.001226
0. 0.
0.433206  0.058488
0. 0. 000634
0.008873  0.000127
0. 0.000677
0. 0.000423
0. 0.02%870
0. 0.005117
0. 0.007977
0. 0.002605
0. 0.000057
0. 0. 003040
0. 0.002947
0. 0.001320
0.070732  0.003477
0.058118  0.002102
0. 0.000080
0. 0.001753
0. 0.
0,036730  0.040182
0. 0.000157
0. 0.
0. 0. 000304
0. 9.
0. 0.
0. 0.008993
6. 0

0. B X
0. 0.001120
0. 0.165954
0. 0.000762
0. 0.012796
0. 0.004730
0. 0.023570
0. 0.000634

0.138862  0.495632
0.251429  0.118117

 DIRECT INPUT COEFFICIENTS SUMMED DOWN COLUMNS

3a GO R e

ag/crops
catile
sheep

Ans pw

HE

43 M
transfers expicole
0. 0.013413
0. 0.050851
0. 0.041363
0. 0. 006601
0. 0.002428
0. 0.009275
0. 0. 035388
0. 0. 006086
0. 0.
0.004376 0.
0. 0.017167
0. 0.00%517
0. 0.000026
0. 0.
0. 0.
0. 0.002765
0. 0.02947¢
0. 0.068346
0. 0.000009
0. 0.001225
0. 0,
0. 0.
0.000327  0.0745%69
0.000612  0,006407
0. 0.03209%0
T0.000361  0.041258
0. 0.
0.000468 0.
0. 0.087767
0, 0. 048438
0.032461 0.027408
0. 0.004218
0. 0.
0.024186  0,060796
0. Q.
0. 0.
0. 0.006508
0.886853 0.
0. T 0.006675
0.139138 0.
-0.147293 0,
0. 0.
0. 0.
0.045280  0.135134
0.013219  0,202803

(14)

5
exp/worid
0.009539
0.001230

0.
0.010499
0.007111
0.

0.

0.
0.049202
0.013476
0.011870
0.
0.001755
0.

0.
0031562
0000354
0036967
0. 050100
0.

0.

0. 056004
0.053953
0.000705
0.001193
0.
0.007429
0.

0.
0.007903
0.
0.008105
0.

0.

0.
0.434880
0.076727
0.109973



(15)
APPENDIX B-3

UPPER COLORADO MAIN STEM REGION OF WESTERN COLORADO (Households in Processing Sector)

Direct and Indirect Requirements Per Dollar Delivered to Final Demand (1977)

/ 1 2 3 4 5 ) 7 8 9 10
~as/crops  cattle sheer dairy ag-ser/for metal-ain coal/mines oil/gas-pr nonmet/min constructn
1 as/crors . 1.002 0.057 0.071 0.290 0.006 0.002 0.002 0.000 0.002 0.002
2 cattle 0,008 1.047 0.007 0.004 0.000 0.000 0.00% 0.000 0.000 0. 000
=3 sheep 0. 0. 1.100 0. 0. 0. 0. 0. 0. 0.
4 dairy 0.000 0,001 0.002 1.081 0.000 0.000 0.00G 0,000 0,000 0.000
9 ag-ser/for 0.132 0.044 0.046 0.046 1.004 0.002 0.000 0.000 0.000 0.000
& metal-min 0. 0. 0. 0. 0. 1,091 0. 0. 0. 0.
7 coal/mines 0.000 0.000 0. 000 0.000 0.000 0.000 1177 0.000 0.000 0.000
8 oil/eas~pr 0.001 0.002 0.002 0,002 0,001 0.002 0,002 1.149 0,002 0.001
9 oaonmet/min 0,000 0.000 0.000 0.000 0.000 0.001 0.009 0.000 1.001 0.037
10 constructa 0.007 0.003 0.005 0.005 0.003 0.007 0.007 0,001 0.024 1.917

11 foad/Proc 0.001 0.025 0.049 0.009 0.001 0.002 0.00% 0,000 0.001 0.001
12 wood/prad 0.000 0.000 0.000 0.000 0.000 0.014 0.000 0.00t 0.000 0.000
13 'print/pyb 0.002 0.005 0.003 0.003 0.002 0.003 0.003 0.001 0.005 0.004
14 concrete 0.001 0.001 0.001 0.001 0.001 0.002 0,002 0,000 0.002 0.065

15 fab/metals 0.004 0.001 0.001 0.001 0.000 0.008 0.024 0.006 0.024 0.03}
16 elec/mach 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.012 0.000
17 »fa/nec 0.010 0.052 0.052 0.023 0.015 0.020 0.013 0.007 0.019 0.020
18 transeort 0.009 0.022 0.030 0.013 0.009 0.030 0.145 0.011 0.011 0.028
19 postal-ser 0.002 0.002 0.002 0.002 0.002 0.003 0.003 0.000 0.003 0,002
20 communicat 0.009 0.012 0.011 0.010 0.010 0.015 0.017 0.002 0.017 0.018
21 elec/ss-ut 0.017 0.433 0.040 0.033 0.023 0.036 0.049 0.030 0.040 0.023
2 water/san 0.054 0.008 0.008 0.018 0.003 0.006 0.006 0,001 0.004 0.005
23 uholesale 0. 051 0.033 0.031 0.040 0.025 0.025 0.9021 0.002 0.015 0.027
24 gs/aut-dir 0.005 0.018 0.019 0.009 0.007 0.012 0.010 6.001 0.011 0.012

& eatldr 0.003 0,005 0.005 0.004 0.004 0.009 0.010 0.001 0.010 0.008
26 trade/nec 0.021 0.105 0.089 0.116 - 0.025 0.075 0.059 0.008 0.044 0.088
27 finance 0.086 0.263 0.041 0. 082 0.022 0.0%0 0.03 0.006 0.119 0.034
28 ins/re 0,016 0.025 0.024 0.021 0.016 0.033 0.044 0.004 0.143 0.039
29 hotel/aot 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.001 0.005
30 ski-tows 0.002 0.003 0.004 0.003 0.003 0.007 0.007 0.001 0.005 0.006
31 medical 0.009 0.012 0.014 0.010 0,011 0.028 0.027 0.004 0.020 0.023
32 education 0.020 0.031 0.025 0.014 0.008 0,017 0.020 0.004 0.014 0.016
3B social-ser 0.000 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000
34 servic/nec 0.037 0.051 0.042 0.034 0.030 0.034 0.033 0.011 0.043 0.03%
B loc-sov 0,009 0.014 0.011 0.006 0.003 0.007 0.008 0. 002 0. 005 0. 006
35 lec-roads 0.002 0.003 0.002 0.00% 0.001 0.001 0.002 0.000 0. 00t 0.001
.31 loc-taxes 0.032 0.050 0.044 0.022 0.012 0.024 0.029 0.007 0.019 0.022
38 bhouseholds 0.169 0.238 0.276 0.205 0.220 0.521 0.530 0.072 0. 401 0.45%
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" food/Proc

ag/crops
cattie
sheep
dairy
ag-ser/for
sctal-nin
cokl/mines
oil/9as-pr
nonmet/min
constructn
food/proc
wood/pProd
print/pPub
concrete
fab/metals
elec/mach
af9/nec
transeort
rostal-ser
communicat
elec/gs-ut
water/san
wholesale
gs/aut-dir
eat/dr
trade/nec
finance
ins/re
hotel/mot
ski~touws
medical
education
social-ser
servic/nec
loc-gov
loc-roads
loc-taxes
households

0.047
0.137
0.
0.047
0.012
0,

0,000
0.001
0.001
0.015
1.013
0.000
0.004
0,002
0.001
0.000
0.024
0.015
0.002
0.018
0.02%
0,007
0.028
0.019
0.008
0.058
0.069
0.024
0.000
0.005
0.017
0.016
0.000
0.037
0.007
0.00t
0.024
0.348

12 13 14
wood/prod  erint/eub  concrete
0.002 0.002 0.001
0.000 0.000 0.000
0. 0. 0.
0.000 0.000 0.000
0.148 0.000 0.000
0. 0. 0.
0.000 0.000 0.000
0.002 0.001 0.001
0.003 0,004 0.039
0.098 0.015 0.012
0. 001 0.002 0.001
1.000 0.000 0. 000
0.002 1.003 0.003
0,003 0.002 1.003
0.002 0.001 0,004
0.017 0.000 0.000
0.009 0.023 0.027
0.032 0.022 0.022
0.002 0.009 0.002
0.013 0.026 0.014
0.043 0.030 0.021
0.004 0.006 0.004
0.024 0.014 0.017
0.008 0.013 0.01t
0.007 0.009 0.005
0.044 0,055 0,042
0.025 0.071 0.037
0.021 0.029 0.023
0.001 0.001 0.000
0.005 0.006 0.004
0.019 0.023 0.013
0.014 0.019 0.014
0.000 0.000 0.000
0.041 0.098 0.025
0.006 0.008 0.008
0.001 ~ 0,002 0.001
0.020 0.027 0.020
0.379 0.471 0,258

15 i6 17
fab/metals elec/mach wmfa/nec

0.008 0.002 0.000
0.000 0.000 0.000
0. 0. 0.

0.000 0.000 0.000
0.000 0.000 0.000
0. 0. 0.

0.000 0.000 0.000
0.001 0.001 0.001
0.002 0.00} 0. 000
0. 056 0.010 0.002
0. 001 0. 001 0.001
0. 000 0,000 0.000
0.003 0. 002 0. 001
0.003 0,002 0,001
1.004 0.000 0.011
0.000 1.000 0.000
0.007 0.010 1.003
0.043 0.015 0.023
0,002 0.018 0.001
0.011 0.017 0.005
0.023 0.026 0.027
0.004 0.005 0.002
0.012 0.014 0.007
0.006 0.009 0.002
0.006 0.008 0.002
0.037 0,058 0.014
0.030 0,028 0.0t}
0.023 0.030 0.010
0.001 0.001 0.000
0.004 0,006 0.002
0.016 0.022 0.006
0.01f 0.015 0.013
0.000 0.000 0,000
0.029 0.034 0.009
0.004 0.005 0.006
0.001 0. 001 0.001
0.014 0.01% 0.022
0.324 0.458 0.119

18 19 0
transprort postal-ser communicah
0.002 0.004 0.002
0.000 0.000 0.000
0. 0. 0.
0.000 0.000 0.000 _
0.000 0.001 0.000
0. Q. 0.
0. 000 0.000 0.000
(.001 0.002 0.001
0.001 0.001 0. 001
0.005 0.012 0. 006
0.002 0.003 0.2
0.000 0.000 0.000
0.003 0. 004 0. 004
0.002 0.004 0.002
0.000 0.001 0.000
0.000 0.000 0.000
0.01% 0.029 0.015
1.025 0.019 0.010
0.002 1.004 0.003
0.016 0.028 1.014
0.021 0.044 0.025
0.006 0.009 0.009
0.018 0.031 0.016
0.011 0.020 0.011
0.009 0.017 0.008
D.05% 0.101 0.050
0.029 0.050 0.131
0.027 0.044 © 0.048
0.001 0.001 0.001
0.006 0.012 0.006
0.023 0.045 0.023
0.023 0.023 0.051
0. 001 0.000 0.001
0.047  0.059 0,026
0.010 0.008 0.023
0.002 0,002 0.005
0.037 0.029 0.082
0.45% 0.93% 0.447
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as/crors
cattle
sheep
dairy
ao-ser/for
aetal-nin
coal/mines
oil/eas-rr
nonmet/nin
constructn
food/Proc
wood/Prod
print/pub
concrete
fab/metals
elec/mach
nf9/nec
transeort
postal-ser
communicat
elec/ss-ut
water/san
wholesale
ss/aut-dir
eat/dr
trade/nec
finance
ins/re
hotel/mot
ski~tows
medical
education
social-ser
servic/nec
loc-sov
loc~roads
loc-taxes
households

(17)

2 2 3 2% I

_ elec/gs-ut water/san wholesale ss/aut-dir eat/dr
0,001 0.002 0.001 0.002 0.002
0.000 0.000 0,000 0.000 0.000
0. 0. 0. 0. 0.
0.000 0.000 0,000 0.000 0.000
0. 000 0. 000 0.000 0.000 0.000
0. 0. 0. 0. 0.
0.000 0.000 0,000 0.000 0,000
0.060 0.003 0.001 0.002 0.004
0.9000 0.001 0.004 0,001 0.001
0.003 0.028 0.017 0.012 0.019
0.002 0.002 0.004 0,002 0.002
0.000 0.000 0.000 0.000 0.000
0.004 0.007 0.004 0.015 0.006
0.002 0.003 0.002 0.003 0.003
0.001 0.001 0.00} 0.001 0. 003
0.000 0.000 0.000 0.000 0.000
0.008 0.016 0.015 0,016 0.014
0.009 0.014 0.092 0.102 0.012
0,003 0.005 0.003 0.004 0.003
0.013 0.020 0.021 0.033 0.017
1.264 0.052 0,023 0.038 0.079
0.00% 1.050 0.005 9.010 0.008
0.012 0.033 1.013 0.020 0.021
0.006 0.011 0.008 1.012 0.010
0.006 0.010 0.007 0.011 1.009
0.034 0.066 0.037 0.06b 0.057
0.106 0.299 0.050 0.065 0.095
0.017 0.037 0.022 0.044 0.042
0.000 0.001 0.000 0.001 0.001
0.004 0.007 0.004 0.008 0.007
0,014 0.026 0.016 0.029 0.026
0,064 0.062 0.020 0.033 0.03%
0.002 0.001 0.000 0.001 0.001
0.022 0.091 0.042 0.061 0.032
0.029 0.028 0.009 0.014 0.015
0.006 0.006 0.002 0.003 0.003
0.106 0.100 0.031 0.050 0,055
0.305 0.512 0.313 0.587 0.516

2% 27
trade/nec finance

0.002 0.001
0.000 0.000
0. 0.

0.000 0.000
0.000 0.000
0. 0.

0.000 0.000
0.003 0.001
0.001 0.000
0.012 0.003
0.002 0.001
0.000 0.000
0.013 0.010
0.002 0.001
0.001 0, 000
0. 000 0.000
0.018 0.004
0.064 0.005
0.005 0.004
0,041 0.014
0,054 0.012
0,009 0.002
0.047 0.007
0,011 0.004
0.00% 0. 004
1.053 0.022
0.049 1.013
0.050 0,014
0.00) 0.000
0.006 0.002
0.024 0.009
0.043 0.007
0.001 0.000
0,051 0.037
0.019 0.003
0,004 0.001
0.069 0.010
0.467 0.187

28
ins/re
0.00t
0.000
0
0,000
0.000
0.
0.000
0.001
0.001
0.011
0. 001
0.000
0.015
0,002
0.004
0.000
0.014
0.009
0.002
0.023
0.021
0, 005
0.013
0.008
0.012
0.037
0,031
1.020
0.001
0,004
0.015
0.017
0,000
0.063
0.007
0,00}
0.025
0.33

29 30
hotel/mot ski~tows

0.002 0.001
0.000 0.000
0. 0.

0.000 9,000
0.000 0.000
0. 0.

0.000 0.000
0.004 0.002
0.002 0.001
0.05% 0.025
0.002 0.00}
0.000 0.000
0. 009 0.007
0.004 0.002
0.001 0.001
0.000 0,000
0.012 0.0
0.014 0,011
0.003 0.002
0.060 0.037
0.084 0. 041
0.023 0.004
0.043 0.023
0.009 0.008
0.009 0.008
0.066 0.040
0.17} 0.071
0.035 0,031
1.00% 0.001
0.006 1.003
0.023 0.018
0.028 0.020
0.001 0.000
0.041 0.05%
0.012 0.008
0.003 0.002
0.043 0.030
0.458 0.357
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as/crops
cattie
sheer
dairy
ag-ser/for
aetal-min
coxl/mines
oil/sas~pr
nonmet/min
constructn
food/pProc
wood/prod
print/pub
concrete
fab/metals
elec/mach
afs/nec
transport
rostal-ser
communicat
elec/9sut
water/san
wholesale
gs/aut-dir
eat/dr
trade/nec
finance
ins/re
hotel/mot
ski-touws
medical
education
social-ser
servic/nec
toc-oov
loc-roads
loc-taxes
households

3t
nedical

0. 002
0.002
0.

0,000
0.000
0,

0.000
0.001
0.001
0.009
0. 009
0.000
0,006
0.002
0.000
0.000
0,012
0.011
0.007
0.019
0.023
0.006
0.018
0.009
0.008
0.053
0,031
0.035
0.001
0.004
1.057
0.017
0.000
0.035
0.007
0.001
0.025
0.437

(18)

32 3 34 »
education social-ser servic/pec loc-sov

0.004 0.001 0.004 0,002
0.002 0.000 0.000 0.000
D, 0. 0. 0.

0.001 0.000 0.000 0.000
0.001 0.000 0.000 0.000
0. 0. 0. 0.

0.000 0.000 0.000 0,000
0.003 0,000 0.002 0,002
0,001 0.000 0.001 0. 001
0.009 0.002 0.011 0.016
0.016 0,00} 0.004 0.003
0.000 0,000 0.000 0.000
0.005 0.002 0.008 0.011
0.003 0.001 0.002 0.003
0.001 0.000 0.002 0,001
0,000 0.000 0.000 0.000
0.017 0.006 0.010 0,017
0.018 0.005 0.018 0.014
0.005 0.003 0.003 0.008
0.025 0,007 0.019 0.023
0,054 0.010 0.034 0.036
0.011 0.002 0.007 0.013
0.030 0.007 0.026 0.023
0,015 0.004 0.008 0,013
0.015 0.004 0.008 0.011
0.0% 0.03 0.054 0.071
0.079 0.012 0.038 0.063
0.050 0.012 0.030 0.039
0.001 0.000 0.001 0.001
0.011 0.003 0,005 0.008
0.039 0.016 0.019 0.040
1.027 0.008 0,024 0.017
0.000 1.000 0.001 0.001
0.045 0.032 1.057 0.056
0.008 0.003 0.010 1.028
0.002 0.001 0,002 0,001
0.029 0.012 0.037 0.022
0.797 0.206 0.393 0.598

36
lac-roads
0.002
0.000
0.
0,000
0,000
0,
0.000
0.063
0.020
0.0356
0,002
0.000
0.004
0.005
0.008
0,000
0.019
0.016
0.003
0.017
0.058
0.008
0.056
0.011
0.01¢
0.064
0,054
0.033
0,004
0,008
0.028
0.035
0.004
0.036
0.015
1.003
0.054
0,549

37 3
loc-taxes households

0.003 0.004
0,001 0,001
0. Q.

0.000 0.000
0.001 0,001
0, 0.

0. 000 0. 000
0.002 0.002
0,002 0,001
0.013 0.011
0.010 0.004
0.000 0.000
0.007 0.005
0.003 0.005
0.001 0.001
0,000 0,000
0.017 0.020
0.014 0.023
0.006 0.006
0.024 0.030
0.047 0.045
0.069 0.010
0.029 0.037
0.014 0.021
0.013 0.024
0.080 0.1
0.083 0.062
0.045 0.05
0.001 0.001
0.00% 0,016
0. 044 0.058
0.604 0.028
0.015 0,001
0.049 0,055
0, 286 0.010
0,061 0.002
1.032 0.035
0.692 i.188
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UPPER COLORADO MAIN STEM REGION OF WESTERN COLORADO (Households in Final Demand)

Direct and Indirect Requirements Per Dollar Delivered to Final Demand, 1977
8

: | 2 3 4 5 b 7 9 10

" as/crors  cattle sheer dairy ag-ser/for metal-min coal/mines oil/sas-er nonmet/min constructn
1 as/crops 1.001 0. 057 0.070 0,289 0.005 0. 000 0.000 0. 000 0.000 0.000
2 cattle 0.008 1.047 0.007 0,003 0.000 0. 000 0,001 0,000 0. 000 0.000
3 sheer 0. 0. 1.100 0. 0. 0. 0. 0. 0. 0.
4 dairy 0.000 0.001 0,002 1.084 0.000 0.000 0.000 0,000 0,000 2.000
S as-ser/for 0.131 0.043 0.044 0,046 1.001 0.002 0.000 0. 000 0. 000 0. 000
b metal-ain 0. 0. 0. 0. 0. 1.094 0, 0. 0. 0,
7 coal/mines 0,000 0.000 0.000 0. 000 0.000 0.000 1.177 0.000 0.000 0.000
8 oil/sas-pr 0, 001 0.001 0. 001 0.001 0.001 0. 004 0.001 1.189 0. 001 0. 000
9 nonmet/min 0.000 0.000 0.000 0. 000 0.000 0.000 0. 008 0. 000 1. 000 0.036
10 constructn 0.005 0.002 0.002 0.003 0. 001 0.002 0,002 0,001 0.020 1,913
i1 food/Proc 0. 000 0.024 0.048 0. 008 0.000 0,000 0. 007 6. 000 0.000 0. 000
12 wood/prod 0.000 0.000 0.000 0.000 0.000 0.014 0,000 0.001 0. 000 0.000
13 rrint/Pub 0.001 0, 004 0,002 0.002 0.001 0. 001 0.001 0.000 0. 003 0.002
14 concrete 0. 000 0.000 0.000 0.000 0. 000 0.000 0.000 0. 000 0.001 0,064
15 fab/metals 0,004 0. 001 0. 001 0.001 0.000 0.007 0,023 0. 006 0. 024 0.030
16 elec/mach 0.000 0,000 0.000 0.000 0.000 0.000 0,000 0.000 0.012 0.00G
17 »f9/nec 0.007 0.047 0,048 0.019 0.01} 0.011 0,004 0. 005 0.013 0.012
i8 transeort 0. 005 0.017 0.025 0.00? 0.005 0.020 0.135 0.010 0.003 0.019

19 postal-ser 0.001 0.001 0.000 0. 001 0.001 0.000 0.000 0.000 0.00% 0.000
20 communicat 0.005 0.006 0.004 0.005 0.005 0.001 0.003 0.000 0.007 0,004
21 elec/ys-ut 0.011 0.024 0.030 0.025 0.015 0.017 0.02% 0.027 0.025 0. 004
22 water/san 0.052 0.006 0.006 0.016 0.004 0.001 0,002 0.000 0.001 0.001
23 wholesale 0.045 0,025 0.022 0.034 0.019 0.009 0.004 0. 000 0.003 0.013
24 9s/aut-dir 0.002 0.014 0.014 0.006 0.003 0.003 0.001 0.000 0. 004 0. 004

25 eat/dr 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0. 000 0. 003 0.000
26 ‘trade/nec 0,003 0.079 0.05% 0.094 0.001 0.019 0.002 0.000 0,003 0.039
27 finance 0.078 0.250 0.026 0,072 0.011 0.003 0.005 0.002 0.098 0.010
28 ins/re 9,008 0.013 0.01t 0.011 0.006 0.008 0.019 0. 000 0.124 0.017
2% hotel/mat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0. 004
30 ski-tows 0, 0. 0. 0. 0. 0. 0. 0. 0. 0,

31 medical 0.000 0.001 0.000 0,000 0.004 0.001 0,001 0.000 0.000 0.00}
32 education 0.016 0.025 0.019 0.009 0,003 0.005 0.008 0.003 0. 004 0.005
33 secial-ser 0.000 0.001 0,000 0.000 0.000 0. 000 0.000 0.000 0. 000 0.000
34 servic/nec 0.02% 0.040 0.02% 0,024 0.020 0.010 0.009 0,007 0.024 0.014
35 lec-sov 0.007 0.012 0.009 0.004 0.002 0.002 0.004 0.001 0.002 0.002
3% loec-roads 0.002 0.003 0.002 0.001 0.000 0.00t 0.001 0.000 0.600 0.000
37 loc-taxes 0.027 0.043 0.032 0,016 0.006 0.009 0.013 0,005 0. 007 0.008
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as/crops
cattle
sheep
dairy
ag-ser/for
actal-ein
cok)/mines
oil/9as~pr
nonmet/min
constructn
food/Proc
wood/Prod
print/prub
concrete
tab/metals
elec/mach
afa/nec
transeort
rostal-ser
coamunicat
elec/ss-ut
vater/san
wholesale
9sfaut-dir
eat/de
trade/nec
finance
ins/re
hotel/mot
ski-tows
medical
education
social-ser
servic/nec
loc-sov
Yoc-roads
Toc-taxes

1 12 13 14
food/proc wood/Prod print/eub concrete

0.046 0.001 G.000 0.000
0.137 0.000 0.000 0.000
0. 0. 0. 0.

0.047 0.000 0.000 0.000
0.011 0.148 0.000 0,000
0. 0. 0. 0.

0.000 0. 000 0.000 0,000
0.001 0.001 0.001 0.004
0.000 0.002 0.000 0.03%
0.012 0,093 0,010 0.009
1.012 0.000 0.000 0. 000
0.000 1.000 0.000 0.000
0.002 0.001 1.001 0.002
0.001 0.003 0.000 1.002
0.001 0.002 0. 000 0,004
0.000 0.017 0.000 0.000
0.015 0.003 0.015 0.022
0.008 0,025 0.013 - 0.017
0.000 0. 004 0. 007 0.001
0.009 0.004 0.014 0,007
0.016 0.02% 0.012 0.011
0.004 0.001 0.002 0.002
0.017 0.009 0.001 0.008
0.004 0.001 0.004 0.006
0.002 0.000 0.004 0,001
0.020 0.003 0.004 0.013
0.050 0. 005 0.044 0,023
0.008 0.003 0.006 0.011
0.000 0.000 0.001 0,000
0. 0. 0. 0.

0. 000 0.000 0.000 0.000
0,008 0.005 0.008 0.007
0.000 0.000 0.000 0.000
0.021 0.024 0.076 0.012
0.004 0.002 0.004 0.003
0.001 0. 001 0.001 0.00}
0.014 0.009 0.013 0.013

(20)

15 14 17
fab/wetals elec/mach afa/nec

0.000 0.000 0.000
0.000 0.000 0.000
0. 0. 0.

0.000 0. 000 0.000
0.000 0.000 0.000
0. 0. 9.

0. 000 0,000 0.000
0,001 0,000 0.001
0.001 0.000 0.000
0.053 0,006 0.001
0.000 0,000 0.000
0,000 0.000 0.000
0.001 0. 000 0.000
0.002 0,000 0.000
1.001 0.000 0.011
0.000 1.000 0.000
0.002 0.003 1.004
0.037 0. 006 0,021
0.001 0.014 0. 000
0.003 0,006 0,002
0.011 0.008 0.022
0.001 0,001 0.001
0.002 0.002 0.003
0.000 0.001 0.000
0. 000 0. 000 0.000
0.002 0.008 0.001
0.013 0. 004 0,005
0.008 0.008 0.004
0.000 0. 000 0.000
0. 0. 0.

0.000 6.000 0.000
0.003 0.004 0.011
0.000 0,000 0.000
0.014 0.013 0.003
0.001 0.002 0.005
0.000 0.000 0. 001
0.004 0. 004 0,018

P

T

18 19 20
transport postal-ser communicat

0.000 0.000 0.000
0. 000 0.000 0.000
0. 0. 0.

0.000 0.000 0,000
0.000 0.000 0.000
0. 0. 0.

0. 000 0.000 0.000
0.000 0.000 0.000
0. 000 0.000 0.000
0,001 0.003 0.002
0. 000 0.000 0. 001
0,000 0.000 0,000
0.001 0.000 0.002
0,000 0.000 0.000
0,000 0.000 0.000
0.000 0.000 0.000
0.041 0.013 0.008
1.016 0.001 0.001
0.000 1.000 0.001
0,004 0.004 1,002
0, 004 0.003 0.008
0,002 0.001 0,005
0. 004 0.002 0.002
0,003 0.004 0.003
0. 000 0.000 0.000
0.009 0.000 0,001
0,005 0.002 0,107
0., 00b 0.000 0.027
0,000 0. 000 0, 000
0. 0, 0.

0.000 0.000 0.001
0.0i4 0.001 0.040
0.000 0.000 0.001
6.026 0,017 0.006
0.007 0. 000 0.01%
0,004 0. 000 0. 004
0.024 0.002 0.06%
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ag/crors
cattie
sheer
dairy
ag~-ser/for
setal-win
coal/mines
oil/9as-pr
aonmet/min
constructn
food/proc
wood/prod
print/pub
concrete
fab/metals
elec/mach
rfa/nec
transport
rostal-ser
communicat
elec/os-ut
water/san
wholesale
as/aut-dir
eat/dr
trade/nec
finance
ins/re
hotel/mot
ski-tows
sedical
educatien
social-ser
servic/nec
loc-gov
loc~roads

2 22 23 24 2%

T elec/es-ut water/san wholesale g9s/aut-dir eat/dr
0.000 0. 000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0,000
0. 0. 0. 0. 0.
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000
0. 0. 0. 0. 0.
0.000 0.000 0,000 0.000 0.000
0.060 0.002 0.001 0.001 0.003
0.000 0.00] 0.000 0.000 0.000
0.003 0.023 0.014 0.004 0.014
0.001 0.001 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000
0.002 0.005 0.002 0.013 0.004
0.000 0,001 0.001 0.000 0.001
0.00% 0.001 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000
0.003 0.007 0.010 0.006 0.003
0.003 0.004 0.085 0.091 0.002
0.002 0.002 0.002 0.00] 0.001
0.005 0.007 0.013 0.018 0.004
1.252 0.033 0.011 0.016 0.059
0.006 1.044 0.002 0.004 0.003
0.003 0.017 1.003 0,002 0.005
0.001 0.002 0.003 1.002 0.001
0.000 0.001 0.001 0.000 1.000
0.001 0.011 0.003 0.003 0.001
0.090 0.272 0.034 0.034 0.068
0.003 0.013 0.007 0.016 0.017
0.000 0.000 0.000 0.000 0. 001
0. 0. 0. 0. 0.
0.001 0.001 0.000 0.000 0.001
0.09% 0.049 0.013 0.019 0.023
0.001 0.001 0. 000 0.000 0.001
0.008 0.068 0.028 0.034 0.009
0.027 0.024 0.006 0.009 0.011
0.006 0.005 0.001 0.002 0.002
0.097 0.089 0.021 0.032 0.040

loc-taxes

2% 27
trade/nec finance

0.000 0.000
0,000 0.000
0. 0,

0.000 0.000
0.000 0.000
0. 0.

0.000 0.000
0.002 0.000
0,000 0.000
0.007 0.001
0.000 0. 000
0.000 0.000
0.011 0.009
0.000 0.000
0.000 0.000
0.000 0.000
0.010 0.001
0.094 0.001
0.002 0.003
0.029 0.009
0.037 0.005
0.005 0.001
0.002 0.001
0.003 0. 000
0.000 0.000
1,002 0,001
0.025 1.003
0.028 0.005
0. 000 0.000
0. 0.

0.001 0,000
0,032 0.003
0.001 0.000
0,029 0.029
0.015 0.001
0.003 0.000
0.055 0,005

28
ins/re
0. 000
0.000
0.
0.000
0.000
0.
0.000
0.000
0. 000
0,009
. 000
0.000
0.013
0,000
0.000
0,000
0.008
0.003
0. 001
0.015
0.010
0.002
0.003
0,002
0.007
0.004
0.015
1,006
0,001
0.
0.000
0,009
0.000
0.049
0,005
0,001
0.016

29 30
hotel/mot ski-tows

0.000 0.000
0.000 0.000
0. 0.

0.000 0.000
0.000 0. 000
0. 0.

0.000 0,000
0.003 0.001
0. 00} 0.001
0.052 0.022
0.000 0.000
0.000 0.000
0. 007 0,005
0.002 0.001
0.001 0.001
0. 000 0.000
0.004 0,005
0.003 0.004
0.001 0. 000
0.048 0.028
0.067 0,028
0.019 0,001
0.029 0.012
0. 004 0,001
0.000 0. 001
0.018 0.001
0.147 0.052
0.013 0.014
1.000 0. 000
0. 1.000
0.000 0,000
0.017 0.011
0.000 0.000
0.020 0,039
0.008 0.005
0.002 0.001
0.030 0.019
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as/crops
cattie
sheep
dairy
a9-ser/for
actai-ain
coal/mines
oil/9as-pr
nonmet/min
constructn
food/Proc
wood/pProd
print/pub
concrete
fab/metals
elec/mach
af9/nec
transrort
postal-ser
communicat
elec/os—ut
water/san
wholesale
gs/aut-dir
eat/dr
trade/nec
finance
ins/re
hotel/mot
ski-tows
medical
eduycation
social-ser
servic/nec
loc-aov
foc-roads
loc-taxes

31
medical
0,000
0,002
0.
0,000
0.000
0.
0.000
0.000
0. 000
0.003
0.007
0.000
0. 004
0.000
0.000
0.000
0. 004
0.002
0.005
0.007
0.006
0.002
0.004
0.001
0,000
6.004
0.008
0.014
0.000
0.
1.036
0,007
0.000
0.014
0,003
0.001
0.041

(22)

32 33 | 35
education social-ser servic/nec loc-gov

0.00] 0. 000 0, 000 0. 000
0,002 0,000 0.000 0.000
0. 0. 0, 0.

0.00% 0,000 0.000 0.000
0.000 0.000 0.000 0.000
0. 0. 0. 0.

0. 000 0.000 0.000 0.000
0,001 0,000 0,001 0.001
0.000 0,000 0.000 0.000
0.001 0,000 0.007 0.010
0.013 0. 000 0.000 0.001
0.000 0.000 0.000 0.000
0.001 0.001 0.004 0.00%
0,000 0. 000 0. 000 0.001
0,000 0.000 0,002 0.001
0.000 0.000 0,000 0.000
0.004 0.002 0.003 0.007
0.003 0.001 0.010 0.003
0.002 0.002 0.002 0.006
0.005 0,002 0.009 0.010
0.023 0.002 0.019 0.014
0.004 0.000 0.003 0.008
0.005 0.001 0.014 0.004
0.001 0.001 0.001 0.002
0. 000 0. 000 0.001 0. 000
0.003 0.001 0,011 0,006
0.037 0.001 0.017 0.031
0,013 0.002 0,012 0.011
0.000 0.000 0.000 0. 000
0. 0. 0. 0.

0.001 0. 006 0.000 0.011
1.008 0.004 0.013 0.002
0.000 £. 000 0,000 0.000
0.009 0.002 1.039 0.029
0.00% 0.002 0.007 1.023
0,000 0.000 0.001 0.000
0,005 0.006 0.025 0.004

36

1oc-roads

0.000
0.000
0.

0.000
0.000
0.
0.000
0,002
0.020
0,031
0.000
0.000
0.001
0.002
0.008
0,000
0.009
0.005
0.000
0.003
0.036
0.003
0.038
0.001
0.000
0.003
0.025
0.011
0.000
0.

0.000
0.022
0.001
0.010
0.010
1,002
0.038

37
toc-taxes



APPENDIX C
CRITIQUE OF DATA SOURCES

INTRODUCTION

Data gathered for the Upper Main Stem 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 progressed, it was discovered that particular secondary sources
could not be used for such estimation purposes. The 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 Tevel of total gross output for several of the sectors. Thus,
the purpose 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 descrip-
tions with each containing an identification of relevant data sources,
comment on the adequacy of the data for the Upper Main Stem region inter-
industry 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 list, not the bibliogranhy entries at the
canciusion of the report. Following each entry is an abbreviated annotation

in brackets. The SIC numbers in the annotation indicate that data pertinent
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to that respective 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 associa-
tions, and others who receive report forms from economic producers. As
indicated previously, data obtained directly from economic producers were
secured through the interview 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 the Bureau of Land Management and the Forest 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 0Oded 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 limited interviewing that did
occur was highly selective and for the express purpose of securing information
necessary for the modification of published results of the Pederson and

Rudawsky study.
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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) publishes 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. Accordingly, the information pertinent
to employment and earnings in the Upper Main Stem region of Western Colorado
had to be obtained directly from the Colorado Department of Labor and
Employment. The computer tapes released for use in the Upper Main Stem
study covered the reports of calendar years 1972 and 1973 and the first
three quearters of 1974. This presented some difficulty because the study
was designed to cover calendar year 1977. Further, the Colorado Department
of Labor and Employment used 1967 SIC descriptions at the four-digit level
to classify firms, while the Upper Main Stem used 1972 SIC codes. Still
other difficulties were presented by what appeared to be obvious misclassi-
fication of firms (this is especially true at the four-digit level) and
recording errors, not to mention a change in report procedures between
1973 and 1974. Considerable effort was required to modify Colorado Department
of Labor and Employment data before it could be used. These adjustments
were made on a case-by-case basis and did not follow a specific formula.
Serious difficulties were not encountered with the information secured
from the files and in-house reports of other government agencies, trade
associations, and other organizations (5, 6, 19, 22, 23, 24, 25, 29, 31, 39,
46, 70, and 79). The data were not always in the form requested, but were
sufficiently detailed so that, with slight modifications, they were auite
useful. Specific comment on these data and others follow in the respective

SIC division.
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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 production levels in respective counties. Specific limita-
tions are nonetheless inherent in the tabular presentations. For exampie,
crops are reported on a production and market value basis; and there is a
difference between market value and market receipts. The implication of
this is not too severe 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 Agricultural 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 examplie, potatoes are identified for Morgan, Weld, and the respective
counties in the San Luis Valley; one value is then reported for the rest
of the state. Hence, while potato production is not important in the Upper
Main Stem region of Western 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
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an adjustment 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 quality of data, but really has no basis for judgment without
supporting documentation. For example, onion production is reported in

Colorado Agricultural Statistics for the Western Slope {(no county delinea-

tion); the Bureau of Reclamation also reports onion production in the

annual publication of Water and Land Resource Accomplishments for farms
served by the 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 con-

trast, the acreages reported by Colorado Agricultural Statistics are rather

consistent. Itshould also be mentioned that in certain years the Bureau's
publication reports considerably more acreage for farms served by the above
two projects than the state publication does for the entire Western 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 livestock are reported in Colorado

Agricultural Statistics for final marketings only. Further, the data are

reported at the state level. Not only are interfarm transactions not
reported, but the relative value of individual county output cannot be
directly determined. Thus, the value of the total gross output of the
Tivestock sector in the Upper Main Stem interindustry study was determined
from information secured from the Cooperative Extension Service, Department

of Economics, Colorado State University.
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Determination of the gross flows for agriculture and livestock pro-
duction 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 Southwest (84) and information

supplied by the Northwest Colorado Agri-Business Association (39) and
Tri River Agri-Business Farm Management 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 Cooperative Extension Service infor-
mation and checked for consistency by interview.

In summary, adequate data do appear to exist for the agricultural
sectors of the Upper Main Stem economy. However, particular concern is
noted for the high level of aggregation in some cases, a lack of published
interfarm transaction values for livestock, and lack of good data on
employment. Also, it appears that there is a general lack of documentation,

a deficiency which must be overcome in order to judge the quality of the data.



MINING

Publications by the federal government were not considered for inclusion
in the mining division of the model. At the national level, and sométimes
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. Examples of federal publications for which this is largely true

are: Census of Mineral Industries (60); Minerals Yearbook (72); Statistical

Data for the Uranium Industry (77); and Uranium Exploration Expenditures

and Plans (78).

State of Colorado documents were relied 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 lists 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 impossible. Where unit price is given

it is always applied to all production: thus, for examplie, the market value
for metallurgical coal is published as being equal to the market value for
other types 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 overstated. One
last criticism is leveled at the practice in the publication of adding
nearly $100 million to the value of state mineral production and footnoting
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 o0il pumped, cubic feet of gas produced, and the volume of injections

are published for every well in the state in 0il 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.
The Pederson and Rudawsky study, "The Role of Minerais and‘Energy
in the Colorado Economy," was used as a data source in the mining
division, especially as it related to oil and gas production. A publi-

cation that complemented 0il and Gas Statistics when identifying potential

interviews for the 0il and gas sector was the Rocky Mountain Petroleum

Directory (83).

In the final analysis, the total gross output values used in the mining
division of the Upper Main Stem 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 inadequate 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 authorized during a given period.
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In a relatively small county there is not necessarily sufficient volume
to either avoid "lumpy" reporting or maintenance of the assumption that
level of work in a given period is equal to the dollar value of the authori-

zations. 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 from primary data.

MANUFACTURING

Both the 1972 Census of Manufacturers (59) and County Business Patterns

is fairly complete in a broad sense but still quite Timited in what detail
is published. Disclosure requirements preclude publishing critical infor-
mation and result in a high degree of aggregation. Even in those sectors
where the data are published, restrictions are imposed because seasonal
variations (e.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 Upper Main Stem interindustry 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 Economic and Business Research (University of Colorado),

was used extensively in the determination of which manufacturers to interview.
The publication identifies firms by four-digit SIC classification, location,
and employment range. Key personalities are also identified. Some infor-

mation in the Directory of Colorado Manufacturers is quite dated, but the

document 1is 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,
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secondary research was done 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). Though the information contained therein was not

directly used in the Upper Main Stem study, it did provide for an ongoing
consistency check. Specifically, the document contains, on a four-digit
SIC basis, ratios pertaining to inputs and outputs of the manufacturing
sectors of the national economy.

In summary, detailed 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, COMMUNICATIONS, 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 viere used
in the Upper Main Stem 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
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Auditor (24). Despite the 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 on a regional basis: examples are

Transport Statistics in the United States: Pipelines (36) and Transport

Statistics in the 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. A similar argument holds
for documents published by the Federal Aviation Administration. 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
interviews.

United States Postal Service (U.S.P.S.) revenues were determined by
examining postal receipt schedules for each post office in the region.
Since Congress created the independent U.S.P.S., postal receipts for indivi-
dual post offices are no longer published. Accordingly, this information
was obtained directly from the Sectional Center Facility (SCF) managers (79).
The SCF manager in Grand Junction was interviewed to gain information on
the expense patterns for the U.S.P.S. Despite the accuracy of this infor-
mation, it is suggested that the regional accounting perspective can lead
to an erroneous conclusion about the U.S.P.S. This is because the postal
sector's total gross output was defined in terms of an expense Jevel rather
than a revenue level. The reason for doing this is that the iﬁEUfed
postal revenue for the Upper Main Stem region of Western Colorado is higher
that 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 Office, yet a

portion of the expenses connected with the handling of those statements is
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absorbed by the local Post Office. Thus, a portion of the actual Denver
revenue imputes to the Upper Main Stem 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 Bells' activi-
ties, on the other hand, had to be estimated by prorating the various
revenues and charges identified in their annual report to the Colorado

PUC. This was greatly facilitated by having additional information supplied
directly by the company. Radio and television activities were estimated

by prorating data contained in the Federal Communications 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 headgquartered outside the Upper Main Stem

region. Information contained in Statistics of Publicly Owned Electric

Utilities in the United States (34) is reported on a company basis and the

Upper Main Stem 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 Upper Main Stem 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.
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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 information was obtained 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 Upper Main

Stem interindustry study.

TRADE - WHOLESALE AND RETAIL

Examination of Robert Morris Associates' Annual Statement Studies (43)

suggested that to arrive at any meaningful coefficients for the trade
sectors, a rather exhaustive and detailed study of the trade sectors would
have been required. Considering the time and financial constraint imposed
on the research, such a detailed study could not be justified. Accordingly,
very little primary data were secured for the trade sectors other than
gasoline stations and restaurants in the Upper Main Stem interindustry
study.

Secondary data sources used to estimate the levels of total gross out-

put 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 classi-
fications, and needed updating to reflect 1977 conditions. Difficulties
encountered in this activity emanated from the Colorado Department of Labor

and Employment data being classified by 1967 SIC codes and the lack of
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price indices for Colorado. The Department of Revenue report is classifed
by 1967 SIC descriptions and pertains to a fiscal year. 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. Mean values were calculated for each trade sector using two annual
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 where 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 tradesectors. Further,
information contained in publications such as "“Economic Impact of Alternative
Energy Supply Policies in Colorado”" (26) and "An Interindustry Analysis of
the Colorado River Basin in 1960 with Projections to 1980 and 2010" (80)
was used to routinely check for consistency. Given these limitations,
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,
employing primary data collection techniques, be undertaken in the near

future.

FINANCE, INSURANCE, 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 Bank Operating Statistics (32),

published by the Federal Deposit Insurance Corporation, aggregates informa-
tion by region; none of these regions correspond to the geographic delinea-
tion of the Upper Main Stem study. Accordingly, the Sheshunoff data were
used to identify the level of economic activity for comhercial 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,
metropolitan area, and the area outside the metropolitan area. Thus, to
estimate total gross output for savings and loan associations, the activity
outside the metropolitan area was prorated to the Upper Main Stem 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 indentifies,

on a company basis and a line basis, premiums earned and losses incurred.
As a first approximation, the difference between premiums and losses was
prorated by Colorado adjusted gross income to estimate Upper Main Stem
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 five 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



(38)

used in turn as the approximation for the total gross output of the real
estate sector.

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 gained from primary sources,

SERVICES

Data sources for services are grouped into three categories for dis-
cussion 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. These providers include the
Veterans Administration Hospital, the State Home, private, and public hospi-
tals, and nursing homes. Contact with the nursing homes was facilitated
by an interview with the Colorado Health Care Association (25). 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 physicians, dentists, 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 - feographical 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 Upper Main
Stem region. Data pertaining to colleges were secured directly from the
respective institutions. The Colorado Commission on Higher Education
(CCHE) (5) also provided information on other institutions of higher education.

Revenues and Expenditures: Colorado School Districts (6), published

annually by the Colorado Department of Education, was used to identify the
level of total gross output for public schools. This document is rather
comprehensive and identifies revenues and expenditures for each school dis-
trict in the state. Data secured from the CCHE and the Department of
Education's revenue and expenditure report were supplemented with informa-
tion gained in interviews. Because of the high quality data described

above, the Bureau of the Census data contained in Finances of School Districts

(57) were not used in the Upper Main Stem 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 Labor and Employment data were used to
update the census data to an approximation of 1977 conditions. Concomitantly,
the data that pertained 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 limitation, caution is expressed with regard to the accuracy of
the coefficients in this sector in the Upper Main Stem interindustry study.
Further, it is recommended that an in depth study of the sector be con-

ducted employing primary data collection techniques.
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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 Township Governments (56), and Compendium of Public Employment (58).

Two considerations precluded the use of these documents in the Upper Main
Stem interindustry study. First, the desire to have even more detailed data
to facilitate the separation of local and county government enterprises.
Second, preliminary investigation suggested that the dollar increase in a
number of local and county government budgets was rather sianificant between
1972 and 1977.

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 list expendi-

tures and revenues for communities under 1,000 people. Further, the publi-

cation 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 Department of Revenue's Annual Report (21) contains information

sufficient to estimate local sales tax collections. Though each publication

contains good quality data, the Upper Main Stem study eventually used the

files of the State Auditor. The audit reports filed here are more complete,

more detailed, 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 re-

gionalized according to the various planning regions in the state. Though
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the planning regions do not conform to the delineation of the Upper Main
Stem 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 Department of Revenue's Annual
Report (21). An estimation of revenues from hunting and fishing licenses

was made based on information in Colorado Big Game Harvest (16). Revenue

generated because of activities on state lands was estimated by using the

State Board of Land Commissioners' Summary of Transactions (18).

Following the collection of the above data, interviews were arranged
with the agencies that made significant expenditures in behalf of the
State of Colorado. Scheduling the expense patterns of the Colorado Department

of Highways was greatly facilitated by the use of Colorado's Annual Highway

ngggg_(S). In 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 government account were largely esti-

mated by prorating from a Colorado base. The Treasury publication, Combined

Statement of Receipts, Expenditures, 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 ad-
justed 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 Qutlays in Colorado (39). This publication shows estimates
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for federal outlays by agency and by county. Many of the estimates are
prorated by using standardized criteria. Thus, the research for the Upper
Main Stem interindustry study sought to estimate federal expenditures inde-
pendently. 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 Upper Main Stem region

of Western Colorade. This practice was too limiting, so more direct in-
formation 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 Forest Service,
the U.S. Postal Service, and the Department of Energy.

In summary, the data on federal government revenues are approximations
derived largely from state totals. The data pertaining to federal expen-
ditures are Targe]y estimations based on information gained in interviews.

Households were not interviewed for the Upper Main Stem study. Further,
the data pertaining to household income and expenses are a direct result
of the estimations made for the income and expenses of the other sectors

in the study.
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APPENDIX D
COMPONENTS QOF TRANSFER ACCOUNT

D-1  Components of Transfer Account Row

D-2  Components of Transfer Account Column
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APPENDIX D-1
COMPONENTS OF TRANSFER ACCOUNT ROW

Dollars Charged

Column Head Transfer Account Explanation

1. Ag Crops 80,911 insurance 10ss pool
2. Cattle 146,501 insurance lass pool
3. Sheep 88,881 insurance loss pool
4. Dairy 21,630 insurance loss pool
5. Ag Ser, For 25,974 insurance 1o0ss pool
6. Metal Min 31,147 insurance 10ss pool
7. Coal Mines 414,896 insurance loss pool
9. Nonmet Min 48,978 insurance loss pool
10. Constructn 2,056,666 insurance loss pool
11. Food Proc 72,530 fnsurance loss pool
13. Print/Pub 28,854 insurance 1oss pool
14. Concrete 84,443 insurance loss pool
15. Fab Metals 37,828 insurance loss pool
16. Elec Mach 241,116 insurance loss pool
17. Mfg NEC 144,931 insurance 10ss pool
18. Transport 236,229 insurance loss pool
20. Communicat 811,850 insurance loss pool
21. Elec/Gas Ut 35,498 insurance loss pool
22. Water/San 88,773 insurance loss pool
23. Wholesale 462,574 insurance loss pool

24. Gs/Aut Dlr 449,284 insurance loss pool



(33)
APPENDIX D-1 (continued)

Dollars Charged

Column Headed Transfer Account

Explanation

25. Eat/Dr 796,190 insurance loss pool
26. Trade NEC 2,039,786 insurance loss pool
27. Finance 190,986 insurance loss pool
5,998,248 interest on outside finance
20,504,160 interest payments
28. Ins/RE 133,233 insurance loss pool
29. Hotel/Mot 493,562 insurance loss pool
30. Ski Tows 721,219 insurance loss pool
31. Medical 1,087,781 insurance loss pool
32. Education 773,342 insurance loss pool
33. Social Ser. 9,981 insurance 10ss pool
3,983,143 tfansfer payments
34. Servic NEC 762,073 insurance loss pool
35. Loc Gov 200,830 jnsurance 1oss pool
36. Loc Roads 53,692 insurance 1oss pool
39. Households 23,977,820 insurance 10ss pool
40. State Gov 137,479 insurance loss pool
4,196,822 transfer payments
10,318,636 financial surplus
41. Fed Gov 56,310,000 transfer payments
43. Min R+D 34,298 insurance 10ss pool
46. Exp World 17,132,992 dividends received by area

residents

118,771,495 regional capital shortage

54,116,442 mineral research and dev.:

53,079,646 federal deficit



Row Headed
10. Constructn

23. Wholesale

24. Gs/Aut Dir |

26. Trade NEC
28. Ins/RE
31. Medical
34. Servic NEC
39. Households

41. Fed Gv

42. Profit/Rnt

46. Imp Colo

46. Imp World
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APPENDIX D-2

COMPONENTS OF TRANSFER ACCOUNT COLUMN s

Dollars from
Transfer Account

1,669,203
124,638
233,534
137,708
175,698

12,381,828
9,225,160
7,368,860

64,489,965

266,416,315

53,079,646
(266,416,315)

17,132,192
54,116,442
20,504,160

118,711,485
(231,147)
954,224
5,998,248
10,318,636
5,042,025

Explanation

insurance 1oss pool
iﬁsurance loss pool
insurance 10ss pool
insurance loss pool
insurance loss pool
insurance loss pool
insurance loss pool
insurance loss pool
transfer payments

close dividends, interest,
and entrepreneurial
income to households

federal deficit

close dividends, interest,
and entrepreneurial income
to households

dividends received by
area. residents

mineral research and
development

interest paid by local
financial institutions

regional capital shortage
residual in account balancing
insurance loss pool

interest on outside finance -
Colorado financial surplus
insurance loss pool
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APPENDIX E
SURVEY FORM USED FOR THE INTERINDUSTRY STUDY
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Colorado School of Mines /s

oolden, colorado 80401 & (3031 279-0300

mierdl ceomomaes Jdeparimenit

VOLUNTARY QUESTIONNAIRE

Upper Main Stem Colorado River 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 1977. The specific focus of the analysis is the component
of that activity occurring in the five country Upper Main Stem Colorado
River region comprised of Eagle, Garfield, Mesa, Pitkin, and Summit
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 ahy 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 1977 or later are preferred.
In the event that data are not available in this form, please
use any consecutive twelve months since 1976 (please indicate).

2. You may indicate sales and purchase 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
guestions, 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
19777

Full Time: Part Time:

the university of mineral resources



PURCHASES (06;1%)5) ANALYSIS

PURCHASES IN { PURCHASES FROM PURCHASES
SUPPLY SOURCE; SECTORS FROM WHICH YOU PURCHASE UPPER MAINSTEM ’ OTHER COLORADO OUTSIDE COLORADO
COLORADO COUNTIES - COUNTIES $ or % of Total

$ or % of Total i ¢ or % of Total

AGRICULTURE (all crops)

—

o

LIVESTOCK: RELATED PRODUCTS (dairy and poultry ;
_products, honey, animal specialties, etc.) ' 1

wr

AGRICULTURAL SERVICES (veterinary, custom field T
work, etc.); FORESTRY j

METAL MINING; RELATED SERVICES . ;

COAL MINING; RELATED SERVICES ! ;

OIL AND GAS EXTRACTION; RELATED SERVICES

SHALE OIL EXTRACTION; RELATED SERVICES

NON~-METALLIC MINING; RELATED SERVICES i )

ALL CONSTRUCTION i '

ST
(@3 T J RN Fo R AW R B OJ

FOOD AND KINDRED PRODUCTS (processed foods for ; !
human and animal consumption) 1

et
bt

LUMBER; WOOD PRODUCTS (loggers, sawmills, cabinet
shops, miscellaneous wood products manufacturers)
PRINTING AND PUBLISHING; PAPER AND ALLIED '
PRODUCTS (includes newspaper advertising)
STOKE; GLASS; CLAY PRODUCT MANUFACTURERS

[y
to

= |
o~

FABRICATED METALS; NON-ELECTRICAL MACHINERY
MANUFACTURERS

ELECTRICAL MACHINERY AND EQUIPMENT; TRANSPORTATION
EQUIPMENT; ELECTRONIC INSTRUMENTS AND COMPONENTS !
MANUFACTURING .

—
o

f
(s}

ALL OTHYR MANUFACTURERS (chemicals, petroleum .
refiners, rubber, jewelry, sporting goods, etc.) j
TRANSPORTATION: AIRLINES, BUS LINES, RAILROADS,
TRUCK LINES, AMBULANCES, U.P.S., R.E.A., ECT.

U. S. POSTAL SERVICE (postage, mail box rental)

f
~

ol ot
oo

COMMUNICATION: RADIO, TELEVISION, TELEPHONE,
TELEGRAPH (includes media advertising, cable
subscriptions, etrc.)

ELECTRICITY; NATURAL GAS (utilities)

WATER, SEWERAGE, TRASH REMOVAL SERVICES (utilities)

WHOLESALE TRADE (wholesaling intermediaries)
AUTOMOBILE DEALERS; GASOLINE SERVICE STATIONS
EATING AND DRINKRING ESTABLISHMENTS

RETAIL - NOT LISTED ELSEWHERE

FINANCE (interest pavments)

rofroiroofrofivirofne
~HOM A [P o I e O

INSURANCE PREMIUMS ~ LIFE, ACCIDENT, HEALTH,
MEDICAL, FIRE, CASUALTY, SURETY, TITLE, PENSION,
HEALTH, AND WELFARE FUNDS (non-government) i

}28. REAL ESTATE {(commissions and management fees)

129, HOTELS, MOTELS, OTHER LODGING
130. RECREATIONAL FACILITIES (ski tows, theaters, golf
courses, hunting guides, bowling alleys, etc.)

"31. HEALTH SERVICES (medical, dental, hospitals,
; laboratories, other patient care facilities)

post-secondary, technical, professional)

33. SERVICES - Not elsewhere listed.

|
32. EDUCATIONAL SERVICES (primary, secondary, 1
H
i

3400 LOCAL ANL COUNT: GOVERNMENTS { taxes, pernits
}'c n ,-;' .- ——
35, STATL GOVFRNMENT (taxes, permits, license fees) )

e s g

:?6. FEDERAL COVERNMENT (taxes, permits, licensc fees, ; )
' cuployers FICA  unemployment insuarance) :

e

37 HOUSECOLDY (pasmonts subject to withholding)

; : AYMENTS ) BRETAINED EARNINGS.
39, BEPRECIATION LXPLSE

40, zoTar.

Please indicate the value of your establishment's net inventory change in 1977.
(This mav be a positive or negative figure,) NET INVENTORY CHANGE: §



SALES(&&},YS Is

DEMAND SOURCE:  SECTORS TO WHICH YOU SELL

SALES IN
UPPER MAINSTEM
COLORADO COUNTIES
$ or % of Total

SALES TO
OTHER COLORADO
COUNTIES
$ or ¥ of Total

SALES OUTISIDE
COLORADD

S or ¥ of Totel

AGRICULTURE (ull crops)

o=

LIVESTOCK: RELATED PRODUCTS (dairy and poultry
producers, bee keepers, animal breeders, etc.)

o

AGRICULTURAL SERVICES {veterinarians, custom
field work operaters, etc.); FORESTRY

METAL MINING: RELATED SERVICE OPERATORS

COAL MINING; RELATED SERVICE OPERATORS

e

OIL AND GAS EXTRACTION; RELATED SERVICE
OPERATORS

SHALE OIL EXTRACTION: RELATED SERVICE OPERATORS

NON~-METALLIC MINING: RELATED SERVICE OPERATORS

ALL CONSTRUCTION

—
DO 00t

FOOD AND KINDRED PRODUCTS (processors of foods
for humap or animal consumption)

LUMBLR:;WOOD PRODUCTS (loggers, sawmills,
| cabinet shops, miscellanebus wood manufacturers)

PRINTERS AND PUBLISHERS; PAPER AND ALLIED
PRODUCTS (includes newspaper advertising, etc.)

13. STONE; GLASS; CLAY PRODUCT MANUFACTURERS

14. FABRICATED METALS; NON-ELECTRICAL MACHINERY
MANUFACTURERS

13 ELECTRICAL MACHINERY AND EQUIPMENT; TRANSPORTA-
TION EQUIPMENT; ELECTRONIC INSTRUMENTS AND
COMPONENTS MANUFACTURERS o
ilb. ALL OTHER MANUFACTURERS (chemicals, petroleum
E refiners, rubber, jewelry, sporting goods, etc.)
17 TRANSFORTATION: AIRLINES, BUS LINES, RAIL ROADS,
TRUCK LINES, AMBULANCES, U.P.S., R.E.A., etc. |
18. U. S. POSTAL SERVICE i
19. COMMUNICATION: RADIO, TELEVISION, TELEPHONE, ]
TELEGRAPH '
20. ELECTRICITY; NATURAL GAS COMPANIES
21 WATER, SEWERAGE, TRASH REMOVAL SERVICE ENTERPRISES .
22. VWHOLESALE TRADE (wholesaling intermediaries) | |
23, AUTOMOEBILE DEALERS; GASOLINE SERVICE STATIONS ; ;
124,  EATING AND DRINKINC ESTABLISHMENTS i !
125. RETAIL - NOT ELSEWHERE LISTED
{26.  FINANCE INSTITUTIONS (banks, trust compantes, ]
savings and loan associations, brokers, etc.) : ~
27. INSURANCE (companies, agents, brokers)
28. REAL ESTATE (owners, lessors, buyers, sellers,
agents, developers)
23. HOTELS, MOTELS, OTHER LODGING ,
130. RECREATION FACILITIES (ski tows, theaters, golf
courses, hunting outfitters, bowling alleys, etc.) ]
31. HEALTH SERVICE ESTABLISHMENTS (medical, dental, !
hospitals, laberatories, other patient care :
i facilities) . ; L
172, EDUCATIONAL INSTITULTIONS (primary, secondary, |
? post-secondarv, technical, professional) : I
133, SERVICES - Not elsewhcr. listed ! _
;34 Lo T OVERESM Y |

(35, STATE LOVER

}}él FENIRAL GOV

o

;37- HOLUSEHeLhs (dirvet sales for private consumption) : 4 e
[38. _ ZOTab . . I

At what level of output capacity did your establishment operate during 1977

LEVEL OF CAPACITY UTILIZATION: %

What is your estimate of your establishment's roral water use for all phases of

your operation? (Note:

gallons per day, 1000 gzllons per day, acre feet per vear, etc.)

TOTAL WATER INTAKE:

please use any convenient unit of measurement; e.g.,

L
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Isard, Walter; lLangford, Thomas W.; and Romanoff, Eliahu. Philadelphia
Region Input-Qutput Study. 3 volumes. Philadelphia, Pennsylvania:
Regional Science Research Institute, 1966.

(methodology, input-output)

Jdones, Lonnie L.; Sporleder, Thomas L,; and Mustafa, Gholam. "Estimation
B1as in Reg1ona1 Input-Output Models Using Secondary Data." Canadian

Journal of Agricultural Economics 20 (February 1972): 10-17
(methodlogy, input-output)

Laing, Ann J. "The Impacts of Federal Grazing Land on the Upper Colorado Mainstem

Economy." M.S. thesis, Fort Collins, Colorado: Department of Economics,
Colorado State University, August 1979
(07, methodology, input-output)

Landis, E.R., and Cone, G.C. "Coal Reserves of Colorado Tabulated by Bed."
U.S. Geological Survey Open File Report 178 (1971).
(Colorado, coal reserves)



94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

(68)

Leontief, Wassily, Input-Qutput Economics. New York, New York: Oxford
University Press, 1966.

(methodology, input-output)

Leontief, Wassily W. "Quantitative Input and Output Relations in the Economic
System of the United States." Review of Economic Statistics 18 (August
1936): 105-126.

(methodology, input-output)

Marsh, W.R., and Queen, R.W. "Map Showing Localities and Amounts of Metallic
Mineral Production in Colorado." U.S. Geological Survey Mineral Inves-
tigations Resources Map MR-58, (1974).

(Colorado, geology, mineral resources)

Martin, B.R., "Updating Input-Output Table Coefficients.” Austrialian Economic
Papers 11 (December 1972): 180-186.
(methodology, input-output.

Miernyk, William H.; Bonner, Ernest R.; Chapman, John H., Jr.; and ShelTlhammmer,
Kenneth. Impact of the Space Program on a Local Economy: An Input-Output
Analysis. Parsons, West Virginia: McClain Printing Company, 1967.

(methodoTogy, input-output)

Miernyk, William H., and Shellhammer, Kenneth L., "Simulating Regional Eco-
nomic Development with an Input-Output Model." (The Economic Development
Administration Grant No. OER J48-6-67-4.) Morgantown, West Virginia:
Regional Research Institute, West Virainia University, July 1968 (Stencil
reproduction.)

(methodology, input-output)

Murray, D.K., ed. Guidebook to the Energy Resources of the Piceance Basin.
- Denver, Colorado: Rocky Mountain Association of Geologists, 1975.
(n-w Colorado, geology)

Mutschler, P.H.; Evans, R.J.; and Larwood, G.M. Comparative Transportation
Costs of Supplying Low-sulfur Fuels to Midwestern and Eastern Domestic
Energy Markets. U.S. Bureau of Mines Information Circular 8614 (1973).

(transportation economics)

Northwest Colorado Agri-Business Association, Meeker, Colorado. Files.
(01, 02, 07)

Office of Economic Opportunity. Federal Qutlays in Cgolorado. Annual.
(Starting in fiscal 1975 published by Community Services Administration.)
(Federal Government)




(69)

104. 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.)
Golden, Colorado: Department of Mineral Economics, Colorado School of
Mines, 1974. (Photocopy reproduction.)
(10, 12, 13, 14, 29, 32, 33, 491, 493, methodology)

105. Prien, Charles H.; Schanz, John J., Jr.; and Doran, Richard K. “Working Paper
#2 - Profile of Development of an 0il1 Shale Industry in Colorado." (THK
Associates and the 0i1 Shale Regional Planning Commission.)} Denver,
Colorado: University of Denver Research Institute, February 1973 (Photo-
copy reproduction.)

(011 shale industry, development)

106. "Proceedings of the 0i1 Shale Symposium." Quarterly of the Colorado School
of Mines. Annual in spring issue.
(011 shale industry, technology, economics)

107. Railroad Retirement Board. Annual Report. Annual
(households)

108. Richardson, Harry W. Input-Qutput and Regional Economics. Trowbridge,
Wiltshire, Great Britain: Redwood Press Limited, 1972.
(methodology, input-output)

109. Rio Blanco 0i1 Shale Project. "Progress Report - Summary: Tract C-a Oil
Shale Development." Denver, Colorado. Quarterly. (Commercial reproduction.)
(quarterly progress report, Federal tract C-a)

110. Rio Blanco 0il Shale Project. "Social and Economic Impact Statement for
Tract C-a." Denver, Colorado. March 1976. (Commercial reproduction.)
(011 shale industry, economic and social impacts)

111. Robert Morris Associates. Annual Statement Studies, Philadelphia, Pennsyl-
vania. Annual.
(financial statements)

112. Ryan, J.J., and Welles, J.G. Regional Economic Impact of a U.S. 0i1 Shale
Industry. Denver, Colorado: University of Denver Research Institute,
1966.
(011 shale industry, development impacts)

113. Shale Country. Denver, Colorado: Mountain Empire Publishing Inc. Monthly.
No longer published.
(general, oil shale industry, publication)

114. %heihunoff & Company, Inc. The Banks of Colorado. Private pub. Annuatl.
60




115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

Sladek, Thomas A. "Recent Trends in 0il Shale - Part 1: History, Nature, and
Reserves." Colorado School of Mines Research Institute Mineral Industries
Bulletin 17 {November 1974).

(011 shale industry, general background information)

Sladek, Thomas A. "Recent Trends in 0il Shale - Part 2: Mining and Shale
0i1 Extraction Processes." Colorado School of Mines Research Institute
Mineral Industries Bulletin 18 (January 1975).

(0il1 shale industry, technology)

Sladek, Thomas A. “Recent Trends in 0il Shale - Part 3: Shale 0il Refining
and Some 0il1 Shale Problems."” Colorado School of Mines Research Institute
Mineral Industries Bulletin 18 (March 1975).

(0il shale industry, technology)

Snyder, G.L. "Geologic Map of Northeastern Routt County, Colorado.” U.S.
Geological Survey Open File Report 74-359, (1974).
{n-w Colorado, geology)

Solow, Robert. “On the Structure of Linear Models."Econometrica 20 (January
1852): 29-46.
(methodology, input-output)

Standley, Stacey, III. The Impact of the Vail Ski Resort: An Input-Output
Analysis. Boulder, Colorado: Business Research Division, Graduate
School of Business Administration, University of Colorado, 1971.

(methodology, input-output)

Taylor, R. Garth; Bartlett, Rom; and Mack, Larry. "Effects of Federal Grazing
Land on the Economy of Colorado." (U.S. Bureau of Land Management and U.S.
Forest Service Contract No. 78-270450-151.) Fort Collins, Colorado:
Department of Range Science and Department of Economics, Colorado State

( )University, 1979. (Photocopy reproduction.)

07

THK Associates, Inc. "Impact Analysis and Development Patterns for the 0il
Shale Region: Mesa, Garfield and Rio Blanco Counties, Colorado." (The
Colorado West Area Council of Governments and the 0il Shale Regional
Planning Commission.) February 1974 (Commercial reproduction.)

(0i1 shale industry, impacts, economic and social)

Tiebout, Charles M. "Regional and Interregional Input-Output Models: An
Appraisal." The Southern Economic Journal 24 (October 1957): 140-47.
(methodology, input-output)

Tri River Agri-Business Farm and Ranch Management Association, Delta,
Colorado. Files.
(01, 02, 07)



125. U.S. Congress. House. Committee on Interior and Insular Affairs. 0il Shale

Development. Hearings before the Subcommittee on Mines and Mining, pt. 1,
93rd Cong., I1st sess., 1974.

(0i1 shale industry, development impacts)

126. U.S. Congress. House. Committee on Interior and Insular Affairs. 0il1 Shale
Development. Hearings before the Subcommittee on Mines and Mining, pt. 2,
93rd Cong., 2nd sess., 1974.
(0ilshale industry, development impacts)

127. U.S. Congress. House. Committee on Science and AStronautics. Energy Facts.
Prepared for the Subcommitee on Energy of the Committee on Science and
Astronautics, Serial H, 93rd Cong., 1st sess., 1973.

(national energy data)

128. U.S. Congress. House. Committee on Science and Astronautics. Energy Facts
II. Prepared for the Subcommittee on Energy of the Committee on Science
and Astronautics, Serial H, 94th Cong., 1st sess., 1975.
(national energy data)

129. U.S. Congress. House. Committee on Science and Astronautics. 0il Shale
Technology. Hearings before the Subcommittee on Energy of the Committee
on Science and Astronautics on H.R. 9693,93rd Cong., 2nd sess., 1974.
(011 shale industry, technology)

130. U.S. Department of Agriculture. Agricultural Stabilization and Conserwvation

Service. Annual Report -~ Colorado. Annual
(01, 02)

131. U.S. Department of Agriculture. Economic Research Service. Impact of the
Food Stamp Program on Three Local Economics: An Input-Output Analysis.
May 1972.
(methodology, input-output)

132. U.S. Department of Agriculture. Rural Electrification Administration.
Annual Statistical Report: Rural Electric Borrowers. Washington, D.C.:
Government Printing OFfice. AnnuaT. o

(491)

133. U.S. Department of Agriculture. Rural Electrification Administration. Annual
Statistical Report: Rural Telephone Borrowers. Washington, D.C.: Govern-
ment Printing Office. Annual.

134. U.S. Department of Agriculture. Rural Electrification Administration. Final
Environmental Statement - 230 KV Transmission Tap Line to Steamboat Springs
and Substantion. Washington, D.C., October 1973.
(EIS, Electric transmission line)

135. U.S. Department of Agriculture. Rural Electrification Administration. Final
Environmental Statement - Hayden Station Unit 2. Washington, D.C., January
1972.

(EIS, electric generation station)




136.

137.

138.

139.

140.

141.

142.

143.

144.

U.S. Department of Agriculture. Rural Electrification Administration. Final
Environmental Statement - Yampa Project. Washington, D.C., July 1974.
(E1S, electric generation station and transmission lines)

U.S. Department of Commerce. Bureau of the Census. Annual Survey of Manu-
( facturers. Washington, D.C.: Government Printing Office. Annual.
20-39

U.S. Department of Commerce. Bureau of the Census. Census of Agriculture:
1969. Volume 1, Area Reports, part 41, Colorado, section 2, County Data.
Washington, D.C.: Government Printing Office, 1972.

(01, 02, 07, 08)

U.S. Department of Commerce. Bureau of the Census. Census of Construction
Industries, 1972: Area Series, Mountain States, CC72-A-8. Washington,
D.C.: Government Printing Office, 1975.

(15, 16, 17)

U.S. Department of Commerce. Bureau of the Census. Census of Construction
Industries, 1972: Industry Series, (Various titles). Washington, D.C.:
Government Printing Office, 1975.

(15, 16, 17)

U.S. Department of Commerce. Bureau of the Census. Census of Governments:
1972. Volume 4, Government Finances. Number 5, Compendium of Govern-
ment Finances. Washington, D.C.: Government Printing Office, 1974.

{local and county governments)

U.S. Department of Commerce. Bureau of the Census. Census of Governments:
1972, Volume 4, Government Fipances. Number 3, Finances of County

Governments. Washingington, D.C.: Government Printing Office, 1974.
(county governments)

U.S. Department of Commerce. Bureau of the Census. Census of Governments:
1972. Volume 4, Government Finances. Number 4. Finances of Munici-
palities and Township Governments. Washington, D.C.: Government Printing
Office, 1974.

(Tocal governments)

U.S. Department of Commerce. Bureau of the Census. Census of Governments:
1972. Volume 4, Government Finances. Number 1, Finances of School
Districts. Washington, D.C.: Government Printing Office, 1974.

(217




145. U.S. Department of Commerce. Bureau of the Census. Census of Governments:
1972. Volume 3, Public Employment. Number 2, Compendium of Public

Employment. Washington, D.C.: Government Printing Office, 1972.
(Jocal and county public employment)

146. U.S. Department of Commerce, Bureau of the Census. Census of Manufacturers,
1972: Area-Series, Colorado, MC 72(3)-6. Washington, D.C.: Government
Printing Office, 1975.
(20-38)

147. U.S. Department of Commerce. Bureau of the Census. Census of Mineral Indus-
tries, 1972: Area Series, Mountain States, MIC72(2)-8. Washington, D.C.:
Government Printing Office, 1975.

(10, 12, 13, 14)

148. U.S. Department of Commerce. Bureau of the Census. Census of Population,

1970:General Social and Economic Characteristics, Final Repart, Colorado,
PC(1)-C7. Washington, D.C.: Government Printing Office, 1972.
(households)

149. U.S. Department of Commerce. Bureau of the Census. Census of Retail Trade,
1972: Area Series, Colorado, RC 72-A-6. MWashington, D.C.: Government
Printing Office, 1972.
(52-59)

150. U.S. Department of Commerce. Bureau of the Census. Census of Selected Service

Industries, 1972: Area Series, Colorado, 72-A-6. Washington, D.C.:
Government Printing Office, 1974.
(70-79, 8072, 81, 891)

1561. U.S. Department of Commerce. Bureau of the Census. Census of Wholesale
Trade, 1972: Area Series, Colorado, WC 72-A-6. Washington, D.C.:
Government Printing Office, 1972.

(50~51)

152. U.S. Department of Commerce. Bureau of the Census. Construction Reports -
Housing Authorized by Building Permits and Public Contracts. Washington,
0.C.: Government Printing Office. Annual.
(15)

153. U.S. Department of Commerce. Bureau of the Census. County Business Patterns,
Colorado. Washington, D.C.: Government Printing Office. Annual.
(employment and earnings)

154. U.S. Department of Commerce. Domestic and International Business Administra-
tion. Bureau of Domestic Commerce. Construction Review. Washington,
D.C.: Government Printing Office. Monthly.
(15, 16, 17)




155.

156.

157.

158.

159.

160.

161.

162.

163.

(74)

U.S. Department of Health, Education, and Welfare. Social Security Adminis-
tration. Directory - Medicare Providers and Suppliers of Services.
Washington, D.C.: Government Printing Office, 1974.

(directory, institutional health medical care)

U.S. Department of Health, Education, and Welfare. Social Security Adminis-
tration. Medicare: Health Insurance for the Aged - Geographical Index
of Reimbursement by State and County. Washington, D.C.: Government
Printing Office. Annual.

(80)

U.S. Department of Health, Education, and Welfare. Social Security Adminis-

tration, Grand Junction, Colorado. Files.
(80, households)

U.S. Department of the Interior. Bureau of Land Management. Draft North-
west Colorado Coal Environmental Statement. 4 volumes and 4 appendices.
June 1976.

(EIS, northwest Colorado coal)

U.S. Department of the Interior. Bureau of Land Management. Final Environ-
mental Impact Statement, Proposed Federal Coal Leasing Program.
Washington, D.C.: Government Printing Office, 1975.

(EIS, Federal coal leasing)

U.S. Department of the Interior. Bureau of Land Management. Public Land
Statistics. Washington, D.C.: Government Printing Office. Annual.
(pubTic Tand administration)

U.S. Department of the Interior. Bureau of Mines. Minerals Yearbook, Vol.
111, Area Reports, Domestic. Washington, D.C.: Government Printing
Office. Annual.

(10, 12, 13, 14)

U.S. Department of the Interior. Bureau of Mines, Subcommittee to Expedite
Enerqgy Development. Also, U.S. Environmental Protection Agency, Socio-
economic Impacts of Natural Resource Development Committee. "A 1isting
of Proposed, Planned, or Under Construction Energy Projects in Federal
Region VIII." (The Committee on Energy and Environmental of the
Denver Federal Executive Board and the Mountain Plains Federal Regional
Council.) August 1975. {(Photocopy reproduction.)

(energy resources, site speciiic identification)

U.S. Department of the Interior. Bureau of Reclamation. Engineering and
Research Center. Report on Water for Energy in the Upper Colorado River
Basin. Denver, Colorado, July 1974.

(water)




164. U.S. Department of the Interior. Bureau of Reclamation. Water and Land Re-
( Sour§e Accomplishments: Statistical Appendix 1. Annual.
01, 497

165. U.S. Department of the Interior. Bureau of Reclamation. Water and Land

Resource Accomplishments: Summary Report. Annual.
(01, 49T, 497)

166. U.S. Department of the Interior. Geological Survey. Area 0il Shale Super-
visor's Office. Grand Jdunction, Colorado. Files.
(0i1 shale industry, Federal tract information)

167. U.S. Department of the Interior. Office of the Secretary. Final Environ-
mental Statement for the Prototype 0il Shale Leasing Program. 6 volumes.
Washington, D.C.: Government Printing Office, 1973.

(EIS, 0i1 shale industry)

168. U.S. Department of the Interior. 0il Shale Environmental Advisory Panel.
First Annual Report. Denver, Colorado: U.S. Department of the Interior,
June 1975.

(general, 0il shale industry, policy issues)

169. U.S.Department of Labor. Bureau of Labor Statistics. The 1947 Interindustry

Relations Study, Industry Reports: General Explanations. Bureau of Labor
Statistics, Report No. 9, March 1953.
(methodology, input-output)

170. U.S. Department of Labor. Bureau of Labor Statistics. The 1947 Inter-
industry Relations Study, Industry Reports: Manufacturing Methodology.
Bureau of Labor Statistics, Report No. 10. March 1953.
(methodology, input-output)

171. U.S. Department of the Treasury. Bureau of Government Financial Operations.
Combined Statement of Receipts, Expenditures and Balances of the United
States Government for the Fiscal Year Ended June 30, 1975. Washington,
D.C.: Government Printing Office, 1975.
(Federal Government finances)

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

173. U.S. Energy Research and Development Administration. Statistical Data of
the Uranium Industry. Grand Junction, Colorado.
(10)

174. U.S. Energy Research and Development Administration. Uranium Exploration
( )Exgenditures and Plans. Grand Junction, Colorado. Annual.
10 ;




175.

176.

177.

178.

179.

180.

181.

182.

183.

(76)

U.S. Postal Service. Sectional Center Facility Managers in Golden and Grand
Jdunction, Colorado. Files.
(43)

Udis, Bernard, ed. "An Interindustry Analysis of the Colorado River Basin in
1960 with Projectsion to 1980 and 2010." (The Federal Water Pollution
Control Administration Contract No. WA 67-4.) Boulder, Colorado: Depart-
ment of Economics, University of Colorado, 1968. (Stencil reproduction.)

(methodology, input-output)

University of Colorado. Bureau of Economic and Business Research. Directory
of Colorado Manufacturers. Annual.
(directory, manufacturers)

University of Denver. College of Business Administration. Denver Metropolitan
Area Consumer Price Index. Denver, Colorado. Quarterly.
(consumer price index, Denver)

University of Denver. College of Law. "Energy Fuel Mineral Resources of the
Public Lands, Volume V. Legal Study of Qil Shale on Public Lands.” (The
Public Land Law Review Commission Contract No. 68-C-12.) December 1970.
(Commercial reproduction.)

(0i1 shale resources, legal aspects, public lands)

University of Oklahoma. The Science and Public Policy Program. Energy Alter-
natives: A Comparative Analysis. (Council of Environmental Quality Con-
tract No. EQ4ACP34.) Washington, D.C.: Government Printing Office, 1975.

(general, energy industries)

University of Utah. College of Law (coal). Also Public Land Law Review
Commission (geothermal). "Energy Fuel Mineral Resources of the Public
Lands, Volume 5, Legal Study of Coal and Geothermal Resources on Public
Lands." {Coal report prepared under Contract with the Public Land Law
Review Commission, Contract No. 68-C-11; geothermal report inhouse.)
December 1970. (Commercial reproduction.)

(coal, geothermal steam resources, legal aspects, public lands)

Upper Colorado Region State-Federal Inter-Agency Group. Upper Colorado Region
Comprehensive Framework Study. Main report and 18 appendices. Pacific
Southwest Inter-Agency Co-mittee, Water Resources Council, 1971. Appen-
dix IV: Economic Base and Projections, by Economic Base and Projections
Work Group.

(methodology, input-output)

Veterans Administration. Administrator of Veterans Affairs. Annual Report.

Annual.
(80)




184.

185.

186.

187.

188.

189.

190.

(77)

VIN Colorado, Inc. Environmental Impact Assessment for Proposed Colowyo Mine,

Colowyo Coal Compan (W.R. Grace and Co.)} Denver, Colorado, December,
1975. (Commercial reproduct1on )
(EIS, coal)

Walters, Forrest, and Ramey, Gary. Colorado Agriculture: Business and Eco-
nomic Activity. General Series 933. Fort Collins, Colorado: Experiment
Station, Colorado State University, December 1973.

(methodology, input-output)

Weeks, J.B.; Leavesley, G.H.; Welder, F.A.; and Saulnier, G.J., Jr. "Simulated
Effects of 0Qil Shale Development on the Hydrology of Piceance Basin,
Colorado." U.S. Geological Survey Professional Paper 908, (1974).

(n-w Colorado, oil shale, development impacts, water)

Western 0i1 Reporter. Rocky Mountain Petroleum Directory. Denver, Colorado:
Hart Publications, Inc. Annual.
(directory, petroleum industry.

White River Shale Project. "Quarterly Report: Environmental Baseline Data
Collection and Monitoring Program, Federal Prototype 0il Shale Leasing
Program, Tracts U-a and U-b, Utah." Salt Lake City, Utah. Quarterly.
(Commercial reproduction.)

(quarterly progress report, Federal tracts U-a and U-b)

Williamson, Robert B. "Simple Input-Output Models for Area Economic Analysis.”
Land Economics 46 (August 1970): 333-338.
(methodology, input—output?

Wright, N. Gene; Stubblefield, Thomas M.; Gronewoller, Henry P.; Crim,
Harry E.; and Swope, Daniel A. Cost of Producing Crops in the Irrigated
Southwest. Part IV, Colorado. Technical Bulletin 221. Tucson, Ari-
zona: Agricultural Experiment Station, University of Arizona, September,
1975.

(01)




Colorado Hater Resources
Research Institute
Colorado State University

Fort Collins, Coicrade 80523 COMPLETION RIPQORT SERIES
No. Title
»
1. Bacterial Resoonse %35 the Soil Environment
2. Computer Simuiation of llasta Transcort in Groundwater Aquifers
3. Snow Accumulation in Relzrion to Forest Canooy
4, Runcff From Foraest and 2qricultural Watersheds
8. So0il Movement in an Aloine Area
6. Stabilization orf Alluvial Channeis
7. Stability of Slopes with Scepaqe
8. Improving Efficiency in fgricultural Water Use
9. Controlled Accumulation of Blowing Snow
10.  Economics and Adninistratinn of Water Rescurces
11.  Organizational Adagtaticn to Change in rubl1c Objectives for Water Management of
Cache La Poudre River S'stnm
12. Economics and Aguinistraticn of Water Resources
13.  Economics of Grourdwater Jevalnprent in the High Plains of Colorado
14. Hydrogeolegy and water Guality Studies in the Cache La Foudre Basin, Colorado
15. Hydraulic Operating Characteristics of Low Gradient Sorder Checks in the Management
of Irrigation Water
16. Experimental Investigation of Zmall Watershed Flocds
17. An Exploration cf Ccwponents Affecting and Limiting Palicymaking Options in
Local Vater Acencies
18. Experimental Investigation of Small Watershed Flcods
19. Hydraulics of Low Gragient Border Irrigation Systems
20. Improving £fficiency in Agricultural Water Use
21.  Waterfowl-Water Temperature Relations in Winter
22. An Exploration of Ceoapcnents Affecting and Limiting Policymaking Qptions in
Local Water Agencies
23. A Systematic Treatraent of the Problem of Infiltration
24. Studies of the Atmospheric Water Salance
25. Evapcr’ ion of .3ter as Related to Wind Barriers
26. Water Tewperature as a quality Factor in the Use of Streams and Reservoirs
27. Local Water Agencies, formwunication Patterns, and the Planning Process
28. Combxneﬂ Cecling and Big-Treatment cf Beet Sugar Factory Condenzer Water tffluent
29, ldentification of drhan Watershed Units Using Re~ote Multispectral Sensing
30. fGechyurasiics at the UHCCHFGrmity fetween Cwedrouk and Alluvial Agquifers
31.  Sedinentation and Contaninant Criteria for datersned Planning and Hana eTent
32. Bacteriai iloverment Tnroudn Fractured Bedrcck
33. The Mechanism of Waste Treitment at Low Temperature, Part A: Microbiclogy
34. The Mechanisit of Waste Treat:uent at Low Termperature, Part B: Sanitary Engineering
35.  An Appiication of Multi-Jariaze Aralysis in Hyacolouy
36. Urban-Metroppiitan Instituticns for dater Piarnning Devalogment and Hanauemenf
37. Searchiny the Social Scisnce Lrierature on Water: A Guide to Select .nfor ation
Storage and Retrieval Systaoms - Freiiminary versicn
38. Water Quality Manacenent Dacisions in Coicrado
39. Institutions for Urbarn-Motrapslitan Water Manaccment Es:zays in Social Thecry
40. Selection of Test Variaviz for %inimal Time Detection of Basin Response to
Natural or Induced Ch1q3e‘
41. Groundwater Accnarde as Affect:d by Surface Veqgetaticn and Manazement
42. Theory and Experinents in lne Peediction of Small Watershed Response
43.  Experirents in Small Watershed Rusronse
48, Economic, Political, and Legai Aspects of Coloraco Water Law
45. Mathomatical Moiel 1nq of Witer Manacement Stratesies in Urdanizing River Basins
46. Evaluation or Yrban Water Managesent Folicies in tre Tonver Metronglitan area
47. Coordinatinn of Acricuitival and Urban Water Quility Menagerent ir the Utin
Ltake Drainaae areg
48, Instituticnal Pocuiriuents for Dptil&? liatar Tyality Manggenient in Arﬁd Yrbtan Areas
49, Improvemants in Hoving ‘«-;n%1 v ;r\v\t,rq Sustens for Conservaticn i dater
50. Systeratic Traatment of Infiltration with Asplications
§1. - An fxperiscented Study of So1l Hazer Flow Systens Tavniving Hystareis
82. Consolidaticn of Irrigation Systems: Phase I-Enﬁineerinq, Legal end Socieclogical
Constraints anz/or Facitilators
83. Systemaric Tesian of Lanet Rerwlaticns for Optimal Surface-Groundwater Usage
54. Geolngic Fistors in the fvajuation of wWater Pollution Potential at Meuntain
Bwelling Sites :
55. MWater iLow in Rolaticn to Envirom ental Tuality
§6. Evaluaticn ena Implermentation o) ibeban Jraienge and Flood Control Projects
57. Snow-Air lnteracticns 3t Manacesspt nt Moaantain Voo e i o nack
58.  Primarv Daca on feonetic Activics, and Jalee Use in Prototype le thale Developrent
Areas of Cnlorado:r Ao Tmatial incaivy
59. A Systes for Sealenic Duafuation ¢ Tollution 4t Meentain Daelling Sites
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