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ERRATA

The following error should be corrected as follows:

Table B-1 marked "EMPLOYMENT" (at the bottom of the table):
The numbers in this ]1ne-are in scientific notation beginning
.3332E 06 0.5210E 06 0.4011E 06, etc.
Each of these numbers is 1,000 times too large.
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CHAPTER 1

INTRODUCTION

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

Three counties in Northwestern Colorado make up the study area.] These
counties comprise parts of Colorado State Planning Regions II and XII. The
Jand area contained in the region consists of approximately 10,356 square miles
and is some 9.93 percent of the state total. The Federal Government owns
6,025 square miles or 58.1 percent of the region's total land area.2 Federal
ownership is represented in a national monument, a national forest, and holdings
of the Bureau of Land Management and the Bureau of Reclamation. Land holdings
of the U. S. Forest Service and the Bureau of Land Management generated
Federal income of 89.5 million in fiscal 1976.3
The region's 1976 population is estimated at 23,060 inhabitants with an
adjusted gross income of some $118 miilion. As a percentage of the state totals

in these categories, the region's population is approximately 0.88 percent of

the total while personal adjusted gross income is some 0.93 percent.
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On balance, the region is a net exporting region (where exports are defined
in terms of deliveries of goods and services outside the region's boundaries).
Net exports are estimated at $91.8 million. The major exporting activities are
the extractive industries and recreation-oriented activities. A significant
percentage of the state's total production of extractive goods comes from the
tri-county region of Northwest Colorado. Somel.8 percent of the value of crop
production in the state is produced in the region; 58.4 percent of the state's
crude oil; and 24.7 percent of the state's natural gas production. The region's
coal output is 64.1 percent of the total Colorado tonnage. Colorado's federal
0i1 shale tracts C-a and C-b are in the study region.5

The relative abundance of aménity resources has encouraged outdoor recreation
activities of all kinds. A major ski area is found in Steamboat Springs. Big
game hunting is an important activity with 36.3 percent and 20.4 percent,
respectively, of the state's 1977 total deer and elk harvest occurring in the
region.6

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, electric power, 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 Tumber.

STATEMENT OF THE PROBLEM

The natural resource base in the region, while relatively abundant in
terms of the capability to satisfy local demands, is nonetheless the focal
point for regional and extra-regional economic conflict. Ownership of the

large deposits of exploitable resources is vested largely with the Federal
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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 regional
resource base are largely determined outside of the region. From this same
perspective, there is a need to develop a detailed description of the economy

as it presently exists and an analytical framework which is capable of assessing
the direct and indirect consequences of alternative scenarios for resource
exploitation proposed by the public and private sectors of the economy. This
description and analysis contitutes the major thrust of the research reported

here.

The Model Used

A tool particularly adapted to these questions is the comprehensive inter-
industry production model developed by W. W. Leontief. The strength of this
mode1 (ofter termed the input-output model) lies in its capability not only to
describe the interdependence existing among sectors of an economy but also in
the capacity to demonstrate, sector by sector, the total consequences of any
number of development scenarios. The model is thus both descriptive and
analytical. The descriptive components are accommodated through the collection
of extensive primary data, from firms within the region, and subsequent
tabulation of the data in a form consistent with the interindustry framework.
The analytical phase consists of the impact analysis, development of the various
multipliers, and consistent forecasting under alternative resource development

scenarios.
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Qutline of the Report

The remainder of the report consists of a description of the method of the
study which is presented in Chapter 2; the analysis of the regional economy,
which is the concern of Chapter 3; and an 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

Moffat, Rio Blanco and Routt counties.

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

In house reports of the U.S. Forest Service and U.S. Bureau of Land
Management. Some 50 percent or $45 million were returned to the state.
Federal income fell from 89.5 million in 1976, to about 27.2 million in
1977, and 24.4 million in 1978. The difference is due mainly to the lack
of o0il shale bonus payments in the later years.

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

Colorado Department of Agriculture, Colorado Crop and Livestock Reporting
Service, Colorado Agricultural Statistics - 1978, July, 1978. 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.

Colorado Department of Natural Resources, Division of Wildlife, 1977
Colorado Big Game Harvest.
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CHAPTER 2

THE METHODOLOGY OF THE STUDY

INTRODUCTION

The national energy situation has focused an increasing attention
on the coal, 0il shale, and oil and gas reserves in the Tri-County Region
of Northwestern Colorado. As evidence of this fact are the prototype
leases of federal oil shale lands. Additional evidence is found in the
increased production of coal from existing operations, proposals for addi-
tional leases on federal coal lands, the two Hayden power plants on line,
and increases in crude petroleum and natural gas production.]

These activities have generally been viewed as isolated from, or
independent of, the remainder of the economic environment. In those cases
where an impact statement has been fﬂed2 more concern has been given to
physical impacts than to social and economic 1'mpacts.3 As a result the
total consequences of such developments have not been thoroughly ana]yzed.4
While we do not propose to perform an ex-post evaluation of the impacts of
existing developments, a major product of this research is the provision
of the analytical capability for 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 purchase of goods and services and the sale of
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outputs. Structural interdependence means, quite simply, that the activities
in one sector 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 opposed to intermediate demands) reflect the demand for goods and ser-
vices in final form. Thus, final demand sectors use or consume a finished
good. Intermediate demands, on the other hand, reflect the demand for goods
and services which are processed before becoming available for final consump-
tion. Thus, changes in final demands result in changes in the processing
(or intermediate) sectors of the economy. The primary purpose of the
interindustry model is to trace these impacts throughout the economy. Tracing
these direct and indirect impacts allows the derivation of the multiplier
effects on production, income, employment, or water use, and also allows the

use of the model in providing consistent forecasts of economic activity.6

PROCEDURES FOLLOWED

The discussion of procedures followed in conducting the research may be
conveniently condenséd into several cétegories 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.

THE DEFINITION OF THE REGION

The Tri-County Region of Northwestern Colorado, for purposes of this
study, was defined as Moffat, Rio Blanco, and Routt Counties. This regional

definition allows for an analysis of the area most immediately impacted by

potential coal and 0il shale development.
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THE 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 that
take place, i.e., the total sales or purchases during a year. This total
output must be divided up into sectors in order to assess the interindustry
structural dependence that prevails. The model structures economic
activity into two major components, suppliers (or sellers) and purchasers
(or users). Each of these is further subdivided according to the following
scheme: Suppliers include: 1) intermediate or processing suppliers who are

producers who must purchase inputs to be processed into output which they

sell to final users or as inputs to other processors; and 2) primary suppliers
whose output is not directly dependent on purchased inputs. This latter
category includes non-local suppliers (or imports). Purchasers include:
1) intermediate or processing purchasers who buy the outputs of suppliers
for use as inputs for further processing; and 2) final purchasers who buy
the outputs of suppliers in their final form and for final use. This
latter category includes purchases by non-local users (or sales to exports).
The level of demand'by final purchasers, and its composition, are determined
outside the processing sector. Production to meet the exogenously 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 we call the processing sector, and the primary suppliers,
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which we call the final payments sector. (The suppliers are conventionally
shown along the lefthand border of an interindustry table.) The two major
divisions of the purchasers are the intermediate purchasers, which we label
as the processing sector {just as with the intermediate suppliers) and the
final purchasers which we label final demand. (The purchasers are conven-
tionally shown along the top of an interindustry or input-output table.)

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

The ideal sector delineation would allow unique recognition of indus-
tries 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 idea1.8

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
disaggregation in all sectors. Since our purpose here is largely to deter-
mine the impacts of coal and oil shale development and other sectors such as
agriculture and local government, economic sectors such as trade and ser-
vices do not require detailed disaggregation. The final delineation of the
sectoring plan adopted for this study is shown in Table 2-1. A discussion
of the two non-conventional accounting device sectors and how they are used
follows. These sectors are the local and county taxes account and the
transfer account. There is also an explanation of the profit and depreciation

sectors.
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TABLE 2-1

SECTOR IDENTIFICATION, TRI-COUNTY REGION OF
NORTHWESTERN COLORADO, 1976

Sector 1972
Number Sector Description SIC Codes

Processing Sectors

1. Ag/Livestock 01, 02, 07

2. Coal Mines 12

3. 0i1/Gas Production 13

4. Construction 14, 15, 16, 17

5. A11 Manufacturing 20, 24, 25, 27
28, 32, 35, 38,
39

6. Transportation/Communication 40, 41, 42, 45
47, 48

7. Electricity; Gas Utilities 491, 492

8. Wholesale Trade 50, 51

9. Retail Trade k2, 53, 54, 55,
56, 57, 58, 59

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

11. Services 70, 72, 73, 75,
76, 78, 79, 81,
86, 89

12. Medical Services 80

13. Education 82

14. Water, Sewerage, Trash Removal Services 494, 495

15. Local and County Roads -

16. Local and County Government 91, 92, 93, 94,

95, 96
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TABLE 2-1 (Continued)

Sector 1972
Number Sector Description SIC Codes
17. Local and County Tax Accounts -

18. Subtotals

Final Demand Sectors

19. Households -

20. State of Colorado 91, 92, 93, 94
95, 96, 97

21. Federal Government 51, 92, 93, 94,
95, 96, 97

22. Transfer Account -

23. Economic Investment -

24. Shale 0il -

25. Exports to Colorado Other Than the Tri-County

Region -
26. Exports to the Rest of the World -

27. Totals
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The local and county government tax sector is employed as an accounting
device. With the exception of building permit fees, franchise taxes, local
and county liquor Ticense fees, charges for services, intergovernmental
transfers, and fines and forfeitures, all revenues (basically property and
sales taxes, though also general occupation license fees) accruing to
local and county government entities are shown as being paid to this account
(sector). In turn the account distributes the tax monies to the appropriate
agencies.

Thus the entries in the row for the local and county government tax
sector show the amounts of Tocal sales and property taxes paid by each
respective sector in the Northwestern Colorado economy. In turn, the
entries in the local and county government tax column show the relative
distribution of local sales and property taxes 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 Northwestern Colorado inter-
industry 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 various cells

row and column also appears in the appendix.
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First, insurance premiums were divided so that a value equal to loss
experiences ($5,932,125) was separated from other revenues ($5,769,012).
This value equal to loss experiences was then prorated among the various
sectors in accordance with their premium payments and directly charged into
the transfer row. Thus, the $5,932,125 loss experience is not part of the
total gross output of the finance, insurance, and real estate sector. The
transfer column in turn is shown as making the claim payments to the various
sectors, construction ($278,671), retail trade ($266,543), insurance
and real estate ($28,099), health medical care services ($1,055,685),
services n.e.c. ($1,475,378), households ($1,178,500), imports from
Colorado other than the Tri-County Region ($1,015,132), and imports
from the rest of the world ($645,833).

Second, the State of Colorado and the Federal Government both gen-
erated revenues in the Tri-County Region of Northwestern Colorado that
exceeded the value of their expenditures in the region. These financial
surpluses are shown as outlays by the respective state and federal sectors
to the transfer account row. The transfer column then shows the State of
Colorado's financial surplus ($16,121,328) as an import from Colorado other
than the Tri-County Region; the Federal fovernment surplus ($75,631,866) is
shown as an import from the rest of the world.

Third, transfer payments to households are handled through the transfer
account.g 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
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10 The transfer account column then makes the pay-

transfer payment(s).
ment to the household account.
Fourth, financial capital finds its way into the Tri-County Region

" When interest payments

by means other than local financial institutions.
are made on this outside finance, the dollars involved leave the region;

a lower bound estimate for this phenomenon was $2,817,486 for interest

paid to private accounts and $3,473,114 paid to the federal government.

To account for this, the total gross output of the regional financial
institutions was increased by $6,290,600 so that all interest payments in

the region could be shown as being made to the finance sector. The finance
sector then charged the transfer row with the amount of the increase and

the transfer column charged the same to the imports from Colorado other than
the Tri-County Region and federal government account.

Fifth, interest paid by local financial institutions ($4,157,176) on
savings accounts and certificates of deposit were charged against the trans-
fer account row. The transfer account distributed this interest among
various row entries with a prorated estimate of regional -interest income.

Finally, the transfer account was used to close profits, interest,
rents, and the like into the household sectorand to expatriated profits.

To accomplish this, the transfer account column shows a $96,864,830 credit
at the intersection with the profit sector while $36,293,952 is charged at
the intersection with the household row.

Where enterprise accounting was employed, the profit sector includes
after tax profits, charges to reserves for bad debts, capital loss amortiza-
tion, and outlays for rents and roya]ties.]2 Where government fund accounting

was employed, the profit sector includes surplus of current revenues over
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13

current expenditures,]4

the value of capital expenditures appropriated out
of current revenues, contributions to bond indenture sinking funds out of
cﬁrrent revenues, net charges out of current revenues to any other reserve
fund (.e.g, contingency funds), and rent payments. The profit sector is
shown exporting $5,258,253. Of this amount, $1,520,838 represents what
investors had to pay in local property taxes and a power plant under con-
struction; $1,365,549 is interest income from front range financial insti-
tutions, and $2,371,866 represents the estimate of dividend income flowing
into the region from the outside world.

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

With the exception of the intersection of the household row and the
transfer column and the household on household cell, the household row
represents wagés and salaries paid subject to withholding. In the absence
15

of an adequate source for domestic employment earnings, 67 employees

are assumed to be full time equivalents at $2.50 an hour for 2,000 hours.

QUESTIONNAIRE DESIGN AND USE

Previous experience with questionnaires employed to obtain primary
information 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
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translation from a firm's accounting language into SIC codes. The typical
entrepreneur or manager doesnot 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 behind
profit and loss statements for the firms interviewed.

Mot all interviews could, however, be conducted as planned. It was
found, for example, that some firms would have to refer for legal advice
while others did not want to reveal information in the form desired. Even
though it was established that the research should not solicit primary data
through the mail, it was necessary to design a questionnaire for use both as
an interview focal point and as an item that could be Teft 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 Northwestern Colorado interindustry
study sector descriptions and regionalized according to (a) Northwestern

Colorado, (b) Colorado other than the Northwestern region, and (c) activity
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outside Colorado. A question on water use was included to provide infor-
mation on sector-by-sector water withdrawals. The level of production
capacity utilization question was used to provide general background

information.

SELECTION OF THE BASE YEAR

Other than a consumer price index for the Denver metropolitan area]6

there is no price index constructed specifically for Colorado. This effec-
tively removes one criterion (relatively stable prices) from consideration
when selecting a base year for Colorado economic studies. The 1974 base
was selected for the following two reasons.

Interviewing for the Northwestern Colorado interindustry study commenced
in February 1975. Calendar 1974 was the most recently completed accounting
cycle for most firms; it was anticipated that the information from this
cycle would be qualitatively speaking, foremost in the command of the inter-
viewees. Also, activities of relatively new firms were automatically incor-
porated in the primary data base by soliciting what was then the most

current information.

CONDUCT OF THE SURVEY

Interview schedules were arranged by telephone beween 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
enterprise was tabulated to conform to the sector delineations and regional
descriptions as defined in Table 2-1. Care was exercised at this step to
assure a balance between outlays and sales. Any anomalies were checked and
corrected before proceeding further.

The next step was to aggregate questionnaire forms within a sector
and to expand the information to represent gross flows. An iterative process
was used to accomplish this so that the relative composition of a given
sector delineated for the Tri-County interindustry model would be more
truly ref]ected.]7 The final iteration produced gross flow patterns
for the respective sectors delineated in the modeL18 The gross flows
identified in this manner provide the border totals for the initial
transactions statement.

Reconciling discrepancies in any given transaction cell is to be
expected; only if the research yielded perfect knowledge about outlays
and sales would this be avoided. A discrepancy can emanate from one of
several sources or a combination thereof. The sales or purchases of one
industry to or from another industry can be misrepresented, or the total
gross output value for individual sectors can be in error. In the former
case other rows and columns are affected by the error. In the latter, there
is an aggregate distribution error in both outlays and sales for that sector.
Each discrepancy is examined individually and reconciled on a case-by-
case basis. Fortunately, the sources of relatively large discrepancies
could be jsolated and remedied through additional examination. Small
discrepancies were reconciled by using imports from and exports to the

world other than Colorado as residual accounts.
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DATA SOURCES BY SECTOR

(1) Agricultural Production SIC 01, 02, 07

Colorado. Department of Agriculture. Colorado Crop
and Livestock Reporting Service. Colorado Agri-
cultural Statistics. Annual.

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

Industry survey data.

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

Colorado Agricultural Statistics reports crops on a production

and market value basis. By contrast the total gross output in the
interindustry model is reported on a market receipts basis. The
implication of this difference is not too critical when virtually

all production is marketed; this is not the case with hay, however,
the major crop of the three counties. Thus to obtain an estimate

of the market receipts from hay the ratio of hay marketings reported ‘

in the 1969 Federal Census of Agriculture to the 1969 market value

of hay reported in Colorado Agriculture Statistics was applied to the

latter's 1976 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 three counties was determined
from information secured from the Cooperative Extension Service. The
value of output by agricultural services was estimated by using infor-

mation gained in surveys conducted during 1975.
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(2) 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 Econ-
omics Institute, 1977. (Xerox reproduction.)

Industry survey data.

Data on tonnage and labor days are avajlable in the Division
of Mines publication on a mine by mine basis. The PUC files, the
Hebb-Curtin study, and survey information provided the data used
in estimating price. Observe that the sale by coal production to
the investment component of the region's economy is an inventory
accumulation figure that in due time will be influenced by electric
power generation.

(3) 041 and Natural Gas Production SIC 13
Colorado. Department of Natural Resources. Dﬁvision'of

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

Colorado. Department of Natural Resources. 0il and Gas
Conservation Commission. Oi]_and Gas Statistics.
Annual.

Industry survey data.

Pederson, John A., and Rudawsky, Oded. "The Role of
Minerals and Energy in the Colorado Economy." (U. S.
Bureau of Mines Grant No. G-0122090.) Golden, Colorado:
Department of Mineral Economics, Colorado School of
Mines, 1974. (Xerox reproduction.)
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Total gross output values for oil and natural gas production
were taken from the State of Colorado publications. Interindustry
flows were estimated by using the Pederson-Rudawsky study adjusted
and updated with information gained in independent surveys and
using both Nelson and Wholesale Price Indices. It should be noted
that the intrasector transaction estimate (essentially ooerators
purchasing from field services) causes the total gross output value
of the sector to be greater than the output value of crude and
natural gas.

Also, the market value of stripper wells and natural gas pro-
duction increased at a greater rate than did input prices from the
time of the Pederson-Rudawsky study to 1976. After accounting for
jncreased royalty values (an estimate based on the United States |
Government's royalty revenues) and increased input prices there was
still a considerable portion of the regional oil and gas dollar that
was unaccounted for. That residual was charged to profits and the
imputed federal and state corporate income taxes.

Construction SIC 14, 15, 16, 17
Colorado. Department of Labor and Employment. Files.

Industry survey data.

Information gained by interviews with contractors was used
to calculate a ratio between contract value and outlay for labor

on a two-digit SIC level. This ratio was then applied to the
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annualized employment and wage data for 1976 provided by the
Colorado Department of Labor and Employment to estimate total
gross output.

Note is made of the inclusion of SIC 14, nonmetalic mining,
in the construction sector of the model. This was neéessary to
avoid disclosing information peculiar to a limited number of
operators.

Manufacturing SIC 20, 24, 25, 27, 28, 32, 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 Tevel.
This ratio was then applied to the 1974 annualized employment and
wage data provided for the three 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 1976 was used as a proxy

to initially boost the 1974 output values to 1976 dollars. Select
manufacturers were contacted to gain information necessary for further

refinement of changes in both real and dollar values.



2-18

About half of the manufacturers in the three county region
were included 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 three 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 standardized technology, e.qg.,
dairy manufacturing. |

(6) Transportation and Communication SIC 40, 41, 42, 45, 47, 48

Colorado. Department of Labor and Employment. Files.

Colorado. Public Utilities Commission. Files.

Colorado. State Auditor. Files.

Industry survey data.

Information pertinent to railroad and telephone communications
was gained from filed PUC reports and survey. Because of the nature
of the accounting systems employed by the firms ihvolved, a signi-
ficant amount of prorating was required to scale the data to approxi-
mate the three county conditions. The methods of prorating, originally
developed for 1974 conditions in nine northwestern Colorado counties*
were applied to reported 1976 data.

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

*The Economy of Northwestern Colorado: Description and Analysis, Contract

Report, Bureau of Land Management, March 1977, S. L. Gray, J. R. McKean and
J. Weber.
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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 survey provided an estimation for the output level.
For a first approximation of 1976 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 tarrif increase
of fifteen percent was used to represent price changes.
Electric and Natural Gas Utilities SIC 491, 492

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. For example,
power is generated at the Hayden power plants (in the three county
region) and transmission of that power takes place both within and
outside of the region. Thus using the 1976 PUC report for Colorado
Ute Electric Association, the direct cost of power generation at the
Hayden sites was accounted for in the three county output value.
Power deliveries to White River and Yampa Valley Electric Associations
were treated as regional uses of Hayden power; the balance of Hayden
power was treated as an export. The transmission expense incurred
by Colorado Ute were prorated over the miles of line in the three

county region and miles of line outside the region with the former
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being imputed to three county output value. Depreciation charges,
interest, property taxes, general overhead, and profits were each
directly charged to regional output or prorated depending on the
case at hand and the information available. Note is made here
that property taxes on plant under construction are shown in the
transaction table as being charged to the investment column.
Simi]ar'techniques were used to impute regional output vaiues

to the activities of firms such as Moon Lake Electric Association,
West Slope Gas Company, Greeley Gas Company, and so forth. Electric
and gas activities under the control of Tocal public authorities
were identified by examining 1976 reports filed with the State
Auditor. Finally, information gained from the Colorado Department of
Labor and Employment and from interviews provided cross checks
throughout the estimation of the activities of this sector.

(8) Wholesale Trade SIC 50, 51; also

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

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

Colorado. Department of Labor and Employment. Files.

Colorado. Department of Revenue. Annual Report. Annual.

Industry survey data.

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 1976 three county
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model. Modifications 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 1976 informa-

tion. 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 1976. The out-

put change ratio was used to boost the 1974‘emp1oyment as determined
from data provided by the Colorado Department of Labor and Employment.
Finally, the 1974 survey information was modified to allow for
relative price changes in seTect inputs, specifically newspaper
advertising, transportation, communications, electric and gas
utilities, payrolls, and local taxes.

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 links between producers and users. The absence
of margining would interject the huge trade sector dollar turnover
between producers and consumers. The three county regional model
was margined. The output of local producers was distributed to the

various sectors in accordance with survey findings. Where the output,
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e.g., milk products, ordinarily goes first to a trade sector, e.qg.,
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. Merchandise imports by the

trade sectors were prorated and assigned to the various regional
sectors based on the relative volumes of purchases from the trade
sectors.

Finance, Insurance, and Real Estate SIC 60, 61, 62, 63, 64, 65, €6

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 Offices, respective counties. Files.
Federal Credit Banks of Wichita. Files.
Federal Home Loan Bank Board. Combined Financial Statements -

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

Industry survey data.

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

The output value of the finance sector was entered in the three
county interindustry model as the estimated value of interest charges
jncurred within the region. Interest earnings by commercial banks

were readily identified in the Sheshunoff publication; likewise, the
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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 Finan-

cial Statements was prorated by a wage and salary formula for the

three county region. Survey data was 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
companies in the 1974 nine county interindustry study suggested that
a precise accounting for insurance premiums paid on per county basis
was a near impossibility. Another difficulty observed was with
respect to loss claims; specifically, in a small region the losses
incurred by any one economic sector cannot be predicted with any
certainty. Thus, for the three county interindustry model the in-
surance sector was handled as follows.

Gross insurance premjums paid in the three county region were
approximated by prorating premiums paid in the State of Colorado by
a personal adjusted gross income figure. Premiums paid in Colorado

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

personal income is reported in the Department of 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
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the three county interindustry model and the balance was charged

as gross output of the insurance sector. Accordingly, the transfer
row collects the portion of premiums paid that subsequently reimburses
for losses and the transfer account column distributes the same to
contractors, 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 accomcdate
certain relative price changes such as for utilities, taxes, and wages.
Services sic 70, 72, 73, 75, 76, 78, 79, 81, 86, 89

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

Colorado. Department of Labor and Employment. Fiies.

Colorado. Department of Revenue. Annual Report. Annual.

Industry survey data.

U. S. Department of Commerce. Bureau of the Census. Census
of Selected Service Industries, 1972: Area Series, Colorado,
72-A-6. Washington, D. C.: Government Printing Office, 1974.
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Sales by the hotels and other lodging facilities sector were
estimated by annualizing the pertinent information reported in the

Department of Revenue's Annual Report; as with the trade sectors,

an extrapolation factor was used to cover the last six months of 1976.
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 1976 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.
Estimation of the output value of the other service sectors was

accomplished as follows. The Census of Selected Service Industries

provided 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 was dis-
aggregated 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 1976 and price changes

from 1972 to 1976 were approximated by utilizing an index analogous to
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the index described in the trade sectors. Outlay distributions
were estimated from information gained by interview, and select
adjustments were made to accomodate relative price changes.
Health SIC 80

Colorado. Department of Labor and Employment. Files.

Colorado. Department of Revenue. Annual Report. Annual.

Colorado. State Auditor. Files.

Industry survey data.

Health facilities owned by local public authorities had current
financial statements on file with the State Auditor. The delivery
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 rela-

tive price changes. Information was not available to estimate changes
in wage rates from 1974 to 1976 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 Expenditures:
Colorado School Districts. Annual.

Industry survey data.

Information on public school districts is published on a school

year basis in Revenues and Expenditures. The 1976-77 data had yet to
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be published so the Department of Education's files were used to
secure information pertinent to the latter part of 1976. Infor-
mation on the Rangeley Junior College District and the Colorado
State Extension Service was secured directly. All data were
annualized and distributed on the basis of survey information.
Water, Sewer, and Trash SIC 494, 495; also
Local and County Roads; also
Local and County Government; also
Local and County Taxes

Colorado. State Auditor. Files.

Industry survey data.

The 1976 audit reports for all local and county government
authorities were examined and the data contained therein were
aggregated. Information gained in select interviews facilitated
the distribution of the various sectors' outlays.

Mention is made of an accounting device in the three county
mcdel, namely the tax account. Conventional interindustry trans-
actions 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 Tocal and county government authori-
ties. The disaggregation of the local and county government functions
in the three county model, if convention were followed, would have

required prorating taxes paid by any one economic sector. The procedure
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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 colliects
all local and county property, specific ownership, and sales taxes
and the tax account column distributes these monies to the various
agencies.

(19) Households

Colorado. Department of Labor and Employment. Files.

Colorado. Department of Revenue. Annual Report. Annual.

Colorado. Public Employees Retirement Association. Files.

Colorado State University. Cooperative Extensijon Service.
Trade Areas Study: Northwest Colorado Area. Fort
Collins, Colorado, May 1966.

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 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. MWashington, D. C.:
Government Printing Office, 1972.

Household income in the three county interindustry model is
shown as emanating from wages and salaries subject to withholding,
proprietorship, partnership, and Sub-Chapter S Corporation income,

interest, rent, and dividend income, and transfer payments.
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The Department of Revenue's Annual Report publishes, on a
county basis, personal adjusted gross income figures. Because the

latest published Annual Report covered through fiscal 1976 (largely

covering calendar 1975 returns), the first approximation of the 1976
personal adjusted 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
acjusted gross income was for 1976. 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 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 countries provided information
on the level of payments made to households by the three cqunties'
departments of social services. An estimate of payments by the Colorado
Public Employees Retirement Association was made based on information
provided by the Association. The value of transfer payments made by
the U. S. Government was approximated by annualizing the reported infor-

mation in Federal Outlays. Life insurance distributions were estimated

in accordance with the procedure described in the insurance section of

this writing.
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Payments made to the household account by the respective regional
economic sectors reflect an estimate of wages paid subject to with-
holding. For most of the private enterprise portion of the economy,
this estimate reflects the place of work data base provided by the
Colorado Department of Labor and Employment files. Estimates on the
earnings of agricultural, railroad, and government employees reflect
the information sources peculiar to those sectors. The household
on household cell was imputed by taking the domestic employment

figure from the Census of Population and annualizing a $2.50 wage

rate. The transfer column entry for households is a closing entry
that is described in detail in the transfer account section. Essen-
tially 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. Examination of the data in the Extension

Serviée's Trade Areas Study suggested that this was not an unreasonable

procedure. The reason the Trade Areas Study was not used directly was

because of its dated findings.
(20) State Government; also
(21) Federal Government

Colorado. Department of Education. Revenues and Expenditures:
Colorado School Districts. Annual.
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Colorado. Department of Highways. Colorado's Annual Highway
Report. Annual.

Colorado. Department of Natural Resources. Division of Wildlife.
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 Qutlays 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
Operations. 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
Individual Income Tax Returns. Washington, D. C.:
Government Printing Office, 1972.

Total gross output for the government sectors is defined in terms
of the estimate of revenues from all sources. For private enterprise
in the endogeneous 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 report business tax liabilities
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on a county basis. Further, previous research experience has

demonstrated that prorating the reported state level of collections

(reported in the Treasury's Combined Statement of Receipts Expendi-

tures and Balances and the Department of Revenue's Annual Report) -

by such factors as population or personal income produces questiocnable
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 and non-resident hunting fees collected from
tourists in the three county region.

A1l estimates of government revenues were annualized and put
on a 1976 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 Management, and U. S. Postal Service, provided the information
to estimate agency operating exnenditure 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 Office.
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State of Colorado Expenditures were first approximated by
information contained in regionalized budgets provided by the
Department of Planning and Budget. This information was on a state
planning region basis and was designed for State analysis for the
fiscal 1976 budget so modification was necessary on an agency by
agency basis. Contacts were made with the larger agencies such
as the Division of Wildlife and the State Department of Highways
to accomodate this requirement.

The estimates for revenues for both the State of Colorado and
the U. S. Government exceeded the estimates of their outlays. This
difference was charged to the transfer account and the transfer
account treats them as an import to the three county region.
Transfer Account

The transfer account is an accounting device that allows for
two unique and distinctive characteristics that are not found in
conventional regional interindustry studies. First, the assumption
that transfer payments cancel in the net is dropped. Second, the
model handles financial balances in such a manner as to give rise
to a definition of regional income more analogous to the definition
of national income. A schedule of the transfer account as it

appears in the initial transaction table is shown in the appendix.
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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 household saving. The profit row also "exports" household

dividend income to the world, a portion of household interest

income to Colorado outside the three county region, and the pronerty

taxes paid on electric plant under construction to the greater part

of Colorado.

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, after assigning
estimated interest income to households and the various government
sectors, the transfer column charges the profit row with the undis-
tributed residual.

Survey information was used to estimate the investment column.

The value of investment 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 entrepreneurial income was treated as expatriated
profits.

The 011 shale column in the basic transaction table was designed
to block out space in the computer program for projection of the ;

industry at a latter time.

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

Exports - World
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Imports and exports in the three county interindustry model
were estimated by using survey information. Also, in the process
of reconciling and balancing the transactions table, the entries in
these rows and 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
Characteristics, 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 three county region. 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 on a four-digit SIC basis. With the exception
of the construction\sectors, these data points were adjusted on a sector
by sector basis to approximate 1976 conditions. The securing of useable
data from the 1976 quarterly reports would have been an extremely
expensive and time consuming process which could not be justified for
the three county study. Because of the volatile nature of the construc-
tion sectors an exception was made and the information was secured

directly.
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No single source or agency seems to be able to provide an
adequate estimate of annualized full time equivalent employment in
agriculture. Consequently, the published estimate of farm labor in

the 1970 Census of Population was used as a proxy. Employment by

government agencies was estimated by using survey information.
Caution is exercised to the fact that employment levels as

defined in the three county 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 Manpower Review for a complete dis-

cussion on this matter. (excerpts are attached)
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COLORADO TRENDS

Colorado labor force estimates have recently been benchmarked to the 1976 national
Current Population Survey on a state-wide basis. This benchmarking process has
introduced substantial adjustments to previously published employment and unem-
ployment estimates for the State as far back as January 1970. Consult the article
beginning on page 3 of this edition for a discussion of this development and its
effect on future data presented in the Manpower Review.

On a seasonally adjusted basis the Colorado unemployment rate dropped to 5.2 per-
cent in January, an improvement over the 5.5 percent registered during December
1976 and the lowest level achieved since December 1974. The State unemployment

rate last year at this time was 6.0 percent.

© The number of Colorado jobless dipped to 63,800 in January after seasonal adjust-
- ment -- down 3,900 from December and 7,800 from a year ago. The level of unem-

TN STRERETIYN L X0 7 .

ployment in the State has been declining since November 1976, according to the
seasonally adjusted series, indicating a definite trend toward improvement in
Colorado Tabor market conditions during this period.

Seasonally adjusted January employment showed a growth of 14,600, rising to
1,170,800. This is 56,200 above the year ago figure of 1,114,400 and the highest

© level reached to date in this series. Colorado employment has registered steady
i monthly growth since August 1976.

; The unadjusted unemployment rate for January in Colorado was 5.9 percent, up from
; December's 5.7. Unadjusted employment dropped 21,600 and unemployment rose 900
* from December. The relative movements in the seasonally adjusted and unad:justed

Colorado labor force series indicate that historically January has generally been

. a month of rising unemployment and falling employment. (For a discussion of
; seasonal adjustment see "Seasonally Adjusted Labor Force Data Introduced,”" in the
« November 1976 issue of the Manpower Review.) The magnitudes (continued on page 2)

IN THIS ISSUE:

_ A discussion of the 1975 CPZ benchmark, "Colorado Labor Force Estimates Benchmarked to Current Population Survey,”
. together with the revised historical series, begins on page 3.

. Revisions to previously published seasonally adjusted labor force data start on page 14,

A new quarterly publication entitled "Unfilled Job Openings Report” is now available from the Research and Analysis

. Unit of the Colorade Division of Employment and Training. A description and order blank are on page 17,

- The quarterly, "Denver Area Hourly Earnings Index, " appears on page 20.
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COLORADO LABOR FORCE ESTIMATES BENCHMARKED
TO CURRENT POPULATION SURVEY

Introduction of Statewide Survey:

Due to an overall expansion in coverage the national Current Population Survey
(CPS) is now being used as an annual benchmark for all Colorado labor force
estimates. The revisions in the originally published data series caused by
this benchmarking process will affect estimates back to January 1970 for every
Colorado area except the Denver-Boulder LMA. The Denver area has been bench-
marked to the CPS for the past several years and thus revisions prior to 1974
are minimal.

Since 1940 the household survey procedure known as the CPS has been utilized to
compile labor force statistics on the national level. At the present time some
55,000 housing units around the country are assigned for interview each month
in this survey. In contrast, labor force data on the local level is derived
through a federally developed procedure involving the use of locally available
information from administrative data systems and derived statistical relation-
ships. It is widely believed that the household survey technique utilized at
the national level is much more consistent and reliable than the mathematical
building block approach used locally.

In 1974 the federal Bureau of Labor Statistics (BLS) made provisions for the
benchmarking of local labor force data to the CPS in those areas in which the
CPS sample was of sufficient size to produce a locally valid annual average.
In Colorado this meant that employment and unemployment estimates for the
Denver-Boulder LMA began to be benchmarked annually to the CPS, while fiqures
for the balance of the State area were computed in the historical manner with-
out benchmarking.

State Methodology and BLS Methodology:

At the time of the 1975 CPS benchmark for the Denver-Boulder LMA, which occurred
in early 1976, the BLS also instituted a program of adjusting labor force data
in non-CPS areas of the country to broad national CPS totals. This had the net
affect of lTowering unemployment rates in all Colorado areas outside Metropolitan
Denver for 1975 and 1976 at the same time that the regular CPS benchmarking pro-
cess in the Denver-Boulder LMA drastically raised the area's unempioyment. (For
a more in-depth discussion of these events, see the April 1976 jssue of the
"Colorado Manpower Review.")

During this period the Research and Analysis (R & A) unit of the Colorado Division
of Employment and Training, after much study, felt that the BLS mandated adjust-
ments to the Colorado labor force series did not take into account Colorado's
unique situation of being partially a CPS area and partially a non-CPS area.

R & A decided to produce, in addition to the data calculated utilizing all the
BLS mandated adjustment for federal program purposes, another labor force series
for all Colorado areas which could be used for economic analysis. Thus came
about the division of "State methodology" and "BLS methodology." In the State
methodology series for economic analysis, the BLS method of extrapolating the
1975 CPS level into 1976 for the Denver area was modified to allow for changing
economic conditions. The result of utilizing this variable extrapolator was an
overall lowering of the unemployment rate in the Denver Metropolitan area during
1976, as compared to the rate calculated under strict BLS methodology. For areas
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outside the Denver-Boulder LMS, the State methodology series disregarded the
procedure of adjusting employment and unemployment data in non-CPS areas to meet
broad national CPS levels. The result was a higher unemployment rate for these
"balance of the State" areas than that recorded by the BLS methodology. It
should be re-emphasized that the distribution of federal monies to high unemploy-
ment areas was based on the federally mandated BLS series of labor force data.

The recent release of 1976 CPS data for both the Denver-Boulder LMA and the State
of Colorado as a whole indicates that the position adopted by the R & A staff
during 1976 was justified. Revisions introduced from the 1976 CPS benchmark have
substantially lowered the estimated unemployment rate in the Denver metropolitan
area even below the Tevel produced by the State methodology. In areas outside
Denver, the expanded 1976 CPS indicates that unemployment was being significantly
underestimated by the strict BLS methodology and also to a lesser extent by State
methodology. The net result of the 1976 CPS benchmark is statewide 1976 unem-
ployment rates that are very similar to the ones originally published under both
State and BLS methodologies. Large adjustments, however, are made from the BLS
methodology in the distribution of unemployment between the Denver-Boulder LMA
and the balance of the State.

According to the current CPS benchmark, the annual average unemployment rate for
the State of Colorado was 5.9 percent in 1976. Both State and BLS methodologies
indicated a 1976 Colorado unemployment rate of 6.0 In the Denver-
Boulder LMA, however, the 1976 CPS derived unemployment rate was 6.1 percent,
~compared to 6.6 under State methodology and 6.8 percent under the BLS mandated
procedure. In the balance of the State, CPS figures showed a 1976 annual aver-
age unemployment rate of 5.6 percent, while computed under State methodology the
1976 rate was 5.2 percent and under BLS methodology it was 4.8 percent.

State Methodology Series Discontinued:

As previously indicated, the adjustment in Colorado unemployment rates which

have come about as a result of expanded CPS measurements are in line with the
anticipations of the Research and Analysis staff. They indicate that the vari-
ations from the strict BLS procedures which were encompassed in the State method-
ology series of Tabor force calculation were, indeed, a step in the right
direction. However, with the introduction of statewide CPS benchmarking, the
contradictory treatment of Tabor force computations in Colorado's non-CPS areas
which occurred under mandated BLS procedures has been abolished. It is now felt
that the State methodology concept of labor force calculation has served its pur-
pose and the primary cause of its inception has disappeared. Since all Colorado
labor areas are now benchmarked directly to the CPS, there will no longer be pub-
lished separate labor force estimates computed under State and BLS methodologies.
Labor force statistics computed under BLS/CPS methodology will be put forth as
both a tool for economic analysis and a requirement for federal program eligi-
bility purposes. Hopefully, this approach will also result in less confusion
concerning employment and unemployment data.

This is not to say that R & A analysis of the computational processes and the
validity of Colorado labor force estimates will cease. Even under the current
system of statewide benchmarking to CPS levels, there is room for guestioning
and discussion.
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Reliability of Current CPS Data:

In the past, the unemployment side of labor force estimating has usually received
the most emphasis. The level of unemployment and the unemployment rate has
tended to be the overriding concern of people interested in the validity of
statistics for Colorado or any other area. It should be realized, however, that
the calculation of employment is also important and changes in the rate of job
growth can be very meaningful in the analysis of economic trends.

According to CPS figures, in 1976 Colorado showed a gain of some 72,000 jobs over
the prior year. That would be the second highest annual employment growth for
the State since the compilation of labor force data began--in the only higher in-
stance employment grew by 93,000 during the 1972-73 period according to the CPS.
1976 was definitely a year of recovery for the Colorado economy, but an expansion
of 72,000 people on the employment side does not appear to be justified at this
point.

This magnitude of job growth has, so far, not materialized in any other data
systems which reflect on the total employment level. The Current Employment
Statistics (CES) program data on nonagricultural wage and salary employment by
place of work, which is derived from a monthly mail sample survey of employers

and appears regularly in the Manpower Review, indicates job growth between 1975
and 1976 in Colorado of just over 27,000. Admittedly, this series is not
equivalent to the total employment calculation, and due to the benchmark timing of
the CES program, some growth occurring in employment is not registered. The
currently published CES data on place of work, nonagricultural wage and salary
employment is based on a March 1974 benchmark primarily with an Employment Service
report known as the ES-202. The ES-202 is a compilation of confidential reports
on employment and earnings which each eligible employer is required to file with
the Colorado Division of Employment and Training under the State's Employment
Security Act. Employment attributed to firms which have come into being during
the 1976 period of economic growth in Colorado would be unrepresented in CES

data based on the March 1974 benchmark.

Preliminary data from the ES-202 through the third quarter of 1976 registers
approximately 37,000 new jobs in Colorado over the same period in 1975. There
are certain portions of nonagricultural wage and salary employment that are not
included in this report--primarily related to government--but that still leaves
a good deal of CPS registered growth unaccounted for.

Neither of the two above-mentioned series on employment (the CES program or the
ES-202) can be utilized as a direct substitute for a total employment estimate.
Both are based on the measurement of jobs by place of work, rather than the em-
ployment of people by place of residence definition, which determines total area
employment. Conceptually, however, the number of jobs by place of work should
tend to be higher than the number of people employed by residence, and that would
serve to widen the gap between the CPS employment growth rate and that in-
dicated by these data series. On the whole, when allowances are made for the
employment areas not covered and the conceptual differences, the CES program and
the ES-202 do not support the growth of 72,000 new jobs in Colorado indicated by
the 1976 Current Population Survey.

Questions on the reliability of the CPS to serve as a benchmark for local labor
force estimates are not unique to the Colorado situation. Nationally 23 states
were benchmarked to the CPS for the first time this year. A preliminary review
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of the 1976 data for these areas indicates significant revisions from originally
calculated data in many states. In some cases, the number of unemployed, as
measured by payments for unemployment compensation, actually exceeded the CPS
estimate of total unemployment. This state of affairs prompted the Research

and Statistics Committee of the Interstate Conference of Employment Security
Agencies to express "strong misgivings and serious doubts concerning the 1976
revisions proposed by BLS to state and local area unemployment statistics
necessitated by adjustments to the Current Population Survey" in their

December 1976 meeting.

The R & A staff will continue to monitor and analyze the concepts utilized in
the calculation of Colorado labor force statistics. For at least the immediate
future, however, all Colorado area unemployment rates utilized by this publica-
tion for economic analysis will be based on methodology which strictly follows
the guidelines established by the federal Bureau of Labor Statistics.

Publication of Series Revisions:

Colorado and Denver-Boulder LMA monthly and annual average labor force data
incorporating all recent revisions for the 1970 through 1976 period are included
on pages 7 to 11 of this issue. On pages 12 and 13 are revised Colorado county
Tabor force estimates for annual average 1976 and January 1977. Monthly 1976
data is available for all Colorado counties in this format upon request to the
Research and Analysis Unit of the Colorado Division of Employment and Training.
Revised county labor force figures are not yet available for periods prior to
January 1976. When these historical revisions are completed, they will be
announed in the Manpower Review. A monthly summary of current Colorado county
Tabor force estimates similar to that on page 13 will be a regular feature in
upcoming issues of the Review.

Revisions to previously published Colorado and the Denver-Boulder LMA seasonally
adjusted Tabor force estimates for 1970 through 1976 appear on pages 14, 15, and
16 of this issue. Revised 1976 seasonally adjusted data for the Colorado Springs,
Pueblo, Fort Collins, and Greeley SMSA's is included on page 14. Previously
published data for periods prior to 1976 have not yet been revised for these

areas and are not comparable to the current series.
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NOTES

Colorado Department of Natural Resources, Division of Mines, A Summary
of Mineral Industry Activities in Colorado - 1976 (June 1977) and
Colorado Department of Natural Resources, Division of Mines, Coal 1976
(April 1977); and Colorado Department of Natural Resources, Division of
Mines, State Coal Mine Inspection, Monthly Report; and Colorado Depart-
ment of Natural Resources, 0il and Gas Conservation Commission, Qil and
Gas Statistics 1976 (1976); and Colorado-Ute Electric Association, Inc.,
Annual Report to the Colorado Public Utilities Commission - 1976; 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 for the Committee on
Energy and Environment of the Denver Federal Executive Board and the
Mountain Plains Federal Regional Council, August 1975), (Xerox repro-
duction.)

Ute Electric Association, Inc., Basalt-Aspen 115 KV Transmission Line:
Applicant's Environmental Analysis (Montrose, Colorado: June 1974);

and U. S. Department of Agriculture, Rural Electrification Administration,
Final Environmental Statement - Hayden Station Unit 2 (Washington, D.C.:
January 1972); and U. S. Department of Agriculture, Rural Electrification
Administration, Final Environmental Statement - 230 KV Transmission Tap
Line to Steamboat Springs and Substation (Washington, D.C.: October 1973);
and U. S. Department of Agriculture, Rural Electrification Administration,
Final Environmental Statement - Yampa Project (Washington, D.C.: July 1974);
and U. S. Department of the Interior, Bureau of Land Management, Draft
Northwest Colorado Coal Environmental Statement, 4 volumes and 4 appendices
(June 1976); and U. S. Department of the Interior, Bureau of Land
Nanagement,Fina1 Environmental Impact Statement, Proposed Federal Coal
Leasing Programs (Washington, D.C.: Government Printing Office, 19757

and U. S. Department of the Interior, Office of the Secretary, Final
Environmental Statement for the Prototype 0il Shale Leasing Program, 6
volumes (Washington, D.C.: Government Printing Office, 1973}); and VTN
Colorado, Inc.,_ Environmental Impact Assessment for the Proposed Colowyo
Mine, Colowyo Coal Company (Denver, Colorado, for W. R. Grace and Co.,
December 19/5). (Commercial reproduction).

Environmental 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 assess-
ment.
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Colorado 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 11, 5 volumes, often
referred to as the Donald A. Rapp Report (December 1974); and U. S.
Department of the Interior, 0i1 Shale Environmental Advisory Panel,

First Annual Report (Denver, Colorado: U. S. Department of the Interior,
June 1975).

See Technical Report for a solution to the interindustry equations.

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

1976 estimated population 23,060: Colorado State Planning Office.

Information 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 enterprise can never be divulged.

At the county Tevel these transfer payments are monies distributed by
the various departments of social services. The state of Colorado trans-
fer payments are confined largely to unemployment compensation insur-
ance 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 security program, such as disability,
retirement, and survivor benefits, railroad retirement benefits, black
lung benefits, veterans and military pensions, federal employee retire-
ment benefits, medicare payments, and payments to farm operators under
the agricultural stabilization and conservation program and the sugar
program.

Respectively for the accounts social services (in local and county
government), State of Colorado, and Federal Government these charges
are $573,115, $758,811, and $14,342,000.

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

Except in the case where rents (e.g., agricultural land leases) and

royalties (e.g., 0il and gas) were paid to the Colorado and Federal

Governments. In these instances the amounts are shown as being paid
directly to the respective governments.



13.
14.

5.

16.

17.

18.
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Current in the sense that it occurred in 1974.

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

U. 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.

Denver Metropolitan Area Consumer Price Index, Denver, Colorado:

University of Denver, College of Business Administration, Quarterly.

For example: There were three two-digit SIC classifications incorpor-
ated 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 questionnaire forms represented a given
proportion of the regional payroll in each respective SIC classifica-
tion; based on this ratio the information on the aggregated two-digit
level questionnaire sheets was blown up to represent the total pattern
for the two-digit delineation. Subsequently the computed totals at
the two-digit level were aggregated to represent the construction
sector in the Northwestern Colorado interindustry model.

The gross flow patterns were arrived at in either one of two ways.
First there was a method that used payroll data (described in the pre-
ceeding footnote) when an adequate total gross output value had not
been identified. The second method distributed gross flows within the
bounds of a total gross output value based on the relative allocation
of the flows identified on initially aggregated questionnaire forms.
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CHAPTER 3

ANALYSIS OF THE TRI-COUNTY REGION OF NORTHWESTERN COLORADO

INTRODUCTION

The results of the descriptive analysis of the tri-county 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
components of the interindustry model. These are: the gross flows or trans-
actions table; the table of direct production requirements; and the table of
direct plus indirect production requirements. These tables are discussed and
interpreted in turn. Because of the size of the tables, they are presented

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 typica11y
expressed in terms of the dollar value of transactions occurring in a specific
period of time, normally one year. The information is arrayed in tabular form
with the suppliers (selling sectors) listed at the left of the table and the

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

The rows and columns of Table B-1 which are numbered 1-16, identify the
processing, or intermediate demand, sectors. Row and column 18 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 19-21 and 23-26. Rows 19-21 and 23-26 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 17 and 22
(the local and county government tax account and the transfer account) are
accounting devices as described previously. The last row and celumn of
Table B-1 contain, respectively, total outlay (purchases) and total output

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

For example, consider section 2, coal mines. Reading across row 2 of
Table B-1 shows that the total output of coal mines was distributed in the
following way: $3,914,407 worth of output was sold to electric and natural
gas utilities and $3,852,564 to coal mines. Total sales by coal mines to the
processing sector of the economy thus amounted to $7,766,971. The remaining
sales were to the final demand sectors consisting of net inventory accumulation,
$3,626,276; exports to Colorado $32,122,131; and exports to the rest of the
world, $14,116,556. Total sales to final demand thus amounted to $49,864 ,963.
The total gross output of the coal mines sector is the sum of these individual
sales or $57,631,934.

The distribution of purchases by coal mines, by cost category, are shown
in column 2 of Table B-1. Purchases by coal mines from coal mines were
estimated at $3,852,564; from repair and maintenance construction, $547,339;
from all manufacturing, $1,072,656; from transportation and communication,
$980,942; from electricity and natural gas utilities, $1,522,887; from
wholesale trade, $170,074; from retail trade, $53,666; from finance, insurance
and real estate, $456,706; from services, $91,882; from medical, $26,167;
and from water and sanitation, $24,112. Coal mining paid local property and
sales taxes amounting to $565,942. The total purchases by coal mines from the
processing sector are thus estimated at $9,364,997 for 1976. Final payments made

by coal mines were estimated at $48,266,937. These payments were distributed
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as follows: wages subject to withholding, $9,503,565; taxes and charges of
the State of Colorado, $864,421; taxes and charges of the Federal Govern-
ment, $8,526,328; profits, royalties, and rents, $7,497,316; depreciation,
$2,792,735; insurance loss pool (transfer account), $366,994; imports from
Colorado, $10,235,400; imports from the rest of the world, $8,498,178.

Total purchases thus amount to $57,631,934 and, as required by the accounting
format, equal the value of output.

Other information can be obtained directly from the transactions
table. The houshold 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 leading contributors to household
income are: construction, with payments to labor of $15.1 million;

coal mines, $9.5 million; oil and natural gas production, $8.6 million;
retail trade,$8.8 million; and education, $8.3 million. Similarly,
sector by sector contributions to taxes may be directly obtained from
Table B-1. The five sectors showing the greatest dollar outlay for local
and county taxes are: oil and natural gas, $4.8 million; households,
$3.7 million; investment, $2.0 million; retail trade, $1.7 million; and
agriculture, $1.4 million.

Estimates of gross regional income and gross regional product may be
obtained from the final payments and final demands portion of the table.
Gross regional product is defined as the sum of deliveries to final demand,
net of imports. Traditionally, local and county government activities are
included as part of final demand. Because this model treats these accounts
as part of the processing sector, an adjustment is required. Also, the

transfer and tax accounts cannot be counted in final demand, for to do so
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would be double counting. Thus the sum of education; water, sewerage,
and sanitation; local roads; local government; households; state govern-
ment; federal government; investment and inventory accumulation; and exports
from the tri-county region, less regional imports, yields the estimated gross
regional product of $374.6 million. Gross regional income (which must
equal gross regional product) is computed as the sum of final payments
less imports. Again, the local and county tax account and the transfer
account must be excluded to avoid double counting.

While these items, obtained directly from tﬁe 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 requires only
that each column entry of the transactions table be divided by the respec-
tive column total. The resulting coefficients describe the direct purchases
necessary from each supplier (at the left of the table) in order for the
purchasing sector (at the head of the column) to produce one dollar's worth
of output. The coefficients, then, are interpreted as the direct require-
ments per dollar of output produced by each sector.

As an example consider the coal mining sector, sector 2 (column 2 of the

direct requirements table). For every dollar's worth of output produced by
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coal mines in the region, $.0668 worth of inputs are required from the
coal mining and related services sector; $.0095 from construction;
$.0186 from regional manufacturing; $.0170 from transportation and communi-
cation; and so on down the column. It is obvious from the table that far
and away the largest direct purchases made by the coal mining sector are
those for labor services, with a direct outlay of over 16 cents per each
dollar of output produced, and imports from outside the region, with a
coefficient of .3251 for all imports. This says that a dollar's worth of
production in surface coal requires imports valued at 32% 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,
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Tabor, petroleum and natural gas, and coal. The chain of events goes on.
The total impacts are readily estimated through the input-output framework
and are presented in the appendix.

Before proceeding to a discussion of the 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 productibn impacts which derive from increased house-
hold incomes and increased consumption. In the Tatter, with households a
component in final demand, the induced impacts of successive founds of
consumer spending are omitted. For purposes of this report, the discussion
of economic interdependencies and the subsequent business and income
multiplier analysis is based upon the 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
production generated per dollar of final demand as opposed to requirements
per dollar of output. This, of course, reflects the fact that the model is
driven by changes in final demand.

For purposes of interpretation, consider the coal mining sector.

Suppose that the export demand for surface mined coal increases by $1 million.
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What is the estimated impact that this increase will have on the entire
tri-county region of the Northwestern Colorado economy? The answer to this
question may be obtained directly by reading down column two of the table

and summing the individual sector impacts. Thus, the increase of $1 million
in the final demand for coal generates a total direct plus indirect produc-
tion valued at $3,300 in agriculture ($1 million x .0033); $1,074 million

in coal mining and related services; $20,500 in oil and gas production;
$14,500 in construction; $22,250 in regional manufacturing; and so on down
the column. Any column of this table is interpreted in this same manner.
The sum of the entries in column 2 show the total production generated locally
as a result of the increase in fixed demands for surface mined coal.

Thus, the total business activity generated per dollar increase in final
demand for coal is $1.596 or, in our example assuming a $1 million increase,
$1.6 million worth of business activity results. These column sums are

one of the various multipliers concepts which are derived from input-output

analysis.

BUSINESS MULTIPLIERS

The column sums of the direct plus indirect requirements table are
termed business activity (or production) multipliers. They identify the
total value of production in the region which results from a dollar's worth
of output delivered to final demand. Table 3-1 presents the business multi-
pliers. These estimates indicate that the greatest business activity
generated per dollar of delivery to final demand is in the local tax account.
The business multiplier for this sector is 2.156 which indicates that, as

the "final demand" for local sales and property taxes increases by $1, a
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total production of $2.16 is generated in the tri-county economy. Other
sectors of the economy which have relatively large business multipliers

are: electricity and natural gas utilities, 1.897; agriculture, 1.576;
construction, 1.360; and regional manufacturing 1.347. These sectors show
the greatest degree of interdependence with other sectors of the regional
economy. At the margin, these sectors generate the greatest business
activity per dollar of output delivered to final demand. The phrase, "at

the margin," is important as a qualification in the use of these multipliers.
It implies a word of caution concerning the implications of the multipliers.
The electricity and natural gas sector in 1976 had total] final

demand deliveries of $46,828,421. Thus a 10 percent increase in final

demand, i.e., an increase of $4,682,842, would result in a total business
activity of $8,855,254 in the regional economy. This same 10 percent
increase in the final demand for the output of 0il and natural gas production,
an increase of $21,852,289, yields a total business activity of $26,484,974
in the regional economy. This is, of course, because of the absolute magni-
tude of final demands for the 01l and natural gas sector's output. In using
the business multipliers, the argument thus should be stated in terms of the
impacts of an equal dollar increase in final demands. That is, for an

equal increase (in dollar terms) in final demands, electricity and natural
gas utilities will generate more business activity in the local economy than
will any other private sector. The first column of Table 3-1 shows the busi-
ness multipliers with households in final demand; the second column shows

the business multipliers with households endogenous (partof the processing

sector).



TABLE 3-1

BUSINESS ACTIVITY MULTIPLIERS
TRI-COUNTY REGION OF N.W. COLORADO
BY SECTOR, 1976

(In dollars of business activity generated in the tri-county region of
N.W. Colorado per dollar delivered to final demand)

Business Business
Sector Multiplier I Multiplier II
1. Ag/Livestock 1.576 1.833
2. Coal Mines 1.229 1.596
3. 0il/Gas PR 1.212 1.325
4. Construct 1.360 2.004
5. A1l Mfg 1.347 1.816
6. Trans/Comm 1.200 1.896
7. Elec/Gs Ut 1.891 2.107
8. Wholesale 1.298 1.709
9. Retail 1.361 1.966
10. Fin/Ins/Re 1.112 1.367
11. Services 1.271 1.823
12. Medical 1.090 1.627
13. Education 1.095 2.244
14. Wat/San 1.184 1.569
15. Loc Roads 1.213 2.065
16. Loc Gov 1.251 1.993
17. Loc Taxes 2.156 3.088
18. Households - 1.797




TABLE 3-2

INCOME MULTIPLIERS
TRI-COUNTY REGION OF N.W. COLORADO
BY SECTOR, 1976

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

Income Multipliers

Sector Type I Type 11

Ag/Livestock 2.283 2.611
2. Coal Mines 1.240 .418
3. 0il/Gas Pr 1.928 .205
4. Construct 1.331 .522
5. All Mfg 1.228 .405
6. Trans/Comm 1.127 .289
7. Elec/Gs Ut 2.293 .633
8. Wholesale 1.487 .700
9. Retail 1.323 .513
10. Fin/Ins/Re 1.200 .372
11. Services 1.206 .379
12. Medical 1.067 .220
13. Education 1.020 .166
14. Wat/San 1.119 .280
15. Loc Roads 1.100 .258
16. Loc Gov 1.180 .350
17. Loc Taxes - -



INCOME MULTIPLIERS

Other multiplier effects can also be estimated from the interindustry
model. For example, there are income multipliers which relate to changes
in income paid to the household sector. The following discussion presents
what are termed the Type I and Type II income multipliers.

The Type I and Type Il income multipliers are estimated ratios: Type
I is the ratio of direct plus indirect income to the direct jncome paid
households; Type II is the ratio of direct plus indirect plus induced income
to direct income. Thus, while the business activity multipliers are related
to changes in sales to final demand, the income multipliers are related to
changes in income paid to the household sector. The Type I multiplier
describes the direct plus indirect income increases emanating from an addi-
tional dollar of direct income paid to households. The Type Il multiplier
takes into account not only the direct plus indirect changes in income, but
also the induced income increases generated by additional consumer spending.
Accordingly, the Type II income multiplier identifies the direct plus in-
direct plus induced income generated by an additional dollar of income paid
directly to households.

Attention is drawn to the comparatively higher income multipiier value
estimates for the agriculture and livestock sector. The reascns for this
relatively high value is straightforward. The tri-county 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 Tabor inputs for this sector, the value (contribution) of other inputs,



3-13

relative to labor, became larger. And with direct income being the
denominator of the Type I and Type II income multiplier ratios, the mul-
tiplier estimate for this sector is of the relatively high magnitude ob-
served. By contrast, the relatively high multiplier values for electricity
and natural gas utilities, 0il and gas production, and wholesale trade
exist because these sectors exhibit greater interdependence in the tri-

county 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 tri-
county region. This limitation arises because direct requirements differ from
total requirements, the difference being indirect requirements that emanate
from sectoral interdependence. The interindustry model provides a frame-
work 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 1is consistent within the interindustry frame-
work, 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 1imiting 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 drive model, treating the
household sector as any other producing sector implies the level of employ-
ment 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 tri-county region of
Northwestern Colorado are shown in the appendix. The estimated employment
levels and corresponding employment coefficients (expressed as the number
of employees per dollar of total gross output) used in the analysis are
presented in Table 3-3.

To assess the total employment impacts of exogenous changes in final
demand, the respective tables of direct and indirect requirements per dollar
of delivery to final demand, households exogenous, was pre-multiplied by a
diagonal matrix of direct labor use requirements (where the elements of the
diagonal wére 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



TABLE 3-3

TOTAL EMPLOYMENT AND EMPLOYMENT COEFFICIENTS
TRI-COUNTY REGION OF N.W. COLORADO

BY SECTOR, 1976

(In number of workers in the tri-county region of N.W.

Colorado and workers per thousand dollars of output)

Total Workers Per Thousand $
Sector Employment Total Output

1. Ag/Livestk 333 .00805
2. Coal Mines 521 .00904
3. 0il/Gas Pr 402 .00152
4. Construct 1,084 .01925
5. A1l Mfg 307 .02316
6. Trans/Comm 436 .02935
7. Elec/Gs Ut 237 .00390
8. Wholesale 159 .01460
9. Retail 1,521 .04421
10. Fin/Ins/Re 372 .01306
11. Services 1,031 .04152
12. Medical 307 .05495
13. Education 859 .06499
14. Wat/San 55 .02213
15. Loc Roads 213 .04842
16. Loc Gov 395 . 04598
17. Loc Taxes - -
18. Households 67 -
19. State Gov 231 -
20. Fed Gov 205 -




TABLE 3-4

DIRECT PLUS INDIRECT LABOR REQUIREMENTS PER THOUSAND DOLLARS

DELIVERED TO FINAL DEMAND AND PER ADDED WORKER HIRED
TRI-COUNTY REGION OF N.W. COLORADO
BY SECTOR, 1976

Direct + Indirect Labor
Requirement Per Thousand $

Direct + Indirect
Labor Requirement

Sector of Final Demand Per Added Worker Hired

1. Ag/Livestok .01751 .1752
2. Coal Mines .01245 L3772
3. 0il/Gas Pr .00466 .0658
4. Construct .02854 .4826
5. A1l Mfg .02886 .2461
6. Trans/Comm . 03465 .1806
7. Elec.Gs Ut .00945 L4231
8. Wholesale .02218 .5192
9. Retail .05312 .2015
10. Rin/Ins/Re .01606 .2297
11. Services .04739 .1414
12. Medical .05718 .0406
13. Education .06639 .0215
14, Wat/San .02482 1216
15. Loc Roads .05335 .1018
16. Loc Gov. .05366 .1670
17. Loc Taxes - -
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sector as well as those sectors responsible for supplying production
1ngredients to the surface mining of coal sector. The sectors supplying
ingredients to the surface mining of coal sector will in turn require pro-
duction ingredients from others and this will further expand indirect
employment impacts; and so forth. The magnitude of the direct and indirect
employment impacts, .01245, shows the total employment generated in the
entire Northwestern Colorado economy as this single sector, surface mining
of coal, 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 12% persons in the tri-county region. All remaining
entries in Table 3-4 have analogous interpretations for their respective
sectors. Thus, the leading sectors in terms of direct and indirect
employment generation in the tri-county economy are education, medical,
local government, local roads, retail, and services. 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 dollars of final demand (in Table 3-4) by the
workers per thousand dollars of final demand shown in Table 3-3. The
workers added per worker hired column shows that for each worker hired by
coal mines, 0.3772 workers are hired throughout the region's economy. Thus

the multiplier for exogenous changes in coal mine employment is 1.3772.
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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
multtipliers, application of the model can be extended to other questions.
The I-0 technique, because of the detailed analysis of interdependence 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 sector-by-sector employment requirements. 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
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data be related to economic activity on a per dolliar sales basis. These data,
particularly for consumptive use, are difficult to obtain on a sector-by-sector
basis and for a rather small regional economy. The problem for the tri-county
region of northwestern Colorado is narrowed somewhat simply because the most
jntensive water use is found in the agricultural sectors. Nonagricultural
water usé is quite small in relation to water use in agriculture.

Water withdrawal and consumption data for irrigated agriculture and fruit
production 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 Agricultural Statistics]

in order to obtain the total estimated withdrawal and consumptive use of water
in irrigated agriculture. The totals were then divided by the estimated total
value of output by sector in 1974 in order to obtain water use per doliar 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 with-
drawal and consumptive use requirements per dollar output in each sector.
Water use in the mining sectors was estimated from personal interview and

questionnaire responses.
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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 sector accounts for some
72 percent of total processing withdrawals and 91 percent of consumptive use in
the region. For the region as a whole, consumptive use represents 32 percent
of total withdrawals.

It should be noted that the estimates presented in Tables 4-i 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, education, etc.
Aggregated data generally show depletions for irrigation as a separate category
of water use and a second category consisting of municipal and industrial and
domestic water use. Since industrial (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.



TABLE 4-1

ESTIMATED WITHDRAWAL AND CONSUMPTIVE USE
REQUIREMENTS BY SECTOR, TRI-COUNTY REGION
OF NORTHWESTERN COLORADO
(In Gallons Per Dollar of Output)

4-4

Sector Withdrawal Consumptive Use
AG 1,535.0 620.0
COAL 9.9 0.9
OIL GAS 27.0 6.2
CONSTRUCT 4.0 0.4
MFG 21.6 4.8
TRANS COMM 2.1 0.1
ELEC/GS UT 267.0 13.4
WHOLESALE 2.3 0.2
RETAIL 3.9 0.6
FIRE 4.9 0.5
SERVICES 3.5 0.7
MEDICAL 5.1 0.5
ED 1.5 0.2
WAT SAN -0- -0-
LOC RD -0- -0-
LoC Gv -0- -0-
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TABLE 4-2

TOTAL WATER USE, BY PROCESSING SECTORS,
TRI-COUNTY REGION OF NORTHWESTERN COLORADO, 1976
(In Acre Feet)

Sector Withdrawal Consumptive Use
1. AG/LIVESTK 194,461 78,543
2. COAL MINES 1,746 159
3. OIL/GAS PR 21,806 5,007
4. CONSTRUCT 689 69
5. ALL MFG 876 195
6. TRANS/COMM 95 5
7. ELEC/GS UT 49,619 2,490
8. WHOLESALE 77 7
9. RETAIL 411 63
10. FIN/INS/RE 427 44
11.  SERVICES 266 53
12. MEDICAL 87 9
13. EDUCATION 61 8
14.  WAT/SAN -0- -0-
15. LOC ROADS -0- -0-
16. LOC GOV -0- -0-
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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 Tikely 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 requirements
and the table of direct plus indirect production requirements have been
obtained. The matrix of direct and indirect production coefficients is pre-
multiplied by a diagonal matrix consisting of the direct water requirements
along the diagonal and zeros elsewhere. The columns of the resulting matrix
are summed in order to obtain the direct plus indirect water requirements per
dollar of output delivered to final demand by each sector. These requirements
for the tri-county economy are shown in Table 4-3. The importance of considering
indirect as well as direct water requirements in the planning perspective can be
readily seen by comparing Table 4-1 and Table 4-3. Consider, for example,
the direct withdrawal and consumptive use requirements for Coal in
Table 4-1. The direct requirements are 9.9 and 0.9 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 24.9 qa]10n$ (withdrawal) and 3.5 gallons (consumptive) generated
throughout the economy. The indirect impacts, because of the significant

interdependencies within and between coal and other sectors, are far
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TABLE 4-3

DIRECT PLUS INDIRECT WATER REQUIREMENTS,
TRI-COUNTY REGION OF NORTHWESTERN COLORADO, 1976
(In Gallons Per Dollar of Qutput Delivered to Final Demand)

Sector Withdrawal Consumptive Use
1. AG/LIVESTK 1821.6 732.7
2. COAL MINES 24.9 3.5
3. O0IL/GAS PR 37.2 8.0
4. CONSTRUCT 13.0 3.2
5. ALL MFG 247.9 94.0
6. TRANS/COMM 4.8 .5
7. ELEC/GS UT 313.2 19.1
8. WHOLESALE 8.8 1.2
9. RETAIL 16.1 3.0
10.  FIN/INS/RE 8.6 1.2
11.  SERVICES 13.9 1.9
12. MEDICAL 7.4 .9
13. EDUCATION 9.3 .7
14.  WAT/SAN 16.0 1.0
15.  LOC ROADS 10.2 -9
16. LOC GOV 9.9 2.2
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more important than the direct requirements. Applying only the direct water
requirements tc assumed increases in deliveries to final demand can obviously

result in an understatement of water use.

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 employment distribution into
an immigrant employment induced population distribution. 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, 1s
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
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projected for the region at a certain point in time. The distribution labeled
Sij 1s 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 to the male age 20 to 24
classification and so on. Once the entire distribution 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 classification 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 calculations 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 Divisign 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 6f the Monarchi study. )

The migration distribution is labeled Mij for purposes of this discussion.



TABLE 4-4

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

Mij. Pij
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 .457
30-34 .0597 .0602 .940 . 451
35-39 .0455 .0398 .957 .51
40-44 .0320 .0316 .957 .51
45-49 .0187 .0187 .935 .530
50-54 .0172 L0111 .935 .530
55-59 .0060 .0063 .880 .482
60-64 .0050 .0050 .700 .368
65 + __-0- -0- -0- -0-

0.4934 0.5066

Source: Colorado County Population Estimates -- 1970 to 1980: Methods and
Results, David E. Monarchi, Business Research Division, Graduate School of
Business Administration, University of Colorado, Boulder, Colorado; and

Colorado Division of Planning, 617 State Services Bldg., Denver, Colorado.




TABLE 4-5

DISTRIBUTION OF EMPLOYED MIGRANTS AS A PERCENT OF TOTAL

MIGRANTS AND AS A PERCENT OF EMPLOYED MIGRANTS

Ris ij

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 .0571 0300
45-49 .0175 .0099 .0327 0185
50-54 .0161 .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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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 Coloradc, 1970."

Three of the rates have been adjusted by Monarchi to account for declining
college enrolliments, the discharge of men from the military, and the assuinption
of increasingly early retirement age. The labor force participation rates are
labeled Pij in this discussion. Both the R1.j 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 Pij distribution. Mij
divided by the total migrant population, while Pij is the number of workers of

is the migrant population of age i and sex j

age i and sex j divided by the population of age i and sex j. The product
Rij = Mij Pij 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 gzsij = 1.0 and noting that the number of immigrant
1J

workers is equal to (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 Sij distribution is a distribution of migrant workers by age and sex
as a 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
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total employment change into a distribution of migrant workers by age and sex.

The previous discussion shows that Sij is the appropriate prorating 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 by dividing

each element by the corresponding element of the Pij distribution, 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 projections
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

iz Eij / Pij where Eij is the estimated workers by age and sex distribution
i;
and the Pij is the labor force participation rates. The Mij data shows the
percentage of the TMP in each age sex classification. The Mij data for young
migrants multiplied times TMP will provide the actual numbers of young migrants.
We then have TMP = II Eij / 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 Mij distribution. Solving for TMP, we have

TMP = L = , and once the total

1 - .2041 0.7959

EZ(E.j / Pij) (work age migrant population)

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 agé 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.

C. Richard Murray and E. Bodette Reeves, U.S. Geological Survey, Circular

676, Estimated Use of Water in the United States in 1970, Washington, D.C.,
1972.

Excludes withdrawals for mining activities, electric power generation, and
agriculture.

Murray and Reeves, op. cit.
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SECTOR IDENTIFICATION, TRI-COUNTY REGION OF
NORTHWESTERN COLORADO, 1976
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Sector
Number

Sector Description

1972
SIC Codes

Processing Sectors

1.
2.
3.

10.

11.

12.
13.
14.
15.
16.

Ag/Livestock

Coal Mines

0i1/Gas Preduction
Construction

A11 Manufacturing

Transportation/Communication

Electricity; Gas Utilities
Wholesale Trade

Retail Trade

Finance, Insurance, Real Estate

Services

Medical Services

Education

Water, Sewerage, Trash Removal Services
Local and County Roads

Local and County Government

01, 02, 07

12

13

14, 15, 16, 17
20, 24, 25, 27
28, 32, 35, 38,
39

40, 41, 42, 45
47, 48

491, 492
50, 51

52, 53, 54, 55,
56, 57, 58, 59

60, 61, 62, 63,
64, 65, 66

70, 72, 73, 75,
76, 78, 79, 81,
86, 89 -

80

82

434, 495

91, 92, 93, 94,
95, 96



A-3

APPENDIX A (Continued)

Sector - 1972
Number Sector Description SIC Codes
17. Local and County Tax Accounts -

18. Subtotals

Final Demand Sectors

19, Households -

20. State of Colorado ' 91, 92, 93, 94
95, 96, 97

21. Federal Government : 91, 92, 93, 94,
95, 96, 97

22, Transfer Account -

23. Economic Investment -

24. Shale 0i1 -

25. Exports to Colorado Other Than the Tri-County

Region -
26. Exports to the Rest of the World ‘ -

27, Totals
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APPENDIX B
INPUT-OUTPUT TABLES FOR THE TRI-COUNTY REGION
OF N.W. COLORADO, 1976
Tri-County Region of N.W. Colorado, Gross Flows Table,

1976 Dollars

Tri-County Region of N.W. Colorado, Direct Requirements
Per Dollar of Output, 1976

‘ Tri-County Region of N.W. Colorado, Direct and Indirect Require-

ments Per Dollar Delivered to Final Demand, (Households
in Processing Sector), 1976

Tri-County Region of N.W. Colorado, Colorado Direct and
Indirect Requirements Per Dollar Delivered to Final
Demand, 1976 (Households in Final Demand)



B-2

80 74170 80 WOOZT0 L0 3BL12°0 60 I9EIB0 L0 OO 80 IIE9'0 80 KGIL 0 O 399170 80 3B1E°0 11 IR0

Ly

Nl

60 TELT°0 40 THETT0 90 60620 11 3129170 80 JIIET0 40 IIBL0 60 HGZ'0 O WIIL'0 60 96670 1T 36CE9°C WARAELIN T
90 6TLE%0 L0 1210 S0 F0651°0 90 I89EZ'0 90 IGEY°0 90 J0L0£°0 L0 60170 90 IN10¥70 90 012570 90 JEEL0 INFUACTHE 1
OYLVIVET CSOVLOVRE  CEL06S0T L6ZE1L09 40VESEY! ‘CORGCIEL  "1ZEB0€9S  O/E0SBEGT WEAIELS  "LL6L8ETY 180} (g
TREPE] 'GO960G  CTEOIZZ  CO9I99IT BOREE  C61IBE9T  C9KER9LS  B9LREOl! *8LIB4YE  '101108  plIom-del §7
0720605 '16GSRY  '€OGIBT  (080914L  OLSVISE  ZLIIEWT  (IRLBNE  ABINILLE "00¥SEZ01  "GIGKSLE 0j0)-481 C7
‘00L006  '69CTIET  YOLILE  CELIGAIE  (TWROSOT  (06S209  “TI6KZET  '149682L CELTLLT 0TI W B
[76498C  C9BEINO0T CCIER6SE  CBIFBYIT  COSYSIET  C9G4G/8  0EROLZ  TWWRLILBL GISALEL 9068528 Sit40ud €7
"T0GS8¥0T  C1ZZEIS "TMBLS 16926 94141 °1E0%S WEGETY  CEIGZBT  CR4ETIE  CHOZOEL SJdysuvdy 77
LAOWOT  CLLLOBIE  CO0ZILOZ  '81LS96  CSIIILL  CTEANE  (TSIELET  COYBOVGLL "87€958 "988HEY A0E-pR4 17
'089E8 PIESBT CHYEICT (G601 IMIISy  C8G0€R 65087  CVEBI¥BL  CIZWY9B  600ILC AOE-31BYS (T
CIONGEE  ROZEOLS  C6SLEL9T  “¥TBA3IE  '9MOEOIS  “GB4BISZ  "GRG/CIST '9960€98  "G9SE0S4 'GOENGZ  sployasnoy 41
4COCBEZ  'T6(91C8  ‘COIETHT  "BYBEZYIY CEGHBOTZ  "09Z01€  'TLEGEIGT TYSCH9EE "LOEKIES '14688€91  IBjOdGRS 8]
IELNOT  CASELTLT C9ELOLT  CWZISY CSOvIZY  CIEMM QOIS "TIOO¥BY  'TNESIS  'OB¥BLET  S¢XW-d0y []
0 ‘08118 0 ‘10669 *9E58E ‘0 oY 0 0 ‘0 A0g-301 91
0 ‘0 0 ‘0 1082 0 ‘QROGEE 0 0 ‘0 speod-20{ &I
wOZ1Y *68749 *005E K{1 ‘0961 "TIZy €999 KAY AL 24 *9GEVLL LLATRL I}
"0 0 0 0 0 ‘0 0 *0 0 ‘0 votjednpd €1
‘0 0 ‘0 0 ‘048 ‘601 18111 *0 LN 44 {eatpam 7
982161 '#OZ914 198861 "¥ETOS ‘C8898C  S0VZ9C 062046 CIEVIZEI  °Z88is *790884 SITANES (]
Z09B1C  CYORILET  L90TLE  CISBISLE  CLIELSY  CEU0TRT  CLIRIBL  CTLELG6T 'Q0L9Cy  'TILBZEY  dd/sur/uN 01
GH6L0T  CAGLEYT  CEBROTI  CLEETS WOSZIZ  CBOTIST  CT0ZZEIT C9EBBEL Y99S R AN 11edd 4
"PLOEL ‘T06L9 *8L08% (41274 ‘Gh1E ‘69598 ITLEL  CIGIB6  CRLO0LT  '0BI9GKT  dusdowm §
THOOYT  CZSHOT9  CEWETT  ZZTIZS WOEEY ‘yesl  CETIEY WOVOG4E  [9BZZCT  4BIGLL /s8R /[
GIEEIT  CTINE9ST  C6TLBIT  CEES] SeYRZ  CYELBLT  CTZLIEY  CIOIELIE  TWE0BS  TUSEOT  weod/sum} §
ISBIST  COEVER9  CEELAY ‘8810 16002 *EL6L L190LZ)  CLQOEI9T  C9SYTLOT  "&LSsT 648-{(t §
B0 ‘TL668T  "OBLOT O ‘6985 604881  CG/RITL  CBIGSLTT  CLEL¥S CISSIT RUDI LA L J
0 ‘0 ‘0 099 °0 0 "0 ‘geyIsvLl 0 *0 dd/Se6/(10 €
*0 0 ‘0 ‘Lovyise ‘0 0 *0 0 '9Reee 0 SWIE-{R03 7
0 0 *0 ‘0 0 "[04G4ST U0 0 ‘0 ‘90T19ZEY  MISAAT|/6® |
BJ/SUT/UTS (T8334 2{PSI[O4R JN/SE/D9(d WNOI/SURS)  6JB/||R (INJISUOD Jd/SBE/(10 SIULE-|ROD A}SaATL /60
01 6 8 L ? S ¥ £ 4 !

(s4eiloQ 9/61)
379yl SMOT4 SSOYD “0avy0103 "M°N 40 NOI9IY AINNOJ-Tdl

L-9 XION3ddY



B-3

{SINdUT 3D2Jn0S3J MOYS SmMOJ 35BL) JEYL SMOA SS0Ha

(penutLiuod)

L-9 XION3ddv

0 0 0 0 0 0 "0 L0 IWY9Z'0 L0 3EALZ70 80 IBELI’0  “MASNDD £
"0 R 0 0 0 0 "0 80 3EB61°0 80 I4¥BZ°0 8O 049870 TMUMIKLIN T
0 0 0 "0 90 30G4£°0 90 E1Z70 G0 300650 90 30468°0 90 F0L0£°0 L0 FTLOT'C INFWAOTMI 1
“BI9SCLIE "008099YZT "9G097Z8C9 “ISIEYELT °EOTTACR  *GO0GGEY  °£85G8YC  “YOISIZED '£7898CC KAXp T4 1A 1830} /7
GEISLE TGOLES9T  606ZILLY 0 WLE 96l LU 'GEIIE CLBBELT COELEGOC  PLJOm-dwl g7
BLH899  CI9TLEANT  BZCOYSYS  “ZILES ‘GLEFIT  CPTLWZY  CLEEGS TIE99S  'E0406  "/[26£8C 0100-det o7
0 0 TLOLOBYZ 0 0 0 RN 0 'ETIL0T  "BevESEY 04ddp  HZ
TIE9ZZS CELEETTY T9SOORLIET °0 "LE0ABET  CGBA98  'OEBY/ZI  '98E9081  OZZLLSZ  "TB0LESE §11404d €7
"TGLZEATT  T0EEZIE  °BISBBLET "0 FELIF?  C04bEY "LSEE "THOET  6h06L "FTL6HE SJajsuedy 77
"19€L4 IQIREZLT  CyhlsYses "0 "ISL1ZZ CELSOTT  Cgslgg "Y65EZ L968ZY  “TL6L601 A0S-pa4  |Z
"OBEYEE  VEZ0ZTL  'P9L92911 'O "T0ERTT 0 899 966868 “Ghb "EEC06 AvE-33B}S O
AGLL6T  CODOSEE  CYS9BYEZS 0 "TL6ZO0E  CORG9SST  OZESLY  YOVSRZS  C[99G9GT  '6997€9  SPloyasnoy 4]
‘TQ9C088  “[7SBBIZC 'OOZGEEYIT 69HEBTLT COBIEZLY  CL9BKL9  GLOEIE  9LZI88  (Z9BIE  "CIUBOCH (Bjoiqns  g]
0 “EVIZLE  CTOTZATID O 0 0 0 0 AL S *G40958 5axe}-20] (1
W08 T90LIGE "AGBBAZY  'BYTLKES  "£6B/S AL "L 0 0001 005 AoE-J0| 91
BLEEVOZT 0 BEGIALT  9IN0Z4  CTELSGY  GEELL 0 0 0 0 Speos-30{ gy
‘9162 "T6IWB  CTEEVTRT  CLbLbEE  "18991 ‘E6EL "9E9E RILTA ‘018t "E9LE ues/iem  ¢1
"0AGI9IE  COT0ZTE  "OZSWA4S  9ZSWESR 0 0 0 0 0 0 uorjeInp: £
0 ‘TUSLBE  T9ZPEEY  (TIIZér  T9L080T "0 0 "CesY FA[UAS 0 te3Ipse 71
WAEO9T  C9VIGSLY  CTBYWLZGL 0 ‘TOIET °LGL78 91482 "408EL '91ELY ‘19649 53ITAd3S ]
‘89916 BTYELCE  PITIZESIT O ‘P60Z9E  "90¥SC CLeS0Y  *BOTLIE 'BSHIOT  CYZEINID  dyysutjuty O
"10£L6 'EQI9LE8T  "8GI4ZSS  °0 CIPTOT 488701  “vhiLZ ¥BlZ9 "EEGHZ 114892 [Te3ad 4
11642 PIZISIT CIEBLEOF 0 ‘01942 "9oHe0T €026 "11LE2 ‘E640C "$058Y Jfesajoym g
BOETY LTIE9BE  9LBE88ET "0 "0959% EB0LIT 848811 'GBROTE  "9HOLI '0LL86G /563318 /
"¥oech "TBOTQLE  "61L89/01 -0 "PBOEET  °G4Z6 "E80E *TL5T9 el T0EFY  wmod/suRdy 9
8168 A L7421 VA S it ye09 87 e AL H A 6j8-[{® ©
6A0LEEE  CPTOEET  CLIHGSHOT O ‘¥Seh9 TPE0T  °8BIS 8ITT 8251 *6ZH9ZE RELERLLUE I
0 *0 ‘TLYLIESY 0 0 0 0 0 0 0 Jd/5BE/(10 £
0 0 TL69LL °0 0 0 0 0 0 0 Soule-[B0D 7
“16L £9E7T 'QIEEEAL 0 *00£ET 0 0 0 0 0 qisaAt/ee
AOE-3]B}S SP{OYISNOY  |BI0IQNS SIXBI-D0|  AOE-I0| SPROJ-I0|  UBS/IBM UOTIEINPS  (BIIPI  $3ITAJIS
0z I3 a1 {1 1 ot ¥l £1 a1 11

(SINdUT 324n053J MOYS SAOJ }SE|) THYL SMOTY SISO



B-4

"0 0 0 0 ‘0 0 0 TSN £

‘0 '0 0 "0 0 ‘0 ‘0 TOMHLIA ¢

0 0 0 0 0 0 0 INBAOIMI
*Q08LT650GT "¥9Z4L128L "THOBLIGE 0% ‘CAZTOLTL  CLELBIBETT "T1BIGHITT (LI 74
WOITBENLY T1TWREET CESLKOOE CO1 'BSEVYZET  CIHSIONIL  8ROO%Y priom-dut 97
"BIOGEGINT ‘4¥E0Z8  TL0%WE O YERIY  "180921001 TLOLELZ oj0ddut o7
PO0YZBE. "0 "0 ‘0 ‘0 0 AL J3udap 7
‘E6L8LBLY 99BILEL  C(BE9EE  °O 0 ‘098Y9896- '8588L6 @ Sily0d €
*LELBIBETT °0 "0 *0 "0 0 "WBCLEL8  SI¥SURYY 7T
AL N A B *0 "0 "0 ‘PUIESSE  “TH0TGE r06-p34 7
‘899CTLIE  C9ETLIET  UWBLL 'O ‘WLTB  '08IBGT  "GES0L86  AvE-dmYS (O
004098421 °0 0 0 0 "TGEELTIE  “SE0P6BT  SPIeyasRoy 4
"9G0922869 *Z61850GLT '9088CI88 'O ‘TBEZLIES YIORLE  TOE9IITL6 {rjoigns gy
“18IEHELT  CIGEIST  CLwBIE 7O ‘8¥Es00z "0 ‘0 saxey-30{ [
'£011668  °0 0 0 ‘0 1S L0458 A0E-20{ 9
'G0046EY 0 0 0 ‘0 'ESH ‘0198 sprod-20f G
> a0 T2 0 ‘0 '8¥8901  °¥1Z88 789l ves/iem i
‘POISIZET "€8LEST  °[SE0SI 7O 0 19661 CLL6TOE ustiednpd g
‘€78986s 0 0 ‘0 0 'g89ss01 "0 {edtpee 7§
TYoeZ8Yl  'L9STHIY  COGLI0N 7O 0 ‘BLEGLY! WM SHTANS ]
iy A 78 A 0 ‘0 TE49ULT 640 ‘009208 dJ/SUT/NLY 01
GHLOWE  CWLLBBT  CYSHBIZ 0 9ISHIY  "CWO04 'Gh696 1re3ad 6
*GELOLB0T EPZERT  (TELRE 7O ‘€TBLIFE  TISED 0 ajesdjoym 8
*LEZETLOY 'TSLOLIET 69945961 °0 *0 ‘0 *5168L /863313 [
*60vES8Y! 0 ‘0 ‘0 0 "0 ‘YGL087  We0d/sURd} 9
‘CO9SRZET  CGIEINB  "T208EE 0 0 0 160212 §je-((® g
‘12680695 0 ‘0 ‘0 6EL6EIGE CVL9BLZ  CULEYSYD  1DAISU0D
*§IE0GBEIT *968LTSBIZ "0 0 0 ‘0 0 Jd/Se6/(10 €
YESIEILS  “9SGTIMT  TIEITTNZE O RITATA B "0 SHTE- P02 7
(T6LBETY "OBLBILE  BLIOIEL 'O ‘0 0 0 Xisoati/ee |

{8}0} P{JoA-dXd 0[00-dX3 |TO-3{RYS JUNSRAUT  SJ9)SURSY AGG-D3}
24 /4 74 1 /4 74 a |14

Awu.:a:_. 9JUN0S3A4 MOYS SMOU umm:

(PonuL3u0d) | -9 XIANIddY

378Y1L SMOT4 SS0¥9



B-5

ZEELYDD

LO65ET"0
EEZ89E0
BELIE00
4E6200°0
186L11°0
88750070
0

0
B6E000°0
0

0
0008700
E1ZBI00
£0££00°0
K TALINY
AEL410°0
BYZE00T0
Y5000
8941000
0

‘0

0
B4/SUT/ULY

01

1184100
E1Ip10°0
£118£0°0
8805TE°0
914641070
ErRZAN 0
£62800°0
6EIPEZT0
¥OZ0OS0 ™0
AGEZ00°0
0
8810070
0

0
32992070
#0004 "0
6522000
EL6100°0
ZHLLIO™O
89L0°0
28261070
1265000
0

0

0
[Telsd

6

G4Z020°0
£0/910°0
0£1420°0
1060EE°0
T1E500°0
081061°0
SLOEZ070
Ge9tsIto
LI9510°0

0

0
1ZE000°0

0

0
09281070
¥ITREG°0
£90110°0
09910070
140100
ZHZ60170
LSE900°0
GE0616°0

0

0

0

3{PS3|OYR IN/S6/33|3 WEOD/SUBJY

8

OUVIOT0T3 "M'N 40 NOI93Id ALNNOD-TIdl

AL96E0°0
CHEOET 0
£29250°0
¥51£2070
L2510070
90661070
BALTO00
6£6Z8070
1080100
161106070

0
81000070

0

0
92800070
96819070
9480000
GIE000°0
¥E8GE0 0
B1E000°0
L660000

0
YoESLY "0
#LHE9070

0

/

¥98220°0
TASTA ARl
12£0£0°0
£96880°0
22621070
68725070
ELEGEQ0
E95EYE"0
GLEBZO0
$65200°0
£81000°0
ZE1000°0

0
920000°0
L4092070
L2400
YEEYIOTO
1€1200°0
£66200°0
93100
£6E100°0
G6E000 0

9

16420270
L0EERT"0
65¥SH0T0
28099070
L2Z%00°0
ZE05H0°0
Y00
LRETATAN
8E9500°0

0

0
B1E000°0
0
800000°0
95L61070
9LZ120°0
¥G1210°0
1£6900°0
GIZe10°0
¥BEETINC0
£00900°0
162§10°0

0

‘0
C&EQZ170

siu/t(e

g

QLE99T°0
6896810
SBIHE0"0
£E0880°0
168£00°0
(881500
£86400°0
68169270
0140070
£18100°0
056500°0
8110000

0
6610000
ZEZLI00
188£1070
¥EILY0'0
£60E10%0
1211000
£01210°0
£98270°0
yB6821°0

}I0JISH0D Jd/SBE/{10 SAUTW-{BOT Y}5SIAT|/6®

b

&502%0°0
LEIERT'D
829L20°0
TWE84L°0
26300070
11EG/Z°0
1216200
Z1L280°0
eI

£871000
0L8L00°0
008200°0
816000
166410°0
12661670
#06600°0
+E8Y00°0
£10£90°0

0

0

£

JYLy10
66844170
BSYBH0 "0
LLI6T170
89£900°0
SH6LY1T0
66641070
10649170
073600°0

0

0
816000°0

0
¥SE000 "0
$65100°0
GT6L00%0
1£6000°0
186200°0
YZ¥IE0°0
12041070
21981070
86460070

0
86899070

0

z
o

Z00911°0
8#6560°0
$1£2010
645661°0
7955000
QOFESTO"0
ZLS900°0
16429070
LOEFED"0

0

0
T26600°0

0
2100000
£48£70°0
68EK0T"0
60Z110°0
94TEE00
ZEL810°0
#90500°0
8LE000°0
£58600°0

0

0
4482610

i

P [ 4OR-dWT
0103-dWT
23.43p
S}1404d
5J345URNY
A0E-DP3}
ADG-3]R}S
Sp|oyasnoy
§3XB}-I0|
ADE-30|
SpRO-I0|
ues/}eR
Uo13EINPI
B2 1pau
532TAJAS
/sut/uny
{1334
3{es3|0yA
In/56/3313
w102 /SURY
60| |®
330435403
Jd/5RE/ |10
S3UTH-|BOD
A153AT | /68

Gz
1 /A
£Z

r
L

¢4

— 0N T 0 S 00O

9/61 “INdInQ jo 4e||0Q 434 SIUBWBULNDAIY 1234LQ

¢-9 XTON3ddY



B-6

¥96£00°0

- 416€20°0

LE£1000°0
1628000
0LZ1LL0
400€00°0
49¥580°0
GZe¥20°0
‘0
261%00°0
408¥00°0
##1000°0
486200°0
*0
1€9100°0
60E¥00°0
1€8000°0
8120000
$£9000°0
£0¥200°0
8181000
¥1¥550°0
‘0
"0
0
ADE-Dd4
(4

S78110°0
1£0120°0

‘0
£L§910°0
YILEES"0
490€00°0
£09010°0
651460°0

0
LSEST0°0
LZr0°0
$60000°0
7186600
0
9505000
ZT9N00°0
{90£00°0
0880000
ZE6100°0
Sr¥100°0
¥£1000°0
98150170
0

‘0
200000

AO6-2))S SPOYISROY  SINE}-I0|

81

eesziz o
#09660°0

0
{r86%0°0
$10620°0
£288E1°0
9286070
£89200°0
C08620°0
G98200°0

‘0
L11900°0
£06200°0
0¥01£0°0
¥808£0°0
¥998%0°0
ELTLNTO
780220°0
6£60£0°0
TTI0E0°0
£99200°0
0£0500°0

‘¢

‘0
4L1000°0

81

0
L60€£00°0
0
0
0
‘0
0
‘0
0
(1154
280€50°0
£68£50°0
8E9816°0
GLEBZ0"0
‘0
‘0
0
0
0
0
0
0
‘0
0
0

TA

L829€0°0
99£610°0

‘0
£808L2°0
9204L0°0
218820°0
SoeL10™0
L ONY

0
¥EL9000
L¥0ES0°0
286100°0

‘0
8.6210°0
868920°0
8YITHO0
so8tloo
G98200°0
0¥Zi10°0
1645100
#08900°0
6L¥L00°0

0

‘0
8¥5100°0

A06-0{

91

0629800
8¥5960°0
0
§89461°0
9688600°0
9€1820°0
‘0
[AA%1> MV
‘0
090000°0
086.10°0
189100°0
0
‘0
£18810°0
£45210°0
882£20°0
I88420°0
9199200
£11200°0
9L£100°0
01E¥20°'0
0
‘0
"0
$peoJ-I0}
8t

2978200
46E8E0°0
L00£80°0
19621570
266100°0
GSEEN0°0
69200070
6¥2161°0

‘0
1505000

0
£94100°0

0

0
86961070
B4ETYO 0
126010°0
£0£600°0
£E78%0°0
0210070
1100000
£80200°0

‘0

‘0

0

ues/38A  UOIIRINPY

14

8EIGH0 0
er0°0
"0
0999€1°0
00§Z10°0
€8.100°0
8L6£90°0
7BIRI°0
‘0

‘0

"¢
09€100°0
0
0£€000°0
¥86500°0
066£20°0
$0L¥00°0
#6£100°0
S0S£20°0
9€0600 "0
¥¥2000°0
$80000°0
0

‘0

0

£l

Y206%0°0
898L80°0
¥92610°0
coEl o
4¥1¢10°0
¥80£20°0
080000 "¢
64208270
0064000
64100070

0
7890000

0
161200°¢
(288000
0918100
16E¥00°0
86¢500°0
190€00 °0
106800°0
GL6200°0
/20000

0
‘0
‘0

{eo1pae

A

GSIG02°0
111201°¢0
£21960°0
6622¥1°0
8600100
a0
¥£9€00°0
LAY
0844£0'0
6200000

0
126100°0

0

0
8¥8810°0
09L¥¥0°0
Z8010°0
6000100
MIYT0°0
¥99810°0
$61500°0
LYIETO*0
"0
0
0

$3ITAIRS

"

plioA-del
0]0)-81
Ja4ddp
$}1404d
sJa45URd}
AOS-P34
A06-2}0)S
sploydsnoy
saX®}-20(
A06-10|
§p04-30|
yes/jea
uoT}RINPd
{e31pan
S3ITAJIS
34/5u1/u1y
{1e3ad

I esd|0ym
In/s6/03 (2
803 /SURY)}
638 (®
3INI}5U0D
Jd/5¥6/|10
SPUIN-00)
A1SIAT | /60

RINKIG

- O D W D 0O O
R IR e I e B B R R R

«NC"‘J‘W{JI\CDO\Q

9/61 31nding 40 JR|[0Q 434 SIusweULnbay 308uL(

(Panut3ued) g-g XIGNIddY



B-7

Z07500°0
8042000
"0
0v80G°0
0
0
1694000
”
LE5000°0
0
0
0
SHCO00 "0
G
8/9%10°0
0
0499000
$00100°0
AT1Z80°0
0
10100
0
PELLO
0EQ0G0°0
LZHE0"0
plJoM-dx3d
5z

9/61

l"‘l

L"\
O\ L"'J
—
"«5 § 3
O

0
0°(0
0
0°0

=

')

0
£06200°0
0
BZEE00"0
0

0

0.

0£5100°0
0
324890°0
0
018220°¢
ZTYEN0
T1Z60Z°0
0
YRALED™)
0
"0
TBECEE"0
LEQLYZ )

0]0)-dx?

| 24

000000°1

{10-3|PYS JUIMI5IAUL

£7

(7656170
GEEI070
0

0
BOGLE0"0
425520°0
1104400

0

0

‘0
LEEERY"0

0
BL86%0°0

0

YA

£90L19°0
06980870
0

21628/ °0-

> &

mcommoo
8LZ100°0
ZTIEAL 0

0
[4%) LN
0T0000°0
21200070
esto
926800°0
16710°0
£T2000°0
210000
40100070

0

0

$.J345URL)

Iz

P iJOA-dHT
#102-duT
19.1d3p
511404d
CRESTT
A0B-p34
AD6-3}B}5
Sp|oyasnoy
SaXe}.30|
A0E-I0}
5PROJ-I0|
13511
UOT3EINPS
{ed1paw
532TAJ3S
34/SUT/UTS
{TR13
3|BSa|OYm
/5673313
W0 /SURY
648
3In435000
Jd/SRE/ |10
SAUTHH- | B0D
}SaAT | /6P

‘andinQ 40 JUR[[O(Q 434 SjusBWRALND3Y 3384

(PBnUL1u0d) 2Z-9 XIANIddV

r
&

124

ﬁw

— N o WD O 20O

La



B-8

8i91°0 £68E°0 £192°0 8/E1°0 274 4 MU L8670 960¥°0 12£0°0 6££7°0 8£91°0 spioyasnoy Qi
4910°0 91L0°0 ¥2£0°0 66200 20600 ¥920°0 £L20°0 ¥20°0 ¥220°0 40900 saxe}-o0f (/]
860070 £6820°0 §Z10°0 1210°0 9120°0 £010°0 1€10°0 86000 L800°0 £810°0 Aog-J0( 91
11000 §800°0 9200°0 £200°0 1700°0 1200°0 76000 8100°0 8100°0 8£00°0 §pRoJ-201 G
€200°0 £800°0 1#00°0 6200°0 7900°0 8¥00°0 8¥00°0 000 #£00°0 9010°0 ues/yem ¢
1800°0 18£0°0 SL10%0 65100 1£20°0 #i10°0 2810°0 &210°0 oo -~ 89%0°0 uotyednpa ¢l
GG00°0 ¥#10°0 T800°0 £500°0 6S10°0 2010°0 6£10°0 18000 GBO0“0 8900°0 {eatpae 7y
08€0°0 6180°0 1260°0 1610°0 £160°0 ¥iv0'0 £vv°0 ££10°0 £610°0 £E60°0 ST ]
09€0 "1 £¥80°0 8990°0 6880°0 0486°0 $690°0 £880°0 9810°0 &E80°0 £841°0 dafsututy OF
4ZEQ°0 £890°1 G¥S0°0 £%20°0 1£80°0 £1%0°0 4811°¢C FAN (/M) 0880°0 Elv0'0 [rejdd 4
0L00°0 (¥4l N 160071 #900°0 &E10%0 9610°0 6820°0 03900°0 #600°0 {9%0°0 3{RSI0YR 8
€10 48€0°0 g¥20°0 21 8200 62€0°0 ¥120°0 0zT0°0 174 L ON] 16€0°0 LTAL TR L A
2610°0 6460°0 8921°¢ 6£10°0 (6% [ 0 &ZE0°0 FAS AN 02070 cie0’o LZ0°0 o3 /5UR4] 9
¥L00°0 6£20°0 8400°0 16000 9500°0 L600°1 £0£0°0 3110'0 S0 1£00°0 638-{1¢ G
£900°0 £110°0 18200 £500°0 £500°0 0120°C 9ec1”1 £L00°0 Crio“0 6010°0 JoN4SU0d ¢
9900°0 061070 0210°0 82¥5°0 9110°0 19100 ¥010°0 S28%0°1 G020°0 1210°0 dd/se6/110 €
60000 L200°0 £100°0 8920°0 91000 £200°0 G100°0 £100°0 S T $200°0 sate-{80) 7
11000 ce00°0 6100°0 £100°0 6000°0 9ERi°0 c¥00°0 £100°0 ££00°0 01811 st /ee |
34/sUT1/UL4 [TR}3J P{RSI[OYR JN/S6/D3{ WEOI/SURJY  64W/{(® )INJISUOD Jd/SEE/(10 SIUTE-(BOD JISIAL|/6R
01 ] 8 L 9 S 14 £ l 4

(403295 BULSS3I04d UL SP|OYISNOK)
(9/61) PueWR( |BULJ O3 P3UIAL[3Q 4B[|0Q 484 SIUBWAULNDIY 384LPUT PuR 32341Q

0GY¥0703 "M'N 40 NOI93Y¥ ALNNOD-TYLl
€-9 XIAN3IddY



B-9

LEBTT 9265°0 8170 ZTee'n L¥42°0 0IEL"0 616E°0 y15€E°0 Sployssnoy g
L8¥0°0 8L20°1 GEZ0%0 8920°0 £210°0 92£0°0 8620°0 8720°0 saXel-d0| /]

8070°0 0LE£"0 £910°1 £110°0 95060°0 8E10°0 £010°0 9610°0 A0S-30{ 9]
8E00°0 £¥L0°0 £960°0 2070°1 11000 97000 0700°0 09000 Spe0J-30| 4
6110°0 p19070 £906°0 ZL00%0 1900°1 5800°0 94000 100070 URS/iER 4§
1820°0 LS ¥e10°0 7810°0 8L00°0 £310°1 rA 0N £8720%0 HOTIEING3 £7
20800 +750°0 1820°0 8L10°0 180070 2200 L£10°1 £710°0 {e>tpae 71
8550°0 A540°0 84200 88400 Z0£0°0 {2500 1£20°0 2040°1 53ITA35 11
C660°0 8980°0 £060°0 G990°0 £0£0°0 6060°0 G0S0*0 6280°0 LATALATERS
YL 00010 19300 930170 14400 191170 04€0°0 9700 118334 ¢
200 28100 G910°0 26£0°0 10100 G410°0 0F10°0 ¥410°0 g{esatoum g
0L¥0°0 #2400 CGE0°0 145070 9490°0 9950°0 ¥310°0 9£60°0) n/s6/2313 /
24500 £6£0°0 0TH0°0 te0°0 L81070 ¥iE0"0 1£Z0% 64800 oI /SURS} 9
£800°0 3£00°0 91100 2000 42000 17200°0 450070 ZE0D0 E4l-{|® g
1610°0 111070 £E10°0 SHED'O £200°0 £300°0 8E00°0 61070 RRUSSELLEE 4
422070 9700 £L10%0 ¥970°0 eI 9LI0%0 050070 £120%) Jd/SEES {10 7
2E00°0 ££00°0 GZ00°0 LE00°0 Sy00°0 48000 £100°0 0200°0 saute-[eed 7
g100°0 A100°0 9E00°0 Z100°0 S000°0 0100°0 4000°0 #100°0 A}saatijee |
SPLOYISHOY SIXBI-D0{  AOB-D0| SPROJ-30{  UBS/}BM UOTIEIND2  (BITPIW  S3ITAJES
ar {1 21 &t ¥l £l PA 11

(403095 DBULSSII0UY UL SP|OYISNOH)
(9/61) puewS(Q PlRULY 03 PIAUBALLSQ Je[[0Q 494 SIUBWAULNDIY 3D84LPU] PUR 1I34L(]

(PBNULIUOD) €-g XIONIddY



B-10

08000
8200°0
90000
6000°0
14000
£000°0
10€0°0
6120°1
#800°0
1€00°0
690070
#i10°0
Z900°0
820070
¥£00 "0
G000°0
4000°0
dy/sutjury
01

285070
L1200
Z%00°0
1500°0
9820°0
6100°0
£2£0°0
806070
Got0°1
£E00°0
1€20°0
c6L0'0
£020°0
8400°C
£110%0
9100°0
0£00°0

[1R13J  3{PSI{OYM JN/56/1213 WWOI/SURI)

6

£120°0
£100°0
{100°¢
9100°0
0110°0
£000°0
w2070
19070
6¥10°0
8200°1
8£10°0
£9i1°o
610070
822070
£900°0
07000
1100°0

8

0¥20°0
9600°0
8100°0
9100°¢
&Z10°0
80000
¥800°0
694070
0000
1€00°0
ceot°t
gioe
1800°0
S¥00°0
00%5°0
¥3L0°0
Z100°0

L

£1£0°0
SE10°0
92000
0200°0
291070
1100°0
18200
S050°0
£510°0
6200°0
9600°0
8120°1
£200°0
¥100°0
£200°0
#0000
¥000°0

9

91070
640070
1100°0
0200°0
12000
£000°0
8920°0
¥r0'0
0%10°0
$210°0
L020°0
9810°0
SL06°1
¥eloo
1010°0
$100°0
N0

£48/{|® }INJJSUOD Jd/SP6/{T0 SIUTE-{BOD Y}SIATL|/6®

S

84000
480070
8£00°0
6000°0
1600°0
9000°0
£920°0
1€20°0
8950°0
1910°0
H00°0
9120°0
LL20°0
0051°1
a200°0
€000
6€00°0

\J

$120°0
60070
9100°0
S100°0
1100
L0600
16000
£210°0
Z%00°0
€v00°0
0610°0
6910°0
£110°0
9900°0
1180°1
€100°0
9100°0

£

0Qvy40103 "M'N 40 NOI93Y¥ ALNNOJ-IHl

¥-8 XIQN3ddY

y210°0
¥p00 0
0100°0
z100°0
¥900°0
6000°0
6£00°0
661070
9200°0
8€00°0
£2£0°0
20200
8020°0
$210°0
85100
68L0°Y
0£00°0

Z

££%0°0
£610°0
£E00°0
0600°0
8220°0
610070
£580°0
0eEL’0
$910°0
82%0°0
¥6820°0
841070
§200°0
S600°0
£10°0
0200°0
80811

I

SIX®}-20|
A0S-30|
$pRAJ-D0|
ues/jen
yoTjeINnpa
(221paw
SIITAJNS
/801 /U1y
{rejay
a{Psa|oyR
In/s8/083
w802 /SUR)
sju-||®
33033500
Jd/ses/ (10
SIUTN-{®0D
X1SaAT| /60

(puewaq |euld uL SP|OY3SNOH)
(9/61) puewaQg |[eUL] 03 PIUBALS(Q 4R||OQ 434 SIUIUSJLNDAY J0841pUT puR 3I34LQ



B-11

9200°1 YEGOT) LEGDTO 22000 ¥100°0 AN ] BLECO SaxB}-301 /]
Z9¥E°0 18001 £10070 1000 G000°0 1000 ZE10°0 AOB-D0 91
£2L0°0 L4500 $210°7 200070 1000°4 80000 £200°0 speos-26f &1
£850°0 w2000 6Z00"0 10071 E100°0 £100°0 LE00°0 ues/iem  pi
ULTAY)) 8100°0 £100°0 S100°0 L600°1 380070 951070 uerimnps gl
1EE0"0 81070 160600 16600 #G300°0 £Z200'Y £100°0 [R2Ipet 71
04100 81E070 £220°0 £810°0 040070 $010°0 1620°7 S3ITAdaS (T
EEEQ0 L6800 £610°0 068070 £L20°0 £0Z6*0 £250°0 A/sUL/ULY O]
10100 151070 LaLAHRY 0Z10°0 £500°0 150070 £E10°0 {Te}ad 4

HWOs"0 750070 79200 280070 1z00°0 £E00°0 017070 2lesajoum g

opz0a 191070 81£0°0 SHE00 9920°0 £400°0 16200 n/ss/rse [

£010°0 #410°0 $800G°0 0F00°0 #9000 Lo10°0 TE20°0 w@oI/SURSY g

I CHR] 780070 28000 11000 300070 ¥E00°0 £900°0 S48-[{® &

850070 21100 157070 ZE00°0 GO00°0 80000 £210°0 1Ind3sued ¢

L1107 8L00°0 £e10%0 99200 0£10°0 12000 Y100 d/SEE/{T0 &

L100°0 11000 ZzZ00°0 8E00°0 B100°0 £000°0 07000 SBUTE-{R0Y T

11000 0£000 5000710 20000 10000 G000 01000 Alesati/ee 1

58XR1-20]  A0B-DD| SPBOJ-I0]  UBS/ITA  UOT{EDAP?  |BDIPIE  SADTAJDS

{1 91 g ti £l A t

(PURWS(Q (eUL4 UL SP|OYISNOH)
(9/61) puews(q [BUL4 0} PAUIAL{S(Q 4B [OQ 434 SIUSWAULNDIY 934 LPU] puUe 2934L(

(PaNULIU0) y-g XIONIddY .



C-1

APPENDIX C
CRITIQUE OF DATA SQURCES

Introduction

Data gathered for the tri-county interindsutry 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 exten-
sively to estimate the gross flows matrix; they were also used to estimate
a level of total gross output for several of the sectors. Thus, the purpose
of this section is to criticize the various data sources and sepcifically
explain how the datd and any attending problems were handled in the study.
The discussion commences with an overview of the primary sources. Following
this, the section is divided by SIC division descriptions with each contain-
ing an identification of relevant data sources, comment on the adequacy of
the data for the tri-county Northwestern Colorado interindustry study, and
mention of how the data were handled.

Following the discussion is a complete 1isting, 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 bibliography entries at the
conclusion of the report. Following each entry is an abbreviated annotation

in brackets. The SIC numbers in the annotation indicate that data pertinent
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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 associations, and others
who receive report forms from economic producers. As indicated previouslv,
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. 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 Peterson and Oded Rudawsky of the Colorado School of Mines had
just completed a rather extensive study of minerals and energy in Colorado
about the time the research for this inguiry was commencing. (40) Because 50
percent of Colorado's crude production and nearly 25 percent of the state's
natural gas extraction occurs in Northwestern Colorado, the decision was made
to use the basic findings of Pederson and Rudawsky and limit the interviewing
for this sector. The limited interviewing that did occur was highly setec-
tive and for the express purpose of securing information‘necessary for the
modification of published results of the Pederson and Rudawsky study.

Special comment on the data secured from the Colorado Department of
Labor and Employment is warranted. (10) Employment and wage informaticn cortained

in the reports of each employer in the state is placed on reels of computer
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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 ordi-
narily get published. Accordingly, the information pertinent to employment
and earnings in the tri-county region of Northwestern Colorado had to be
obtained directly from the Colorado Department of Labor and Employment. The
computer tapes released for use in the tri-county study covered the reports of
calendar years 1972 and 1973 and the first three quarters of 1974. This
presented some difficulty because the study was designed to cover calendar
year 1976. Further, the Colorado Department of Labor and Employment uses

1967 SIC descriptions at the four-digit level to classify firms, while the
tri-county study used 1972 SIC codes. Still other difficulties were pre-
sented by what appeared to be obvious misclassification 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 inhouse reports of other government agencies, trade associ-
ations, and other organizations (5,7,19,22,23,24,25,29,31,38,44,68, and 77).
The data were not always in the form requested but were sufficiently detailed
so that, with sTight modifications, they were quite useful. Specific comment

on these data and others follow in the respective SIC division.



Agriculture and Forestry
Of 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 Denart-

ment of Agriculture, it publishes detail on major state crops, and identi-
fies the production levels in respective counties. Specific limitations
are nonetheless inherent in the tabular presentations. For example, crops
are reported on a production and market value basis; and there is a differ-
ence 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 1969 Federal

Census of Agriculture to the 1969 market value of hay reported in Colorado

Agricultural Statistics was applied to the latter's 1974 report.

The Colorado Agricultural Statistics also has a tendency to aggre-

gate certain "minor" crops not only across crop lines but also county lines.
For example, 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 potatoe production is not important in the tri-
county region of Northwestern 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.
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The publication is not well enough documented to determine whether or not an
adjustment is warranted. Further, all production indices availables are
for the entire state and are highly aggregated (2).

Procedures employed to secure and report information are not docu-

mented in Colorado Agricultural Statistics. A regional analyst must be

concerned with the quality of data but really has not 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 GrandValley and Uncompahgre projects (71) and (72). The Bureau's
report suggests there is a definite element of randomness involved, i.e.,
both acreage planted and production yields vary over time. By contrast, the

acreages reported by Colorado Agricultural Statistics are rather consistent.

It should also be mentioned that in certain years thelBureau'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 differ-
ence in the aggregate value of marketings.

Data on the value of marketings of livestock is reported in Colorado

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

reported at the state level. Thus, 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 livestock

sector in the tri-county interindustry study wasdetermined 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 produc-
tion was highly dependent on information secured from the Cooperative Exten-

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

Crops in the Irrigated Southwest (82) and information supplied by the North-

west Colorado Agri-Business Association (38) and Tri River Agri-Business Farm
Management Association (44). Government payments to the agricultural
sectors were determined from the Agricultural Stabilization and Conservation

Service, Annual Report - Colorado (45).

Data on the employment of labor in the agricultural sectors is 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 Ser-
vice information. The number of people employed in agriculture as identified

in the 1970 Census of Population (59) was taken as a proxy value to obtain

an employment coefficient. The aggregate value for agricultural services
was estimated by using the Cooperative Extension Service information and
checked for consistency by interview.

In summary, adequate data do appear to exist for the agricultural sectors
of the tri-county 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 emplioyment. Also,
it appears that there is a general lack of documentation, 3 deficiency which

must be overcome in order to judge the quality of the data.
Mining
Publications by the Federal Government were not considered for inclusicn

in the mining division of the model. At the national level, and sometimes
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the state level, information pertainﬁng to mining production quantities and
values van 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 Minerals Industries (58); Minerals Yearbook (70); Statistical

Data of the Uranium Industry (75); and Uranium Exploration Expenditures and

Plans (76).
State of Colorado documents were relied upon quite extensively, but not
without reservation. The most comprehensive, yet the most Timiting, state

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

publication Tists 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 example, 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 $50 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.

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 o011

pumped, cubic feet of gas produced, and the volume of injections are
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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, o0il, and gas is secured from these sources.

The Pederson and Rudawsky study, "The Role of Minerals 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 publication that

complemented 0i]1 and Gas Statistics when identifying potential interviewees

for the oil and gas sector was the Rocky Mountain Petroleum Directory (81).

In the final analysis, the total gross output values used in the mining
division of the tri-county 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 (50) and

(51) and the Construction Review (65) 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 (63), though county specific, fails to account for all

construction. Further, the reference accounts for permits and contracts
authorized during a given period. In a relatively small county there is not
necessarily sufficient volume to either avoid "lumpy" reporting or mainte-

nance of the assumption that level of work in a given period is equal to the

dollar value of the authorizations. Finally, the Construction Reports do not

suggest how much of the job is involved with various types of contractors so
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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 (57) and County Business Patterns

is fairly complete in a broad sense but still quite limited in what detail

is published. Disclosure requirements preclude publishing critical informa-
tion 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 report-

ing. Finally, County Business Patterns still employs 1967 SIC code defini-

tions. As a result, neither of these:publications were of much use for the
tri-county interindustry study. In fact, levels of output for the manufacturing
sectors had to be estimated from primary data.

The Directory of Colorado Manufacturers (79), 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 is nonetheless an invaluable reference.

Before interviewing a given owner or manager, an attempt was always
made to gain a "feel" for the type of firm that was involved. For example,
secondary research was 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
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Manufacturers (48). Though the information contained therein was not
directly used in the tri-county study, it did provide for an ongoing consis-
tency 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 is quite available and generally speaking, of
fairly good quality. Despite this, almost none of it was used in the tri-
county 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. Specifically,
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 muni-
cipal owned enterprises are involved, estimates were made based on infor-
mation filed with the Colorado State Auditor (24). Bureau of Reclamation

power activities were estimated based on interview. Despite the above
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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 necessitate 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 Tevel 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 individual
post offices are no longer published. Accordingly, this information was
obtained directly from the Sectional Center Facility (SCF) managers (77).
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 information,
it is suggested that the regional accounting perspective can lead to an
erronous conclusion about the U.S.P.S. This is because the postal sector's
total gross output was defined in terms of an expense level rather fhan a
revenue level. The reason for doing this is that the imputed postal revenue
for the tri-county region of Northwestern Colorado is higher than the
actual revenue but it is not known by 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
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of the expenses connected with the handling of those statements is absorbed
by the local Post Office. Thus, a portion of the actual Denver revenue
imputes to the tri-county region.

Information on rural telephone systems can be obtained from the

Annual Statistical Report: Rural Telephone Borrowers (47). Territorial

integrity for rural systems in the region is such that the information is
straightforward and does not have to be allocated. Mountain Bell's
activities, on the other hand, had to be estimated by prorating the various
revenues and charges identified in their annual report to the Colorado PLC.
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 Depart-

ment 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 (46) sometimes fails to include the operation of

electric associations which are headquartered outside the tri-county region.

Information contained in statistics of Publicly Owned Electric Utilities in

the United States (34) is reported on a company basis and the tri-county

is only part of the territery of the Public Servcie Company of Colorado.

Statistics of Publicly Owned Electric Utilities in the United States {35)

does not identify all the municipal operations in the tri-county region.
Finally, the Bureau of Reclamation's power activities cannot be reasonably

estimated by using the information contained in Water and Land Resource
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Accomplishments: Summary Report (72). Thus, the estimation of total gross

output for the electricity and natural gas sector was determined by the
information obtained from PUC reports, the State Auditor, and interviews.
The water, sewerage, and sanitary services sector is characterized
by a high incidence of special tax districts. Complete information on
the activities of these districts is not published anywhere. Thus the audit
reports filed with the Colorado State Auditor were examined in detail to
secure information for this sector. For those instances where private
enterprise is involved, the information was obtained at the PUC office.
In summary, though considerable information is published for the
transportation, communications, electric, gas, and sanitary services
sectors, problems associated with excessive aggregation, territorial
integrity, and incomplete reporting precluded use of the information in

the tri-county interindustry study.

Trade - Wholesale and Retail

Examination of Robert Morris Associates' Annual Statement Studies (42)

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 warranted. Considering the time and financial constraintimposed on
the research such a detailed study could not be justified. Accordingly,
very little primary data were secured for the trade sectors in the tri-
county interindustry study.

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

put included the Census of Wholesale Trade (62), The Census of Retail Trade

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

Census publications referred to calendar year 1972, used 1972 SIC classifications,
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and needed updating to reflect 1976 conditions. Difficulties encountered
in this activityemanated from the Colorado Department of Labor and Employ-
ment data being classified by 1967 SIC codes and the lack of price indices
for Colorado. The Department of Revenue report is classified 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 were
shifted to conform to 1972 SIC descriptions by using ratios describing the
relationship between Colorado labor data for 1972 and the wholesale and
retail census for 1972.

Select interviews were used to gain information relative to what
values would be used for regional flows and margining of the trade sectors.
Further, information contained in publications such as "Economic Impact of
Alternative Energy Supply Policies in Colorado" (26) and "An Interindustry
Analysis of the Colorado River Basin in 1960 with Projections to 1980
and 2010" (78) was used to routinely check for consistency. Given these
lTimitations, 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 is contained in

Sheshunoff and Company's The Banks of Colorado (43). This is a privately-

printed industry publication that shows the balance sheet and income state-
ment for each bank in the state. A source such as Bank Operating Statistics
(32), published by the Federal Deposit Insurance Corporation, aggregates
information by region; none of these regions correspond to the geographic
delineation of the tri-county study. Accordingly, the Sheshunoff data

was used to identify the level of economic activity for commercial banks.

Savings and Loan Association data are published in Combined Financial

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

Bank System (33). Association activities are identified by state total,
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 tri-county region by using
the personal adjusted gross income figures reported in the Colorado Depart-

ment of Revenue's Annual Report (21). Information pertaining to the activities

of the Federal Credit Banks' operations was gained from filed reports (31).
Insurance activities were estimated from information gained largely
from interview. The Colorado Division of Insurance publishes the Insurance

Industry in Colorado: Statistical Report (20). This document identifies,

on a company basis and a line basis, premiums earned and losses incurred. As
a first approximation the difference between premiums and Tosses was prorated
by population to estimate tri-county insurance activity. This first approxi-
mation 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 three counties (29). From the



C-16

documentary fees paid an estimate was made of the transaction values
involved and a six percent commission was allowed on the same. The
estimated commissions were used in turn as the approximation for the total
gross output of the real estate sector.

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 hea]th care was secured directly
from the providers of the services. These providers include the Veterans
Administration Hospital, the State Home, private and public hospitals, 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 (66).

The value of services provided by physicians, dentists, optometrists,
and others was estimated by using secondary information. For a first approxi-
mation, information contained in "National Health Expenditures” (28) was

adjusted by using the index values published in Medicare: Health Insurance

for the Aged - Geographical Index of Reimbursement by State and County (67).
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The resulting figure was then adjusted based on information gained in inter-
views and secured from the Colorado State Department of Health (7), the
Colorado Department of Social Services (22), and the Social Security
Administration (68).

Data are readily available for education activities in the tri-
county 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 district in the state. Data secured from the CCHE and the Department
of Education's revenue and expenditure report were supplemented with infor-
mation gained in interviews. Because of the high quality data described

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

Districts (55) were not used in the tri-county interindustry study.

The information contained in Census of Selected Service Industries (61)

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 1976 conditions. Concomitantly,
the data that pertained to dental laboratories in this publication were
removed to the health and medical care sector.

As with the trade sectors, very little primary information was collected
for the services not elsewhere classified sector. Accordingly, given this

Timitation, caution is expressed with regard to the accuracy of the coefficients
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in this sector in the tri-county interindustry study. Further, it is
recommended that an in-depth study of the sector be conducted employing

primary data collection techniques.

Public Administration
Rather extensive information on local and county government activities

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

Finances (52), Finances of County Governments (53), Finances of Municipalities

and Township Governments (54), and Compendium of Public Employment (56).

Two considerations precluded the use of these documents in the tri-county
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 Tlocal and county government budgets was rather significant
between 1972 and 1974.

Secondary data published by the state were used extensivé]y during
the preliminary stages of the research but were later replaced with pri-

mary data. The Local Government Financial Compendium (11) does not list

expenditures and revenues for communities under 1,000 people. Further,
the publication does not account for special tax districts. The Division

of Property Taxation's Annual Report to the Governor and the Legislature (12)

identifies valuations, levies, and property tax revenues for every local

tax authority. The Colorado Department of Revenue's Annual Report (21)

contains information sufficient to estimate local sales tax collections.
Though each publication contains good quality data, the tri-county 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

than the state publications.
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Data pertaining to the total expenditures of the State of Colorado
were secured directly from the Colorado Department of Planning and Budget
(19). A recent executive order had caused all state budgets to be regionalized
according to the various planning regions in the state. Though the
planning regions do not conform to the delineation of the tri-county
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 Coloado Big Game Harvest (16). Revenue gener-

ated because of activites 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

Report (8). 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

estimated 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 (73), identified

revenue by state and by category. Thus the figure published for Colorado
was adjusted by using information in the Colorado Department of Revenues'

Annual Report (21) and the Treasury's Statistics of Income 1969, Zip Code

Area Data From Individual Income Tax Returns (74). This first approximation

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

Public Land Statistics (69).

For a first approximation of Federal expenditures, data were secured

from Federal Qutlays in Colorado (39). This publication shows estimates

for Federal outlays by agency and by county. Many of the estimates are
prorated by using standardized criteria. Thus, the research for the tri-
county interindustry study sought to estimate Federal expenditures indepen-
dently. Some documents, such as the Veterans Administration's Annual

Report (80) and the Railroad Retirement Board's Annual Report (41), were

examined and the data so secured prorated to the tri-county region of
Northwestern Colorado. This practice was too limiting so more direct infor-
mation was obtained. Specifically, the major agencies were contacted:
these include the Social Security Administration, the Bureau of Reclamation,
the Bureau of Land Management, the Geolcgical Survey, the Forest Service,
the U. S. Postal Service, and the Energy Research and Development Adminis-
tration. |

In summary, the data on Federal Government revenues are approxi-
mations derived largely from state totals. The data pertaining to
Federal expenditures are largely estimations based on information gained
in interviews.

Households were not interviewed for the tri-county 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 OF TRANSFER, DEPRECIATION, AND INVESTMENT ACCOUNTS

D-1 Components of Transfer Account Row

D-2 Components of Transfer Account Column



D-2

D-1
COMPONENTS OF TRANSFER ACCOUNT ROW

Dollars Charged

Column Headed Transfer Account Explanation
1. Ag/Livestock 230,204 insurance loss pool
2. Coal Mines 366,994 insurance 1oss pool
3. 0il/Gas Pr 182,573 insurance loss pool
4. Construct 413,934 insurance loss pool
5. A1l Mfg. 56,031 insurance loss pool
6. Trans/Comm 191,936 insurance loss pool
7. Elec/GS UT 92,691 insurance loss pool
8. Wholesale 57,842 insurance loss pool
9. Retail 513,221 insurance loss pool
10. Fin/Ins/Re 37,726 insurance loss pool
4,157,176 interest payments
6,290,600 outsidevfinance
11. Services 249,716 insurance loss pool
12. Medical 79,049 insurance loss pool
13. Education 159,942 insurance loss pool
14. Wat/San 3,957 insurance loss poo]
15. Loc Roads 43,490 insurance loss poo)
16. Loc Gov 88,621 insurance loss pool
573,115 transfer payments
19. Households 3,123,301 insurance loss pool
20. State Gov 52,613 insurance loss pool
758,811 transfer payments

16,121,328

state financial surplus



Column Headed

21. Fed Gov

Row Headed

4. Construct
9. Retail

10. Fin/Ins/Re
11. Services
12. Medical
13. Education
14. Wat/San
15. Loc Roads
16. Loc Gov

18. Households

20. State fGov

Dollars Charged
Transfer Account

14,342,000
75,631,866

D-2
COMPONENTS OF TRANSFER ACCOUNT COLUMN

Dollars from
Transfer Account

278,671
266,543
28,099
1,475,378
1,055,685
137,561
88,214
2,453
571,047
1,178,500
2,371,866
4,075,160
12,994,500
573,115
758,811
14,342,000

158,290

D-3

Explanation
transfer payments

Federal financial surplus

Explanation

insurance loss pool
insurance loss pool
insurance loss pool
insurance loss pool
insurance loss pool
1ntefest income

interest income

interest income

interest income

insurance loss pool
dividend income

interest income
entrepreneurial income
local government transfer
state government transfer

Federal government
transfer

interest income
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Dollars from

Row Headed Transfer Account Explanation
21. Fed Gov 3,473,114 outside finance
490,000 other interest income
23. Proftis 2,709,611 interest income
-19,441,526 close dividends, interest,
and profit to households
-80,132,965 expatriate profits
25. Imp-Colo. 1,015,132 insurance loss pool
2,817,486 outside finance
80,132,965 expatriate profits
16,121,328 state financial surplus
26. Imp-World 645,833 ‘ insurance 1oss pool
75,631,866 Federal financial
surplus

Profits, rents, interest; also
Investment; also
Depreciation; also

0i1 Shale
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SURVEY FORM USED FOR THE INTERINDUSTRY STUDY
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COLORAOOC
STATE cepsctment of econarics
LNIVERSITY

FOAT COLLING
CACRATO

aasa QUESTIONNAIRE
COLORADO INTER-INDUSTRY ANALYSIS

This quesciounaira is designed to enable you to provide usa, in a3 sfmple a form
as possible, a detailed account of your firm's purchaves and sales in 1974. The
specific focus of the analysis is the compouent of rhat activity occurriag in
ths nine county N.W. Colorado region comprived of Delta. Zagle, Carfield, Mesa,
Moffat, Moatrose, Pitkin, Rio Blanco and Routt counties.

This i{nformation will be handled in striccreat confidence. Your responses will
be aggregacted with those of other firms in vour sector, eliminacing the pessi-
bility chat any singls fim's responses 41il be fdenciffable.

Please nota:

1. We are particularly interested in obtaining dara which are a reasonable
represautation of vour firm's currenr operation. Data for a fiscal ot
calendar year 1974 or later are veterrad. lao the avear tnac data are
not available in this form, plesse use iny consecutive twelve wontha
sinca 1973 (please fudicate).

2. You may indicate sales and purchases in dollar amounts or percantages.
31, When exact data are not avallable, please use estimates. I[f it ia

aot possible to provide information for certain juestions, please
indicace.

Ngoe of Firm:

What i3 your major product(s) or service{(s)? [f convenient, list che appropriace
SIC classificatioun(s).

What vas the total number of employeas you had at any oae time in 197417
Full Tisme: Pare Time: __

Please indicats the value of your cstablishmeuat's sales im 19764. TOTAL 3SALES:
S

Plesse indicate the valus of your astablistmenc's purchases tn 1974,
TOTAL PURCHASES: §

Plaase indicate the valuam of your astablishment's uat ioventory change in 1974,
(This may be & positive or negative figure.) NET INVENTORY CHANGE: §

At what level of output capacity did ycur establishment operate during 19747
LEVEL OF CAPACITY UTILIZATION: I

What i{s your estimate of your sscablishment’'s total veter use for all phases of
your operacion? (Hote: please use any convenient unit of wmeasurezent; a.3.,
gallons per day, 1000 gallons per day, acre feet per year, ecc.)

TOTAL WATER INTAKE:




PURCRASES ANALYSIS

E-3

SUPPLY SQURCE; SECTORS FROM WHICH YOU PURCHASE

PURCHASES IN N.W.
COLORADQ COUNTIRS
$ or T of Total

!

PURCHASES FROM
OTHER COLORADO
COUNTIES
$ ar T of Tocal

PORCHASES OUTSIDE
COLORADO
3 or % of Tocal

| L. IRRIGATED AGRICULTURE

! 2. DRYLAND AGRICULTURE N

i 3. LIVESTOCK; RELATED PRODUCTS (dairy and poultry

{ produczs; honey; animal specialries; atc.)

T4, AGRICULTURAL SERVICES (veterinmary, custom

i FORESTRY fleld work, etc.)

.  METAL MINING; RELATED SERVICES

§.  COAL MINING; RELATED SERVICES

7. OIL AND GAS EXTRACTION; RELATZID SERVICES
3. SHALE OIL EXTRACTION; RELATED SERVICES
3. NON-METALLIC MINING; RELATED 3ERVICES

'10.  ALL CONSTRUCTION

:11. FOOD AND KINDRED PRODUCTS (processed Zoods for
human and animal consumption)

'12.  LUMBER; “0OD PRODUCTS (loggers, sawmills,

! cabinet shops, miscellaneous wood products
aanufacturers)

13. PRINTING AND PUBLISHING; PAPER AND ALLIED
PRODUCTS (ilncludes newapaper advertising, ecc.)

14, CHEMICALS; PETROLEUM REFINERS; RUBBER
MANUFACTURERS

115.  STICNE, GLASS, LAY PRODUCT MANUFACTURERS

16. FABRICATED METALS; NON-ELECTRICAL MACHINERY
MANUFACTURERS

17. CELECTRICAL MACHINERY AND 'ZQUIPMENT; TRANSPORTA=-
TION EQUIPMENT; ELECTRONIC INSTRUMENTS AND
COMPCNENTS MANUFACTURING

118, ALL JTHER MANUFACTURERS (Jewelry, precious

l secals, musical instruments, sporting goods, etc.)

(19. TRANSPORTATION: AIRLINES, BUS LINES, RAILROADS,

i TRUCX L INES, AMBULANCES, U.P.S3., R.E.A., ate.

20. YJ. S. POSTAL SERVICZ (postage, mail box rental,

: ste. )

21. COMMUNICATION: RADIO, TELEVISION, TELEPHONE,

; TELEGRAPH (includes medla adverrising, cable

' subgcriptions, ecc.)

22, ZLECTRICITY: VATURAL GAS (Utilicies)

l23. WATER, SEWERAGE, TRASH REMOVAL SERVICES

! (Utilicias)

i26. WHOLESALE TRADE (wholesaling incermediaries)

i25. AUTOMOBILE JEALZRS; GASOLINE SERVICE STATIONS

iZ EATTNG AND DRINKING ESTABLISHMENTS,; HOTELS,

{ MOTELS, OTHER LGOGING

27. RETAIL - NOT ELEWHERE LISTED

128. FINANCE (incterest paymencs; payments on ouk=
standiag principal)

29. INSURANCE PREMIUMS-~LIFE, ACCIDENT, HEALTH,
MEDICAL, FIRE, CASUALTY, SURETY, TITLE; PENSION,
HEALTH, AND WELFARE FOUNDS (non-government)

30. REAL ESTATE (value of real estate purchased,
commissions, and management fees)

31. HEALTH SERVICES (medical, dental, nospitals,
laboratories, ocher opatieat care facilities)

32. EDUCATIONAL SERVICES (primary, secondary, post-
secondary, technical, orofassional)

133, SOCIAL SERVICES AGENCIES

34. ALL OTHER 3ERVICES (legal, personal, data
orocessing, equipment leasing, recreatiom, etc.)

35. LOCAL AND COUNTY GOVERMMENTS (taxes, permits,
licenses)

3§, STATS SOVERNMENT (raxes, ocermits, license fees)

17. FEDERAL GOVERNMENT (taxes, perwmits, liceuse fees,
emplcoyers FICA, unemplovment inaurance)

"38. HOUSEHOLDS (pavsents subject to withholding)

39. RENTS; DIZIDEND PAYMENTS; RETALNED EARNINGS;
3AD DERTS

40, DEPRECIATICN EXPENSE ;




SALES ANALYSIS
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DEMAMD SOURCE: SECTORS TO WHICH YOU SELL

SALES M N.§,
COLORADY COUMTIES
3 o 2 of Tocal

SALES TO
OTHER COLORADO
COUNTIES
3 ar X of Total

SALZS WUT51DE
COLORADY
. or % of Tors

.

m
LIVESTOCK; RELATED P (dalry sud poultry

w__;_.%ww_m&mm stc:)
4. AGRICULTURAL SERVICES (ntutnamu. custow
g o0

Om M GAS HTRAC‘HOH. RQT!D SZRVICE OPERATORS

SHALE OTL EXTRACTION; RELATED SERVICE OPERATORS

NON-METALLIC MINING; RELATED TED ERVICE OPSRAIURS

2.

ALL CONSTRUCTION

FOOD AND KINDRED PRODUCTS (processors of foods
or_h or _apl 3 100 )

LUMBER; WOOD PRODUCTS (loggers, sawmills,
gabinet shops, uiscallansous wood manufacturers)

i3,

PRINTERS AND PUBLISHERS: PAPER AND ALLIED

16,

3.
16.

PRODOCTS (facludes nevapaper advertising, ecc.)

CREMICALS; PETROLEUM REFINERS; RUBSER
MANDF, RERS

15. STONE; GLASS; CLAY PRODUCT MANUFACTURERS

FABRICATED METALS; MOM-ELECTRICAL MACHIMERY
MANLPACTURERS

17.

ELECTRICAL MACHINERY AND EQUIPMENT; TRANSPORTATION
EQUIPMENT; FLECTRONIC INSTRUMENTS AND COMPONENTS
MANUYACTCRERS

18.
9.

ALL OTHER MAMUFACTURERS (jewalry, pracious sacals,
ical inscrusents, spocti ouds, etc.)

TRANSPORTATYON; AIBLINES; BUS LIMES, RAILEOADS;
TRUCK LINES; AMBULANCES: U.P.3.; R.E.A_; etc.

— e A ]

U, 3. POSTAL SLRVICE

o,
i

COMMITNICATION: RADLIO, TELEVISION, TELEFHONE,
gcanm

ECTRICITY; NATURAL GAS ANTES

u_gwa. FEWERAGE, TRASE REMOVAL SERVICE ZNTERPRISES

WHOLESALE TRADE (wholesaling incersadiaries)

AUTOMOBILY DRALEBS; GASOLINE SERVICE STATIONS

EATING AND DRINKING ESTABLLSHMEWIS; HOTELS;
MOTELS ; OTHER LODGING

RETALLERS -= ‘|0T ZLIEWHERE LISTYD

JUIF SN G,

g
REAL BESTATE (mamery, lassors, buyers, sallers,
agents, developers)

31.

HEALTH SERVICE ESTABLISHMEWTS (medical, deatal,
thwospirals, laburatories, other pacisnt care

facilities
. EDUCATIONAL IMSTITUTIONS {primary, secondary,
_posc-sscondary, techuicsi, professtonsl)

q3.
4.

33, SOCIAL SERVICES AGENCIES

ALL OTHER SERVICE ZSTABLISHMEMTS (lejal, personal.
data processing, equipsent lassing, recreatioa,
ecc,

QCA

STATE GOVERNMENT

FEDERAL GO

38,

HOUSEHOLDS (direct sales for private conmsummiion)
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[methodology, input-output]

Gray, S. Lee, and McKean, John R. "An Interindustry Study of the
Colorado Economy.'" Colorado Agricultural Roundup. Fort
Collins, Colorado: Cooperative Extension Service, Colorado
State University, Summer 1972, pp. 21-22.

[methodology, input-output]




74.

75.

76.

77.

78.

79.

80.

81‘

82.
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Gray, S. Lee, and McKean, John R. "Business Multipliers in the
Boulder, Larimer and Weld County Region of Colorado."
Colorado Agribusiness Roundup. Fort Collins, Colorado:
Cooverative Extension Service, Colorado State University,
Summer 1974, pp. 18-19.

-«

[methodology, input-output] -

Gray, 5. Lee, and McKean, John R. '"The Development of Water
Multiplier Impacts from Input-Output Anslysis: An Empirical
Example from Boulder, Larimer and Weld Counties, Colorado."
Water Resources Research 12 (April 1976): 135-140.

[methodology, input-output]

Gray, S. Lee, and McKean, John R. '"An Economic Analysis of Water
Use in Boulder, Larimer and Weld Counties, Colorado with
Projections to 1980." (Bureau of Reclamation Contract No.
14-06-700-7182.) Fort Collins, Colorado: Department of
Economics, Colorado State University, March 1974, (Xerox
reproduction.)

[methodology, input-output]

Gray, S. Lee; McKean, John R.; and Rohdy, Donald D. "Estimating
the Impact of Higher Education from Input-Qutput Models: A
Case Study.”" Rocky Mountain Social Sclence Journal 12
(January 1975): 1-10.

{methodology, input-output]

Gray, S. Lee, and McKean, John R. with contributions by Sparling,
Edward M., and Weber, Joseph C. An Economic Analysis of Water
Use in Colorado's Economy. (Office of Water Research and
Technology Project No. B-059-COLO.) Fort Collins, Colorado:
Department of Economics, Colorado State University, 1975.
[wmethodology, input-output]

Hawkins, David, and Simon, Herbert A. '"Note: Some Conditions of
Macroeconomic Stability." Econometrica 17 (July-October
1949): 245-248.

[methodology, input-output]

Harmston, Floyd K., and Lund, Richard E. Application of an
Input-Output Framework to a Community Econcmic System.
University of Missouri Studies Volume XLII. Columbia,
Missouri: University of Missouri Press, 1967.

[methodology, input-output]

Hirsch, Werner Z. "Input-Qutput Techniques for Urban Government
Decisions." American Economic Review 58 (May 1968): 162-170.
[methodology, input-output]

Holt, R. D. Bibliography, Coal Resources in Colorado. Colorado
Ceological Survey Bulletin 34-A, (1972).
[Colorado, coal resources])




83.

84.

85.

86.

87.

88.

89.

90.

91.

92.
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Hornbaker, A. L., and Holt, R. D. 1972 Summary of Coal Resources

in Colorado. Colorado Geological Survey Special Publication
No. 3, (1973).
[Colorado, coal resources]

Howe, Charles W. Benefit-Cost Analysis for Water System Planning,
Water Resources Monograph 2. Washington, D. C.: American
Geophysical Union, 1971. "

[methodology, benefit-cost]

Howe, Charles W., and Easter, K. Williafi. Interbasin Transfers of

Water: Economic Issues and Impacts. (Resources for the
Future, Inc.) Baltimore, Maryland: The Johns Hopkins Press,
1971.

[methodology, interbasin water transfer economics]

Howe, Charles W., and Orr, Douglas V. "Effects of Agricultural
Acreage Reduction on Water Availability and Salinity in the
Upper Colorado River Basin.'" Water Resources Research 10
(October 1974): 893-897.

[methodology, input-output, water studies]

Interstate Commerce Commission. Bureau of Accounts. Transport
Statistics in the United States: Pipe Lines. Annual.
[46]

Interstate Commerce Commission. Bureau of Accounts. Transport
Statistics in the United States: Motor Carriers. Annual.
[42]

Isard, Walter; Bramhall, David F.; Carrothers, Gerald A. P.;
Cumberland, John H.; Moses, Leon N.; Price, Daniel 0.; and
Schooler, Eugene W. Methods of Regional Analysis: An
Introduction to Regional Science. Cambridge, Massachusetts:
Technology Press, Massachusetts Institute of Technology, 1960.

[methodology, regional economics]

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

[methodology, input-output]

Jones, Lonnile L.; Sporleder, Thomas L.; and Mustafa, Gholam.
"Estimation Bias in Regional Input-Output Models Using
Secondary Data.'" Canadian Journal of Agricultural Economics
20 (February 1972): 10-17.

[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]



93.

94.

95.

96.

97.

98.

99‘

100.

101.

102.
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Leontief, Wassily. Imput-Output Economics. MNew York, New York:
Oxford University Press, 1966.
[methodology, input-ocutput]

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, ilnput-output]

Marsh, W. R., and Queen, R. W. ''Map showiﬁé Localities and Amounts
of Metallic Mineral Production in Colorado." U. S. Genlogical
Survey Mineral Investigations Resources Map MR-58, (19.4).

[Colorado, geology, mineral resources]

Martin, B. R. '"Updating Input-Output Table Coefficients."
Australian Economic Papers 11 (Decewber 1972): 180-186.
[methodology, input-output)

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

{methodology, input-output]

Miernyk, William H., and Shellhammer, Kenneth L. '“Simulating
Regional Economic Development with an Input-Output Model."
(The Economic Development Administration Grant No. OER 1.8-6-
67-4.) Morgantown, West Virginia: Regional Research Instirute,
West Virginia University, July 1968. (Stencil reproduction.)
[methodolegy, input-output)]

Murray, D. K., ed. Guidebook to the Energy Resources of the
Piceance Basin. Denver, Colorado: Rocky Mountaln 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.
[oi, 02, 07}

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

[Federal Government]




103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.
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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. (Xerox
reproduction.)

(10, 12, 13, 14, 29, 32, 33, 491, 493, methodology]

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

[o1l shale industry, development]

"Proceedings of the 0il Shale Symposium.'" Quarterly of the
Colorado School of Mines. Annual in spring issue.
[oil shale industry, technology, economics]

Railroad Retirement Board. Annual Report. Annual.
[households]

Richardson, Harry W. Input-Output and Regional Economics.
Trowbridge, Wiltshire, Great Britain: Redwood Press Limited,
1972.

[methodology, input-output]

Rio Blanco 0il Shale Project. 'Progress Report - Summary:
Tract C-a 0il Shale Development.'" Denver, Colorado.
Quarterly. (Commercial reproduction.)

[quarterly progress report, Federal tract C-a]

Rio Blanco 0il Shale Project. "Social and Economic Impact
Statement for Tract C-a.'" Denver, Colorado. March 1976.
(Commercial reproduction.)

[0il shale industry, economic and social impacts]

Robert Morris Associates. Annual Statement Studies,
Philadelphia, Pennsylvania. Annual.
[financial statements]

Ryan, J. J., and Welles, J. G. Regional Economic Impact of a
U. S§. 0il Shale Industry. Denver, Colorado: University of
Denver Research Institute, 1966.

[oil shale industry, development impacts]

Shale Country. Denver, Colorado: Mountain Empire Publishing

Inc. Monthly.
[general, oil shale industry, publication]

Sheshunoff & Company, Inc. The Banks of Colorado. Austin,
Texas, 1974.
[60]
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114. Sladek, Thomas A. '"Recent Trends in 0il Shale - Part 1: Historv,
Nature, and Reserves." <Colaorado School of Mines Research
Institute Mineral Industries Bulletin 17 (Novembar 1474}.

[0il shale industry, general background information|

115. Sladek, Thomas A. "Recent Trehds in 011 Shale - Part 2: Mining
and Shale 0il Extraction Processes.'" Colorado School of
Mines Research Institute Mineral Industries Bulletin 183
(January 1975). .
foil shale Industry, technology) {

116. Sladek, Thomas A. '"'Recent Trends in 01l Shale -~ Part 3: Shale
011l Refining and Some 0il Shale Problems.” Colorado School
of Mines Research Institute Mineral Industries Bullefin 13
(March 1975).
[o1l shale industry, technology]

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

118. Solow, Robert. 'On the Structure of Linear Models."
Econometrica 20 (January 1952): 29-46.
[methodology, input-output]

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

[methodology, input-output]

120. THK Assoclates, Inc. '"Impact Analysis and Development Patterns
for the 01l Shale Region: Mesa, Garfield and Rio Blanco
Counties, Colorado." (The Colorado West Area Council of
Covernments and the 0il Shale Regional Planning Commission.)
February 1974. (Commercial reproduction.)
{oil shale industry, impacts, econcmic and sociall

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

122. Tri River Agri-Business Farm and Ranch Management Assoclation,
Delta, Colorado. Files.
{oi, 02, 07}

123. U. S. Congress. House. Committee on Interior and Insular
Affairs. 01l Shale Development. Hearings before the
Subcommittee on Mines and Mining, pt. 1, 93rd Cong., l:t
sess., 1974.

[oil shale industry, development impacts]
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124, U. S. Congress. House. Committee on Interior and Insular
Affairs. 0il Shale Development. Hearings before the
Subcommittee on Mines and Mining, pt. 2, 93rd Cong., 2nd
sess., 1974,

[0il shale industry, development impacts]

125. U. S. Congress., House. Committee on Science and Astronautics.
Energy Facts. Prepared for the Subcommittee on Energy of
the Committee on Science and Astronautics, Serial H, 93rd
Cong., lst sess., 1973.

[national energy data]

('r
126. 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., lst sess., 1975.
[national energy data]

127. U. S. Congress. House. Committee on Science and Astronautics.
0i1 Shale Technology. Hearings before the Subcommittee on
Fnergy of the Committee on Science and Astronautics on H.R.
9693, 93rd Cong., 2nd sess., 1974,
[0il shale industry, technology]

128. U. S. Department of Agriculture. Agricultural Stabilization and
Conservation Service. Annual Report - Colorado. Annual.
[o1, 02]

129. U. S. Department of Agriculture. Economic Research Service.
Impact of the Food Stamp Program on Three Local Economies:
An Input-Output Analysis. May 1972.
[methodology, input-output]

130. U. S. Department of Agriculture. Rural Electrification
Administration. Annual Statistical Report: Rural Electric
Borrowers. Washington, D. C.: Government Printing Office.
Annual.

[491]

13L. U. S. Department of Agriculture. Rural Electrification
Administration. Annual Statistical Report: Rural Telephone
Borrowers. Washiagton, D. C.: Government Printing Office.
Annual.
[48]

132. U. S. Department of Agriculture. Rural Electrification
Administration. Final Environmental Statement — 230 KV
Transmission Tap Line to Steamboat Springs and Substation.
Washington, D. C., October 1973.

[EIS, electric transmission line]

133. U. S. Department of Agriculture. Rural Electrification
Administration. Final Environmental Statement - Havden
Station Unit 2. Washington, D. C., January 1972,
[EIS, electric generation station]




134.

135.

136.

137.

138.

139,

140.

141,

142‘
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U. S. Department of Agriculture. Rural Electrification
Administration. Final Environmental Statement - Y ampa
Project. Washington, D. C., July 1974.
[EIS, electric generation station and transmission lines)

U. S. Department of Commerce. Bureau of the Census. Annual
Survey of Manufacturers. Washington, D. C.: Government
Printing Office. Annual. -

{20 - 39]

U. 5. Department of Commerce. Burcau of fhe Census. Census of
Agriculture: 1969. Volume 1, Area Reports, part 41,
Colorado, section 2, County Data. uashington, 9. C.:
Government Printing Office, 1972.

{01, 02, 07, 08]

U. S. Department of Commerce. Bureau of the Census. Cersus of
Construction Industries, 1972: Area Series, Mountain Statos,
CC72-A-8. Washington, D. C.: Government Printing Office,
197s.

(15, 16, 17]

U. S. Department of Commerce. Bureau of the Census. Census of
Construction Industries, 1972: Industry Serics, (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 Government 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 Finances. Number 3,
Finances of County Governments. Washington, 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 &,
Finances of Municipalities and Township Governments.
Washington, D. C.: Government Printing Office, 1974.

[local governments]

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

[821]




143,

144,

145.

146.

147.

148.

149.

150.

151.

152.
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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, 1974.
[local and county public employment)

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 - 39]

-

U. S. Department of Commerce. Bureau Sf the Census. Census of
Mineral Industries, 1972: Area Series, Mountain States,
MIC72(2)-8. Washington, D. C.: Government Printing Office,
197s.

[10, 12, 13, 14]

U. 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, 1972.

[households]

U. S. Department of Commerce. Bureau of the Census. Census of
Retail Trade, 1972: Area Series, Colorado, RC 72-A-6.
Washington, D. C.: Government Printing Office, 1974.

[52-59]

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]

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, 1974.

[50 - 51]

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

[15]

U. S. Department of Commerce. Bureau of the Census. County
Business Patterns, Colorado. Washington, D. C.: Government
Printing Office. Annual. '

[employment and earnings]

U. S. Department of Commerce. Domestic and International Business
Administration. Bureau of Domestic Commerce. Construction
Review. Washington, D. C.: Government Printing Office.
Monthly.

[15, 16, 17]




153.

154.

155.

156.

1570

158.

159.

160.

161.
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U. S. Department of Health, Education, aud Welfare. Social
Security Administration. Directory - Medicare Providers aud
Suppliers of Services. Washiagton, D. C.: Government
Printing Office, 1974,

[directory, institutional health medical care]

U. S. Department of Health, Edueation, and Welfare. Social
Security Administration. Medfcare: Health lasucaunce for the

Aged - Geographical Index of Reilmbursement by State and
County. Washingtoun, D. C.: CGovernwent Printing Otfice.
Annual. Y

{801

U. S. Department of Health, Education, and Welfuare. Social
Security Administration, Grand Junction, Colorado. Files.
[80, households]

U. S. Department of the Interior. Bureau of Land Managemeut.
Draft Northwest Colorado Coal Eunviroumental Stateacut.
4 volumes and 4§ appendices. June 1976.

[EIS, northwest Culourado coal]

U. S. Department of the Interior. Bureau of Land Minagement.
Final Environmental Impact Statement, Proposed Federair Coal
Leasing Program. Washington, D. C.: Covernment Printing
Office, 1975.

[EIS, Federal coal leasing]

U. S. Department of the Interior. Bureau of Land Managemen..
Public Land Statistics. Washington, D. C.: Goveruwent
Printing Office. Annual.

[public land administration]

4

U. S. Department of the Interior. Bureau of Mines. Mineralsg
Yearbook, Vol. IIT, Area Reports, Domestic. Washiagton,
D. C.: Government Printing Office. Auanual.

{10, 12, 13, 14}

U. S. Department of the Interior. Bureau of Mlines, Subccmmittee
to Expedite Energy Development., Also, U. S. Eavironmental
Protection Agency, Socioceconomic Impacts of Natural Resource
Development Committee. "A listing of Proposed, Plauned or
Under Constructlon Energy Projects Ln Federal Reglou V1IL[."
(The Committee on Euerygy and Enviruoument of the Deuve-
Federal Executive Board and the Mountaln Plains Federal
Regional Council.) August 1975. (Xerox reproduction.)

[energy resources, site specific identification]

U. S. Department of the Interior. Bureau of Reclamatioun.
Engineering and Research Ceater. Report on Water for Eneruy
in the Upper Colorado River Basin. Denver, Colorado, Tvly
1974.

[water]
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162. U. S. Department of the Interior. Bureau of Reclamation. Water
and Land Resource Accomplishments: Statistical Appendix I.

Annual.
[01, 497)

163. U. S. Department of the Interior. Bureau of Reclamation. Water
and Land Resource Accomplishments: Summary Report. Annual.
{01, 491, 497] -

164. U. S, Department of the Interior. Geological Survey. Area 0il
Shale Supervisor's Office, Grand Junction, Colorado. Files.
{oil shale industry, Federal tract information]

165. U. S. Department of the Interior. Office of the Secretary.
Final Environmental Statement for the Prototype 0il Shale
Leasing Program. 6 volumes. Washington, D. C.: Government
Printing Office, 1973.
[EIS, 0il shale industry]

166. U. S. Department of the Interior. O0il Shale Envirommental
Advisory Panel. First Annual Report. Denver, Colorado:
U. S. Department of the Interior, June 1975.
[general, oil shale industry, policy issues]

167. 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]

168. U. S. Department of Labor. Bureau of Labor Statistics. The 1947
Interindustry Relations Study, Industry Reports: Manufacturing
Methodology. Bureau of Labor Statistics, Report No. 10.

March 1953.
[methodology, input—output]

169. 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
Fnded June 30, 1975. Washington, D. C.: Government Printing
Office, 1975.
[Federal CGovernment finances]

170. 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]

171. U. S. Energy Research and Development Administration. Statistical
Data of the Uranium Industry. Grand Junctiom, Colorado.
Annual.

[10]
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173.

174.

175.

176.

177.

178.

179.

180.
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U. S. Energy Research and Development Administration. Uranium
Exploration Expenditures and Plans. Grand Junctionm,
Colorado. Annual.

[10]

U. S. Postal Service. Sectional Center Facility Managers in
Golden and Grand Junction, Eolorado. Files.
[43]

Udis, Bernard, ed. "An Interindustry Analysis of the Colorado
River Basin in 1960 with Projections to 1980 and 2010."
(The Federal Water Pollution Control Administration Ccntract
No. WA 67-4.) Boulder, Colorado: Department of Econouwics,
University of Colorado, 1968. (Stencil reproduction.}
[methodology, imput—output]

University of Colorado. Bureau of Economic and Business hesearci.
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 ot 911
Shale on Public Lands.”" (The Public Land Law Review
Commission Contract No. 68-C-12.) December 1970.
(Coumercial reproduction.)

[oil shale resources, legal aspects, public lands]

University of Oklahoma. The Science and Public Policy Program.
Energy Altermatives: A Cowparative Analysis. (Council of
Environmental Quality Contract No. EQ4AC#34.) Washington,
D. C.: Govermment Printing Office, 1975,

[general, emergy industries]

University of Utah. College of Law (cocal). 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 Revicw
Commission, Contract No. 68-C-11l; geothermal report inhouse.)
December 1970. (Commercial reproduction.)

[coal, geothermal steam resources, legal aspects, public lands]

Opper Colorado Region State-Federal Inter-Agency Group. Upper
Colorado Region Comprehensive Framework Study. Main report
and 18 appendlices. Pacific Southwest Inter-Agency Comirttee,
Water Resources Council, 1971, Appendix IV: Economic Kase
and Projections, by Economic Base and Projections Work Group.

[methodology, input-output]
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181. Veterans Administration. Administrator of Veterans Affairs.
Annual Report. Annual,
[80]

182. VIN Colorado, Inc. Envirommental Impact Assessment for Proposed
Colowyo Mine, Colowyo Coal Company. (W. R. Grace and Co.)
Denver, Colorado, December 1975, (Commercial reproduction.)
[EIS, coal] L.

183. Walters, Forrest, and Ramey, Gary. Colorado Agriculture:
Business and Economic Activity. General Series 933. Fort
Collins, Colorado: Experiment Station, Colorado State
University, December 1973,
[methodology, input-output]

184. Weeks, J. B.; Leavesley, G. H.; Welder, F. A,; and Saulnier,
G. J., Jr. '"Simulated Effects of 0il 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]

185. Western 011 Reporter. Rocky Mountain Petroleum Directory.
Denver, Colorado: Hart Publications, Inc. Annual.
[directory, petroleum industry]

186. 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]

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

188. 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, Arizona: Agricultural
Experiment Station, University of Arizona, September 1975.

[01]
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Title
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Bacterial Response to the Soil Environment

Computer Simulation of Waste Transport in Groundwater Aquifers

Snow Accumulation in Relation to Forest Canopy

Runoff From Forest and Agricultural Watersheds

Soil Movement in an Alpine Area

Stabilization of Allyvial Channels

Stability of Slopes with Seepage

Improving Efficiency 1n Agricultural Water Use

Controlled Accumulation of Blowing Snow

Economics and Administration of Water Rescurces

Organizational Adaptation to Change in Public Objectives for Water Management of

Cache La Poudre River System

Economics and Administration of Water Resources

Economics of Groundwater Development in the High Plains of Colorado

Hydrogeclogy and Water Quality Studies in the Cache La Poudre Basin, Colorado

Hydraulic Operating Characteristics of Low Gradient Border Checks in the Management

of Irrigation Water

Experimental Investigation of Small Watershed Floods

17.- An Expioration of Components Affecting and Limiting Policymaking Options in
Local Water Agencies

18.  Experimental Investigation of Small Watershed Floods

19,  Hydraulics of Low Gradient Border Irrigation Systems

20. Improving Efficiency in Agricultural Water Use

21, MWaterfowli-Water Temperature Relations in Winter

22.  An Exploration of Components Affecting and Limiting Policymaking Options in
Local Water Agencies

23. A Systematic Treatment of the Problem of Infiltration

24, Studies of the Atmospheric Water Balance

25. Evaporation of Water as Related to Wind Barriers
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29,  ldentification of Urban Watarshed Units Using Remote Multispectral Sensing

30, Geohydraulics at the Uncomformity Between Bedrock and Alluvial Aguifers

1.  Sedimentation and Contaminant Criteria for Watershed Planning and Management

32. Bacterial Movement Through Fractured Bedrock

33.  The Mechanism of Yaste Treatment at Low Temperature, Part A: Microbiology

34.  The Mechanism of Waste Treatment at Low Temperature, Part B: Sanitary £ngineering

35. An Application of Multi-Yariate Analysis ir Hydrology .

36. Urban-Metropolitan Institutions for Water Planning Development and Management

37. Searching the Social Science Literature on Water: A Guide to Selected Information
Storage and Retrieval Systems - Preliminary Version

38. MWater Quaiity Management Decisions in Colorado

39, Institutions for Urban-Metropolitan Water Management Essays in Social Theory

40. Selection of Test Variable for 'tinimal Time Detection of Basin Response to
Natural or Induced Changes

41. Groundwater Recharge as Affected by Surface Vegetation and Management

42. Theory and Experiments in the Prediction of Small Watershed Response

43. Experitients in Small Vatershed Response

44, Economic, Political, and Legal Aspects of Colorado Water Law

45, Mathematical Modeling of Water Managoment Strategies in Urbanizing River Basins

46. Evaluation or Urban Water Managerent Policies in the Denver Metronsclitan Area

47. Coordination of Agricultural and Urban Water Quality Management in the Utah
Lake Drainage Area

48. Institutional Reauirements for Optimal Water Quality Management in Arid Urban Areas
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49, Improvements in Movina Sprinkler Irrigation Systems for Conservation of Water
50. Systematic Treatment of Infilrration with Applicatiors
51.  An Experimental Study of Soil Water Flow Systems Involving Hystersis -

52. Consolidation of Irrigation Systems: Phase 1-Enqineering, Legal and Sociological
Constraints and/or Facilitators

53. Systematic Design of Lesal Renulations for Optimal Surface-Groundwater Usage

54. Geologic Factors in the Evaluation of Water Pollution Potential at Mountain
Dwelling Sites

5. Water Law in Relation to Environmental Quality

86. Evaluation and Implementation of Urban Drainage and Flood Control Projects

57. - Snow-Air Interactions and Manaqenent of Mountain Watershed Snowpack .

58. - Primary Data on Econcmic Activity and Water Use in Prototype 0il Shale Development
Areas of Colorado: Am Initial Inquiry

59. A Systca for Geologic Evaluation of Pollution at Mountain Dwelling Sites

Date Price
6/69 3.50
6/69 2.00
6/69 1.80
6/69 3.00
6/69 1.060
6/69 3.00
6/69 3.00
6/69 1.00
6/69 2.50
6/69 2.50
6/69 3.00
6/69 3.00
6/69 1.50
6/69 5.00
6/68 3.00
6/68 2.00
11/68 5.00
6/70 5.00
6/70 3.00
1/1¢ 3.60
6/70 5.00
6/70 3.00
6/71 3.00
8/1 5.00
s/M 5.00
12/ 3.00
9/71 5.00
6/71 5.00
e/71 5.00
6/72 5.03
6/72 5.00
7772 5.00
8/72 5.00
8/72 5.00
8/72 5.00
9/72 5.00
9/72 5.00
6/72 5.00
11/72 5.00
12/72 3.00
12/72 5.00
12/72 5.00
12/72 5.00
2773 5.00
6/73 7.50
6/73 7.50
6/73 7.50
6/73 3.00
6/73 7.50
6/73 5.00
8/73 7.00
6/73 25.00
8/73 7.00
12/73 10.090
3/74 30.00
6/74 g£.00
6/74 3.00
6/74 2.090
1775 3.50



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


