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CHAPTER 1
INTRODUCTION

INTROBUCTION

The purpose of this report is to provide a description and analy-
sis of three Front Range foothills economies in eastern Colorado. The
intent of the researchers is to provide policy makers with specific
information contributing to Forest Service decision-making and planning
processes and to provide a planning tool having the capability of ana-
1yzing a number of alternative development scenarios in the study
regions.

The resource base of the Front Range foothills regions, while
relatively abundant in terms of the capability to satisfy outdoor rec-
reation demands, is nonetheless quite limited with respect to other
factor inputs. Ownership of a major part of the regional resources is
vested largely with the Federal Government. Thus, from a regjonal per-
spective, policies affecting the disposition of the regional resource
base are largely determined outside of the region. From this same per-
spective, there is a need to develop a detailed description of the
economy as it presently exists and an analytical framework which is
capable of assessing the direct and indirect consequences of alterna-~
tive scenarios for resource management by the public and private sec-
tors of the economy. This description and analysis constitutes the

major thrust of the research reported here.



OVERVIEW OF THE STUDY

This study estimates and compares impacts on the economic fabric
of Front Range communities imposed by Mountain Pine Beetle and Western
Spruce Budworm infestations. Specifically, the Tocal economies of
Estes Park, Nederland, and Woodland Park, Colorado will be studied.
Losses, gains or shifts in economic activity, caused by infestation,
will be measured and related to change in forest outputs (primarily
recreational and aesthetic). The economic effects of pest mitigation
measures can be estimated through the development of information con-
cerning the dependence of Front Range economies to forest outputs.

Construction of economic input-output models for each of the three
Front Range communities will provide both a descriptive tabulation and
an analytical tool which is prerequisite to an understanding of the
interrelationship of forest outputs and the local economies. The rich-
" ness of detail and variety of economic indicators arising from the
input-output technique is a unique feature of the methodology. Input-
output models provide a simulation of the particular workings of a
regional economy through a set of simultaneous equations showing the
interrelatedness and necessary consistency of needs and supplies among
both private and public sectors. The input-output technique mirrors
the real world exchange process and can be used to track structural
economic change. To the extent that local products and local labor
make up the inputs to "basic" sectors (such as forest-related exports),
cumulative impacts on local requirements may result. Economic multi-
pliers, estimated by the input-output technique, show how changes in
forest outputs {which affect tourism and other exports) result in cumu-

lative impacts on particular industries or sectors of the local



economy. The sector-by-sector approach offered by input-output allows
more accurate projection of the numerous socio-~economic indicators
which vary proportionately with the output of particular industries.
Employment, income, population, and related requirements for housing,
schools, local government services, and transportation systems are

important examples.

THE TECHNICAL APPROACH TO IMPACT ASSESSMENT

The chosen methodology for the study consists of three input-
output models (I-0 models hereafter) for the local economies of Estes
Park, Nederland, and Woodland Park, Colorado. The I-0 technique pro-
vides the most effective means to describe and analyze a region's
economy. It is the only economic model which simultaneously accounts
for all components of the regional economy so that growth or change in
each industry or sector is consistent with that in all other sectors.
Construction of I-0 models is a practical investment since they can be
applied to many facets of the regional economy and thus a new model
need not be constructed each time a new phenomenon is to be studied.
Although a linear model may seem overly simplistic to simulate a com-
plex structure of relationships existing in an economy, such models are
much more flexible and versatile than is often recognized. Modifica-
tions, such as a household consumption function which is disaggregated
by income source, can allow for differing spending patterns. We have
disaggregated household consumption patterns by type of household (com-
muter, tourist, or local employed) in order to more accurately trace

the impacts of changes in forest outputs on local spending.



The strength of the I-0 method Ties in its unique capability to
not only describe the interdependence existing among sectors of an
economy but also in its capacity to demonstrate, sector by sector, the
total consequences of any number of different scenarios. The model is
thus both descriptive and analytical. An expanded description and
explanation of the I-0 model, jncluding an algebraic example, is shown
in Appendix I.

As shown in some detail in the Appendix, the I-0 model describes
the local economy through a set of double entry accounts which measure
sales and purchases among industries, households, local, state, and
federal agencies, imports, exports and investment in a region. Usually
the model is operated or “"driven" through exogenous changes in final
demand. Final demand is defined as that part of demand which is deter-
mined by forces outside the local economy. Examples of possible final
demands with respect to this study include: the export of services to
tourists, and export sales to commuters or "foot-Toose" retirees.

For example, the Woodland Park region acts as a "bedroom" commu-
nity and attracts commuters who reside in the region but work else-
where. The attractiveness of the region for commuters depends partly
upon the forest and its attendant benefits. A somewhat similar phe-
nomenon exists for the retiree, who forms an above normal share of the
population in some of the study communities. Retirees are attracted to
certain regions because of the recreational and scenic attributes of
the forests.

Once the necessary survey data were collected and organized
(aggregated, cross-tabulated, verified and expanded to the population),

an economic snapshot of spending patterns for year 1979 was revealed



for each economy by the transactions tables. Then, division of each
element of the columns of the transactions tables by the respective
column sums produced the direct coefficient tables. The direct coeffi-
cients show the input requirements of a sector as a percentage of total
sector input (or output). Each column represents a budget distribution
for a particular industry or sector. These data may be further manipu-
lated (see Appendix) to arrive at various economic multipliers which
indicate the direct plus indirect local inputs required for a sector to
deliver an additional dollar of output to final demand. The multipli-
ers, as represented by the Leontief or inverse matrix, and numerous
related coefficients (such as Tabor or consumptive water use) may be
conveniently processed via computer. Alternative scenarios of final
demand change drive the local economy through the muitiplier effects.

Projected changes in forest outputs within a given study region
imply certain changes in final demands. Tourism, recreation, wood
products exports, commuting, and retirement immigration react to change
in forest outputs. Likewise, forest quality change refiects management
decisions by responsible public and private agencies. The impact of
these management decisions may thus first be traced first to changes in
forest quality and then to changes in final demand. The indirect or
secondary economic impacts of management decisions are estimated by
entering the projected final demand changes into the input-output
model. The I-0 model projects total effects on spending, income,
employment, population, occupational mix, Tocal taxes and other related
socio-economic measures.

Information necessary to implement the I-0 models includes:

spending distributions by each four-digit SIC defined industry,



spending distributions for local, state, and federal govermnments, and
purchases distributions by tourists, recreationists, commuters, retir-
ees and locally employed households within the study regions. Specific
categories of interest include: picnicking, camping, water-based rec-
reatidn, dispersed non-motorized recreation, dispersad motorized recre-
ation, non-game wildlife recreation, and fishing. Economic secfors of
the I-0 models of particular interest for the study include: various
recreation and tourist services, including ski tows, gas stations, res-
taurants, tourist-related retail, lodging and developers. Sectors,
such as hotels and motels, eating and drinking places, rental and guide
services, and other similar services, are strongly dependent on forest-
related sales.

Data collection was through direct interviewer survey of business
firms and consumers within the study regions. Secondary data, such as
confidential state employment 202 forms and detailed files, were essen-
tial to the construction of the models. Definition of industry makeup,
and survey design was accomplished through examination of telephone
directories, trade association listings, the Annual Directory of
Manufacturers, and the 1ike. Stratified sampling was based upon the
degree of heterogeneity within the sectors. A complete description of
data sources which were found most accurate for constructing the foot-
hills models is shown in the following chapter.

I-0 data collected by Dr. Warren Trock (Department of Economics,
Colorado State University) for Woodland Park, Colorado, was compiled
and analyzed using our interactive computer program. Close cooperation
prevented costly and detrimental duplication in the direct survey and

secondary data collection effort in the Woodland Park region.



Particular note should also be made concerning the measurement of
the impact of forest pests upon the final demands in the study régions.
Very few operational studies of forest-related impacts exist (see Walsh
et al.). No existing studies adequately describe both the change in
visits or exports induced by change in forest outputs and the spending
distributions of those visitors. However, an on-going Forest Service
research project was modified to help accomplish this goal. Dr.
Richard Walsh (Economics Department, Colorado State University) con-
ducted a concurrent study to assess impacts of Mountain Pine Beetle
infestations on recreation demands in the Colorado Front Range.

At our request, his survey included spending distributions by
those visitors who are impacted by changes in forest outputs. (See
Forest Service Contract No. 53-82X9-9-180.) Also we surveyed residents
in Estes Park in detail to assess their spending patterns and their
sensitivity to forest conditions. These surveys provide evidence to

Justify changes in final demand sales when forest outputs change,

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; and the analysis
of the regional economies which is the concern of Chapter 3.

In addition to the main text of the report, there are several
appendices. These contain a description of the I-0 technique, a bibli-
ography, the input-output and related survey forms, a detailed critique
of I-0 data sources and sales distributions for the Front Range foot-

hills economies.



CHAPTER 2
THE METHODOLOGY OF THE STUDY

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 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 inter-
dependence is one of the most useful results of the interindustry
model.

The model is driven by what are termed final demands. Final
demands (as opposed to intermediate demands) reflect the demand for
goods and services in final form. Thus, final demand sectors use or
consume é finished good. Intermediate demands, on the other hand,
reflect the demand for goods and services which are processed before
becoming available for final consumption. Thus, changes in final
demands result in 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.



PROCEDURES FOLLOWED

The discussion of procedures followed in conducting the research
may be conveniently condensed into several categories including: the
definition of the regions; delineation of economic sectors; the data
collection effort; selection of the base year; and data processing.

Each is discussed, as briefly as possible, in the following pages.

DEFINITION OF THE REGIONS

The Estes Park Region

Estes Park is located 30 miles east of Loveland, Colorado, in
Larimer County. The town is served by Highway 34 running east and west
and passing through Rocky Mountain National Park to the west of Estes
Park. Alsoc, Highway 36 runs southeast from Estes Park to Longmont and
Boulder and Highway 66 runs south towards the Gilpin County-Nederland
study region. -Located at the eastern entrance to Rocky Mountain
National Park, Estes is known primarily as a resort and retirement com-
munity. The region offers a variety of summer and winter sports
activities with much greater tourist visitation during the summer.
(Note the relatively large number of tourist-related business firms
shown in Table 2-1.)

The topography of the region strongly influences the general cli-
matic characteristics of the area. Local topographic features result
in wide variation in climate within a short distance. The location
experiences large temperature changes from summer to winter and from
day to night.v Low humidity and high amounts of sunlight are typical
but the high mountains surrounding Estes Park catch the atmospheric

moisture originating from the Pacific Ocean. The transport of
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Table 2-1. Number of Businesses in Estes Park, 1979.1

ag/for/min 2
constructn 39
manufact 11
trn/com/ut 11
food-rt] 10
gas/auto 9
restaurant 39
tour-rtl 36
other-rtl 38
whlsl 2
fire 20
developers 3
lodging 42
tour-serv "
other-serv 64

Total gg;

]List compiled from confidential files of the Colorado Department
of Labor and Employment and from survey.
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atmospheric water from the Gulf of Mexico is not consistent, conse-
quently each year is not an average year with regard to weather. Estes
Park lies at an elevation of over 7,500 feet with the plains on the
east at 4,900 feet and the Rocky Mountains extending to 14,000 feet on
all other sides. Precipitation varies from over 25 inches per year in
the mountains to about 13 inches on the plains. Rainfall is erratic
and usually below average. About 70 inches of snowfall per year occurs
in Estes Park but yearly variation is even more extreme than for rain-
fall. The geographic location of Estes Park is shown by the map in
Figure 2-1. }

The generally pleasant climate, mountain scenery, and resort atmo-
sphere is attractive to retirees, tourists, and worker-entrepreneurs
who prefer this lifestyle.] The Estes Park region is surrounded by
Roosevelt National Forest and Rocky Mountain National Park and private
land is limited. Recent growth of the population (and of housing) has
prompted interest among major retail establishments to establish a
shopping center for the region.

The large amount of national forest surrounding the region draws
many Colorado tourists and recreationists in addition to those
attracted nationwide to the national park. The national forest pro-
vides a greenbelt around the south, east and north sides of the city
and could eventually constrain expansion of the region's economy.

The population of Estes Park (1980) is reported to be 2,703, up

from 1,616 in 1970. The Estes Park county census division (CCD) has a

]Physical description obtained from Larimer County, Colorado,
County Information Service, Cooperative Extension Service, Colorado
State University, Fort Collins, Colorado.
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reported population of 6,733, up from 3,554 in 1970.1 (A CCD repre-
sents community areas focused on a trading center with visible, perma-
nent and easily described boundaries.)

The twisty canyon roads discourage commuters but the area is
desired by retirees (notwithstanding complaints of limited transport
services for the area). Our postcard survey, discussed in Chapter 4,

found that about 42 percent of the residents were retired.

The Gilpin County-Nederland Region

Gilpin County lies in a mountainous region 37 miles by road west
and north of Denver. Land ownership is slightly over half private with
most of the public land held by the federal government (national for-
est). Structures left over from an earlier mining era provide the
basis for a thriving summer tourist business. Cultural and entertain-
ment services and related tourist attractions provide the economic base
of the region. OQur survey of forest recreationists showed that the
Gilpin County business community provided 1ittle or no goods and ser-
vices desired by forest-oriented visitors. These recreationists,
almost without exception, made their purchases in their home community
(Coloradoans) or in larger communities at the edge of the foothills in
Boulder or Larimer counties. Although a significant population exists
in Gilpin County, it is markedly devoid of trade and service establish-
ments to serve residents or tourists. (See Table 2-2.)

The region is served by typical mountain highways connecting to

Denver, Boulder and Longmont to the east, and running north towards the

]U.S. Department of Commerce, Bureau of the Census, March 1981,

1980 Census of Population and Housing: Advance Reports, Final
Population and Housing Unit Counts.
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Figure 2-2. Map of Gilpin County Region.
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Table 2-2. Number of Businesses in Gilpin County and Nederland, 1979.]

ag/for/min 5
constructn 7
manufact 8
trn/com/ut 4
food-rtl 4
gas/auto 2
restaurant 17
tour-rti 10
other-rtl 5
whlsl 0
fire 3
developers 1
lodging 1
tour-serv 4
other-sery 10

Total g?

1

List compiled from confidential files of the Colorado Department
of Labor and Employment and from survey.
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Estes Park study area. The county has a relatively severe winter cli-
mate at higher levels. It is bounded by the continental divide on the
west. Elevations range from 6,900 to over 13,000 feet.

Gilpin County has a 1980 population of 2,441, up from 1,272 in
1970. The town of Nederland, which lies in Boulder County, at the
north border of Gilpin County, has a population of 1,212, up from 492
in ]970.]

Our postcard survey, discussed in Chapter 4,\indicated that about
47 percent of the residents of Gilpin County-Nederland commute outside
the region to work. About 31.5 percent are employed locally and 16.4
percent are retired.

The absence of a well-developed trade center precludes even local
residents from extensive local spending. Business activity in the
region is centered on entertainment services to the exclusion of other
trade and service business. The location of schools within the region
provides a second source of local employment. Schooling services make
up an additional export from the region.

The area provides both summer and winter recreation activities of
all kinds and has great natural scenic attraction. The rugged terrain,
harsh climate (in the winter) and limited local provision of goods and
services act to limit settiement by either commuters or retirees. The

minimal export base precludes large numbers of local worker‘s.2

]U,S. Department of Commerce, Bureauy of the Census, March 1981,

1980 Census of Population and Housing: Advance Reports, Final
Population and Housing Unit Counts.

2Physica'l characteristics of the region obtained from information
presented in Gilpin County, Colorado, County Information Service,
Cooperative Extension Service, Colorado State University, Fort Collins,
Colorado.
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The Woodland Park Region]

Woodland Park is located 18 miles northwest of Colorado Springs,
Colorado, partly in Douglas and E1 Paso counties but mainly lying in
Teller County. Figure 2-3<shows the Tocation of the study area rela-
tive to the rest of the state. The region studied was‘slightly larger
than the Trout Creek watershed. The watershed covers approximately 132
square miles, is over 20 miles in 1en§th, and 8 miles in width.

Located within the watershed are the city of Woodland Park and the
town of Divide. Highway 24, especially the four-lane section running
out of Colorado Springs, over Ute Pass, and into Woodland Park, is the
principle artery. It serves as the main commercial stréet in both com-
munities. The area is crossed north-south by Highway 67, which con-
nects the northern part of Teller County with the County Seat, Cripple
Creek.

The watershed's elevation ranges from 7,000 feet to over 9,000
feet. The topography varies from steep forest-covered slopes to roll-
ing grass-covered meadows. Even though the watershedvis located in a
mountainous area, the climate is relatively mild. The area's precipi-
tation falls mainly during the spring and summer months, although heavy

. 2
winter snows are not uncommon.

]The Woodland Park description is excerpted from "Input-Output
Analysis of the Woodland Park Economy," M.S. thesis at Colorado State
University by David R. Senf and part of a Forest Service study directed
by Dr. Warren Trock.

2Physiceﬂ description obtained from Teller County, Colorado,
County Information Service, Cooperative Extension Service, Colorado
State University, Fort Collins, Colorado.
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The pleasant climate, mountain scenery, rural atmosphere, and the
surrounding Pike National Forest make the area quite an attractive
place to visit and settle.

Within the watershed there are almost 45 square miles of privately
owned land. The privately owned land represents about 34 percent of
the total watershed area. The other 66 percent is part of the Pike
National Forest. Most of the private land is concentrated in the
southern half of the watershed.

‘ The large amount of national forest in the area is important for
three reasons. First, the national forest creates a greenbelt around
Woodland Park which is attractive to potential residents. Secondly,
the abundant recreational opportunities available in the immediate area
draw tourists and recreationists to the area. These visitors are
important to the local economy. Thirdly, the national forest may
become the limiting factor to growth in the area. Forest Service poli-
cies on issues such as right of ways and water rights may determine the
eventual size of Woodland Park.

The residential subdivision boom that occurred within the city of
Woodland Park and the northern half of Teller County started sometime
during the mid-sixties. Since then, a considerable amount of land has
been converted from ranches into rural subdivisions. Well over 30 sub-

division developments have been platted in the area since 1965.1

1Infor'mation gathered from Teller County Planning Department files
and Woodland Park City Engineer files.
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Table 2-3. Popu1.ation1 and Retail Sa1es2 in Woodland Park and Teller
County, 1970-1980,

Woodland Park Teller County
1970 Population 1,022 _ 3,316
1980 Population 2,634 8,034
1970 Retail Sales $ 5,662,000 $ 8,994,000
1979 Retail Sales $ 21,250,000 $ 29,420,000

1U.S. Department of Commerce, Bureau of the Census, various publi-
cations.

2Figures obtained from Colorado State and County Retail Sales by
SIC Classification, University of Colorado, Business Research Division,
Boulder, Colorado, 1968-79.
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The population of Woodland Park today is estimated to be'2,634,]
while the study area's estimated population is approximately 4,800.2
The influx of residents into the area continued in 1979 as evidenced by

the 3.6 million dollars worth of residential construction occurring in

the City.>

As the area's population has expanded, a more highly devel-
oped, less tourist dependent, local economy has evolved. (See Table
2-4.) Over 260 businesses exist in the area today, forming a moder-
ately diverse economy. Although the area's economy has developed, it
is still a relatively open economy.

Many new residents are moving to Woodland Park but commuting to
work in Colorado Springs. The completion of Highway 24 as a four-lane
highway between the two cities in 1975 has made daily commuting rela-

tively easy.4 The area's growth seems then to be a spillover from

Colorado Springs' growth.5

SECTOR DELINEATIONS

The interindustry model requires the separation of the economy

into various economic entities or "sectors." Total output, by

]U.S. Department of Commerce, Bureau of the Census, March 1981,

1980 Census of Population and Housing: Advance Reports, Final
Population and Housing Unit Counts.

2This estimate implies that approximately 60 percent of Teller
County's population resides in the study area.

3WOodland Park Building Department files.

4The conclusion that many Woodland Park residents do commute to
Colorado Springs is drawn from observation of daily traffic patterns,
interviews with local citizens, and from Bureau of Economic Analysis
publications which show income sources.

50ur postcard survey, discussed in Chapter 4, found that over 17
percent of those contacted by random survey were commuters to Colorado
Springs.
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Table 2-4. Number of Businesses in Woodland Park Area.

19581 19662 19793

Manufacturers 1 7 5
Utilities 1 2 5
Construction 0 4 60
Gasoline Service Stations 6 10 13
Eating and Drinking 8 4 17
Other Retail 18 24 64
Ins., Real Estate, and Finance 0 ) 30
Lodging 10 17 18
Other Services 3 6 53

Total Z; 56- EEZ

1Colorado State Directory of Business and Industry 1958, Rocky

Mountain Directory Co., Loveland, Colorado.

2Co1e's Directory, 1966.

3List compiled through direct observation, 1979 Business License

List of Woodland Park, yellow pages of phone book, and Chamber of

Commerce pamphlet.
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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, sup-
pliers (or sellers) and purchasers (or users). Each of these is fur-
ther subdivided according to the following scheme. Suppliers include:

1) intermediate or processing suppliers who are producers who must

pur;hase 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. Produc-
tion to meet the exogenously determined final demands generates inter-
mediate 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 indepen-
dent of one another.

In summary, the two major divisions of suppliers are the interme-
diate suppliers, which we call the processing sector, and the primary
suppliers, which we call the final payments sector. (The suppliers are

conventionally shown along the left hand border of an interindustry
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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 conventionally shown along the top of an
interindustry or input-output table.) It is within this general frame-
work that a further sector disaggregation must be accomplished.

The ideal sector delineation would allow unique recognition of
industries or prodqcer groups which provide a homogenous good or ser-
vice, This ideal is very difficult to achieve because of the large
amounts of time and finances required for detai]ed'disaggregation, dis-
closure problems, and lack of data. Any of these factors or a combina-
tion of them lead to a violation of the homogenous product ideal.

Sector selection, in addition to dependence upon financing, time,
and data availability, is determined to a large extent by the objec-
tives of the study. Research objectives can often be achieved without
detailed disaggregation in all sectors. Since our purpose here is
largely to determine the impacts of household behavior as affected by
forest management policies, more detail is provided for these sectors.
The final delineation of the sectoring plan adopted for this study is
shown in Table 2-5. The sector plan for the existing Woodland Park I-0

model is shown in Table 2-6.

I-0 QUESTIONNAIRE DESIGN AND USE

Previous experience with questionnaires employed to obtain primary
information for interindustry models suggested that a mail question-
naire should not be used in the pursuit of the primary data. The rea-

son behind this is that no firm accounts for expendjture and revenue
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Table 2-5. Processing Sector Identification by Standard Industrial
Classification, Estes Park and Gilpin County-Nederland.

Computer :
Abbreviation Sector Name SIC Codes
ag/for/min Agriculture, Forestry and Mining 01-14
constructn Construction 15-17
manufact Manufacturing 20-39
trn/com/ut Transportation, Communication 40-49
and Utilities
food-rtl Retail Food Stores 54
gas/auto Gas Stations and Auto Dealers 551, 554
restaurant Restaurants and Fast Food Places 581
tour-rtl Retail Stores for Tourists 56, 592, 594, 599
other-rtl Other Retail Stores 52, 53, 552, 553,
555-559, 57, 591,
593, 596, 598
whisl Wholesale Establishments 50, 51
fire Finance, Insurance and 60-67, except 655
Real Estate
developers Residential and Commercial 655
Developers
lodging Hotels and Motels 70
tour-serv Services for Tourists 722, 78, 79, 84,
723, 725
other-serv Other Services 721, 726, 729,
73, 75, 76,

80-83, 86, 89

loc-gov County and City Government 91-96
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Table 2-6. Processing Sector Identification by Standard Industrial
Classification, Woodland Park
Computer

Abbreviation Sector Name SIC Codes

AG Agriculture 02

CONSTRUCTN Building Construction 15

SPEC/TRD Special Trade Contractors 17

MFG Manufacturing 27, 32

UTILITIES Utilities 41, 48, 49

BLDG/MATRL Building Materials 52

FOOD/STRS Food Stores 54

GS-Aut/DLRS Automotive Dealers and 55

Gasoline Service Stations

APPRL/STRS Apparel and Accessory Stores 56

FURN/STRS Furniture Stores 57

EAT-DRINK Eating and Drinking Places 58

MISC/RTL Miscellaneous Retail 50, 51, 53, 59

INS/FNCE Insurance and Finance 60, 63

RE/ESTATE Real Estate 65

DEVELOPERS Developers 655

LODGING Lodging 70

PRO/SER Professional Services 80, 81, 89

NONPRO/SER Nonprofessional Services ;é, 73, 75, 76,

LOC/GVT Local Government 495, 82, 83, 91,
92, 93

HOUSEHOLDS Households --
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patterns on a SIC basis, the Tanquage ultimately employed in an inter-
industry model. Rather, a firm's books are designed around process or
product activities. The use of a questionnaire presupposes adeguate
translation from a firm's accounting language into SIC codes. The
typical entrepreneur or manager does not ordinarily work with SIC
descriptions, a rather precise and technical language.

Accordingly, a determination was made to conduct personal inter-
views using basic accounting language tailored to the individual firms
involved and for the researcher to make the translation to SIC classi-
fication. 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.

Not all interviews could, however, be conducted as planned. It
was found, for example, that some firms would have to refer for legal
advice while others did not want to reveal information in the form
desired. Even though it was established that the research should not
solicit primary data through the mail, it was necessary to design a
questionnaire for use both as an interview focal point and as an item
that could be left with an interviewed firm.

The questionnaire was designed to fit three sheets of paper.’

A cover sheet was used to briefly explain the nature of the research
and to solicit information on the nature of the firm's product lines
and the number of employees. Outlay patterns, both of a cash flow and
a non-cash flow nature, were the concern of the second sheet; informa-

tion on saies distribution was solicited on the third. Both sales and
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outlay patterns were disaggregated by sector and regionalized according
to (a) Front Range foothills of Colorado, (b) Colorado other than the

Front Range foothills region, and (c) activity outside Colorado.

SELECTION OF THE BASE YEAR

Other than a consumer price index for the Denver metropolitan area
there is no price index constructed specifically for Colorado. This
effectively removes one criterion (relatively stable prices) from con-
sideration when selecting a base year for Colorado economic studies.
The 1979 base year was selected for the following two reasons.

Interviewing for the Front Range foothills models commenced in
1980. Calendar 1979 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
incorporated in the primary data base by soliciting what was then the

most current information.

CONDUCT OF THE SURVEY

Interview schedules were arranged by telephone between three days
and a week in advance. Every effort was made to gain an interview with
the person who would have immediate authority to release information.
The length of time spent on an individual interview varied from firm to
firm: several were conducted in less than an hour; some took place
over several days. The interviews were conducted over an eight-month
period. Many establishments are closed during the winter months and
others are too rushed during the peak tourist season to take part in

the detailed personal interviews required.
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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 2-5. Care was exercised
at this step to assure a balance between survey 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 size composi-
tion of firms in a given sector delineated for the interindustry models
would be more truly reflected. Total employment per dollar of output
found by survey and total employment by sector from secondary sources
was the basis for sample expansion. The gross flows identified in this
manner provided the border totals for the initial transactions state-
ments.

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. 1In
the former case other rows and columns are affected by the error. In
the latter, there is an aggregate distribution error iﬁ 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 isolated and remedied through
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additional examination. Small discrepancies were reconciled by using

world imports and exports as residual accounts.

DATA SOURCES FOR ESTES PARK AND GILPIN COUNTY-NEDERLAND

Agricultural Production Sic 01, 02, Q7

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

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

Industry survey data.

U.S. Department of Commerce. Bureau of the Census. Census of
Agriculture: 1969. Volume 1, Area Reports, part 471,
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 interin-
dustry 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. Thus to obtain an estimate of
the market receipts from hay the ratio of hay marketings reported in

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

reported in Colorado Agriculture Statistics must be applied to the lat-

ter's 1979 report.

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.
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Hebb, D. H., and Curtin, M. S. “Colorado Coal: A Production and
Shipment Directory." (U.S. Department of Interior, Bureau of
Mines.) Golden, Colorado: Colorado School of Mines Mineral
Economics Institute, 1977. (Xerox reproduction.)

Industry survey data.

Data on tonnage and labor days are available 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 estimat-
ing 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.

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 cal-
culate a ratio between contract value and outlay for labor on a two-
digit SIC level. This ratio was then applied to the annualized
employment and wage data for 1980 provided by the Colorado Department

of Labor and Employment to estimate total gross output.

Manufacturing SIC 20, 24, 25, 27, 28. 32, 3%, 38, 39

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

Colorado. Department of Labor and Employment. Files.

Industry survey data.
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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 telephone communications was gained from
filed PUC reports and survey. Because of the nature of the accounting
systems employed by the firms involved, a significant amount of prorat-
ing was required to scale the data to approximate the regional defini-
tions. The methods of prorating, originally developed for the nine

northwestern Colorado counties1 were applied to reported 1979 data.

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.

Water, Sewer and Trash SIC 494, 495
Colorado. State Auditor. Files.

Industry survey data.

1The 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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Information gained from the Colorado Department of Labor and
Employment and from interviews provided cross checks throughout the

estimation of the activities of this sector.

Wholesale Trade SIC 50, 51;
Retail Trade SIC 52, 53, 54, 55, 56, 57, 58, 59

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

Colorado. Department of Labor and Employment. Files.

Colorado. Department of Revenue. Annual Report. Annual.

Industry survey data.

Mention is made here of the practice of "margining"” the trade
account sectors. Convention often 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
Tinks between producers and users. The absence of margining would
interject the trade sector dollar turnover between producers and con-
sumers. The Front Range foothills models were not margined. Margining
would serve no useful purpose in the study regions because virtually
all manufactured inputs are imported. The retail sector and the
wholesale sectors are relatively small also. No whelesale activity is

reported in Gilpin County.

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

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

Colorado. Department of Labor and Employment. Files.
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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 lLoan 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 models
as the estimated value of interest charges incurred within the region.
Interest earnings by commercial banks were readily estimated using the
Sheshunoff publication; likewise, the Federal Credit Banks of Wichita
provided data relevant to the operations of the Production Credit
Association and Federal Land Bank Association. Regional information on
the activities of savings and loan associations is not readily avail-
able so the data published for Colorado in the Federal Home Loan Bank

Board's Combined Financial Statements was prorated by a wage and salary

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

Information gained in interviews with several major insurance com-
panies in other studies suggested that a precise accounting for insur-~
ance premiums paid on per county basis was a near impossibility.

Another difficulty observed was with respect to loss claims;
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specifically, in a small region the losses incurred by any one economic
sector can not be predicted with any certainty. Thus, the insurance
sector was handled as follows.

Gross insurance premiums paid in the regions 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.

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 provided the means to make a first approxima-
tion distribution of the total gross outlays in the finance, insurance,

and real estate sector.

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 lLabor and Employment. Files.

Colorado. Department of Revenue. Annual Report. Annual.

Industry survey data.

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

Department of Revenue's Annual Report.

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. 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 and Co19rado productivity ratios, calculated from
the Census, the county output data were disaggregated on a three-digit
SIC basis. Outlay distributions were estimated from information gained

by interview.

Health SIC 80
Colorado. Department of Labor and Employment. Files.

Colorado. Department of Revenue. Annual Report. Annual.

Colorado. State Auditor. Files.

Industry survey data.

Health facilities owned by local public authorities had current

financial statements on file with the State Auditor.

Education SIiC 82
Colorado. Department of Education. Files.

Colorado. Department of Education. Revenues and Expenditures:
Colorado School Districts. Annual.

Industry survey data.
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Information on public school districts is published on a school

year basis in Revenues and Expenditures annualized and distributed on

the basis of survey information.

Local and County Roads; also
Local and County Government
Colorado. State Auditor. Files.

Industry survey data.

The 1980 audit reports for all 1ocal and county government
authorities were examined and the data contained therein were aggre-
gated. Information gained in select interviews facilitated the distri-

bution qf the various sectors’ outlays.

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

Household income in the Front Range foothills is shown as emanat-
ing from wages and salaries subject to withholding, proprietorship,
partnership, and Sub-Chapter § Corporation income, interest, rent, and
dividend income, and transfer payments.

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

basis, personal adjusted gross income figures.

Audit reports for the respective counties provided fnformation on
the level of payments made to households by the 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 information in

Federal Qutlays.

Payments'made to the household account by the respective regional
economic sectors reflect an estimate of wages paid subject to withhold-
ing. 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. These data are adjusted to
include local branches of firms reporting employment at a central
office outside the study regions. Estimates on the earnings of agri-
cultural and government employees reflect the information sources pecu-
liar to those sectors.

Households were partially surveyed to gain information on their

outlay patterns. There was a reliance on the sales information
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provided by regional producers to backstop consumer surveys. Total

tourist spending is largely a residual value after local purchases have

been accounted for.

State Government; also
Federal Government

Colorado. Department of Education. Revenues and Expenditures:
Colorado School Districts. Annual.

Colorado. Department of Highways. Colorado’'s Annual Highway
Report. Annual.

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

Colorada. 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 Associatijon. Files.
Colorado. Public Utilities Commission., Files.

Community Services Administration. Federal Outlays in Colorado.

Armual. (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
0ffice, 1972. '
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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 respec-
tive sector. There is no real cross check against these estimates
because neither Colorado nor the U.S. Government report business tax
1iabilities on a county basis. Further, previous research experience
has demonstrated that prorating the reported state level of collections

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

Expenditures and Balances and the Department of Revenue's Annual

Report) by such factors as population or personal income produces ques-
tionable 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.

All estimates of government revenues were annualized and put on a
1980 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, U.S. Park Service,
and U.S. Postal Service, provided the information to estimate agency
operating expenditure patterns. Information on direct payments for
such things as schools, interest on government securities held by com-

mercial banks, highways, and Tocal government activities was taken from
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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.

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

Imports and exports in the Front Range foothills interindustry
models were estimated by using survey information. Also, in the pro-
cess of reconciling and balancing the transactions table, the entries
in these rows and columns were used as the residual adjustment mecha-

nism.

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.: Govermment 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 study regions. 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
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Labor and Employment. This information was secured for 1980 on a
three-digit SIC basis.

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 certain commonly distributed publications. The

Colorado Manpower Review, for example, publishes county estimates on

the resident adjusted labor force. Aside from the definitional differ-
ence, 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 discussion on this

matter. (Excerpts are attached.)
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Colorado Manpower Review

Vol, XIV, No. 1, January 1977
(Includes Vol, X1, No, 12, December 1976)

Marvin H, Wojahn, Editot
COLORADO TRENDS

Released March 1377
Research and Analysis Sectian

' Colorado labor force estimates have recently been benchmarked *o the 1976 nationa)l

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 2 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 Coloradc 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-
ployment in the State has been declining since November 1976, according to the

seasonally adjusted series, indicating a definite trend toward improvement in
Colorado labor market conditions during this period.

Seasonally adjusted January employment showed a growth of 14,600, rising to
1,170,800. This 1s 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
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 unadjusted
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)
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IN THIS ISSUE:

A discussion of the 1876 CPS benchmark, “Colorado Labor Force Estimatcs Benchmarked tw Current Population Survey,
together with the revised historical series, begins.on page 3.

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

A new quarterly publication entitled "Unfilled job Openings Report” is now available {rom the Research and Analysis
Unit of the Colorado Division of Employment and Tralning. A description and order blank are on page 17,

{ The quarterly, "Denvet Area chrly Eamings Index, “ appears on p'lge 20.
B
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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 involying 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 mathematica)
building block approach used locally.

In 1974 the federa) 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 figures
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 lowering 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 drasticaliy raised the area's unemployment. (For
a more in-depth discussion of these events, see the April 1976 issue 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 Jevel 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 labor force calculation were, indeed, a step in the right

- direction. However, with the introduction of statewide CPS benchmarking, the
contradictory treatment of labor 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-
1ished 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 questioning
and discussion. :
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Reliability of Current CPS Data:

In the past, the unemployment side of labor force estimating has usudlly 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 0PS.
1976 was definitely a year of recovery for the Colorado economy, but an expansicn
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 Emplovment
Statistics (CES) program data on nonagricultural wage and salary employment by
place of work, which is derived from a monthly mail sampie survey of employers

and appears regularly in the Manpower Review, indicates job growth between 1375
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 £S-202 through the third gquarter 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 empioyment 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 apalysis 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
labor 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
labor force estimates similar to that on page 13 will be a reqular feature in
upcoming issues of the Review.

Revisions to previously published Colorado and the Denver-Boulder LMA seasonally
adjusted labor 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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DATA SQURCES FOR WOODLAND PARK1

Secondary data sources listed below were used in estimating final

control totals and verifying primary data.

Agriculture

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

Final control total for sector from interviews.

Building Construction

Teller County. Teller County Building Department. "Yearly Report
for 1979."

City of Woodland Park. Building Department. "Building Permits
Issued."
Final control total for sector from Teller County and Woodland
Park Building Department's files. Only local construction activity was

included in control total.

Special Trade Contractors

Teller County. Teller County Building Department. *“Yearly Report
for 1979."

City of Woodland Park. Building Department. "Building Permits
Issued.”

Final control total for sector from interviews and Teller County

and Woodland Park Building Departments' files.

Vsource: "Input-Output Analysis of the Woodland Park Economy,"
M.S. Thesis at Colorado State University by David R. Senf and part of a
Forest Service study by Dr. Warren Trock.
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Manufacturing

University of Colorado. Business Research Division. Colorado

City Retail Sales By Standard Industrial Classification.
Annual.

Final control total for sector from interviews.

Utilities

University of Colorado. Business Research Division. Colorado

City Retail Sales By Standard Industrial Classification.
Annual.

Final control total from Colorado City Retail Sales.

Building Materials; also
Food Stores; also
Automotive Dealers and Gasoline Service Stations; also
Apparel and Accessory Stores; also
Furniture Stores; also
Eating and Drinking Places; also
Miscellaneous Retail; also
Lodging
University of Colorado. Business Research Division. Colorado

City Retail Sales By Standard Industrial Classification.
Annual.

Colorado. Department of Revenue. Annual Report. Annual.

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

Final control totals for sectors from Colorado City Retail Sales.
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Insurance and Finance; also
Real Estate; also
Developers; also
Professional Services; also
Nonprofessional Services

Secondary data sources were very limited.

Final control totals for sectors from interviews.

Local Government

Colorado. Department of Local Affairs. Division of Local
Government. Local Government Financial Compendium. Annual.

Colorado. Department of Education. Revenues and Expenditures.
Annual.

Colorado Department of Highways. Colorado's Annual Highway
Report. Annual.

Colorado. Department of Local Affairs. Division of Property
Taxation. Annual Report to the Governor and the Legislature.

Annual.
City Clerk Office. City of Woodland Park. "1979 City Budget."

Woodland Park District RE-2. Superintendent of Schools. "1978
Budget Report."

Teller County Financial Department. "1979 County Budget."

Final control total for sector from budgets and interviews.

Households

Colorado State University. Cooperative Extension Service.
Department of Economics. County Information Service. Con-
tinually updated.

Colorado. Department of Health. Health Statistics Section.
Demographic Profile, Colorado Planning and Management
District 4. August 1979.
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U.S. Department of Commerce. Bureau of Census. 1977 Per Capita
Money Income Estimates for States, Counties, and Incorporated
Places in the West Region of the United States. Washington,
D.C.: Government Printing Office, 1978.

U.S. Department of Commerce. Bureau of Economic Analysis. Local.
Area Personal Income, Rocky Mountain Region. Washington,
D.C.: Government Printing Office, 1980.

Colorado. Department of lLabor and Employment. Division of
Employment and Training. Colorado Trends. Vol. XVIII,
No. 4, April 1980,

Final control total for sector from Local Area Personal Income,

Rocky Mountain Region.

Nonlocal Government

Office of Economic Opportunity. Federal Qutlays in Colorado.
Annual.

Colorado. Department of Education. Revenues and Expenditures.
Annual.

Colorado. Department of Highways. Colorado's Annual Highway
Report. Annual.

Colorado. Department of Revenue. Annual Report. Annual.

Final control total for sector from interviews and Federal Outlays

in Colorado.



CHAPTER 3

ANALYSIS OF THE FRONT RANGE FOOTHILLS
REGIONS OF COLORADO

INTRODUCTION

The results of the descriptive analysis of the foothills economies
are presented in this chapter. The discussion contained in the chapter
includes: the description of thé economies; an analysis of the nature
and magnitude of economic interdependence among processing sectors; the
varijous 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
transactions table; the table of direct production requirements; and
the table of direct plus indirect production requirements. These
tables are discussed and interpreted in turn. The Estes Park tables
are used in our explanations. The tables for Woodland Park and Gilpin
County-Nederland are similar and only the differences need be commented

upon.

THE TRANSACTIONS TABLE

The first essential component of any interindustry study is the
collection and tabulation of data which serve to describe the flows of
commodities from each supplying sector to each purchasing sector.

These flows are typically expressed in terms of the dollar value of
transactions occurring in a specific period of time, normally one year.

The information is arrayed in tabular form with the suppliers (selling
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sectors) listed at the left of the table and the purchasing sectors
listed at the top. The information in this table, termed the trans-
actions table, does two things simuttaneously: it identifies the esti-
mated dollar value of sales by each sector to each of the other

sectors (thus, the distribution of each sector's output), and it iden-
tifies 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.
A description of the computer abbreviations for sector identification
is shown in Tables 3-1 and 3-2. Table 3-3 shows the transactions for
the Estes Park economy.

The rows and columns of Table 3-1 which are numbered 1-16, are pro-
cessing, or intermediate demand, sectors. Row and column 17 represent
subtotals of activities within the processing sector except for local
households. This portion of the table describes, in dollar terms, the
flow of goods and services necessary to satisfy intermediate processing
demands. Final demands, i.e., demands for goods and services that will
not be further processed within the region, are identified in columns
19-25. Rows 19-25 identify the final payments sector. Final payments
include, then, federal and state taxes, wages, profits, rents, losses,
net inventory depletions, and payments for gocds and services imported
from outside the region. Row and column 18 is local households. This
sector may be treated either as endogenous {part of processing) or

exogenous. The tast row and column of Table 3-2 contain, respectively,



Table 3-1.

54

Processing Sector Description and Computer Abbreviations
for Estes Park and Gilpin County-Nederland.

ag/for/min

constructn

manufact

trn/com/ut

food-rtl

gas/auto

restaurant

tour-rti

other-rtl

whlsl

fire

developers

lodging

tour~-serv

other-sery

Toc-gov

Ranches, farms, tree farms, forest protective services,
forest management services, mining

Special trade contractors such as electricians, plumb-
ers, carpenters, heating specialists, etc.

Builders of wood products, publishers, print shops,
jewelry, leather and furniture manufacturers

Electricity, natural gas, water, sewer, trash removal,
advertising on radio or TV, telephone, post office,
trucking, air travel, other transport

Groceries, candy stores, bakeries

Gas stations and automobile dealers

Restaurants, cafeterias, drive-ins, taverns, bars

Gift and souvenir shops, jewelry shops, sporting goods
stores, Tiquor dealers, Teather and apparel stores

Hardware and Tumber stores, variety stores, appliance
dealers, furniture stores, merchandise stores, fuel and
wood dealers, catalog stores

A1l firms that principally sell only to other firms (as
opposed to retail that sells to the general public)

Interest and fees to banks, savings and loans, insurance
agents, real estate offices, title insurance offices

Property developers and subdividers, residential and
commercial

Motels, inns, hotels, trailer parks, campgrounds

Ski tows, museums, tours, opera, photography studies,
movies, theatres, golf courses, sports clubs

laundry, business services, computer services, leasing,
auto repair, appliance repair, doctors, hospitals,
clubs, churches, legal services, accounting, engineering

City and county governments and improvements districts
all taxes and fees excluding water, sewer and electri-
city contained in the trn/com/ut sector
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Processing Sector Description and Computer Abbreviations
for Woodland Park.

AG

CONSTRUCTN

SPEC/TRD

MFG

UTILITIES

BLDG/MATRL

FOOD/STRS

GS-AUT/DLRS

APPRL/STRS

FURN/STRS

EAT-DRINK

This sector includes those establishments primarily
engaged in the production of beef cattle.

This sector includes those establishments primarily
engaged in construction of buildings (residential or
commercial). Only construction activity done in the
study area by local construction firms is included in
this sector.

This sector includes contractors who undertake special
activities such as plumbing, painting, plastering, roof-
ing. etc. Activities performed in the study area and
outside are included.

This sector includes those establishments engaged in the
manufacturing of products.

This sector includes those establishments engaged in the
supplying of electricity, gas, telephone, sanitary, and
bus services. Firms located outside the study area but
supply services to the area had their sales treated
endogenously but purchases treated as imports except
when the purchases were local.

This sector includes those establishments primarily
engaged in selling of lumber, building materials, and
hardware supplies.

This sector includes those establishments engaged in
selling focd primarily for household consumption.

This sector includes those establishments engaged in
selling new and used automobiles; auto parts; and gaso-
line service stations.

This sector includes establishments primarily engaged in
selling clothes, shoes, hats, and related personal wear
articles.

This sector includes establishments primarily engaged in
selling home furnishings, floor coverings, draperies,
and other household appliances.

This sector includes those establishments engaged in
selling prepared foods and drinks for consumption.
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Continued.

MISC/RTL

INS-FNCE

RE/ESTATE

DEVELOPERS

LODGING

PRO/SER

NONPRQ/SER

LOC/GVT

HOUSEHOLDS

This sector includes retail stores not mentioned else-
where and wholesale stores. These stores inciude drug
stores, liquor stores, stationery stores, sporting good
stores, farm supply stores, jewelry stores, and gift
stores.

This sector includes establishments engaged in deposit
banking and insurance selling.

This sector is comprised of real estate offices pri-
marily engaged in the buying and selling of residential
property.

This sector is comprised of establishments engaged in
the development of subdivisions and commercial build-
ings.

This sector includes commercial and institutional estab-
lishments engaged in furnishing Jodging and camping
space. Included in this sector are summer camps.

This sector includes establishments primarily engaged in
providing such services as legal, health, engineering,
and accounting services.

This sector includes establishments offering such ser-
vices as laundry, beauty, auto repair, miscellaneous
repair, amusement, and recreation services,

This sector includes all the services offered by Teller
County, City of Woodland Park, and Woodland Park School
District RE-2. ’

This sector is comprised of all wages, salaries, inter-
est payments, and transfer payments which accrue to
individuals. Expenditure by households inciude all per-
sonal consumption and tax payments.
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total outlay (purchases) and total output (sales) for each sector of
the Estes Park economy.

Our multiplier estimates are shown for both assumptions. Our pro-
Jjections assume households as a part of the processing sector.

The distribution of total output of each sector, according to the
sectors in which the output is sold, may be readily discerned by read-
ing across the rows of Table 3-3. 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 sector 14, tourist services. Reading across
row 14 of Table 3-3 shows that the total output of tourist services was
distributed in the following way: $300 worth of output was sold to
ag/for/min; $459,091 to loc-hh; $448,016 to retired-hh; and $1,150,992
to tour-hh. Total sales by tour-serv are $2,058,399.

The distribution of purchases by tour-serv, by cost category, are
shown in column 14 of Table 3-3. Purchases by tour-serv from
constructn were estimated at $6,019; from trn/com/ut, $73,991; from
food-rtl, $15,320; from gas-auto, $26,838; from other-rtl, $67,128;
from whlsl, $31,000; from fire, $104,597; from other-serv, $192,671;
from loc-gov, $7,939; from loc-hh, $669,284; from state-gov, $48,477;
from fed-gov, $58,410; - deprec, $119,751; rents, $323,747;
Colo-imp, $288,392; and world-imp, $1,812.

The payments to governments are taxes and fees and payments to
rent include profits and royalties of the firms. The transfer payment

reflects the average insured losses for the respective sectors.
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Other information can be obtained directly from the transactions
table. The household rows represent wages paid subject to withholding.
This row shows household income. The leading contributors to local
household income are: federal government, other services (includes
schools), lodging, restaurants, construction, other retail, and
transport-communication and utilities. Similarly, sector-by—éector
contributions to taxes may be directly obtained from Table 3-3. The
sectors showing the greatest dollar outlay for local and county taxes
are: retired households, local employed households, and lodging. Com-
parable information for the Gilpin County-Nederland and Woodland Park
economies is shown on Tables 3-4 and 3-5.

While these items, obtained directly from the transactions tables,
are useful as initial indicators of the relative importance of each
sector in the regional economy, the important question of interdepen-
dence is not addressed. 1In order to do so, it is first necessary to

isolate the direct production relationships existing in the economy.

DIRECT PRODUCTION REQUIREMENTS

The direct production requirements, or coefficients, represent the
second major component of the interindustry analysis. These direct
requirements are presented in Table 3-6. Computafion of the direct
production requirements is not difficult, given the transactions table
and requires only that each column entry of the transactions table be
divided by the respective column total. The resulting coefficients
describe the direct purchases necessary from each supplier (at the left
of the table) in order for the purchasing sector (at the head of the

column) to produce one dollar's worth of output. The coefficients,
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then, are interpreted as the direct requirements per dollar of output
produced by each sector.

As an example consider the tourist-services sector, sector 14
(column 14 of Table 3-6). For every dollar's worth of output produced
by tour-serv in the region, $.002924 worth of inputs are required from
the constructn sector; $.035946, from trn/com/ut; $.007443, from
food-rt1; $.013038, from gas/auto; and so on down the column. It is
obvious from the table that far and away the largest direct purchases
made by the tour-serv sector are those for labor services, with a
direct outlay of over 32 cents per each dollar of output produced.

This says that a dollar's worth of production in tour-serv requires
labor input valued at 32 1/2 cents. Each column of Tables 3-6, 3-7 and
3-8 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 EFFECTS

The concept of interdependence can be quite easily established
with a brief example. Suppose that the export demand for tourist ser-
vices increases. There will be immediate, or direct, responses of the
following type. Tourist service production will have to increase. In

order for it to increase, inputs must be obtained from sectors such as
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Tabor, utilities, finance and insurance, and other locally supplied
inputs. These are direct impacts. As transportation and utilities.
increase their output to meet the'increasing requirements in the tour-
ist services sector their own requirements for productive ingredients
increase, e.g., labor, services, transportation, and the like. The
chain of events gbes on. The total impacts are readily estimated
through the input-output framework.

Before proceeding to a discussion of Table 3-9, 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, house-
holds are treated in precisely the same manner as any other production
sector. The estimate of the direct and indirect production impacts of
a change in final demand include the induced production impacts which
derive from increased household incomes and increased consumption. In
the latter, with households a component in final demand, the induced
impacts of successive rounds of consumer spending are omitted. For
purposes of this report, the discussion of economic interdependencies
and the subsequent business and income analysis includes households
both as a member of the processing sector of the economy {Type II mul-
tipiiers) and as a final demand sector (Type I multipliers).

The direct plus indirect coefficients are interpreted as the pro-
duction 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 noted that these coefficients reflect

production generated per dollar of final demand as opposed to
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requirements pef dollar of output. This, of course, reflects the fact
that the-mode1 is driven by changes in final demand.

For purposes of interpretation, consider the tour-serv sectér.
Suppose that the export demand for tourist services increases by $1
million. What is the estimated impact that this increase will have on
the entire economy of Estes Park? The answer to this question may be
obtained directly by reading down column 14 of Table 3-9 and summing
the individual sector impacts. Thus, the increase of $1 million in the
final demand fof tour-serv generates a total direct plus indirect pro-
duction valued at $5,500 in constructn ($1 million x .0055); $3,500 in
manufact; $84,600 in trn/com/ut; $56,800 in food-rtl; $29,900 in
gas/auto; $7,200 in restaurants; and so on down the column. Any column
of Tables 3-9, 3-10 and 3-11 is interpreted in this same manner.
(Tables 3-12, 3-13 and 3-14 show the direct plus indirect impacts when
all households are assumed exogenous.) The sum of the entries in col-
umn 14 show the total production generated localily as a result of the
increase in fixed demands for tourist services. Thus, the total busi-
ness activity generated per dollar increase in final demand for
tour-serv is $1.9641 or, in our example assuming a $1 million increase,
$1.96 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 reguirements tabie are
termed business activity (or production) multipliers. They identify

the total value of production in the region which results from a
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dollar's worth of output delivered to final demand. Tables 3-15, 3-16
and 3-17 present the business multipliers. These estimates indicate
that the greatest business activity generated per dollar of delivery to
final demand is in the developer sector. The business multiplier for
this sector is 2.26 which indicates that, as the "final demand" for
developers increases by $1, a total production of $2.26 is generated in
the Estes Park economy. Other sectors of the economy which have rela-
tively large business multipliers are: construction, 2.18; other ser-
vices, 2.05; tourist services, 1.96; finance, insurance and real
estate, 1.80; and local government, 1.88. 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. 1In using the
business multipliers, the argument should be stated in terms of the
impacts of an equal dollar increase in final demands. That is, for an
equal increase (in dollar terms) in final demands, developers will gen-
erate more business activity in the local economy than will any other
private sector. Certain sectors may have high multipliers but low out-
put. If these sectors are unlikely to expand sales to final demand,

their multipliers have little significance.

INCOME MULTIPLIERS

Other multiplier effects can also be estimated from the interin- :
dustry model. For example, there are income multipliers which relate
to changes in income paid to the household sector. The following dis-
cussion presents what are termed the Type I and Type Il income multi-

pliers.
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The Type I and Type II income multipiiers are estimated ratios:
Type I is the ratio of direct plus indirect income to the direct income
paid households; Type II is the ratio of direct plus indirect plus
induced income to direct income. Thus, while the business activity
multipliers are related to changes in sales to final demand, the income
multipliers are related to changes in income paid to the household sec-
tor. The Type I multiplier describes the direct plus indirect income
increases emanating from an additional dollar of direct income paid to
households. The Type II multiplier takes into account not only the
direct plus indirect changes in income, but also the induced income
increases generated by additional consumer spending. Accordingly, the
Type Il income muitiplier identifies the direct plus indirect plus
induced income generated by an additional dollar of income paid
diréctly to households. Income multipliers are useful in situations
where an exogenous change in income is predicted for households rather
than an exogenous change of final demand. Both the business and income
multipliers for the three study regions are shown in Tables 3-15, 3-16

and 3-17.

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 total impacts of various changes in economic activity
in the tri-county region. This limitation arises because direct
requirements are less than total requirements, the difference being
indirect requirements that emanate from sectoral interdependence. The

interindustry model provides a framework within which both direct and
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Table 3-15. Business Multipliers, and Income Multipliers, of the
Estes Park Economy, 1979.

Sector Business Multiplier! Income Multiplier!
ag/for/min 1.3280 (1.5629) .7588 (1.8841)
constructn 1.6882 (2.1788) .5300 (1.6390)
manufact 1.0857 (1.6498). .0334 (1.1070)
trn/com/ut 1.1044 (1.3172) 1493 (1.2312)
food-rt] 1.0310 (1.0973) .1033 (1.1819)
gas/auto 1.3318 (1.5004) .3009 (1.3936)
restaurant 1.1901 (1.6158) .0958 (1.1739)
tour-rtl 1.1959 (1.4651) .3504 (1.4466)
other-rtl 1.0694 (1.2611) .1062 (1.1850)
whlsl 1.1276 (1.2203) .5897 (1.7030)
fire 1.4733 (1.8783) .5838 {1.6966)
developers 1.9349 (2.2647) .3291 (7.8512)
lodging 1.3133 (1.8076) .2245 (1.3117)
tour-sery 1.3079 (1.9641) .2406 (1.3290)
other-serv 1.1336 (2.0461) .0512 (1.1261)
loc-gov 1.3978 {1.8778) 4175 (2.5897)
loc-hh - (1.6267) -- -~

1

Type IT multipliers shown in brackets.
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Table 3-16. Business Multipliers, and Income Multipliers, of the
Gilpin County-Nederland Economy, 1979.

Sector Business Multiplier! Income Mu]tip]ier]
ag/for/min 1.0945 (1.4426) 1.1079 (1.2139)
constructn 1.1544 (1.3491) 1.2036 (1.3187)
manufact 1.0695 (1.4960) 1.0674 (1.1695)
trn/com/ut 1.3027 (1.7063) 1.5835 (1.7351)
food-rtl 1.0323 (1.1693) 1.0917 (1.1961)
gas/auto 1.4853 (1.7298) 2.8026 (3.0707)
restaurant 1.2247 (1.7842) 1.1606 (1.2717)
tour-rtl 1.1264 (1.3946) 1.1833 (1.2965)
other-rtl 1.0710 (1.2526) 1.1455 (1.2551)
whisl N.A. N.A. N.A. N.A.
fire 3.4651 (3.9143) 3.8552 (4.2247)
developers 2.1254 (2.3826) 4.9628 (5.4377)
lodging 1.5109 (2.0092) 1.3598 (1.4899)
tour-serv 1.1434 (1.6328) 1.1130 (1.2195)
other-serv 1.039% (1.5919) 1.0209 (1.1186)
Toc-gov 1.4130 (2.1787) 1.2726 (1.3944)
loc-hh - (1.5823) - --

1

Type I1 multipliers are shown in brackets.
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Table 3-17. Business Multipliers, and Income Multipliers, of the
Woodland Park Economy, 1979,

Business! Income! _

Sector Multiplier Multiplier
Agriculture 1.75 (2.31) 1.61 (1.84)
Building Construction 1.53 (1.97y 1.76 (2.02)
Special Trade Contractors 1.12 (1.64) 1.08 (1.23)
Manufacturing 1.04 (1.45) 1.03 (1.17)
Utilities 1.10 (1.38) 1.09 (1.2%)
Building Materials 2 2 2 2
Food Stores 2 2 2 2
Automotive Dealers and 1.03 (1.12) 1.08 (1.25)
Gasoline Service Stations
Apparel and Accessory Stores - 1.06 (1.39) 1.07 (1.23)
Furniture Stores 1.07 (1.59) 1.03 (1.18)
Eating and Drinking Places 1.14 (1.71) 1.09 (1.25)
Miscellaneous Retail 1.07 (1.36) 1.1 (1.27)
Insurance an¢ Finance 1.07 (1.45) 1.10 (1.26)
Real Estate 1.22 (2.17) 1.16 (1.33)
Developers 1.38 (1.67) 2.46 (2.82)
Lodging 1.26 (1.71) 1.23 (1.47)
Professional Services 1.05 (1.82) 1.02 (1.17)
Nonprofessional Services 1.24 (1.64) 1.14 (1.31)
Local Governments 1.23 (2.11) 1.10 (1.26)
Households -- (1.77) ~-

1Type IT multipliers are shown in brackets.

ZDeieted because of possible disclosure violation.
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indirect employment requirements can be addressed. Basic to the analy-
sis are data on employment levels in the respective sectors and the
table of direct plus indirect requirements per dollar of output deliv-
ered to final demand.

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, were pre-
multiplied by a diagonal matrix of direct Tabor use requirements (work-
ers per dollar of sales). This results in the matrices Shown as Tables
3-20, 3-21 and 3-22. 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. These multipliers
are shown in the first column of Tables 3-23, 3-24 and 3-25.

The interpretation of the entries in Table 3-23 is demonstrated by
an example from the tourist services sector. As the final demand for
the output of tour-serv expands by $1, there will be a direct expansion
of employment in that sector as well as those sectors responsible for
supplying production ingredients to the production of tour-serv. The
sectors supplying ingredients to the tour-serv sector will in turn
require production ingredients from others and this will further expand
indirect employment impacts; and so forth. The magnitude of the direct.
and indirect employment impacts, .000051, shows the total employment
generated in the entire Estes Park economy as this single sector,
tour-serv, increases by $1, 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 tour-serv would result in an

estimated additional employment of 51 persons in Estes Park. All
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Table 3-18. Number of Full-Time Equivalent Workers in Gilpin County-
Nederland and Estes Park, 1979.1
Sector Gilpin-County Nederland Estes Park
ag/for/min 30 4
constructn 14 155
manufact 43 139
trn/com/ut ) 39
food-rtl 6 67
gas/auto 4 29
restaurant 105 412
tour-rtl 35 128
other~rti 14 168
whisl 0 1n
fire 3 80
developers 2 10
lodging 6 238
tour-serv 114 80
other-serv 135 294
Toc-gov 62 55
]Source: Confidential files of the Colorado Department of Labor

and Employment and survey.
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Table 3-19. Number of Full-Time Equivalent Workers in Woodland Park,

1979.1
Sector
AG 3
CONSTRUCTN 139
SPEC/TRD 63
MFG 83
UTILITIES 12
BLDG/MATRL 78
FOOD STRS | 22
GS-AUT/DLR 32
APPRL/STRS 12
FURN/STRS 10
EAT-DRINK 97
MISC/RTL 53
INS-FNCE 23
RE/ESTATE 34
DEVELOPERS 29
LODGING 19
PRO/SER 92
NONPRO/SER Iy
LOC/GVT 44

1Estimated by applying labor coefficients calculated in the Estes
Park study to tne total sales by sector reported in the Woodland Park
study.
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remaining entries in Table 3-23 have analogous interpretations for
their respective sectors. Thus, the leading sectors in terms of direct
and indirect employment generation in the Estes Park economy are
other-serv, restaurant, manufact, tour-serv and lodging. Tables 3-23,
3-24 and 3-25 also show 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 by workers directly employed per thousand dollars of final
demand. The workers added per worker hired column shows that for each
worker hired in Estes Park by tour-serv, 0.31 workers are hired
throughout the region's economy. Thus the multiplier for exogenous‘

changes in tour-serv employment is 1.31.

REGIONAL WATER REQUIREMENTS

The water use analysis requires data pertaining to water withdraw-
als and consumptive use on a sector-by-sector basis. It is further
required that these data be related to economic activity on a per dol-
tar sales basis.

Water use data are difficult to obtain on a sector-by-sector basis
and for a rather small regional economy.

Water use by commercial establishments is very small relative to
agriculture, the extractive industries and electricity generation.

Most of our estimates of water coefficients are based upon results

from our past surveys and estimated by U.S. government agencies. The
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Table 3-23. Employment Multipliers of the Estes Park Economy, 1979.
Employment Multip]ier7 Employment Mu]tip]ier1
(per dollar of sales (per worker hired)
Sector to final demand)
ag/for/min (.000031) 1.30 (1.36)
constructn (.000035) 1.63 (1.75)
manufact {.000054) 1.02 (1.08)
trn/com/ut (.000008) 1.34 (1.56)
food-rtl (.000006) 1.08 (1.15)
gas/auto (.000012) 1.28 (1.37)
restaurant {.000060) 1.04 (1.08)
tour-rt} (.000025) 1.25 (1.32)
other-rtl (.000019) 1.08 (1.13)
whisl (.000007) 1.53 (1.64)
fire (.000027) 1.66 (1.79)
developers (.000030) 2.86 (3.03)
lodging (.000036) 1.19 (1.28)
tour-serv (.000051) 1.23 (1.31)
other-serv {.000072) 1.04 (1.11)
Toc-gov (.000032) 3.29 (3.55)
Toc-hh (.000008) -- --

]Type IT multipliers are shown in brackets.
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Table 3-24. Employment Multipliers of the Gilpin C§Uniy-Neder]and
Economy, 1979,
Employment Multiplier] Employment Multiplier!
(per dollar of sales {per worker hired)
Sector to final demand)

ag/for/min ~ (.000039) 1.06 (1.12)
constructn (.000013) 1.22 (1.35)
manufact (.000034) 1.05 (1.14)
trn/com/ut (.000018) 2.25 (2.62)
food-rtl (.000007) 1.13 (1.30)
gas/auto (.000023) 1.81 (1.94)
restaurant (.000093) 1.05 (1.09)
tour-rtl (.000032) 1.07 (1.14)
other-rtl (.000017) 1.08 (1.16)
whis) N.A.C N.AL2
fire (.000015) 5.05 (6.25)
developers (.000017) 3.10 (3.43)
lodging (.000055) 1.15 (1.22)
tour-serv {.000050) 1.06 (1.13)
other-sery (.000045) 1.01 (1.10)
Toc-gov (.000049) 1.36 (1.52)
loc-hh {.000010) - --

1
2

Nederland economy.

Type 11 multipliers are shown in brackets.

The whoiesale sector does not exist in the Gilpin County-
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Table 3-25. Employment Multipliers of the Woodland Park Economy, 1979.

Employment Employment
Multiplier! Multiplier]
(per dollar of sales (per worker hired)
Sector to final demand)

Agriculture (.000042) 1.68 (1.83)
Building Construction (.000035) 1.60 (1.73)
Special Trade Contractor (.000025) 1.10 (1.26)
Manufacturing {.000053) 1.02 (1.06)
Utilities (.000008) 1.28 (1.61)
Building Materials (.000018) 1.04 (1.09)
Food Stores (.000006) 1.11 (1.28)
Automotive Dealers and (.000010) 1.04 (1.10)
Gasoline Service Stations
Apparel and Accessory Stores (.000022) 1.06 (1.17)
Furniture Stores (.000021) 1.05 (1.23)
Eating and Drinking (.000063) 1.06 (1.12)
Miscellaneous Retail (.000020) 1.08 (1.19)
Insurance and Finance (.000019) 1.10 (1.25)
Real Estate (.000030) 1.65 (2.02)
Developers (.000020) 1.79 (1.97)
Lodging (.000034) 1.13 {1.23)
Professional Services (.000070) 1.00 (1.08)
Nonprofessional Services (.000045) 1.10 (1.18)
Local Governments (.000018) 1.38 (1.97)

1Type II multipliers are shown in brackets.
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Water Resources Councﬂ1 Report provides no detail among commercial
establishments. WRC data also was at variance with other-data sources
in the agricultural and manufacturing sectors. The primary data source
for the agricultural sector was the Census of Agrichture.2 The with-
drawal rate per dollar of output for agriculture estimated from Census
data was almost twice the size of the rate estimated from Water
Resources Council data. Because of the indirect procedure required to
convert the secondary data to a useful form for the input-output analy-
sis, the exact source of the discrepancy is not easily tracéd. Water
use estimates for the extractive sectors are based mainly upon the
Census of Mineral Industries.3 Unfortunately, disclosure problems
1imit the available data to rather large regions in some cases. With-
drawal and consumptive use figures vary considerably among regions and

their accuracy for a relatively small region is questionable. Water

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

21974 Census of Adriculture, Vol. I, part 50, Wyoming, State and
County Data, U.S. Department of Commerce, Bureau of the Census,
Table 3, p. IV-8; Table 13, p. IV-12; Table 3, p. IV-26; Table 13,
p. IV-30; Table 3, p. IV-116; Table 13, p. IV-120.

31972 Census of Mineral Industries, Subject Series, Water Use in
Mineral Industries, MIC72(1)-2, September 1875, Table 2B, Gross Water
Used and Water Intake, By Source and Kind, for Geographic Areas and
Major Industry Groups; and as above, Table 2C, Gross Water Used and
Water Intake, By Source and Kind, for Water Use Regions and Major
Industry Groups; and as above, Table 1C, Selected Water Use Statistics
for Water Use Regions: 1972, September 1975.
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use in manufacturing is taken from the Census of Manufacturers.1 Ina
few cases, disclosure prevents the use of regional water data for cer-
tain sectors. However, the magnitude of the error involved in the com-
putation of the weighted average coefficients for the region is
probably quite small.

Estimates of withdrawal and consumptive use requirements by sector
are shown in Tables 3-26 and 3-27. Where more than one data source is
available, multiple estimates are shown. In most cases, the larger
numbers are derived from the source which is considered to be more
authoritative for the region. In each sector we have used the largest
figure shown in Tables 3-26 and 3-27 for the water analysis which fol-
Tows.

Tables 3-28, 3-29 and 3-30 present the estimated withdrawals and
consumptive use for each of the processing sectors of the regional
economies in millions of gallons,

In Gilpin County-Nederland, ag/for/min has the highest water
requirements. Ag/for/min makes up a very small part of the Estes and
Woodland Park economies but still accounts for water use equivalent to
that in other sectors.

It should be noted that the water use estimates presented here 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 indica-

tion of requirements in the final demand sectors, e.g., households and

]1972 Census of Manufacturers, Water Use in Manufacturing, Special
Report Series, September 1975, Table 2C, Gross Water Used and Water
Intake, By Source and Kind, For Water Use Regions and Major Industry
Groups: 1973; and as above, Table 5C, Gross Water Used Including
Recirculated, Total Water Intake, and Treated and Untreated Water
Discharged, By Point of Discharge, For Water Use Regions and Major
Industry Groups: 1973,
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Table 3-26. Estimated Direct Withdrawal and Consumptive Use
Requirements by Sector, Estes Park and Gilpin County-
Nederland (in gallons per dollar of output).

Sector Withdrawal Consumptive Use
ag/formin  792.70  1,550.0°  306.1°  314.2'  609.0°
constructn | 4.0° ' | 0.46
manufact 27.6° 1.5 8.9 3.7
trn/com/ut 267.0° 13.45 136"
food-rt1 3.45 6% 1.0°
gas/auto 3.96 .65 ].04
restaurant 3.96 .66 1.04
tour-rt1 3.9° .6° 1.0t
other-rt] 3.9° .66 1.0%
whisl 2.35 0.6"
fire 4.9% 28 1.2%
developers 4.96 .26 1.24
Todging 3.5° 78 0.9%
tour-serv 3.56 76 0.94
other-serv 1.55 25 0.4
Toc-gov 1.56 .26 0.44

}Water Resources Council, based on ratio of withdrawal to wages
and profits.

2Census of Water Use in Manufacturing, ratio of withdrawal or con-
sumptive use to value of shipments.

3Census of Mineral Industries, ratio of withdrawal to value of
shipments.

4Water Resources Council, ratio of consumption to withdrawal.

5Census of Agriculture, ratio of consumptive use to value of ship-
ments.

6 . . .
Survey data or estimated on a per capita basis.
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Table 3-27. Estimated Direct Withdrawal and Consumptive Use

Requirements by Sector, Woodland Park (in gallons per
dollar of output).

Sector Withdrawal Comsumptive Use
AG 1,550.0 609.0
CONSTRUCTN 4.0 0.4
SPEC/TRD 4.0 0.4
MFG 27.6 8.9
UTILITIES 267.0 13.6
BLDG/MATRL 2.3 0.6
FOOD/STRS 3.9 1.0
GS-AUT/DLR 3.9 1.0
APPRL/STRS 3.9 1.0
FURN/STRS 3.9 1.0
EAT-DRINK 3.9 1.0
MISC/RTL 3.9 1.0
INS-FNCE 4.9 1.2
RE/ESTATE 4.9 1.2
DEVELOPERS 4.9 1.2
LODGING 3.5 ' a.9
PRO/SER 5.1 ' 1.3
NONPRQ/SER 1.5 0.4

LOC/GVT 1.5 0.4
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governments. 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,
commercial, mining, and agricultural water use has been estimated
above, the final demand use of water could be computed as a residual if _
estimates of total withdrawal and total consumption were available.

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 paral-
lels the previous discussion of direct and indirect production. The
purpose of such analysis is to isolate the effect of economic interde-
pendence on water requirements. The specific question to be addressed
is that of determining. the 1ikely 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 calculation of water multipliers is not difficult once the
direct water requirements and the table of direct plus indirect produc-
tion requirements have been obtained. The matrix of direct and indi-
rect production coefficients (shown in Tables 3-26 and 3-27) is
premultiplied 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 gf output delivered to final
demand by each sector. These water multipliers for the Front Range

economies are shown in Tables 3-31, 3-32 and 3-33.
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The importance of considering indirect as well as direct water
requirements in the planning perspective can be readily seen by compar-
ing Table 3-26 and Table 3-31. Consider, for example, the direct with-
drawal and consumptive use requirements for loc-hh in Table 3-26. The
direct requirements are 1.5 and 0.4 gallons for each doilar of output.
Howevér, as the final demand for the output of the loc-hh sector
expands by one dollar, there is a total direct plus indirect water
requirement of 28.3 gallons (withdrawal) and 1.8 gallons (consumptive)
generated throughout the economy. Applying only the direct water
requirements to assumed increases in deliveries to final demand can

obviously result in an understatement of water use.
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Table 3-28. Total Water Use, bvarocessing'Sectors, Estes Park, 1979
(in millions of gallons).

Sector Withdrawal Consumptive Use
ag/for/min 264.6 ‘ 104.0
constructn 31.5 3.2
manufact 76.6 24.7
trn/com/ut 2,293.0 116.8
food-rt1 43.9 12.9
gas/auto 12.1 3.1
restaurant 28.9 ' 7.4
tour-rtl 25.9 6.6
other-rtl 39.0 10.0
wh1sl 6.2 1.6
fire 25.6 6.3
developers 5.1 1.2
lodging 29.9 7.7
tour-sery ' 7.2 1.9
other-sery 6.7 1.8

loc-gov 8.9 2.4
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Table 3-29. Total Water Use by Processing Sectors, Gilpin County-
Nedertand, 1979 (in millions of gallons).

Sector Withdrawal Consumptive Use
ag/for/min 1,348.0 529.4
constructn 5.6 0.6
manufact ' 39.4 12.7
trn/com/ut 239.4 12.2
food-rtl 5.1 _ 1.3
gas/auto 1.3 0.3
restaurant 4.8 1.2
tour-rtl 4.9 1.3
other-rti 3.5 0.9
fire 6.3 1.5
developers 1.9 0.5
lodging 0.5 0.1
tour-seryv 9.1 2.3
other-serv 4.9 1.3

loc-gov 2.9 0.8




118

Table 3-30. Total Water Use by Processing Sectors, Woodland Park, 1979
(in millions of gallons).

Sector Withdrawal ' Consumptive Use
AG 161.9 63.6
- CONSTRUCTN 27.9 2.8
SPE/TRD 12.5 1.3
MFG ~ 46.0 | 14.8
UTILITIES 658.4 33.5
BLDG/MATRL 10.6 2.8
FOOD/STRS | 17 .4 4.5
GS-AUT/DLR 13.8 3.5
APPRL/STRS 2.6 0.7
FURN/STRS 2.3 0.6
EAT-DRINK 6.7 1.7
MISC/RTL 12.2 3.1
INS-FNCE 7.5 1.8
RE/ESTATE 11.1 2.7
DEVELOPERS 14.0 3.4
LODGING 2.4 0.6
PRO/SER 7.2 ' 1.8
NONPRO/SER 1.6 0.4

LOC/GVT 7.3 | 1.9
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Table 3-31. Water Withdrawal and Consumptive Use Multipliers,

Estes Park, 1979 (gallons directly and indirectly required
per dollar delivered to final demand).

Withdrawal Consumptive Use
Sector (Type 11) (Type II)
ag/for/min 1,569.0 610.3
constructn 20.0 1.7
manufact 451 10.0
trn/com/ut 277.2 14.2
food-rtil 6.6 1.2
gas/auto 14.0 1.7
restaurant 23.0 2.2
tour-rtl _ 21.9 2.2
other-rtl 11.5 1.5
whisl 7.9 1.0
fire 24.5 2.9
developers 27.5 2.9
Todging 36.1 2.8
tour-serv 27.6 2.4
other-serv 30.1 2.1
Toc-gov 23.8 1.8

loc-hh 28.3 1.8
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Table 3-32. Water Withdrawal and Consumptive Use Multipliers, Gilpin
County-Nederland, 1979 (gallons directly and indirectly
required per dollar delivered to final demand).

Withdrawal : Consumptive Use
Sector (Type II) (Type 1I)
ag/for/min o 1,588.0  609.5
constructﬁ | 9.8 - 0.8
manufact 36.1 9.4
trn/com/ut 277 .5 14.3
food-rt] 8.0 1.3
gas/auto 20.4 2.2
restaurant 31.1 2.6
tour;rtl 22.1 2.0
other-rtl 13.5 1.6
fire 32.6 5.0
developers 24.7 2.9
lodging 37.5 2.8
tour-sery 21.0 2.0
other-serv 10.6 1.0
Toc-gov 13.8 1.4
loc-hh 9.7 0.8
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Table 3-33. Water Withdrawal and Consumptive Use Multipliers,
Woodland Park, 1979.

Withdrawal Consumptive Use
Sector (Type 1I) (Type I1)
AG 1,783.0 696.8
CONSTRUCTN 14.0 1.7
SPEC/TRD 12.1 1.1
MFG 35.2 9.4
UTILITIES 272.8 14.0
BLDG/MATRL 5.6 0.9
FOOD/STRS 8.3 1.3
GS-AUT/DLR 6.2 1.2
APPRL/STRS 13.1 1.6
FURN/STRS 15.0 1.7
EAT-DRINK 21.7 2.3
MISC/RTL 12.7 1.6
INS-FNCE 13.8 1.8
RE/ESTATE 251 2.7
DEVELOPERS 11.9 1.8
LODGING 29.6 2.5
PRO/SER 20.7 2.3
NONPRO/SER 16.2 1.5
LOC/GOVT 33.3 2.3

HOUSEHOLD 22.0 1.5




CHAPTER 4
CONSUMER SPENDING AND FOREST QUALITY

INTRODUCTION

This chapter summarizes the data obtained during the Estes Park
consumer survey as well as identifying weaknesses in the data, areas
where the questionnaire could be improved, and general knowledge gained
from the survey.1

First we outline the method used to obtain completed question-
naires; and second discuss the major points revealed by the question-
naire. We also discuss data weaknesses, strengths, and areas for
questionnaire improvement. Finally, the three study areas are con-
trasted with regard to economic forest quality impacts and the sectors
through which these effects occur. Maximum impacts are estimated in
order to allow linear extrapolation to degrees of change in forest

quality.

QUESTTONNAIRE ADMINISTRATION

The first effort to administer the questionnaire was via a random
sample of residents listed in the Estes Park telephone book. Unfortu;
nately, the contents of the questionnaire (particularly the income and
expenditure pattern table) resulted in respondents refusing to answer

sensitive questions about their income and spending patterns. To

]A survey of recreationists was conducted by Dr. Richard Walsh for
this study. His survey found that outdoor recreationists make virtu-
ally all of their purchases outside of the Gilpin County-Nederland
study region. Tourist spending in Central City and the Gilpin County
region is primarily for entertainment and is not associated with forest
quality.
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counter the resistance, we approached the questionnaire administration
from a group approach. We felt if various civic and community organi-
zations were supportive of the study we could attract member participa-
tion in the study. We contacted a number of groups (i.e., Jaycees,
Senior Citizens, Lions, Kiwanis, etc.) and met with them at their requ-
larly scheduled meetings. We were usually the featured item on their
program. This was a very successful method of administering the ques-
tionnaire.

We would open the questionnaire administration by outlining the
Forest Service study--the objectives and purposes. We would then give
a brief explanation of the questionnaire. We followed this brief
introduction and presentation with the answering of the guestionnaire.
We would read each question and add any explanation if necessary to
clarify the question. The questions would be answered en masse and any
questions raised would be addressed promptly. Completing the question-
naire varied from meeting to meeting, but generally 30 to 45 minutes
was required from start to finish.

The procedure developed was effective and response to the ques-
tions was excellent. The response rate was better than 90 percent
overall for the most sensitive question (i.e., the expenditure pattern
question). The approach of mass administration gave the respondents an
increased sense of anonymity. As such, the willingness to answer ques-
tions was much improved over the one-to-one administration.

The meetings we attended usually Tasted two or three hours. We
felt that staying for the entire meeting increased our visibility with
the community. Visiting with individuals after the meeting was very

beneficial as we discussed the importance of the study to the
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community. The study was well received by the community as we were
genuinely interested in their welfare. In addition, we will send the

summarized results to each of the groups we met with.

MAIL SURVEY

To aid in the economic analysis of spending habits, residents were
divided into fodr major categories: employed locally, emp]oyed in
another community, retired, and other. Postcards were sent to 405
(12.5 percent) of the residences listed in the Estes Park telephone
directory. Seventy-eight were undeliverable and 255 were completed and
returned--an outstanding reply by the residents. Gilpin County-
Nederland and Woodland Park were also surveyed. The results of these

surveys are shown in Table 4-1.

SOCIOECONOMIC DATA

The consumer spending questionnaire asked six sccioeconomic-type

questions of the Estes Park residents. The results of these follow:

Item 1
Percent of residents in age categories
Under 21 21-30 31-40 41-50 51-60 61~70 Over 70
Retired 3% 66% 31%
Employed 2% 27% 42% 13% 13% 2% 2%
TOTAL

(weighted) 1% 16% 24% 8% 9% 29% 14%
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Table 4-1. Front Range Foothills Estimated Population Distribution
by Local Worker, Commuter or Retired, 1979.1

Estes Park Gilpin County-Nederland Woodland Park

Local Worker 449 31.5% 40.8%
Commuter 8 46.69 17.1%
Retired 429 16.49 30.3%
Other? 6% 5.5% 11.8%

100% 100 % 100 %

]12.5 percent of the population was sampled in each study area.
After non-deliverables the response rate was 78 percent in Estes Park,
54 percent in Gilpin County-Nederland and 41 percent in Woodland Park.
A net sample exceeding 5 percent of the population was achieved in each
study region.

.ZInclude, unemployed and students.
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Percent of residents in household income categories

Under $9,999 $10,000 to $14,999 $15,000 to $19,999

12% 249 ' 11%
$20,000 to $24,999 $25,000 to $29,999 $30,000 to $39,000
16% , 17% - 12%
$40,000 to $49,999 $50,000 or Qver
7% ' 1%
Ttem 3
Average percent of income spent in Estes Park
Employed locally 75%
Commuters 35%
Retired 69%
Others 75%
Item 4
Average years of residence in Estes Park
Employed 9
Retired 9
Average People Per Household: 2 1/2
Average Employed Per Household:
(excluding retirees): 11/2

ATTITUDES TOWARD TREES

Several questions in the survey were designed to determine the
importance of trees to Estes Park residents. The classification groups
had similar responses. About 50 percent of residents rated trees as
extremely important; 40 percent as very important; and 10 percent as
moderately important. In relation to other landscape characteristics
of the Estes Park area such as rock outcroppings, topography, or lakes

and streams, 50 percent responded that trees have the same importance;
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over 40 percent responded that trees are more important; and less than
10 percent responded that trees have less importance. Many respondents
noted that other envikonmental characteristics such as wildlife, low
population density, clean air, as well as the overall characteristics,
added greatly to Estes Park's appeal.

This section of the gquestionnaire also attempted to determine if
and when respondents would respond to changes in tree densities.
Respondents uniformly estimated the average tree density of the Estes

Valley at a medium level--trees per acre. If half the trees disap-

peared, 40 percent would seriously consider moving, with slightly less

than 20 percent of retirees and slightly more than 20 percent of those

employed actually moving. If all the trees disappeared, 75 percent of

retirees and 50 percent of those employed would move. (Based on slide

projection pictures as shown in Figure 4-1.)

CONSUMER PURCHASE AND EXPENSE QUTLAYS

Respondents were asked td estimate their yearly personal expendi-
tures for 12 sectors. In addition, the respondents were asked to break
their yearly expenditures into three categories. The three categories
were:

(1) Purchases in Estes Park;

(2) Purchases in other Colorado towns (respondents were asked to

identify specific towns when possible); and

(3) Purchases outside Colorado.

The expenditure pattern results are presented in Table 4-2. The
respondentsrwere djvided into two groups. Locally employed residents

and retired residents are the two classifications. Spending
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Table 4-2. Percentage Distribution of Purchases by Local Employees
and Entrepreneurs, and by Retirees in Estes Park, 1979.
Local Employees Retired
Sector and Entrepreneurs Persons
ag/for/min 000. 000.
constructn 000, 000.
manufact 000. 000.
trn/com/ut 008.3159 010.6179
food-rtl 011.3584 015.1269
gas/auto 003.0482 002.9090
restaurant 001.6226 002.5454
tour-rti 000. 000.
other-rtl 008.7985 002.1060
whls] 000.4917 000.9485
fire 003.4910 004 .5896
developers 000. 000.
lodging 000. 000.
tour-sery 001.4198 001.4545
other-sery 000.5071 000.5091
loc-gov 005.3134 009.7459
Toc-hh 000. 000.
state-gov 005.4764 005.3915
fed-gov 019.8771 021.5187
transfers 000.7684 001.0102
deprec 000. 000.
rents 009.3301 006.2544
colo~imp 013.4881 012.4360
world-imp 006.6933 002.8363
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distributions have been adjusted slightly where secondary data on
available goods and services within the study region constrain total

local purchases.

QUESTIONNAIRE IMPROVEMENT

In reviewing the statistical results we noticed the age categories
distribution differed from a standard mix in the 40-60 age groups.

This indicates that our sample may not adequately include a consistént
age mix. This could be rectified in future studies by including two
questions on the postcard questionnaire, the second asking the respon-
dent's age.

A major problem in the questionnaire administration dealt with
accurate definition of near view, far view, and tree densities.
Respondents had difficulty visualizing what was meant by far view or
near view. They also believed that tree densities changed throughout
the valley and picking an average density was not accurate., We believe
more information and description {i.e., charts and graphs on slides)
would imprave their response.

Finally, the purchases and expénse section remained too long, even
after modification. Also, totals spent should be requested on a
monthly basis, with special categories for major purchases during the

year (i.e., cars and houses).

COMPARISON OF THE STUDY REGIONS HOUSEHOLD SECTORS

Observable characteristics of the study regions] and findings of
our postcard survey provided a basis for determining forest-related

household sectors. Estes Park has a significant number of locally

]Discussed in Chapter 2.



131

Tocally employed residents to justify a household sector for locally
employed. The few commuters to the region are also placed in this sec-
tor. A second large group in Estes Park is the retiree household.
Since retired households are not part of the local processing sector
(they receive retirement income from outside the region), they are
placed in the exogenous final demand portion of the Estes Park I-0
model. A third important household sector in Estes Park is tourist
households. This sector is also exogenous and is placed in final
demand rather than in the interdependent processing part of the I-0
model. Retirees and tourists are "foot-loose" and can easily leave an
area if it no longer provides the environment which they desire. For-
est qua1it} change is shown to affect their location decision.

Gilpin County-Nederland has significant numbers of locally
employed households but a relatively small retiree population (harsh
climate and minimal local trade sources could help account for this).

A Tocal employee household sector is included as part of the processing
component of the Gilpin County-Nederland I-0 model. The largest single
part of the population is commuters and a combined commuter-retiree
sector is included as part of the exogenous or final demand component
of the I-0 model. A third household sector contains exogenous tourist
spending.

The computer-retiree sector and the tourist sector spending will
be affected by forest quality. However, the absence of tourist-related
retail establishments and survey data show that forest-related tourist
spending is very small in this region.

The existing Woodland Park I-0 model contains a Tocal household

sector which is endogenous, a new-resident sector (which purchases only
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from construction, real estate and developers), and export sectors
which show spending by residents of Colorado Springs (vacatibn cabins,
etc. and recreation) and spending by the rest of the world (mainly
tourism). Our postcard survey indicated that 17 percent of the resi-
dents received their major incomes from working in Colorado Springs.
This should ‘show up as an export to Colorado Spfings by the HOUSEHOLD
- sector. Examination of the sales coefficient table for Woodland Park
(see Appendix V) reveals that almost 36 percent of household income is
received from Colorado Springs. This is not inconsistent since income
among commuters might be expected to be considerably higher‘than among
~ Tocally employed and retired residents. Only about one-third of
Woodland Park resident's income is received from Tocal businesses.
None of the study fegions’has a significant amount of forest wood
products extraction or wood processing saies. Estes Park exports
$155,000, Gilpin Couhty-Nederland exports $756,000 and Woodland Park
exports $91,000 worth of agricultural and extractive materials.
A total of only 36 workers are required in the forest and extractive
sector in all three reg{ons combined. In‘these regions, it is the
various household sectors through which forest quality change causes
economic impact.

MEASURING THE DIRECT AND INDIRECT
TMPACTS OF CHANGES IN FOREST QUALITY

The Estes Park survey revealed that about 20 percent of both
retirees and lecally employed households would actually move from the
region if 50 percent of the forest was destroyed (40 percent would con-
sider moving). If 75 percent of the forest was destroyed our survey

indicated that 75 percent of the retirees and 50 percent of the local
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employees (including entrepreneurs) would move. Commuters did not make
up a significant portion of the Estes Park population so we were unable
to measure their reaction accurately. It might be assumed that retir-
ees and commuters would have roughly similar reactions to forest
quality since they are not tied to the location by a local job.

Tables 4-3 through 4-14 show the maximum change expected directly
and indirectly to the local economies of the three study regions when
household tourist, household commuter or household retiree spending is
removed from the economies. The Estes Park and Gilpin County-Nederland
Projected Transactions Tables also show employment by sector at the
bottom of each column.

The impact in Estes Park of removing tourist spending is to reduce
employment in the processing sectors from 1,909 to 962. 1If retiree
spending is removed from the economy Tocal employment falls from 1,909
to 1,617. It is also notable that certain tourist sector's employment
falls to zero as tourism is removed.

In the Gilpin County-Nederland economy the removal of tourism
spending reduces local employment in processing sectors from 519 to
308. The removal of commuter household spending cuts local processing
sectors employment from 579 to 519. These impacts are linear and addi-
tive. Thus if both tourism and commuter spending is removed from
Gilpin County-Nederland, the decline in employment would equal the sum
of the two changes described above or a decline from 579 to 248 with
removal of tourism cutting employment by 271 and removal of commuters
cutting employment by 60, Since the extrapolation is 1inear with
regard to the I-0 model, we can easily find the reduction in local

employment by sector and in-total simply by applying the appropriate
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fraction to each number. If, for example, 50 percent of the trees were
destroyed; and this caused a 20 percent reduction in commuter spending,
the total employment impact would be to remove about (.2)(60)=12 jobs.
Also the impact through tourist household spending must be included.
The study by Walsh and Olienyk, "Recreation Demand Effects of Mountain
Pine Beetle Damage to the Qua11£y of Forest Recreation Resources in the
Colorado Front Range,” presents detailed estimates of the effects of
change in forest quality on tourist visitation rates. "Demand would
decrease by 0.28 percent with a one percent decrease in number of trees
at recreation sites.“] (Of course, we are ignoring Walsh's estimates
of impacts via changes in the trees at a distance, etc. in this simpli-
fied example.) If 50 percent of the trees were destroyed then tourist
spending might fall by a minimum of (.5)(.28)=.14, so that the employ-
ment due to tourism would fall by (.14)(271)= 38. Total impact would
then be to remove 12 + 38 = 50 jobs from the local economy if 50 per-
cent of the trees were destroyed by pine beetle and spruce budworm.
However, it is clear that those employed locally would seek other jobs
if the local environment were degraded. This implies that local entre-
preneurs might themselves prefer to leave the area both because employ-
ees would be harder to find and more expensive to hire and also because
the entrepreneur might prefer living in a better environment. The
reduction of business caused by the decline of the forest quality might
be the final impetus for business firms to relocate. It should be

noted that there are only a few reasons that cause most persons to

](Page 49 of draft copy) Richard Walsh and John Qlienyk,
"Recreation Demand Effects of Mountain Pine Beetle Damage to the
Quality of Forest Recreation Resources in the Colorado Front Range,"
U.S.D.A. Forest Service Contract Number 53-82X9-9-180, July 1981.
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locate in an isolated region where living costs are high and general
living conditions somewhat more difficult. One important reason is the
environment. Much larger environmental impacts thus could be expected
in foothills communities than would occur in metropolitan areas. This
contention is strongly borne out by our findings. Thus, the example in
which 50 jobs are lost due to reduction in commuter and tourist spend-
ing might be more than matched by a voluntary reduction in the work
force since 20 percent of Tocal employees would desire to leave because
of the degradation of the environment. Although 50 jobs would be lost
directly and indirectly, over 115 workers would desire to leave the

area after the destruction of the trees!
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Management of Irrigation MWater '

Experimental Investigation of Small Watershed Floods

Experimental Investigation of Small Watershed Floods

Hydraulics of Low Gradient Border Irrigation Systems

Improving Efficiency in Agricultural Water Use

A Systematic Treatment of the Problem of Infiltration

Studies of the Atmospheric YWater Balance

Evaporation of Water as Related to Wind Barriers

Geohydraulics at the Unconformity between Bedrock and Alluvial Aquifers

An Application of Multi-Variate Analysis in Hydrology

Selection of Test Variable for Minimal Time Detection of Basin REsponse to
Natural or Induced Changes

Groundwater Recharge as Affected by Surface Vegetation and Management

Theary and Experiments in the Prediction of Small Watershed Response

Experiments in Small Watershed Response

Improvements in Moving Sprinkler Irrigation Systems for Conservation of Water

Systematic Treatment of Infiltration with Applications

Date

6/68
6/70
6/71

12/72
12/72
12/72
6/74
7/75
1/78

6/80

1967

8/74
8/74

9/76

8/77
1/77
8/80

6/69
6/69
6/69
6/69

6/68
6/68
6/70
6/70
7/70
6/71
8/71
6/71
6/72
8/72

12/72
12/72
12/72
12/72
6/73
6/73

Price

.00
.00
.00

R4
~n

.00
.00
.00
.00
.00
.50

-
B Aot W (S, R4,

.00

.50

Free
3.00

.50
.00
.00
.50

.00
.00
.00
.00
.00
Qe
.00
.00
Qo
.00

O DWW W W 0N G

.00
.00
.0C
.00
.50
.00

SV~ T



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


