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ABSTRACT

The Salt-Verde Basin of Arizona comprises approximately one-third
the land area of the State and most of it is owned and managed by govern-
ment agencles. Land management policies by these agencies affect not
only the type and amount of products which are derived from the area,
but also the level of employment and income of local communities in and
near the government-controlled area. The general objective of the re~
search reported here was to evaluate the impacts of policy-sensitive
sectors on employment in local areas of the Salt-Verde Basin. More
specifically, the research estimated the direct and indirect impacts
on employment in local areas of the Salt-Verde Basin of policies which
affect timber cut, grazing, recreation and retirement settlement. For
each policy variable, estimates were made of (1) the differential employ-
ment impacts among five local areas of the Basin region; (2) the very
short run, short run, and long run effects; (3) the distribution of
employment opportunities by skill level; (4) the dynamic effect of re-
gional growth through changing technology and use of plant capacity; and
(5) the seasonal impact on employment of the alternative land use
policies.

To make these estimates, primary data were gathered from a sample
of the region's businesses. These data were utilized in formulating a
"from~to" model of the region's economy, a model which is very similar
to input-output models. New additions to the model were made to investi-
gate the distributional impacts of policies on skill levels, the dynamic

xi



xii
effects of regional growth on employment, and the seasonal impacts of
alternative policies. 1In addition, employment elasticities were devel-
oped as a refinement and improvement upon the more common multipliers
used by policymakers.

The research suggests the following conclusions and guidelines
for land-use policymaking in the Salt-Verde Basin and similar areas:
(1) Alternative policies impact differentially on employment opportunities
within the same local area. (2) Region-wide policy pertaining to a multi-
county forest area has very different impacts among subregions of the
area. Therefore, in designing policy it is important to estimate employ-
ment impacts for individual local areas. Large region multipliers are
simply not appropriate for understanding subregion ecomomics. (3) Changes
in the sales of policy-affected sectors result in differential impacts
among skill levels of job opportunities. Regional and local policy
should account for these differences so that the skill level of the un-
employed work force can be matched to job opportunities. Also, since
the skill level of a job is closely associated with the income level of
a job, knowledge of skill level impacts can be useful in resolving the
income distribution problem. (4) Eméloyment impacts are realized almost
entirely in the very short and short run, rather than the long run.
Accordingly, policy should not be justified on its long run impacts.
(5) Regional economic growth (increased sales to final demand by all
businesses) over time is expected to be accompanied by a decrease in
labor intensity (labor/sales). The resulting decrease in employment
elasticities is rather substantial for several of the policy variables.

Thus, in making estimates of future employment impacts both the 1973



xiii

model and the growth models should be used to obtain both optimistic and
pessimistic estimates. (6) Seasonal impacts of some policy alternatives
are substantial. Policy agencies may use information on the seasonal
impacts in evaluating current or proposed policies, and local officials
may use information for the seasonal impacts of forest policies to adjust
their own plans to meet seasonal unemployment problems created by other

agency policies.



CHAPTER 1
INTRODUCTION

Government agencies play an especially important role in land and
resource management within the State of Arizona. Approximately eighty-
five percent of the land area in Arizona is publicly owned or controlled;
some seventy-one percent is federal land (Figure 1). Management of these
publicly controlled lands determines, to a considerable extent, the level
of sales and employment in basic export industries such as lumbering,
tourism, mining and cattle ranching and the associlated nonbasic indus-
tries. In setting and implementing policies to manage public lands, pub-
lic planning officials should evaluate all costs and benefits, and their
distribution, resulting from each major policy. These costs and benefits
are not confined to managed lands, but go beyond to rural communities in
and around publicly controlled areas. In many cases the impacts of pub-
lic land management policies simply have not been evaluated, especially
the impact on employment opportunities in local, rural communities. Such
an assessment is important because employment is directly related to in-
. come‘gnd, more generally, to the standard of living of the community's
people.

The local economies of the Salt-Verde watershed region of central
and north-~central Arizona are strongly affected by public agencies, in-
cluding the United States Forest Service. Approximately 80 percent of
the area's 22 million acres is publically owned and roughly 65 percent is

1



Figure 1. Ownership and Trusteeship of Lands by the Federal Government
within Arizona, and Five Local Areas of the Salt-Verde
Basin, 1968.
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managed by the Forest Service. This region, and its five component
"Local Areas" are outlined in Figure 2 and are the focus of the research
reported here. The research estimates the economlic structure of the
five "Local Areas" and evaluates the impacts of changes in policy-
sensitive sectors on local employment. The analysis may be used by pub-
lic agencies controlling the land and local government units to meet

employment objectives and aid in other aspects of planning.

The Federal Government and Rural Economies

Responsible public officilals have long recognized that government
policies at all levels have important impacts upon economic activity.

The experience of the depression years of the 1930's and subsequent
changes in thinking of economists and government leaders culminated in
an expanded role of the federal government in controlling the worst ef-
fects of the business cycle in the United States. The Employment Act of
1946 (U. S. Congress, 1946, p. 12) committed the Federal Government to

" ., . . promote maximum employment, production, and purchasing power."
To achieve this end, the federal government may employ fiscal; monetary
and regulatory policies.

The Agricultural Act of 1970 (U. S. Congress, 1970) included a
clear statement of national policy regarding rural growth and development.
The Act stated that "the Congress commits itself to a sound balance be-
tween rural and urban America. The Congress considers this balance so
essential to the peace, prosperity, and welfare of all our citizens that
the highest priority must be given to the revitalization and development

of rural areas" (U. S. Congress, 1970, Section 90la).
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5

As part of the effort to clarify and bring about the implementa-
tion of national goals pertaining to rural areas, Congress passed the
Rural Development Act of 1972 (U. S. Congress, 1972). This Act was dis-
cussed by Senator Talmadge (1972), Chairman of the Senate Committee on
Agriculture and Forestry, who declared that:

« « « [The Act's] principal thrust is toward providing jobs and
increased business income in rural America through encouragement
of rural industrialization and increased business activity and
income. Almost all of the provisions of the bill are designed
to provide credit, investment, and equity capital to encourage
rural economic development through private enterprise.

Special provisions are made to help finance the essential
community facilities, water supplies, and other industrial
prerequisites and an attractive environment and economic climate
that encourages and facilitates the development of new and ex-
panding rural industry and business (Talmadge, 1972, p. 23).

Thus, national policy no longer accepts the decline of rural
America as inevitable. It is the stated federal policy not only to sus-
tain rural communities, but to improve them in all practicable ways as
a means to relieve poverty in rural areas, and to prepare rural com-
munities for expected population growth of future years.

The federal government, through its agencies, has managerial
control over many natural resources, and is able to affect economic
activities in rural areas utilizing these resources. In past years,
federal agencies have had a narrow view of their influence over local
communities. Land use policies tended to be based on their impact on
the land's resources per se, without particular reference to added im-
pacts on nearby communities.

Federal agencies, including the United States Forest Service,

have recently taken a broader view of their role in resource and



environmental management, partly because Federal laws have established
clear legislative direction for future resource and environmental
management.

One such law is the National Environmental Policy Act of 1969
(U. S. Congress, 1969) which decreed that all agencies of the Federal
government shall:

e +» « Utilize a systematic, interdisciplinary approach which will
insure the integrated use of the natural and soclal sciences and
the environmental design arts in planning and decision-making
which may have an impact on man's environment . . . Identify and
develop methods and procedures . . . which will insure that
presently unquantified environmental amenities and values may

be given appropriate consideration in decision making along

with economic and technical comsiderations . . . [U. S. Congress,
1969, Section 102 (A) and (B)].

Impetus for a broad-scale management approach within the United

States Forest Service has come through the Forest and Rangeland Renewable

Resources Planning Act of 1974 (U. S. Congress, 1974). By this Act, in

consonance with the National Environmental Policy Act of 1969, the United

States Forest Service was directed to prepare a program to identify the

following:

" . . . program outputs, results anticipated, and benefits as-
sociated with investments in such a manner that the anticipated
costs can be directly compared with the total related benefits
and direct and indirect returns to the Federal Government."
Further, . . . in the development and maintenance of land
management plans for use on units of the National Forest Systemn,
the Secretary (of Agriculture) shall use a systematic inter-
disciplinary approach to achieve integrated consideration of
physical, biological, economic, and other scilence" [U. S.
Congress, 1974, Sections 3(2) and 5(6)].

These mandates have far—reaching implications for the decision-

making process within the Forest Service and other Federal agencies. By

these directives, the Forest Service is to include in its planning the
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total spectrum of benefits and costs of regulatory and investment policies
including all direct and indirect impacts of policies upon incomes and
employment (present and future) within rural areas contiguous to and/or

importantly affected by forest activities.

The Local Impact of Forest Service Policies

The demand for goods and services of some businesses is not
determined by local economic conditions. Lumber mills, copper mines,
‘cattle ranches, and many types of manufacturers export their products
from the Local Areas; tourist-serving trade and service firms sell to
consumers from outside the local area who do not depend on local employ-
ment. These businesses provide basic employment in the area, and, be-
cause they and their employees trade with other local businesses, provide
a stimulus to the growth of many local businesses which otherwise could
not survive. The total effect on the region's sales and employment,
arising out of an initial change in exports and the subsequent inter-
industry round of sales and consumer expenditures, is often referred
to as the multiplier effect.

The United States Forest Service, because of its extensive manage-
ment responsibility within the Salt-Verde Basin, 1s expected, on an a
priori basis, to exert a powerful influence on both the level and compo-
sition of business activity in the study regions. Forest Service manage-
ment can affect export demand and subsequent interindustry transactions
within the study region in a number of important ways.

The Forest Service and its employees might purchase directly

from local businesses. Decisions regarding the location of field offices
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and administrative offices and assignment of personnel may have signifi-
cant effects on the economy of rural communities.

The Forest Service affects all lumber-~related industries througﬁ
its forest management practices. Decisions to alter allowable cuts might
have significant impacts when demand for lumber exports 1s strong;
management practices such as thinning, watershed management, reforesta-
tion, adding land to or removing land from production for recreational
or other purposes, and pricing of timber all have impacts upon local
timber-related industries.

The Forest Service can improve grazing conditions and cause
added regional cattle production through its range management policy
decisions. The proper assessment and restrictions on animal-unit-months
of grazing is important not only for maintaining the grassland and
forests per se, but also for understanding and reacting to the effects
on rural economies. Practices such as thinning of forested and brushy
areas, soll comnservation, fire control, and reforestation, as well as
seeding of improved strains of natural forage or introduction of new
forage have an impact on rural businesses which supply inputs to ranchers
and sell to ranch employees.

A great many trade and service firms in the Salt-Verde Basin re-
ceive the major part of each sales dollar from tourists and seasonal
residents who recreate within Arizona forests. The development of tour-
ism within the Basin has lessened the dependence of rural communities on
agriculture, mining, and timber industry, but has made them more sensi-
tive to other Forest Service policy, since nearly all the prime recrea-

tional facilities within the area are managed by the Forest Service,
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Policies which affect the quality and accessibility of camping, fishing,
hunting and skiing, including investments in roads and the designa-
tion of some forests as primitive areas, will affect employment in local
areas.

The demand for dwellings by seasonal residents and retirees has
increased greatly in recent years. Recreating persons are attracted to
the Salt-Verde Basin partly because of the natural outdoor beauty, his-
toric sites and excellent climate; they are in part encouraged by ease
of access to the forests by roads and highways, by the quality of camping
facilities, and quality of fishing, hunting, skiing, and hiking areas.

In addition to the purchases made from local service and retail busi-
nesses, seasonal residents and retirees, by investing in local real
estate, have augmentéd the tax base of many rural communities, thereby
affecting the quality of local schools, police and fire protection, and

other community services.

A Description of the Salt-Verde Watershed Region

The Salt and Verde River basins and adjacent lands in central and
north-central Arizona are rich in timber, grassland, and mineral resources.
Lumber-related industries provide significant employment in all five Lo-
cal Areas studied, while mining and related industries are of major im-
portance in three of five Local Areas. Cattle production is an important
regional industry, with excellent grazing on native forage in and near
national forests. Manufacturing (in addition to that in the lumber in-

dustry) 1is also important and growing in two of five Local Areas.
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Scenic beauty, outdoor recreation facilities, important sight-
seeing landmarks, and excellent climate attract large numbers of tour-
ists, seasonal residents and retirees and provide significant sales mar-
kets for service and retail trade firms throughout the région. Because
of these consumers, and an expanding local population base, retail and
service trades are well-developed in each of the Local Areas.

The total population for 1970 and 1973 and the retirement-aged
population by Area for 1970 are presented in Table 1. A summary of the
number of local businesses and employment by type of business is given
for each study area in Table 2.

More detailed economic characteristics of each of the five Local
Areas are discussed below.

Area 1: The Eastern Area Including
Show Low and Clifton—-Morenci

This Area includes prime forested lands within the Sitgreaves and
Apache National Forests. Lumber products manufacture, tourism and
recreation, and cattle grazing use the timber and grassland resources.

A fourth basic industry within Area 1 is copper mining and related
activity.

The northern portion of Area 1 includes the White Mountains and
generally consists of higher elevations. The Sitgreaves, Tonto and
Apache National Forests contain important stands of commercial timber,
and almost all forest area manufacturing results from processing of
timber products. Lumber products manufacture includes major sawmills at
McNary, White River and Show Low; a paper mill, moulding plant, and

special forest products processing plants are at Snowflake and Heber.



Table 1., Population andaRetirement-Aged Population, Local Areas of the Salt~Verde Basin, Arizona,
1970 and 1973.

1970 Population Estimates Estimated Percent
Local 1973 Increase
Aged 65 Aged 65 as
Area or More Percent Total Total Population 1970 to 1973
1 1,369 4.68 29,277 31,547 7.75
2 3,725 7.84 47,540 49,410 3.93
3 542 16.42 3,300 4,804 45.58
4 6,142 16.76 36,733 47,639 29,69
5 1,507 4,51 33,508 36,371 8.54

a. 1973 population estimates by local area were projected from 1975 U. S. Census figures for
revenue sharing areas; revenue sharing areas include population centers within Arizona
counties.

Source: U. S. Department of Commerce. Bureau of the Census (1970 and 1975).

11
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Table 2. Businesses and Employment by Type of Industry, by Local Area, 1973.

Type of Local Areas
Business/
Industry 1 2 3 4 2
Busi- Employ-— Busi- Employ- Busi- Employ- Busi~ Employ~ Busi- Employ-
ness ment ness ment ness ment ness ment ness ment

Retail and

Wholesale

Trade 346 1,694 373 2,188 96 300 734 3,410 546 4,967
Services 235 723 180 638 54 134 547 1,476 394 1,492
Manufacturing 8 30 19 117 4 19 61 1,128 37 346
Lumber-Related

Businesses 17 1,442 3 107 1 38 13 148 14 689
Agriculture 207 338 96 177 49 126 143 560 86 225
Construction 76 245 61 941 15 44 226 1,209 109 727
Mining 4 2,495 12 3,367 0 0 16 715 0 0
Transportation,

Communication

and Public

Utilities 27 332 17 187 10 52 45 508 35 462
Finance, In-

surance and

Real Estate 65 201 47 270 27 78 202 543 135 529
TOTAL 985 7,500 808 7,992 256 791 1,987 9,697 1,356 9,437

a. Totals shown include all area businesses and employment. Employment is average annual employ-
ment in 1973.

(4"
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Several smaller sawmills and contract loggers operate within the area
also, and provide significant employment.

Forested recreational areas are easily accessible from State
Highway 77 and United States Highway 60. Numerous mountain lakes and
streams suitable for fishing, and many excellent campgrounds and hiking
areas attract large numbers of tourists to the White Mountains in spring
and summer. Fall and winter visitors are attracted by sightseeing,
skiing, and hunting.

Show Low, Lakeside and Pinetop have become major centers serving
tourists and seasonal residents. These communities have all grown
rapidly in year-round population, seasonal residents, and are increas-
ingly popular for retirement-aged residents. Many local retail and
service businesses depend on tourists and seasonal residents and may be
closed during some winter months. The increasing year-round population
is encouraging many more businesses to remain open twelve months so that
a wide range of goods and services are available at all times.

The Clifton-Morenci portion of Area 1 has one of Arizoma's
largest copper mines and refining facilities, owned by the Phelps-Dodge
Corporation. The nonmining businesses in these communities depend
heavily upon activity within the copper mining industry for continued
existence. Population is not expected to benefit importantly from tour-
ism and retirement settlement since local population is primarily a func-
tion of local copper production and resulting employment in the mines.

Cattle ranching is an important basic industry throughout most
of Area 1, both on and off the San Carlos and Fort Apache Indian Reserva-

tion. Other agricultural production is of lesser importance; much of the
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land under cultivation in the off-Reservation part of the area is irri-
gated pasture serving the cattle-producing sector.

Area 2: The Southern Area Including
Globe and Miami

The major source of basic employment within Area 2 is in copper
mining and related industries. Mining industry operations in the Globe-
Miami area are owned by Citles Service Company and Inspiration Consoli-
dated Copper Company. Operations in Miami~Globe including mining,
smelting, refining, and copper-rod manufacturing activities. Other Area
mines are aé Superior (Magma Copper Company), Hayden-Winkelman (Christmas
Mine, owned by Inspiration), and near Kearny (Ray Mine, owned by Kenne-
cott Copper Corporation). There are also significant deposits of asbes-
tos, gypsum, and limestone with related mining activity.

Tourist expenditures result from traffic passing through Globe-
Miami via United States Highways 60 and 70 to and from the White Moun-
tains. Two nearby lakes, Roosevelt Lake to the north and San Carlos Lake
to the southeast, also provide tourist activity. Although most local
retall and service businesses are supported by local residents, including
customers from nearby rural areas and the San Carlos Indian Reservation,
transients are important to certain types of businesses (such as motels,
restaurants, gasoline service stations, etc.) and to many businesses
located on heavily-travelled portions of highway leading into and out
of Area towns and citiles.

Although this Area is outside the cbmmercially important Ponderosa
pine and Douglas fir forests, basic employment is provided by the Cutter

Plant east of Globe which manufactures lumber and related products.
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Cattle ranching is also a source of'basic employment within the

Area, both on and off the San Carlos Indian Reservation. Cattle ranching
clearly dominates within the agricultural sectors; there are estimated
to be over one-hundred persons employed in agricultural production and

agricultural services in this area.

Area 3: The Central Area Including Payson

Area 3 includes northern Gila County and southern Coconino County
along the Mogollon Plateau. This area has been one of remarkable growth
during the years since 1960. It is estimated that the population in-
creased nearly eighty percent between 1960 and 1970, while an increase
of over forty percent seems likely between 1970 and 1973.

The fastest-growing segment of the permanent population seems to
have been retirement-age persons. Many downtown businesses in the
Payson-Pine-Strawberry area now rely on expenditures by retirees and
other permanent residents to maintain business activities all year long.
This development has occurred primarily within the last decade. The
rapidly increasing population base has encouraged many businesses to
remain open twleve months a year and to offer a wider range of goods
and services to consumers.

Despite rapid increases in permanent population, many local busi-
nesses in the Payson area are heavily committed to serving tourists and
seasonal residents. These consumers account for a large part of sales
of many service and retail businesses, particularly those located along

State Highway 87, away from downtown Payson. The Mogollon Rim, a natural
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escarpment below‘the Mogollon Plateau, provides much scenic beauty, and
the mild climate is suitable for year-round living.

The lumber industry in the Payson area provides basic employment.
The cattle industry also provides significant base employment in the Pay~
son area. Both of these industries have become relatively less important
in recent decades, as tourism, seasonal residents and permanent population
in rural communities have mushroomed. There are no mining operations in
this Area.
Area 4: The Western Area Including All
of Yavapai County

Yavapai County contains some of the most scenic recreational
areas in the State. Prescott National Forest and Coconino National
Forest frovide camping and hiking recreation, while the Verde Valley
and Oak Creek Canyon attract sightseers from throughout Arizona and
elsewhere. The excellent climate has helped make Yavapai County a
favorite seasonal residence and retirement area, with roughly seventeen
percent of the county-wide population being persons of retirement age.
Many retail and service businesses depend in large part on tourism and
retirement trade.

Copper mining is an important base industry in Yavapai Cqunty.
The Bagdad Copper Corporation and Cyprus Mines Corporation both produce
copper in Bagdad. Beef cattle ranching is important as a base industry,
with most cattle raised exported from the County. Feed crops, grains and
fruits are also produced in the Valley areas.

Lumber resources of Prescott and Coconino National Forests have

encouraged development of lumber manufacture in this Area. There are
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sawmill operations in and around Prescott and wood products manufacture
and logging contractors operating in the Area. In addition to lumber
manufacture, clothing, electric motors, wood and concrete products, and

other miscellaneous products are manufactured for export.

Area 5: The Northern Area Including Flagstaff

Parts of the Coconinc and the Kaibab National Forests are in
Area 5. The lumber resources in the Flagstaff-Williams area have given
rise to sawmill activity, a moulding plant, paper products manufacture,
and special wood product manufacture, as well as several contract logging
operations. In addition to lumber-related manufacture, considerable em-
ploymeht is found in miscellaneous manufacturing, including electronics,
aircraft components, modular homes, and concrete products.

Flagstaff and Williams are located on Interstate Highway 40 and
are close to the Grand Canyon and other summer-winter recreation areas.
They, therefore, draw a large traffic flow throughout the year. Many
retail and service businesses derive most of their sales from tourists.
The Hopi and Navajo Indian Reservations, the Grand Canyon, the San
Francisco Peaks, and forested recreation areas all combine to offer an
unusually wide variety of sightseeing and recreational activities, and
all contribute importantly to Area employment.

The leading employer in Flagstaff is Northern Arizona University,
giving rise to more State government employment in this Area than in any

of the other Areas.
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Agricultural activity in Area 5 is primarily limited to cattle
and sheep raising. Cattle ranching provides the bulk of agricultural

employment in the Area.

Objectives of the Salt-Verde Basin Research

The broad objective of the Salt-Verde Basin research was to
determine the impact 6f public land management policies upon employment
within each of the five Local Areas. More specifically, the research
estimated the direct and indirect impacts on employment within the Salt-
Verde Basin of policies which affect timber cut, grazing, recreation and
retirement settlement. For each policy variable, estimates were made of:
(1) the differential employment impacts among the five Local Areas; (2)
the very short run, short run, and long run effects; (3) the distribution
of employment opportunities by skill level; (4) the dynamic effect of
regional growth through changing technology and use of plant capacity;
and (5) the seasonal impact on employment of alternative land use
policies.

To make these estimates, primary data were gathered from a sample
of the region's businesses. These data were then utilized in formulating
a "from-to" model of the region's economy, a model which is very similar
to input-output models. New additions to the model were made to investi-
gate the distributional impacts of policies on gkill levels, the dynamic
effects of regional growth on employment, and the seasonal impacts of
alternative policies. In addition, employment elasticities were developed
as a refinement and improvement upon the more common multipliers used

by policymakers.
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Organization of Remaining Chapters

The remainder of the dissertation is organized as follows: the
Leontief input-output model and the similar £rom~to model used in this
study plus new methodological refinements are developed and explained
in Chapter 2, along with a description of the questionnaire and tech-
niques used in gathering and processing the data; the results of the
from-to analysis are given in Chapter 3; and Chapter 4 presents con-

clusions, interpretations, and recommendations based on research results.



CHAPTER 2

METHODOLOGY

The objective of the Salt-Verde Basin research is to determine
the impacts of alternative land-use policies on employment within five
Local Areas of the study region. From-to analysis is utilized because
from-to analysis accounts for both direct and indirect impacts on re-
gional employment resulting from changes in final demand sales from
policy-affected sectors., Also, with refinements, estimates can be made
of the impacts on the number of jobs created (1) as length of run
changes, (2) by skill level, (3) as industries change technologies and
rates of plant use, and (4) by season. From-to analysis has nearly all
the analytic capabilities of input-output analysis and in its mathe-
matical formulation is very similar to that technique pioneered by
Leontief (1951, 1953, 1966). However, from-to analysis has an important
advantage over input-output analysis: 1f the model is to be formulated
with primary data as was the case in this research, the costs of data
collection for from-to analysis are much less.

In this chapter, input~-output analysis, the basis of from-to
analysis, is first briefly described, followed by a discussion of from-
to analysis and the refinements of it used here. The chapter concludes
with a discussion of the questionnaire, sector classification and col-

lection and processing of the primary data.

20
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Leontief Input-OQutput
and From-To Methodology

Input-output analysis is an empirical tool for general equilib-
rium analysis. That is, the technique, given certain assumptions, ac-
counts for not only the direct affects on sector production and input
use, but also the indirect effects as one sector experiences an initial
change in final demand for its product.

Input-output methodology requires that sales of goods and ser-
vices by firms in each of a region's n endogenous sectors be identified
as being made to other endogenous sectors (including itself) as inputs
for further production, or as being made to the final demand sector.1
Suppose, for example, there are three highly aggregated endogenous sectors
such as agriculture (total sales denoted by Xl)’ manufacturing (XZ)’ and
trade and services (XB)' Total primary inputs (Xa), are supplied to the
region's businesses by firms, individuals, or institutions which do not
take part in secondary business transactions within the region; they are
exogenous suppliers. For these sectors the following set of equations
can be used to describe interindustry sales, interindustry and primary
purchases, and sales to final demand:

T AR PR E R
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1. In the Salt-Verde Basin study, there are 17 final demand or
exogenous sectors (Appendix A). The exact number of final demand sectors
chosen is flexible, and determined by the needs of the research. How-
ever, for expository purposes, the group of final demand sectors are con-
sidered as one sector when developing the input-output model below.
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The Xij's for 4 = 1 through 3 represent sales each sector makes

to all other endogenous sectors, and, of course, the input purchases by
one industry from another endogenous sector. Items in the fourth row,
the X&j's, for j = 1 through 3, are primary inputs supplied to each sec-
tor named at the head of each column. The Yi's are sales of goods and/or
services going to uses which require no further processing within the
region and are called final demand sales. Examples of final demand sales
are those to households for consumption or to private businesses outside

the study area., The sums of all Xij's and Y, along each row (1 through

i
3) must equal total annual sales (Xi) for the ith industry. The sum of
Xij's in each column represents the total inputs purchased from the ith
endogenous sectors, named at the left, and from primary inputs (Xﬁj) by
the jth column sector. The entire matrix is known as a "transactions
matrix" since it details all sales and purchase transactions made dufing
a year by each sector.

The system of equations in (1) above can be restated in matrix
notation as follows:

(2) X=Xyt Yy
where Xiis acolumn vector of total sector sales, xij (for 1 and j = 1
through 3) is the matrix of interindustry transactions, and Yi is the
column vector of sales to final demand. The row vector of total input
purchases by sector, including payments for primary inputs, 1s labeled
Xﬁ and equals Xi transpose. From (2), a matrix of technical coefficients
(xij/xj) may be computed, and for convenience, labeled the Aij matrix for
i and j = 1 through 3. Technical coefficients indicate the amount of in-

put required from each endogenous sector per unit of output of the sector
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named in each column. Now, from (2) above and the definitionof technical

coefficients:

3) Xi = Aijxj + Yi
or

(4) Xi - Ainj = Yi
and since Xi transpose equals X,,

(5) X, (T - Aij) =Y,
where I is an identity matrix. Finally,

_ -1
(6) X, = (I Aij) v,

Equation (6) is a key formulatin in input-output analysis. It
indicates that the total output of each sector (XiL including direct out-
put and the indirect output resulting from interindustry tramsactions,
may be estimated 1f the total amount of output sold to final demand (Yi)
is known (or estimated) and the matrix (I-Aij)_l, termed the multiplier
matrix, is known. By summing column entries of the multiplier matrix, a
total sector multiplier is obtained and indicates the total, direct plus
indirect, change in all sector sales resulting from an initial one dollar
change in the final demand of one sector. All interindustry transactions
that occur because of an initial change in final demand are thus accounted
for through the multiplier, and the total impact on a region's economy
can be estimated.

Equations (1) through (6) are the usual input—output formulation.
They are discussed more thoroughly in Appendix D and by such authors as
Dorfman, Samuelson and Solow (1958), Chenery amnd Clark (1959), Isard

(1960) and Miernyk (1965).
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From~to analysis uses the same basic formulation, with but two
important differences. First, no primary input data, the X4 row of
equation set (1) above, is required. Second, instead of determining
technical coefficients (the A.ij matrix) by dividing column totals Xﬁ
into the corresponding column entries of the endogenous portion of the
transactions matrix, the entries for the jth column are divided by the
transpose of the corresponding ith row total (Xﬁ). Such a procedure is
required since primary inputs (ij) are not given and Xﬁ cannot be found
by summing column entries in the tranéactions table. The procedure is
justified because, as previously indicated, Xj = Xi transpose (XiT);
i.e., the total value of inputs purchased by a sector, including primary
inputs, needs, by definition, to equal the total value of output sales.
Thus, in from-to analysis:

X
7 A3 7 =

X

The Leontief input—-output model would require detailed data for
both the distribution of sales of goods and services among sectors, and
the distribution among sectors of endogenous and primary input purchases.
To gather all such data from local business persons would be extremely
expensive, especially because it is difficult to estimate (or know) the
amount.of inputs which a firm purchases from each sector. Meeting the
research objectives by formulating an input-output model with secondary
data, or using previously published multicounty, state, or national input-
output tables also has severe drawbacks. First, the secondary data or

large-region input-output models tend to be outdated; i.e., the structure
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of the economy has likely changed. Second, large-region input-output
multipliers do not reflect the leakages and hence interindustry trans-
actions of smaller subregions. And finally, several of the objectives
of this research such as the determination of job impacts by skill level,
seasonal impacts, and the dynamic impacts of expected changes in tech-
nology, simply cannot be met with secondary data or previously published
input—-output coefficients.

Because of these restraints, primary data were used to formulate
a from-to model for each subregion of the Salt-Verde region. The from-to
model takes advantage of the fact, discussed above, that technical coef-
ficients and hence multipliers, can be developed without primary input
data and column totals. Rather, technical coefficients can be derived
by dividing row totals into the appropriate interindustry sales figures.
The only real disadvantage of from-to analysis is that a cross check of
the transactions matrix, made by assuring that row totals equal column
totals, is precluded. This deficiency was at least partially overcome by
obtaining a high response rate with detailed data on the questionnaire
(discussed later).

The transactions table developed for a from~to (or input-output)
model may be specified in terms of the dollar amount of sales made by
each sector to all other sectors, or it may be specified in terms of the
amount of labor utilized by each sector to supply the products sold to
every other sector. The model specified here was a labor model for two
reasons. First, the study objectives were to determine the impacts of
alternative policies on employment opportunities. Second, data on the

dollar value of a company's sales are often difficult to obtain; they
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are considered confidential. Thus, in order to increase the question-
naire response rate, each firm was asked to specify the percent of its
total sales going to each sector, and the firm's total employment. From
these data, an employment transactions matrix and labor technical co-
efficlents were developed.

Basic transactions tables were developed for each Local Area by
using weighted responses from the Business Markets Questionnaire developed
for this study. That is, the percentage distribution of sales among sec-
tors, given by each firm, was weighted by the percent which that firm's
total employment was of the sector's total employment. Weighted firm
responses were then aggregated to form sector percentage distributions
of sales. Total sector employment was then multiplied by the percentage
figures to obtain a transactions table specifying the man-years of employ-
ment needed by each sector to produce the goods and services sold to
each other sector.

Each column of the transactions table was divided by the corre-
spondingly numbered row total of employees to obtain employment technical

coefficients (Aij's).

Multiplier Analysis

Technical coefficients and f£inal demand column vectors were used
to develop four types of multupliers: sectoral multipliers, and very

short run, short run and long run final demand multipliers.

Sectoral Multipliers
Technical coefficients (Aij) were used to determine sectoral

multipliers (I - Aij)—l showing all direct and indirect employment which
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results when a sector in question increases sales enough to hire one more
employee directly. The individual elements of the (I - Aij)-l matrix
show the total direct and indirect employment in a particular sector re-
sulting from an initial increase or decrease of one employee in some
other endogenous sector. The initial employment change must be caused
by a change in final demand sales. The sum of a particular column's
entries indicates the total multiplier effect for the region.

Sectoral multipliers were developed only for the very short run

and were computed for all 29 endogenous sectors (described later).

Final Demand Very Short Run Multipliers

Part of average annual employment by endogenous sector canbe as -
signed directly to final demand sectors according to the percentage
distribution of a sector's sales as previously discussed. The remainder
of a sector's employment is assigned to the production of inputs for
other endogenous sectors. Once rows for all endogenous sectors are com—
pleted, the cells of each final demand column can be summed. The sum of
cells in each final demand column represents the total direct employment
caused within a Local Area because of final demand sector purchases. (In
the Salt-Verde Basin study, there were seventeen final demand sectors for
which totals were found.)

All local employment can be directly and indirectly assigned to
final demand. This is possible because, although each endogenous sector
sells only part of its output directly to final demand sectors, all other
endogenous sectors to which it directly sells sell part of their output

to final demand. By iteratively tracing all direct and indirect sales to
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final demand, all employment arising from sales directly made to endo~
genous sectors can be indirectly tied to final demand sectors. For an
excellent example of the iterative method, see Kalter (1966).

The assignment of all direct and indirect employment to final
demand sectors can also be accomplished by multiplying each final demand
column containing direct employment only by the matrix (I - Aij)-l, which
contains all direct and indirect effects of a change in final demand suf-
ficient to cause one employee to be added (or fired) in each endogenous
sector. Once each final demand column vector has been multiplied by (I -
Aij)-l’ the cells within each final demand sector column can be summed;
this column total represents the total of all Local Area employment
directly and indirectly caused by each final demand sector.

For each final demand sector, a final demand multiplier was ob-
tained by comparing direct plus indirect employment attributed to a final

demand sector with corresponding direct employment only. That is, the

final demand multiplier is:

Direct + Indirect Employment Attributed to Final Demand
Direct Employment Attributed to Final Demand

®

This ratio is the very short run or impact employment multiplier,
showing the total direct-indirect effects on Local Area employment of an
initial change in any particular demand sector sufficient to cause exactly
one employee to be initially (directly) hired by affected endogenous

sectors.

Final Demand Short Run Multipliers
Both multipliers discussed above have been very short run multi-

pliers; they consider only interindustry transactions. Beyond a very
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short run impact, however, local nonexport final demand sectors might be
induced to change, as noted by Chenery and Clark (1959, p. 63).

« ¢« o 1t has been assumed that final demand is studied outside
the interindustry framework and taken as given . . . Under less
rigid assumptions, the level of income does depend on the com—~
position of production . . . and the level of income should be
determined within the model itself . . . The general procedure
is [one] in which the payments to households appear inside the
matrix as [a] row, and the use of this income is shown in the
corresponding column.

The time period over which local consumption expenditures is in-
duced to change, as a result of changes in final demand sales, is called
the short run.

A procedure for developing short run multipliers in input-output
analysis has been cogently discussed by Miernyk (1965, p. 37); the pro-
cedure calls for the household final demand column and a household row
to be brought into the structural matrix. Since data gathered in from-to
analysis do not allow a row to be constructed for households, a different
procedure is required to make the household final demand sector endo-
genous.

The matrix formed when direct and indirect effects of final de~
mand changes are collapsed into the final demand columns (discussed above)
is used in determining short run multipliers. First, all column totals
are summed. This sum represents the employment in the study area which
can be directly and indirectly attributed to all final demand sectors.
Using this total, along with the total from the same matrix for the

"local nonretired households (current)" sector (sector 32), the fol-

lowing ratio was established:
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Total Direct-Indirect Employment for Household Sector (Sector 32)
(Total Direct-Indirect Employ- _ (Total Direct-Indirect Employ-
ment, All Final Demand Sectors) ment for Household Sector)

Suppose a one-unit increase in Local Area employment occurs be-
cause of added final demand in a sector other than sector 32 ~- the
above ratio indicates how much added employment will result once house-
hold current consumption expenditures are induced to change. The total
impact is one plus the value of the above ratio. This total impact value
can be denoted as the "short run induced ratio." ©Note that this ratio is
computed by making only final demand for current consumption expenditures
by local nonretired households endogenous. The computation implies that
added employment leads to proportional changes in current consumption
expenditures.

The short run induced ratio calculated above is used to develop
short run multipliers for each of the final demand sectors excepting 32.
Each remaining final demand column has a very short run multiplier which
can be multiplied by the short run induced ratio. The resulting product
reflects not only the direct and indirect effects on local employment re-
sulting from increases in the remaining final demand sectors, but also
reflects the added employment caused by each of these sectors when non-
retired residents' current consumption is induced to change.

The '"short run induced ratio" was also used to estimate a short
run sectoral multiplier for the lumbering and cattle sectors since these

sectors are especially important in U. S. Forest Service policymaking.

Final Demand Long Run Multipliers
Changes in local employment and incomes resulting from final de~

mand changes might ultimately cause changes in local investment (in
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residences, business plant and equipment, etc.), in community services
provided by governments with local offices, and in expenditures of local
private nonprofit institutions. The horizon over which these occur is
considered the "long run." Long run induced changes in final demand
sectors cause an increment to local incomes and employment over and above
the very short run and short run impacts. The multiplier which was
developed to include the long run as well as the shorter run effects is
called the final demand long run multiplier.

To develop long run multipliers, it was necessary to determine
a long run induced ratio for the investment final demand columns, for
local government sectors (inclusive of city and county government, and
all local offices of state and federal agencies which provide added ser-
vices on demand; examples are postal services, highway policing, etc.),
and for local private nonprofit institutions. Only export final demand
sectors -- that is, all exports to private businesses, exports to govern-
ment, and "exports" to tourists, seasonal and retired residents ~- were
not made endogenous.

The long run multipliers were found using a procedure similar to
that for developing short run multipliers. First, total employment
directly and indirectly attributed to sectors made endogenous was found.
Second, a ratio was established, with this employment total as a numer-
ator, and the denominator being total area employment directly and in-
directly attributed to all final demand sectors minus the total in the
numerator. The ratio obtained was then added to the number one, to
indicate the total long run induced effect of an initial change of one

employee because of changes in export final demand.
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The long run induced ratio obtained was multiplied by the ver&
short run multiplier for each export final demand sector (i.e., all sec-
tors not made endogenous) to capture the total multiplier effect of all
changes in demand among export final demand sectors.
A long run multiplier was also computed in the same way £from
the lumbering and cattle sectoral very short run multipliers. As men-

tioned above, these sectors are of special importance in policy analysis.

Extensions of the From-To Methodology

Elasticity of Employment

Employment elasticities were developed from the multipliers dis-
cussed above. Elasticity of employment shows the percentage change in
a Local Area's total employment resulting from a one percemt change in
sales to a final demand sector. Elasticities have two advantages over
multipliers. First, it is often easier to obtain estimates of percent-
age changes in final demand sales than it is to estimate the actual dol-
lar or employment level. Second, elasticities readily show the relative
impacts of final demand changes and are directly comparable. For exanple,
if the elasticity of employment for sales to retired households is .2
(indicating that if sales to retired households increases by one percent,
total area employment increases by .2 percent) and the elasticity of
employment for sales to recreationists is .3, it is readily known which
has the greater employment impact.

Employment elasticities were computed in three basic steps as
follows. First, for each export final demand sector in each Local Area,

total Local Area employment caused by direct purchases from endogenous
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sectors was determined and stated in terms of 1973 average annual full-
time employees. Second, one percent of each figure found in the first
step was computed and the resulting figure multiplied by each of three
multipliers (i.e., very short run, short run, and long run) for the ex-
port final demand sector concerned. Third, the three employment figures
for each final demand sector found in the second step were divided by
total 1973 average annual employment for the Local Area concerned. The
resulting threze coefficients by export final demand sectors and Local

Area are elasticities of employment.

Skill Level Impacts

The impacts of changes in final demand on employment by skill
level were determined. Data were obtained on the Business Markets Ques-
tionnaire on the number of professional, skilled, semi-skilled, and un-
skilled employees of each firm. The number of employees for each skill
level was aggregated by firm to sector totals, and a new from~to model
estimated for each skill level. Multipliers and elasticities by skill

level were then determined.

Ratio and Growth Analysis

The basic aséumption used in developing the 1973 from~to model
and associated technical coefficients was that trade patterns and pro-
ductive technology remain constant over time. For a number of reasonms,
however, this assumption might not hold. First, technology does not re-
main constant over time and local business persons may adopt new methods
of production. Second, added demand for local products might cause

existing businesses to increase sales by eliminating unused capacity.



34
And third, changes in the relative price of capital and labor could
cause more (or less) labor intensive technologies to be adopted.

In order to help determine the validity of the assumption of un-
changing labor technical coefficients, businesspersons were asked to
estimate added employment and capital investment required given hypo~
thetical sales increases of 10, 25, 50, and 100 percent, respectively
(Appendix B, Question 17). Such estimates seem particularly relevant
because the region's economy has been growing rapidly in recent years,
and is expected to grow in the future. The data were used to estimate
expected changes in labor-to-sales capital-to-~sales and capital-to-
labor ratios. These ratios were used in assessing expected changes in
the underlying structurée of the region's economy and changes in the
from-to model.

The basic from-to model as run for 1973 employment data was
rerun for each of 10, 25, 50, and 100 percent growth levels in Local
Area economies. These comparative static growth models provided an
alternative projection to the 1973 model, and overcome the restrictive

assumptions indicated above.

Seasonal Impacts

Monthly employment data were collected on the questionnaire.
This information was then aggregated into quarterly employment by sec-
tor. The resulting employment totals were then used to reestimate the

from-to model and accompanying multipliers and elasticities by quarter.
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The Business Markets Questionnaire

Primary data were obtained from The University of Arizona Busi-
ness Markets Questionnaire, which was patterned after one used success-—
fully by Tiebout (1962) and Kalter (1966). However, important refine-
ments were made in the questionnaire to provide a more uniform response,
and allowed several extensions to the basic from-to model not previously
available. These refinements included more carefully detailed sector
descriptions, questions to gather employment data by month and by skill
level, questions asking fof investment data, and projections by respon-
dents of employment and investment with varying rates of growth in annual

gross receipts. The questionnaire is given in Appendix B.

Organization of Questions

Questions in the Business Markets Questionnaire were organized
into three main groups. The first group (Questions 1 through 12) called
for a detailed breakdown of 1973 gross receipts by type of customer.
These questions requested disposition of sales in percentages only
rather than by dollar amounts, to boost the response rate. The second
group (Questions 13 through 15) asked for employment by month, average
monthly employment for 1973, and average monthly employment by skill
level. The third group (Questions 16 and 17) requested data for invest-
ment in plant and equipment, and added employment and investment antici-
pated with imaginary increases of 10, 25, 50, and 100 percent in gross
receipts.

It was necessary to use two varieties of the Business Markets

Questionnaire. One variety, sent to manufacturing firms, instructed
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them to ignore sales made to wholesalers and to estimate where the whole-
saler sells the product (Question 4). This was required in order to
achieve consistency in response among local manufacturers, some of whom
might sell through local wholesalers, some who might not. This variety
of questionnaire was also sent to wholesalers, in the event certain
products passed through more than one wholesaler in the channel of
distribution.1 A second variety, sent to all other firms, did provide
for sales made to local wholesalers to be reported, since wholesalers
might make bona fide productive input purchases from local firms other

than manufacturers or other wholesalers.

Pretest of the Business Markets Questionnaire

The questionnaire was designed to be as general as possible, in
order that the same basic questionnaire could be used for all types of
businesses. The questionnaire was pretested on a variety of business
types, and it was found that most businesses could answer the questions
without difficulty. The salient problem businesspersons experienced in
completing the questionnaire was in placing the businesses with whom they

dealt locally into the correct sector classification. Classifications

1. There has been some confusion regarding the role of the
wholesale sector. Passing locally manufactured goods through the whole-
sale sector is not a problem of double counting, because double counting
is allowed by all sectors. The problem is one of consistency in report-
ing, since one manufacturer might use local wholesalers, and another
might not, leading them to report different total activity arising out
of the same level of sales; the local wholesaler for one manufacturer
would also fill out a questionnaire, whereas the nonlocal wholesaler
would not. The same problem occurs among interwholesaler transactioms.
For nonmanufacturing local businesses, sales to wholesalers do not dif-
fer from sales to other sectors, so goods and services are allowed to be
reported as sold to the wholesale sector (Kalter, 1966, p. 119).
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were thus presented in greater detail before the questionnaire was fi-
nally mailed.

Interviews with businesspersons during the pretest of the ques-
tionnaire, and during the actual conduct of the research, revealed that
they have a fairly precise idea of the source of their sales receipts,
even though they do not always keep detailed records. Some business-
persons had difficulty distinguishing between sales made to local persomns
for home use versus business use, when the person to whom they sold was a
business manager or owner. Such problems were small, however. Also, al-
though most businesses have no way to determine precisely which walk-in
customers are retired, or which are tourists, they seemed able to give
reliable estimates of the amount sold to different types of consumers
during a year's time. More particularly, when a business derived con-
siderable business from tourists or retirees, the owner was normally well
informed, although a business serving few in these categories was less
aware of expenditures by these types of customers. It was felt that, on

balance, estimates given were reasonably accurate.

Sector Classification

Classification by Establishment

Local businesses were aggregated into endogenous sectors accord-
ing to the scheme of classification found in the Standard Industrial
Classification Manual (Office of Management and Budget, 1972). According
to this classification, each establishment is classified according to its
primary activity. An establishemnt is defined to be:

« + « an economic unit, generally at a single location where busi-
ness is conducted or where services or industrial operations are
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performed . . . Where distinct and separate economic activities
are performed at a single physical location (such as construction
activities operated out of the same physical location as a lum-
beryard), each activity should be treated as a separate establish-~
ment whereever (1) no one industry description in the classifica-
tion includes such combined activities; (2) the employment in each
such economic activity is significant; and (3) reports can be
prepared on the number of employees . . . and other establishment
type data . . . An establishment is not necessarily identical with
the enterprise or company which may consist of one or more es-
tablishments. Also, it is to be distinguished from subunits,
departments or divisions (Office of Management and Budget, 1972,
p. 10).
The Standard Industrial Classification Manual assigns all businesses into
one of twelve major divisions (i.e., manufacturing, retail trade, etc.).
Major groups within the divisions are assigned two-digit classification
numbers. Within these groups, businesses are further assigned three- and
four-digit numbers for more detailed classification (for example, Manu—
facturing is Division 2, Major Group 25 is Paper and Allied Products,
Paperboard Containers and Boxes is subgroup 265, and subgroup 2651 is
Folding Paperboard Boxes). Since considerable sector detail was desired,
local businesses were assigned three-digit codes before being classified
by establishment so that a sector included all establishments within a
single major group (two-digit S.I.C. code). However, this procedure
could not be exclusively followed because of some characteristics of
local business activity. First, Arizona is a branch-banking State and
each bank operating in the study region has numerous branches. When one
bank has more than one branch in a Local Area, it was necessary to con-
sider all such branches as one establishment rather than separate estab-
lishments. A similar problem existed among department and variety

stores, restaurant chains, retall gasoline companies, and others. When

various locations of a chain were company owned, they were considered as
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one establishment. However, when a chain business was franchised to
local businessmen, each was considered a separate establishment. A
second problem pertained to a lack of businesses in a sector. Although
maximum sector detail among local retail and service firms was desired,
many businesses were not sufficiently numerous to permit separate sector
classification. Rather such businesses were aggregated into "miscel-
laneous retail' and "miscellaneous service'" sectors to avoid problems of
disclosure and to obtain sufficient sample group size to better repre-
sent the region's businesses. A third, and similar problem, pertained
to disclosure in the manufacturing sector and the need to aggregate
firms. An example of business type aggregation pertained to the copper
sector. Copper mining is a major activity in three of the local study
areas. In addition to mining and smelting, refining.and some copper
products manufacturing is found. These activities were grouped into

' New construction

one sector, '"copper mining and related activities.'
and repair and maintenance construction were also aggregated into one

sector called "contract construction."

Endogenous and Final Demand Sectors

Once local businesses were assigned S.I.C. codes at the three-
digit level, they were organized into endogenous sectors. For the pur-
poses of the Salt-Verde Basin study, twenty-nine endogenous sectors were
chosen to reflect the characteristics of industry in the five Local
Areas and to exhibit in maximum allowable detail the interrelationships
among local businesses. Sector classification are presented in Figure

3 and detailed in Appendix A.



(C) refers to current purchases of

ENDOGENOUS SECTORS

Sec- Sec- Sec- Sec-

tor Description tor Description tor Description tor Description

1.  Agricultural products, 13. Restaurants, bars 24, Motels, other lodging 34. Transient recreation (C)

services

2, Beef cattle production 14. Food Stores 25. Personal, business 35. Local government (C)
services

3. Forestry operations 15. Fumniture stores 26. Recreation, amusement 36. Non-profit organizations (C)

4, Copper mining 16. Automotive sales, 27. Auto repair, rental 37. Local government (I)

parts )

5. QOther mining 17. Building materials 28, Medical, health services 38. Local businesses (1)

6. Construction 18. Gasoline Service Stations 29. Other services (not in 39. Non-retired households (I)
sectors 21 - 28)

7. Non-lumber manufacturing 19. Clothing FINAL DEMAND SECTORS 40. Retired households (I)

8. Lumber, wood products 20, Other retails {not in 30. Exports to private 41, Transient recreation (I)

sectors 12 - 20) businesses

9, Public utilities 21, Banking and finance 31. Exports to non-local 42, Non-profit organizations (I)
government (C)

10. Trensportation, commm- 22, Insurance carriers 32, Non-retired households 43, Arizona State Government (C)
©)

11, HWholesale 23, Real Estate 33. Retired households (C) 44, United States Government (C)

12. Furniture Stores 45, Arizona State Government (I)

46, United States Government (1)
a
Figure 3. Sector Classification, Salt-Verde Basin Research.
a. Detailed sector classifications are presented in Appendix A.

noncapital goods (goods having an expected life of less than one year and/or costing less than
(I) refers to investment spending or capital goods expenditures (capital goods have
Houséhold investment includes new

$50).

expected life of more than one year, and cost more than $50).
housing expenditures, remodeling, repair to existing houses, etc.

0y
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A part of locally produced goods and services were sold among

local businesses. The remainder of local output sold, however, was not
for intermediate uses or further processing but for final uses not
related to further local production. The sectors assigned to these
sources of demand were called final demand sectors. Final demand sectors
were either local sectors, such as local residents who are locally em-
ployed, local government agencles, and local private nonprofit organiza-
tions, or "export" sectors, such as nonlocal businesses, nonlocal
government agencies, local retired households, and tourists and seasonal
residents. It is important to note that export final demand sectoss
were exogenous with regard to local business activity and their demand
for local goods and services was based solely on factors outside the
Local Area studied. Seventeen local and export final demand sectors

were used in the Salt-Verde Basin study.

The Household Sectors. Local consumer purchases were divided

into three types: (1) Local purchases by local residents who were mem-
bers of families for which the family head(s) were locally employed.
Sectors 32 (current expenditures) and 39 (investment expenditures) relate
to these purchases; (2) Local purchases by local residents who were mem~—
bers of families for which the family head(s) were retired, or who do

not otherwise have family head(s) locally employed. Sectors 33 (current
expenditures) and 40 (investment expenditures) include these purchases;
and (3) Local purchases by transients, including tourists and seasonal
residents and college students. These are included in sectors 34 (cur-

rent expenditures) and 41 (investment expenditures).
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The household sector was treated in other ways in the model to
draw implications about the differing impacts on employment resulting
from alternative assumptions about the length of time to make impacts.
Thus, in the very short run, it was assumed that changes in final demand
do not alter household consumption or investment expenditures; the
household sector was considered truly exogenous. In the short rum, as
distinguished from the very short run, the incomes and hence expenditures
on current consumption were assumed to change as a result of changes in
final demand and interindustry activity. In the short run then, current
household purchases were made endogenous to the model anq no longer
considered "final demand.”" 1In the long run, household investments were
assumed to be responsive to local business activity and also made endo-
genous. Each type of expenditure may impact differently on total local
employment and each may be affected differently by alternative land-use
policies.

The Government Sectors. Government agencies were differentiated

primarily by location of offices. All local, state, or federal govern-
ment agencies having local qffices were considered local final demand
sectors in the very short and short run. That is, neither their current
or investment expenditures were assumed to be changed as a result of
changes in final demand and interindustry activity in these time periods.
In the long run, however, the level of both current and investment ex-~
penditures by governments were assumed to be influenced by interindustry
activity and these sectors were made endogenous. Sector classifications

included local government current (35) and investment (37) expenditures,
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state government current (43) and investment (45) expenditures, and fed-
eral government current (44) and investment (46) expenditures.

All exports of goods and services to government agencies not
having local offices, including federal agencies, foreign agencles, all
nonlocal town and county and out-of-state agencies, were considered as
export final demand. Since nothing occurring locally would tend to af-
fect demand by these agencies, the sector (sector 31) assigned to non-
local government was considered as an exogenous sector only and all em~
ployment resulting from exports to this sector was considered basic
employment.

Exports to Private Businesses or Individuals. Sales of all goods

and services to private businesses and individuals outside the Local Area
were export final demand sales (sector 30). The base employmént result-
ing from sales by local businesses to this sector assumed an important
role in all local areas within the Salt~Verde region. Among the local
industries selling to this export sector were.lumber-related industries,
cattle production, and mining related industries. These industries were
sources of base employment because their sales did not depend on local
economic conditions but on markets independent of local economies.1

Local Private Nonprofit Organizations. These sectors were not

expected to be important locally but were included for completeness of
the from-to model. Some particular loecal businesses did sell a consider-

able amount for current (sector 36) and investment (Sector 42) purchases

1. It was tacitly assumed that local production in these local
exporting sectors is constrained by demand from export markets, and not
by supply considerations. For an interesting treatment involving supply
constraints on lumber production, see Darr and Fight (1974).
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to these sectors, but they were not of primary importance in the

aggregate.

Collection and Processing of Primary Data

Sources for the Master List of Local Area Businesses

Data for the research were obtained from questionnaires mailed
to individual businesses in the study region. A major difficulty in
gathering data existed because no single source provided a complete
mailing list of local businesses. Rather, several sources were used
in building the master list of businesses.

The nucleus for the master mailing list was compiled from the
following three sources: (1) A listing of businesses available from
R. L. Polk and Company (similar lists may be purchased from Dun and
Bradstreet, Incorporated, and other firms); (2) the Arizona State master
sales tax list, provided for needed zip codes by the Arizona Department
of Revenue; and (3) a list of insured employers from the Arizona State
Department of Economic Security, conveniently zip coded and listed by
Standard Industrial Classification code. These lists were carefully
compared to remove as many duplications as possible.

In addition to these sources, telephone books for all local com-
munlties were obtained and all business listings in both white and yellow
pages were compared to the master list obtained from the three sources
listed above., Additionally, lists for agricultural sectors were obtained
from the United States Forest Service (a listing of grazing permitees for
the study region), the Agricultural Stabilization and Conservation Ser-

vice, Bureau of Land Management and the Arizona Land Department. During
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the conduct of the research it was found that, in many smaller communi-
ties, businesspersons knew competing businesses in their own communities
and some surrounding communities, and could verify the mailing list and
sometimes supplement it.

Local Chamber of Commerce organizations also proved helpful in
verifying existence of certain businesses. After the master mailing
list was completed, the research staff was notified by mail if a mailed
questionnaire was not deliverable as addressed. Several Chamber of Com-
merce organizations assisted in locating these businesses if they ex-
isted, and often succeeded in finding the correct mailing address when

this information was not available through other sources.

The Stratified Sample

A total of 5,392 businesses were initially determined as the
population of firms in the study region. All firms in size classes 2,
3 and 4 (i.e., those with 10 to 19, 20 to 49 and 50 or more employees,
respectively) were mailed questionnaires. By concentrating upon larger
firms, a greater part of sector employment was accounted for. During
the course of the research, all businesses in the three larger size
classes were contacted either by telephone or in person if they did not
return the completed questionnaire by mail.

In some cases, firms in size class 1 (0 to 9 employees) were
selected for mailing on a random sample basis. The rule used for de-
ciding when to random sample was as follows: 1f the total ex—ante busi-
ness population in a sector was less than or equal to 20 addresses, a

questionnaire was mailed to all addresses; if the total ex-~ante number of
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addressees was greater than 20, all firms in size classes 2, 3 and 4 were
mailed questionnaires, then approximately one-half of the ex-ante ad-
dressees in size class 1 were randomly sampled.

In total, 4,181 questionnaires were originally sent. However,
693 businesses were ultimately removed from the mailing list as not
eligible to complete the questionnaire. This reduced the ex-post poten-

tial respondent population to 3,488 businesses.,

Data Gathering Techniques

Before questionnaires were mailed, a press release was given to
newspapers, radio and television stations throughout the study area and
in the Phoenix metropolitan area which also services the Local Areas.
This release described the nature of the research and served to estab-
lish validity of the project among potential respondenés. The endorse-
ment of all Chamber of Commerce organizations within the region was
also solicited with the result that most organizations endorsed the re-
search and discussed the project with their memberships before approval.
This acquainted many local businesspersons with the project several weeks
before questionnaires were mailed. A sample letter sent to the Chamber
of Commerce organizations is included in Appendix C.

Because of the large size of the business populationin the study
region, it was felt that repeated mailings of guestionnaires, combined
with telephone calls and selective personal contacts could best elicit
an acceptable response rate. Questionnaires were carefully designed both
in subject matter content and in format. The questionnaire was reduced

in size and assembled in booklet style. The University of Arizona
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insignia was included on the front and key instructions were printed in
red. The questionnaire went through ﬁumerous reviews before final
printing, including that of the Federal Office of Management and Budget.
A copy of the questionnaire is in Appendix B.

Before questionnaires were mailed, all firms in size classes 3
and 4 were contacted whenever no name was available other than the firm
name. The purpose of such contact was to obtain the name of the person
(owner, manager, or corporate officer) most likely to complete the ques-
tionnaire, in order to mail directly to that person, and to let the per-
son concerned know that the questionnaire was to be sent. All such
persons were sent personalized mailing labels and cover letters. If,
after mailing, no response was received subsequent to the first ques~
tionnaire and reminder card, a personal telephone call was made to the
respondent to inquire as to the status of the questionnaire. This
proved fruitful, because, in many cases, the questionnaire had been
routed to another person who, because he was anonymous to the researchers,
might not have felt personally liable for the questionnaire. Once re-
sponsibility for completing the questionnaire was assigned to a specific
person, 1t was almost always completed with no further contact.

The first questionnaires were mailed starting June 29, 1974.

This mailing included a cover letter stating the purpose of the research
and indicating the support of local Chamber of Commerce organizations by
name. All letters, including those with the first, second, and third
mailings were carefully reproduced by the multilith process on University

of Arizona letterhead and hand signed. Letters are included in Appendix
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C. The number of usable responses attributed to the first mailing was
341 (9.78 percent of potential respondents).

The first questionnaire was followed by a reminder postcard ap-
proximately two and one-half weeks after the first mailing. The response
following the postcard, and before the second questionnaire mailing, was
significant; 219 usable questionnaires were received, or 6.28 percent of
potential responsents. The third and fourth mailings were questionnaires
sent with cover letters as with the first mailing. Each of these pro-
vided significant returns. Some 241 usable questionnaires or 6.91 per-
cent of the potential respondents were received on the third mailing;.
143 usable questionnaires or 4.10 percent of the potential respondents
were received on the fourth mailing., The third and fourth mailings were
sent at three- to four-week intervals after the postcard was sent.

Following the mailing of the second questionnaire, the research
staff began calling all firms with ten or more employees. Since the
study estimated employment impacts of alternative policy actions, calling
focused on those firms with larger payrolls. It was found that the
previous mailings had caused almost all businesses to recognize the
research program and a very high completion rate was achieved by tele-
phone. Very large firms sometimes required personal visits by the re-
searchers to accomplish completion. Virtually all firms in the study
area with employment of 20 or more eventually responded and a large
response rate was acheived among all firms employing 10 or more persomns.

After larger firms were contacted by telephone, the staff began
calling smaller firms (with 0 to 9 full-time employees) in sectors in

which the response rate seemed low. This proved somewhat more difficult,
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as many smaller firms were harder to reach by telephone. However, those
contacted by telephone were generally cooperative and completed the
questionnaire by telephone. During this period of time, the third ques-
tionnaire mailing was particularly helpful, as many businesses receiving
it had not thrown it away or misplaced it. For all Local Areas, the num—-
ber of questionnaires initiated and completed by telephone was 446, or
12,79 percent of the potential respondent population.

A total of 1,390 usable questionnaires were completed, repre-
senting 39.85 percent of potential respondents and 25.78 percent of the
total regional business population. Responding firms represented 57.81
percent of total employment by all regional businesses.

Details regarding responses by sector and Local Area and total
sector employment covered by actual questionnaire response is given in

Appendix E.

Problems Encountered in Obtaining Responses

A major problem existed in determining the ex—post total poten~
tial responding population. 1In the process of building a master list of
businesses within the study region, the various source lists used, when
consolidated, caused numerous duplicaﬁiohs to occur. This happened be-
cause businesses were not listed by the same title on all lists. Firms
were sometimes listed by owner's name on one list and by firm name on
another; branches of the same business often appeared to be under dif-
ferent ownership; local businesspersons often owned several businesses
(restaurants and service stations, for example) which did business under

the same name; at times both the owner and spouse were listed separately
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as the business owner and each received a qﬁestionnaire.‘ These problems
were resolved when discovered.

Many businesses on the ex—ante list were no longer in business.
The problem was to determine 1f they had done business during any part
of 1973, 1If so, they were left on the list as a potential respondent.
In some instances, the researchers were able to reach the former owners,
and complete the questionnaire or find out the actual months of opera-
tion during 1973. This was important, because it allowed the firm to be
weighted according to its actual employment, or for the number of months
it had operated in 1973, to avoid weighting it as if it had operated for
the entire year. Even when the previous owner could not be reached, in-
formation was often found from new owners, from landlords or nearby
businesses, or from local Chamber of Commerce Qrganizations.

Many persons apply for sales tax licenses and either do business
on a casual basis, do no appreciable business, or nome at all. Thus,
it was gometimes difficult to specify firms as part of the business
population. The rule used for deleting or accepting firms was as fol=-
lows: 1If,during any month of the year, at least one-half of one employee
was reported or confirmed employed, the business was counted in the
business population, and weighted accordingly; if employment was re-
ported or confirmed to be less than this amount, the business was pre-
sumed to be casual, and was not counted in the business population.

When branches of large firms were found in one of the local areas,
a problem existed in completing questiomnnaires for the branch. As a
rule, a branch manager was able to report details of the day-to-day

operation of the business, including the detailed breakdown needed



51
regarding sources of sales dollars. However, the branch manager was
usually unable to give an estimate of the market value of plant and
equipment used locally, or to project added investment for hypothetical
sales increases as requested in questions 16 and 17. This information
was obtained, therefore, from home, area or regional offices, whether
inside or outside of Arizona. Thus, for banks, restaurants, and depart-
ment store chains, gasoline service station chains, and others, contact
was made with both branch offices and higher headquarters. Although this
was a difficult and time-consuming process, it proved successful.

By far the most difficult sector to deal with was the public
utility sector, sector 9. Many branch officers did not provide the de-
tailed estimates requested because utilities deal with such a wide
variety of markets that estimation is difficult. beeover, since public
utilities are rather closely regulated, they may be reluctant to report
figures which might conflict with figures presented to State regulatory
agencies. For this reason, 1t was necessary to use a combination of
primary and secondary sources to specify the from-to model for this
sector. By working with both the branch offices and statewide offices
of the various uﬁilities, information on employment and investment, and
on the percent of each utilities' statewide employment which fell within
each of the five Local Areas was obtained. Then, using annual reports,
it was possible to determine the approximate amount of sales of each
utility falling in each Local Area. This was important to aid in
establishing weighting factors for firms, since the various gas, electric,
water and sanitary utilities might experience differing sales per

employee.
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Detailed information was also obtained on sales to households
and rough estimates of percentages sold to business and government.

Since it was assumed these sales were made locally for local delivery,
the problem became one of making a detailed allocation of deliveries
to local business sectors and government.

A variety of secondary sources were used to aid in allocating
sales by utilities to businesses. In addition to the United States
Input-Output tables for 1967, an input-output study has been conducted
for Arizona (Tijoriwala, Martin and Bower, 1968) and a regional input-
output study which included Arizona proved helpful (Udis, 1967). Annual
reports from the utilities and special reports prepared for regulatory
agencies proved helpful in making the data specific for different types
of utilities. The few questionnaires answered in detail by the utilities
themselves, along with informed judgment regarding employment and business
activity of businesses in each Local Area, allowed completion of the sec-
tor in sufficient detail to be used in research. This was the sole sector
for which the data could not be directly taken from completed question-

1l
naires alone.

Weighting and Aggregating of Questionnaire Responses
Before Business Markets Questionnaires were mailed, each business

was preassigned to one of four employment size-classes. Information on

1. It is felt that utility firms cannot themselves be expected
to complete a questionnaire of the type necessary for from-to analysis.
For this reason, it is suggested either that questions be added to the
questionnaire to garner input information from responding businesses, or
that arrangements be made with the utilities themselves to provide access
to billing accounts in order to build data on inputs needed by the various
sectors.
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average monthly employment from the Arizona Department of Economic Secu-
rity was used to classify each firm into one of the following ex—ante
size-classes: (1( 0 - 9 employees; (2) 10 - 19 employees; (3) 20 - 49
employees; and (4) 50 or more employees. Agricultural employment was
not covered by employer so that no prior employment information was
available for sectors 1 and 2. When a firm responded to the Business
Markets Questionnaire, the average monthly employment reported (question
14) was compared to the ex—ante size class, and if the ex-ante classifica-
tion was wrong, the respondent was reassigned to the corrected, ex-post
size class within the same sector.

Once all respondents were correctly classified ex-post, each
respondent was assigned a weight within its class, based on 1ts share of
employment émong all responding firms in its ex—post size class. If, for
example, a firm's employment was found to be seven percent of employment
reported by all respondents in 1ts ex—post size class, each of its ques-
tionnaire responses received a weight of .07. After all respondents'
questions were so weighted, an aggregated average for each question was
obtained for the entire size class.

After weighted aggregated responses for all questions were ob-
tained within each size class of a sector, the four size classes were
assigned weights to use in obtalning responses for an entire sector and
then aggregated. If, for example, the total estimated employment in
size class 4 was three times that of size class 1, size class 4 was
weighted three times as heavily in aggregating question responses for

the entire sector. The average aggregate responses so obtained for the
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sector provided the percentage estimates for disposition of employment

used in computing transactions matrices.



CHAPTER 3

EMPIRICAL RESULTS

This chapter presents results of the from-to analysis. '"Trans-
actions" tables, technical coefficlents, sectoral and final demand mul-
tipliers, elasticities and expected changes in labor-to-sales ratios are
presented. Estimates of elasticities are made for different skill levels
of employees, seasonal impacts and expected changing labor intensity as
regional growth occurs. These results were obtained for each of the five

subdivisions of the Salt-Verde Region.

Distribution of Sales Among Sectors

The sales distribution matrices show the portion of each indus~
try's sales sold to each endogenous and final demand sector. These
matrices reveal the complex interrelationships among local businesses
and final demand sectors and provide the foundation for from~to analysis.

The distribution matrices for the five Local Areas are contained
in Table 3 and Appendix F. Each matrix displays an endogenous sector at
the left of each of twenty-nine rows. The figures within each row indi-
cate the fraction of a typical 1973 sales dollar received from the sector
named at the head of each of forty-six columms. Columns 1 through 29
represent endogenous sectors, while columns 30 through 46 are final de-~
mand sectors, as defined in Appendix A. The totals shown at the extreme
right of each row (1.0000) indicate that each 1973 sales receipt dollar
is totally accounted for by sales to column sectors.
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Table 3. Source of a Typical Dollar of Sales Receipts, by Endogenous Sectors, Local Area 1, 1973.a
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Table 3. Source of a Typical Dollar of Sales Receipts (continued).

a.

Row entries are the portion of a typical 1973 sales dollar for goods and/or services coming
from the sector named at left and going to the sectors given at the head of each column. Note
that a typical dollar is completely accounted for within each row.

Rows and columns numbered 1 through 29 represent endogenous sectors. Columns 30 through 46
represent final demand sectors. Names for exogenous sectors 30 through 46 are:

30 = exports to private business
31 = exports to nonlocal government (C)
32 = nonretired households (C)

33 = retired households (C)

34 = transient recreation (C)

35 = local government (C)

36 = nonprofit organizations (C)
37 = local government (I)

38 = local business (I)

39 = nonretired households (I)

40 = retired households (I)

41 = transient recreation (I)

42 = nonprofit organizations (I)
43 = Arizona State Government (C)
44 = U, S. Government (C)

45 = Arizona State Government (I)
46 = U. S. Government (I)

The (C) and (I) indicate “current" and "investment" expenditures, respectively.

Sector classifications are detailed in Appendix A.
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Many local businesses are seen to sell only small amounts to
other local businesses. For example, clothing (sector 19) and certain
other businesses sell almost exclusively to consumers. Automobile
dealers (sector 16) sell about 1.5 cents of every sales dollar to con-
tract construction firms (sector 6), about 66.46 cents to local non-
retired households (sector 32) and about 3.35 cents to tourists and
seasonal residents (sector 34).

0f endogenous sectors, only public utilities (sector 9) and
wholesalers (sector 1l) sell an important part of their annual output to
a broad range of local businesses. Utilities sell a great deal to con-
sumers as well, so that only wholesalers depend heavily upon sales to
other local businesses. While construction firms sell to many other lo-
cal businesses, these sales are largely for investment purposes, and
therefore considered as sales to final demand (except in the long rum).

Most of the endogenous sectors in each of the five Local Areas
depend heavily upon sales to final demand. The importance of sales to
final demand sectors may be seen by looking down columns 30 through 46
of Table 3 and Appendix Tables F-1 through F-4. Exports to nonlocal
businesses (sector 30), for example, is important as a source of sales
for local agricultural (sector 2) and lumbering (sector 8) firms.

Local retail and service firms depend importantly upon both sales
to local nonretired and retired residents and sales to tourists and
seasonal residents. Retired consumers are most important to the econ-
omies of Areas 3 and 4, where thelr expenditures are important to certain
sectors and where certain individual businesses depend almost exclusively

upon retirement trade. (It can be seen by comparing Table 2 with the
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appropriate columns of Tables F-2 and F-3, that retiree expenditures
within certain sectors are disproportionately large compared to their
numbers in the local population.)

The sector depending most upon expenditures by tourists and sea-
sonal residents (sector 34) is that of motels, mobile home parks and
other lodging (sector 24). 1In Local Area 1, for example, about 83 per-
cent of sector 24 receipts come from transients. Other types of busi-
nesses in the trade and service sectors depend upon transient consumers
for continued existence. The column for sector 34, for example, indicates
that restaurants, service stations, and most other local retailers sell
significant amounts to tourists and seasonal residents. The local con-
struction industry (sector 6) sells a significant amount of capitai
items —— especially for home construction -- to tourists and seasonal
residents (sector 41). Table 3 and F~2 show that construction (sector 6)
sales to sector 41 amounted to over 15 percent of annual sales in Area 1
and over 26 percent in Area 3.

Sales to local residents are treated in four categories: sales
of current (sector 33) and capital (sector 40) items, respectively, to
retired residents, and sales of current (sector 32) and capital (sector
39) items, respectively, to nonretired residents. The direct importance
of retirees to local business activity can thus be seen by investigating
columns 33 and 40 for each area. In general, retirees have the greatest
direct impact in Areas 3 and 4, which also have the largest concentration
of retirees (Table 1).

One subsidiary objective of the Salt-Verde Basin research effort

was to determine the importance within each of the five Local Areas of
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retirement (sector 40) and seasonal resident's investment (sector 41) to
the local economies. Table 3 and F-1 through F-4 depict the direct im-
portance of these capital expenditures. The impact of seasonal resident
and retiree housing expenditures is of key importance to the construction
industry in Areas 1, 3 and 4. For example, in Area 1 purchases by re-
tirees and seasonal residents together amounted to 28.844 percent of con-
struction sector sales (13.686 percent for retirees, plus 15.158 percent
for seasonal residents). These purchases were almost as much as for lo-
cal nonretired residents (32.029 percent) and more than for local busi-~
nesses (19.839 percent). In Area 2 (Table F-l1l) transient and retiree
expenditures for residential construction was more important than the sum
of nonretired consumer and local business investment expenditures. In
Area 4, although tourist and seasonal expenditures were not large, re-
tirees' expenditures amounted to almost as much as local nonretired resi-
dent expenditures on comstruction and amounted to slightly more than
local business investment expenditures. In Area 5, which is not a
favorite retirement area and ome which does not have a large number of
seasonal dwellings, expenditures by these two sectors was not of major
importance.

The lack of sales from one endogenous sector to another, as shown
in Table 3, also indicates that local businesses depend, in general, more
on input supplies from outside the region than from local businesses.
Imports of raw materials or intermediate goods needed for use in further
production tend to increase as study areas become smaller in economic
size. TFor the United States, imports are relatively small, because the

national economy is well diversified both in raw materials extraction and
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the production of all types of manufactured products. For the Local
Areas within the Salt-Verde Basin region, little diversification exists,
so that imports are greater than inputs purchased locally. Other leakage
occurs because consumer goods and services may be purchased outside the
Local Area, where greater variety and lower prices exist.

Some sectors do appear, however, to purchase sizable amounts of
their inputs from local businesses. ¥or example, lumber and wood products
manufacturing firms (sector 8), Area 1, purchased over 39 percent of the
total sales made by the forestry operations sector (sector 3), since
sector 3 includes contract loggers. Sector 8 also purchased almost 55
percent of the output of the Transportation and Communication sector
(sector 10) since much independent trucking in Area 1 involves the lumber
industry. In Areas-2, 4 and 5 contract loggers depend either entirely
or almost entirely upon local lumber firms. (Note that there are no

independent contract loggers based in Area 3.)

Employment Transactions Matrices

A second type of distribution matrix is the employment trans-
actions matrix. This matrix indicates the number of employees (man-years)
needed by the sector named at the left to produce what was sold in 1973
to the sector named at the top of each column. Tables 4 and G-1 through
G-4 show this information for each Local Area.

Cell entries are computed by multiplying the total employment in
the sector (right-hand column of Table 4) times the proportion of sales
going to each sector indicated in Table 3. For example, total 1973 aver-

age annual employment for cattle ranches (sector 2) in Area 1 was 319

s
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Table 4. Employment Transactions Matrix (continued).
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Table 4.

§TSEETR NTTTREGGR | A i

1. AGR. PRODUCTS, SERVICES I 0.00000 0.00000
172, BiP CATTLE PRODUCTION | 5. 0.00000} 0.00000
3. FoREST OBERATIONS TT5l066035 6. a0s00

PUBLIC UTILITIES
TRANS., COMM.

WHOLESALE

DEPT., VARIETY STORES

RESTAURANRTS, BARS
FOOD STORES

FURNITURE STORES

AUTO. SALES, PARTS

22. INSURANCE .207381  .21318
T23. REAL ESTATE I .05387f  .023u8

[
[
[

[
[

Employment Transactions Matrix (continued).

T 1 a1
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-----------
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Table 4. Employment Transactions Matrix (continued).
tf SECTAR \ SECT T i T T 7w
faeoECTR LML _.SECT R}’ i %6 L 2z 1. .28 1 2 I _ .
............................ 0.000001 _ .38037% _0.000001 _ 0.00000I 0.00000I 3.72376
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Table 4.

17 "Sectar \ SECTOR i
"1.7AGR. PRODUCTS, SERVICES I

I 2. BEEF CATTLE PRODUCTION 93721
[ 3. FOREST OPERATIONS B SRR TS O
“u. COPPER MINING 777717 000000
Ts.oTHER MINING I 1.01327
[ 6. CONSTRUCTION ~"717776. 00000

[ 7. NON-LUMBER MNFG.

RESTAURANTS, BARS
FOOD STORES

SALES, PARTS

I

Employment Transactions Matrix (continued).

2
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2

[
L
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Table 4. Employment Transactions Matrix (continued).

SECTIR \

SECTOR

2,
I,

I 1. AGR. PRODUCTS, SERVICES

BEEF CATTLE PRODUCTION

FOREST OPERATIONS

AUTO. SALES, PARTS

0.00000I 153.00000
2.607751  3.12112I  0.0C000I  G.C0000I 329.00000
0.000001  2.04772%  0.0000¢I  0.00000F 353.000001

- TTTT3%4ner 0.00000 I
"770.000001  ©.000001
TTTTLI0612T 0.000001
.81017r"'5'§58351"'5-656661
"""""""" ¢.0C00C

""""""""""""""" 0.00000

""""""""""""""" 0.060001

TTTTL23za21 Lusues '-'5'36566

""""""""" 0.0000C

0.000001  0.00000F 326.000001
"""""""" 0.00000T  0.00000T 139.00000
"""""""""" 0.00000
""""""""" 0.00006I _ 0.C0000F  41.06000
""""""" 0.00000T  ©.00000T  63.00000
""""""" 0.CON00T  0.00000F  36.00000
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Table 4. Employment Transactions Matrix (continued).

a.

Row entries are the number of employees hired by the sector named at left to support sales
made to the sector given at the head of each column. Row totals are total 1973 sector
employment. Names for exogenous sectors 30 through 46 are:

30 = exports to private business

31 = exports to nonlocal government (C)
32 = nonretired households (C)

33 = retired households (C)

34 = transient recreation (C)

35 = local government (C)

36 = nonprofit organizations (C)
37 = local government (I)

38 = local business (I)

39 = nonretired households (I)

40 = retired households (I)

41 = transient recreation (I)

42 = nonprofit organizations (I)
43 = Arizona State Government (C)
44 = U. S. Government (C)

45 = Arizona State Government (I)
46 = U. S. Government (I)

The (C) and (I) indicate "current" and "investment" expenditures, respectively.

Sector classifications are detailed in Appendix A.

TL
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full-time employees. Of these, 55 were employed because of sales among
local cattle producers. The bulk of employment for sector 3, however, is
directly attributed to exports to nonlocal businesses (sector 30). Ex-
port sales to nonlocal businesses accounted directly for about 188
employees hired by Area 1 cattle prdducers. The same types of informa-
tion obtained from the transactions matrices given in percentage terms
can be obtained from the transactions matrices given in terms of actual

employment.

Employment Technical Coefficients

The "Employment Transaction Matrices," Tables 4 and G-1 through
G-4, were used to obtain technical coefficients which are presented in
Table 5 and in Appendix H, Tables H-1 through H-4. Employment technical
coefficients were computed by dividing each sector's employment row total
from Tables 4 and G~1 through G-4 into the column cells for that sector.
Employment technical coefficients give the number of employees required
by the endogenous sector named at left for each employee hired in the
sector named at the column head. This intersectoral employment results
from direct input requirements among local businesses and does not in-
clude the effects of intersectoral transaction multiplier effects.

Entries in the technical coefficient matrices are to be inter-
preted by reading down each column. The sum of each column in the tech-
nical coefficlents matrices indicates total direct employment resulting
locally within all sectors per added employee within the sector shown at
the head of each column. Thus, looking at the column for lumbering

(sector 8), Area 1, it can be seen that for every employee added in the
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Table 5. Employment Technical Coefficients (continued).
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Table 5. Employment Technical Coefficients (continued).
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Table 5. Employment Technical Coefficients (continued).

a. Column entries are the number of employees hired directly by the sector named at left per
employee hired by the sector producing goods and services and named at the head of each column.

Sector classifications are detailed in Appendix A.
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lumbering industry, an additional .15734 employees are directly needed
among all local endogenous sectors to satisfy the local productive in-
put demands of sector 8. This total included .05543 employees caused
to be hired in sector 3 and .08654 employees in sector 10, etc.

Technical coefficients are not computed for the exogenous sectors
because these sectors do not enter into Local Area interindustry, second-

ary transactions which give rise to the multiplier impacts.

Sectoral Multipliers

The employment technical coefficients presented in Table 5 and
Appendix H were utilized to obtain matrices showing the sectoral multi-
pliers in each Local Area after all effects of interindustry transactions
worked themselves out. Each technical coefficients matrix was subtracted
from an identity matrix and the inverses of the resulting matrices are
the matrices of multipliers for each region. These are given in Tables
6 and I-1 through I-4 of Appendix I.

Each of the twenty-nine columns in Tables 6 and I-1 through I-4
indicate the direct and indirect employment effect of a unit change in
employment in each of twenty-nine endogenous sectors. Thus, a one unit
change in direct employment in lumbering (sector 8), Area 1 causes a
direct and indirect employment change of 1.181l71. This number is termed
the sectoral multiplier. Of the 1.18171 employees, .00006 employees are
required for sector 1, .00927 for sector 2, and so forth. Thus, if a
given policy increases sales and employment in sector 8, Area 1, it is

possible, so long as the added employment in sector 8 can be predicted,
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Table 6. Sectoral Employment Multipliers (continued).
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Table 6. Sectoral Employment Multipliers (continued).

a.

Column entries are the number of employees directly and indirectly hired by the sector named at
left, per employee directly hired in the sector named at the head of each column. Column
totals are very short-run endogenous sector multipliers.

Sector classifications are detailed in Appendix A.
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82
not only to determine the impact on total Local Area employment, but also
employee requirements for specific sectors.

Two findings from the tables might be emphasized. TFirst, sectoral
multipliers tend to be relatively small in all Local Areas, because of
the fewness of interindustry transactions, Overall, multipliers for
Local Area 3 tend to be smallest, reflecting a lesser development of
local trade and service sectors. Second, the relative size of sectoral
multipliers differs importantly among Local Areas. For example, the
agrichltural (sector 1) and construction (sector 6) industries have the
largest multipliers in Local Area 1, but they are not the largest in
other Local Areas. Thus, policies aimed at maximum increases in Local
Area employment must be based on Local Area multipliers and cannot be
based on a blanket policy for the Salt-Verde Basin region.

Collapsed Direct and Indirect
Requirements Matrix

The method used to collapse employment within the various endo-
genous sectors into the final demand portion of the transactions matrix
was discussed in Chapter 2, Multiplier matrices presented in Tables 6
and I-1 through I-4 were multiplied by final demand columns (containing
the employment directly assigned to final demand) for each Local Area,
from Tables 4 and G-1 through G-4, so that direct and indirect employ-
ment effects within the endogenous sectors could be assigned to (that
is, collapsed into) each of the final demand columns.

The result of this multiplication can be seen in Tables 7 and
J-1 through J-4. The cells of the matrices in these table contain both

direct and indirect employment effects for the final demand columns.



Table 7. Direct-Indirect Employment Requirements by Final Demand Sector, Local Area 1, 1973.2
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Table 7.

Direct-Indirect Employment Requirements (continued).
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GAS. SVC. STATIONS

%8



Table 7. Direct-Indirect Employment Requirements (continued).

a.

Column entries are the number of employees hired within the sector named at left because of
purchases originating in the final demand sector given at the head of each column, after all
interindustry transactions have been completed. Column totals are total Local Area employment
directly and indirectly caused by the final demand sector given. WNames for exogenous sectors
30 through 46 are:

30 = exports to private business
31 = exports to nonlocal government (C)
32 = nonretired households (C)

33 = retired households (C)

34 = transient recreation (C)

35 = local government (C)

36 = nonprofit organizations (C)
37 = local government (I)

38 = local business (I)

39 = nonretired households (I)

40 = retired households (I)

41 = transient recreation (I)

42 = nonprofit organizations (I)
43 = Arizona State Government (C)
44 = U. S. Government (C)

45 = Arizona State Government (I)
46 = U. S. Government (I)

The (C) and (I) indicate "current" and "investment" expenditures, respectively.

Sector classifications are detailed in Appendix A.

S8
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For example, local nonretired househol&s (sector 32) purchase enough from
Area 1 public utilities (sector 9) to directly support 52.67289 employees,
as seen in Table 4. However, when the indirect effects are added in, a
total of 71.82 employees are found to be directly and indirectly employed
by public utilities because of local nonretired household purchases (row
9, columm 32 of Table 7).

The matrices in Tables 7 and J-1 through J-4 and the transactions
matrices of Tables 4 and G-1 through G-4 were used to compute Appendix
Table K~1 and subsequently very short run multipliers as described in
Chapter 2. The first column in Table K-1 presents the direct employment
effects only by final demand sector as obtained from the final demand
columns of Tables 4 and G-1 through G~4. The second column shows the
total (the direct and indirect) effect on employment as found in column
totals in Tables 7 and J-1 through J-4. Very short run multipliers were
obtained by dividing the total (direct plus indirect) effect by the direct

effect only for each final demand sector in question.

Very Short Run Multipliers

Table 8§ presents final demand very short run employment multi-
pliers as computed from Table K-~l. Cells entries indicate total employ-
ment resulting from one added unit of direct employment in the sector
named at left. Thus, whatever the amount of direct employment resulting
from a given policy, the total very short run impact can be obtained by
multiplying the initial change in direct employment by the multiplier in
the appropriate cell of Table 8. Suppose, for example, a given policy

could increase expenditures by tourists and seasonal residents (sector



Table 8. Very Short Run Multipliers by Final Demand Sector and
Local Area, 1973.2

] LOCAL  AREA
1 SECTOR 1 I
i DI z I 3 I « I 5
..................................................... Jewmemmnm e —— e ——
130, non-nocan BUSINESS _ (C) I 1.072 1.1c8 1,001 1 1.ce7 I 1,131
131, HON-LOCAL GOVERNMENT (C) I 1.360 1,015 1 1,067 1 1,160 I 1,206
132. 1OCAL NON-FETIRED HH_(C) 1.094 1.11€ I 1.090 11 M 1.161
I I
I I
I
I
id

IBE:-EEEZEEQEEE-----______S§L_'-_1:133- .07 1 1, 999-%-_1-192-§
137, LOCAL GOVERWMENT __ (T) I 1,492 I 1,082 I 1,328 1 1,217 1
145. STATE GOVERNWENT (1) I 1,602 I 1.083 1 ¢.00C I 1.203 1
186, PEDERAL GOVERMHENT (I) I 1,537 I 1,083 1 1.3C€ I 1,218 I
138, 10CAL BUSINESS ____ (I) I 1,447 I 1,048 I 1,143 1 1.172 1
139, LOCAL NOW-RETIRED W (1) I 1,602 I 1.043 1 1,328 1 1.221 1
T80, 10CAL RETIRED WH (1) 1 1,602 I 1,043 1 1,328 1 1.2211
I41, TOURISTS, SEASOMAL _ (1) 1 1,602 1 1,043 1 1,328 1 1.2211
T2, WoN-PROPIT (D) I 1,163 1 1.057 1 1,118 I 1.176 1

a. Column entries are the number of employees directly and indirectly
hired per employee directly hired because of purchases by tlhie final
demand sector named at left.

(C) represents current consumption expenditures; (I) represents
investment in residential real estate, buildings, plant and
equipment.
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34) enough to directly support 100 new employees in Local Area 3. From
Table 8 and the row for Sector 34 it can be estimated that a total o=
107.6 employees would be hired after both direct and indirect effects
were completed (i.e., 100 directly employed times 1.0764).

The very short run multiplier tables indicate that the largest
multipliers tend to occur in the investment sectors. Among these sec—
tors, investment in real estate by households, whether local (sector 39)
or seasonal residents (sector 41), tends to provide the greatest multi-
plier effect in all Local Areas except Area 2.l Input purchases made by
local construction firms from other local businesses tend to be signif-
icantly less in that Area. Overall, multiplier values tend to be smaller
for Areas 2 and 3 than for the remaining Local Areas. This reflects that
retail, service and other sectors are less developed and import leakages
occur.

In general, the multiplier values found in Table 8 are small be-
cause interindustry tramnsactions are not great (i.e., import leakages

are large).

Short Run Multipliers

The final demand short run multiplier (explained in Chapter 2)

estimates the impact of a change in export final demand on total area

1. The multipliers for the various household investment sectors
are identical. This occurs because the only type of investment assigned
to households was investment in real property, whether new or maintenance
investment. The purpose in this was to isolate the effect that house-
holds, and particularly retired households and seasonal residents, have
on the local construction industry. Since the only employment for each
household final demand sector for investment occurs in row 6, all are in-
creased by the same proportion when the endogenous activity is collapsed
into the final demand columns, causing the ratio of direct to total to be
identical, and thus giving identical multiplier values.
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employment, including the indirect effects of current household expendi~-
tures induced by the change in final demand, and all interindustry effects
included in the very short run multiplier. Short run multipliers are
computed by multiplying the short run induced ratio of Table 9 times the
very short run multipliers of Table 8 (and the Tables of Appendix L for
regions 2 through 5). Thus, from Table 8 it can be seen that for every
employee directly hired in Area 1 because of nonlocal business purchases
(sector 30), a total of 1.072 employees are required after local inter-
industry activity occurs. Since added employees consume locally, their
employment leads to additional local business activity. By multiplying
the very short run multiplier of 1.072 by the short run induced ratio of
1.262292, the short run multiplier of 1.353 is obtained. Table 10 sum-
marizes the short run multipliers by final demand sector for each region.

It was assumed, in developing the short run multipliers; that the
marginal propensity to consume and consumption patterns do pot change as
changes occur in the numbers employed or hours worked. While these
assumptions are reasonable for failrly small changes in local employment,
they become tenuous over larger increases; i.e., the marginal propensity
to consume is not constant for all income levels and added population in
a community can bring forth a new slate of goods and services not avail-
able when the community was smaller. For the Salt-Verde Basin, however,
it is felt that these assumptions may be justified over a period of sev-
eral years.

The principal findings from the tables of short run multipliers
are the following. ¥First, the largest short runAﬁultipliers generally

occur in the investment final demand sectors. Second, the largest
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Table 9. Short Run and Long Run Induced Ratios, by Local Area, 1973.2

Induced Local Areas

Ratios 1 2 3 4 5
Short—-Run 1.262292 1.316488 1.242253 1.322031 1.579607
Long—-Run 1.342604 1.551912 1.366532 1.605888 1.851439

a. The short run induced ratio indicates the amount of employment created directly and indirectly
for every job directly created in a nonhousehold final demand sector, once household current

consumption expenditures are induced to change.

The long run induced ratio is the short run

ratio plus the added employment effect of induced changes in all types of investment and in
local government and private nonprofit institution expenditures.

06
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Table 10. Short Run Multipliers by Final Demand Sector and Local
Area, 1973.2

SECTOR j Lpcat A%1a I

I R SN S S D S S SN
30, RcaTiochi a0STAESS () f 31353 1 1035 { Tiiagd 138361 73.766
37, Wai-19CAL coveRunENT (6) f 3717 1466 1 T1:326 1 1.83417 W56
35, T0CKi RErteed i (0) 1 1386 I 1432 171360 1 1,485 1 171
ST TTE AT TN GO SUPECUN SRSPCELE SEPEEC ST S
35, ToChL GOVERWAENT | (0) L 1:843 {1853 17335y T1Maa1 801
Ta3StAte Goverwet  (§) {145 1 1.a63 177.34 { i:aes f 1820
Pui, FEDERAL covEamAEuT | (0) f 1.395 § 1,475 1 1383y 145571770
13 wowseRorit 16 I T.es I ToRiT 5790327 1 1858 1 1.76C
137 TiocAl GovemaENT _(h) I 1:883 { 1.3857171:830 1 1.603 1 73170
Ta5 STae covemwENT (1) f 2.023 § 1,373 1 60001 T.591 1 2.166
I46, FEDERAL GOVERNMENT (I) 1.940 1.373 1.622 1.61C I 2.167 I
3o IoCAL BUSINESS (T} 18261 1.379 1 1.020y 1899 17 2,097
139, LOCAL NON-RETIRED HH (XI) I 2.022 1 1.373 I 1.650 1.618 T 2.227 1
40, T0CKL FETEED W (I) 12023 133731 16501 1814 172,337
I41. TOURISTS, SEASONAL (I) 2.022 1 1.373 1.650 1 1.6146 T 2.227

T T AR I LT EPECTIE AL P CT0 MEALEN

a. Column entries are the number of employees directly and indirectly
hired per employee directly hired because of direct purchases by
the final demand sector named at left. The short-run multipliers
include the interindustry effects of making current household
consumption expenditures endogenous.

(C) represents current consumption expenditures; (I) represents
investment in residential real estate, buildings, plant and
equipment.
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multipliers uniformly occur in Local Area 5, and the smallest usually in
Local Area 3. Third, the largest multipliers tend to occur in sectors
with relatively low levels of local area employment. This implies that
the nominally larger multipliers overstate the ability of policymakers
to alter local employment through policies affecting high multipliers
final demand sectors. This last finding is the reason why elasticities
rather than multipliers are developed for policy analysis in this research.

Elasticities are discussed later.

Long Run Multipliers

Subsequent to a change in export demand, after businesses and
households increase or decrease their purchases for current use, a
change in local investment and government activity might occur. Thus,
business would require more or less plant and equipment to support a
permanently changed level of demand and population énd/or employment
changes should alter residential construction activity and local govern-
ment services supplied. The period over which these changes occur is
taken to be the long run. Over this period, the only sources of final
demand not affected by the changes in local export demand are nonlocal
business, nonlocal government units, and transient consumers and local
retired households whose income level is independent of local
production.

Long run final demand multipliers were developed in a manner
similar to the development of short run final demand multipliers. By
assuming that purchases of governments in the local areas, local private

nonprofit institutions and all types of local investment activity
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become endogenous, added employment in these final demandlsectors per
unit change in local employment resulting from changes in the export
final demand columns was determined. The resulting ratios are presented
in Table 9 as the long run induced ratios. These ratios were utilized
to determine the long run multipliers presented in Table 11.

Each cell of Table 11 contains a multiplier which, when used in
conjunction with expected changes in export final demand and expected
direct impacts upon local employment, can predict the long run impact
upon locél employment. Thus, an increase in current expenditures by
tourists and seasonal residents (sector 34) sufficient to directly sup-
port 100 added employees in Area 1 would result in a total increase of
146.9 employees after long run effects are worked through the local
economy. Note that the very short run multiplier indicates only 109.4
employees (Table 8), and that the short run multiplier (Table 10)
indicates an addition of 138.1 employees locally.

The key findings from Table 11 and accompanying appendix tables
are the same as those discussed for Table 10. The similarity is due to
the way in which long run multipliers were computed: the very short rum
multipliers were multiplied by a constant long run induced ratio. Thus,

the relative size of the multipliers remain the same.

Labor-to-Sales Ratios

In order to test the assumption of unchanging technical coef-
ficients (and hence unchanging multipliers and elasticities) over time
and as the region's economies grow, businesses were asked to estimate

the percentage increase in employment and investment expenditures should
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Table 11. Long Run Multipliers by Final Demand Sector and Local
Area, 1973.2

’ LGQCAL ARFA
SECTOR 1 1 I I
Joemmmresn s e — e m - ———————— [----1--_! ----E--_%----2_--]I:.._:—."i--..]l:---_g--:
1390 RORTIOCAL BOSTRESS (G T 1.439 1 1.720 1 11423 1 1.746 I 2,094
31, BORSLOCAL GOVERAMENT () I 1.826 1 1,730 I 1.48 I 1.664 I 2,234 1
33._10CAL RETInED WA (c) 1. 1:470 I 1.698 1 1.898 I 1.808 { 2.076.
3. TAURISTS, SEASONAL (G I 1-869 1 1.714 1 1.471 1 1.793 f 3.052.
140, ToCAL RETIRED B (1) I 2.1511 1.813 1 1.315 1 1.960 I 2.610
47, TOURISTS, SEASONAL__ (1) I 2.151 1 1.818 1 1.815 1 1.360 I 2.610 3

a. Column entries are the number of employees directly and indirectly
hired per employee directly hired because of direct purchases by
the final demand sector named at left. The long run multiplier in-
cludes interindustry effects, effects of endogenized current
household consumption expenditures, and endogenized expenditures
by local government and private nonprofit organization.

(C) represents current consumption expenditures and (I) represents
investments in residential real estate.

94
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their sales increase by 10, 25, 50, and 100 percent, respectively. From
these estimates, labor~-to-sales, capital-to-sales, and labor-to~capital
ratios were computed for each growth level. These ratios, by sector and
Local Area are presented in Appendices 0, P, and Q.

The labor-to-sales ratios for each imagined increases in gross
sales indicate that there will not be proportionate increases in employ-
ment. In general, the labor-to-sales ratio is expected to decline as
sales increase. This finding is illustrated on a sector-by-sector basis
for each Local Area in Appendix O and is summarized by Local Area in
Table 12. Given an expected decline in the labor-to-sales ratio the
multiplier effects for labor, predicted by the 1973 from-to model, might
not be realized. It can be observed that in general, the multipliers
for the growth models (Appendices L, M and N) tend to be smaller than
those for the 1973 model.

Employment Skill Levels by
Sector and Local Area

Firms responding to the Business Markets Questionnaire were
asked to indicate the skill level of their 1973 work force, including
all paid employees, all proprietors working in the business, and all
paid and unpaid family members working in the business (Appendix B,
question 15). The four skill levels considered were professional,
skilled, semi-skilled, and unskilled. Data furnished by respondents
are presented in Appendix R. The skill level data may be used by policy-
makers to understand how their decisions affect the immediate demand for
different skill levels of people within an industry. The need for

training or the likely impacts on employment, migration (in or out)



Table 12. Reported Percentage Increases in Employment with Indicated
Hypothetical Increases in Gross Receipts, by Local Area.

Local 1973 Hypothetical Increases in Gross Receipts
Area Employment 10% 25% 50% 100%
1 7,500 3.29 11.23 30.00 59.23
2 7,992 6.57 13.02 32.05 64.13
3 791 2.53 11.61 30.33 58.44
4 9,697 1.97 10.50 27.14 53.01

5 9,437 4.68 15.79 33.55 63.27
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and regional incomes can be better evaluated. The data on the distribu-
tion of jobs by skill level, for each industry, can also be used with
the from—-to model to estimate not only the immediate effects of a policy
on employment opportunities by skill level, but also the indirect ef-
fects. The total (direct plus indirect) effects are discussed in detail
later in the chapter.

Quarterly Employment by Sector
and Local Area, 1973

Data were gathered on monthly employment (Questions 13 and 14,
Appendix B) and used to compute quarterly employment by sector. Quar-
terly data are presented in Appendix S, Tables S-1 through S~5, and
summarized in Table 13. The data indicate that Quarter 1 tends to be
the season of least employment for most sectors and especially for
sectors serving the export market.

Quarterly data can be used in conjunction with the from~to model
to estimate the total (direct plus indirect) seasonal impacts on employ-
ment from alternative policies. Thgse interindustry effects are dis-

cussed in the following section.

Elasticities of Employment

Elasticities of employment show the percentage change in total
Local Area employment resulting from a one percent change in sales from
one of the policy-affected export final demand sectors or from the beef
cattle production or lumber-wood products sectors. The following sec-

tions discuss the principle findings from the elasticity analysis.
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Table 13. Quarterly Employment by Local Area, 1973.
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Calendar Local Area
Quarter 1 2 3 4 5
1. January ~

March 7,107 7,725 673 9,232 8,302
2. April - June 7,490 8,173 827 9,817 9,620
3. July -

September 7,837 8,191 907 10,122 10,605
4, October ~

December 7,566 7,879 757 9,618 9,221
Average Annual 7,500 7,992 791 9,697 9,437

a.

Entries indicate the average number of full-time employees hired

during the indicated months.
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Elasticity by Final Demand Sector and Local Area

The relative effect of each policy sector among Local Areas and
the relative effect of alternative policy sectors in the same Local Area
is shown by the long run elasticities in Table 14. For example, a one
percent change in beef cattle production would have the greatest employ-
ment impact in Local Area 3 (.1983 percent), and the least in Area 5
(.0225 percent). A one percent change in lumber would have the greatest
employment effect within Area 1 (.2262 percent), with relatively small
effects in Areas 2 and 3. It can also be seen that retirement spending
has greater impacts in Areas 3 and 4 than in other Local Areas, and
that Areas 3, 4 and 5 would receive relatively large employment impacts
from a one percent change in tourist and seasonal expenditures.

Table 14 also illustrates important differences in the relative
effect of alternative policy-affected final demand sectors within any one
particular region. For example, retired residents and tourists and
seasonal residents impact more heavily through current consumption ex-
penditures than through ilnvestment speading. The elasticity for retiree
current consumption expenditures in Area 5 is .0767 while the elasticity
for investment expenditures is only .003l. It should be remembered,
however, that retiree investment expenditures are very important within
the construction industry; while the aggregate employment effect by
Local Area may be small, the effect on the construction industry of

changed retiree investment is substantial.
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Table 1l4. Elasticities of Employment, Long Run, by Final Demand Sector

and Local Area, 1973.2

Policy-Affected Export Local Area

Final Demand Sector 1 2 3 4 5
2, Beef Cattle Production .0426 .0348 .1983 .0838 .0225
8. Lumber, Wood Products .2262 .0246 .0673 .1018 ,1326
31. Nonlocal Government .0163 .0038 .0047 .1076 .0401
33, Local Retired HH (C) .0376 .0427  ,2202 .1950 .0767
40, Local Retired HH (I) .0096 .0020 .0178 .0574 .0031
34, Tourists, Seasonal (C) 1377 .1161 .3861 .2598 4044
4l. Tourists, Seasonal (I) .0107 .0007 .0267 .0122 .0046

A

Elasticities are the percentagechanges in employment in the Local
Area brought about by a one percent change in purchases by the
sector named at left.

Average annual employment in 1973 by Local Area was:
Local Area 1 = 7,500; Local Area 2 = 7,992; Local Area 3 = 791;
Local Area 4 = 9,697; Local Area 5 = 9,437.

(C) represents current consumption expenditures; (I) represents
investment in residential real estate.
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Elasticity by Length of Run

Table 15 and Appendix U contain final demand empléyment elas-
ticities for three lengths of run (and for four employment skill levels).
For example, Table 15 shows that the long-run change in professional
employment caused by a one percent change in consumption expenditures
by tourists and seasonal residents (sector 34) would be .0302 percent
of Local Area 1l average annual employment of 7,500 persons or .81 pro-
fessional employees. The key finding from these tables is that, in
general, there is little difference between short and long run elastic-
ities. There frequently is, however, a substantial difference between

the very short and short run elasticities.

Elasticities by Skill Level

Elasticities by skill level are also given in Table 15 and in
Appendix U. The elasticities indicate that changes in sales from dif-
ferent final demand sectors have markedly different impacts upon the
four skill levels of employment. In Area 1, for example, changes in
sales of lumber and woods products (sector 8) have the greatest relative
effect upon unskilled employment in all lengths of run. In the long
run, for example, a one percent change in sales to final demand from
this sector results in a .1193 percent change in the region's total
employment (of 7,500) or nine man-years —- all of which is unskilled
labor. Small changes in job opportunities for semi~skilled, skilled and
professional people occur: .0472, .0390, and .0207 percent, respectively.
These differences by skill level contrast with the skill level elastic-—-

ities for consumption expenditures by tourists and seasonal residents



Table 15. Elasticity of Employment by Skill Level, Length of Run, and
Final Demand Sector, Local Area 1, 1973.

SKILL _LEVEL it

POLICY=AFFECTED I

EXPORT FINAL DEMAND PROFESSIINAL SKILLED i1

SECTORS I 3 I It

. ] VSR I SR LR VSR L[ SR I LR II
2. BEEF CATTLE PFOONCTION .0085 «0106 «0108 1062 +0078 +0086
8. LUMBER, WOID PRODUCTS <0084 £01A2 20207 «0260 <0345 <0390
31 NON-LOCAL GOVERMMENT (C) +0016 <0023 20025 0038 .0045 +0048
33, LOCAL RETIRED HH «©) 20961 20077 «0081 +0051 40065 <0073
40. LOCAL RETIRED HH (1 «0013 <0017 20019 0031 «0034 20036
34, TOURISTS, SEASONAL  (C) .0228 «0287 .0302 +0203 «0255 0282
41, TOURISTSs SEASONAL (1) «0015 »0019 »0021 .0034 +0038 0040

' 11

SKILL__LEVEL I

POLICY=AFFECTED - 17

EXPORT _FINAL OEMAND SEMI=SKILLED UN=SKILLED 11

SECTORS [ I 1 I I

. VSR I SR I LR VSk I SR I LR II
2+ BEEF CATTLE PRODUCTION «0088 «N1l9 «0126 «0083 «0100 «0106
Be LUMBER, w070 PRCOOUCTS £0271 «043R 006472 ©1069 .1161 «1193
31, NON-LOCAL GOVERMMENT (C) +0033 «0065 0048 +0033 +0040 +0042
133, LOCAL RFTIRED HH {(c) £0105 +0133 «0139 «0064 +0079 <0084
40s LOCAL RETIRED HH (I «0015 «0022 20023 40013 20017 .0018
34, TOURISTS, SEASONAL  {C) +0311 20412 20433 «0285 «0341 «0360
41, TOURISTS, SEASONAL  (I) .0016 <0024 0026 $0G14 0019 +0020

ae.

Elasticities are the percentage changes in

employment in the Local

Area brought about by a one percent change in purchases by the

sector named at left.
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Average annual employment in Local Area 1 in 1973 was 7,500 persons.

(C) represents current consumption expenditures; (I) represents in-
vestment in residential real estate.
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(sector 34). These elasticities suggest much smaller differences in the
impacts among skill levels.

Changes in the same policy-affected final demand sector may also
impact differently on skill levels of employment, depending on the region
in question. In Local Area 1 (Table 15) the elasticities by skill level
for tourists and seasonal residents (sector 34) are of a similar magni-
tude (as discussed above). However, in Local Area 5 (Appendix Table U-4)

the elasticities by skill level for sector 34 differ rather sharply.

Elagticities for Growth Models

In order to examine the validity of 1973 elasticities for fore-
casting employment in growing rural areas of the Salt-Verde Basin, new
elasticities were estimated given hypothesized sales increases of 10,
25, 50 and 100 percent for all Local Area businesses. For expository
purposes, the short run elasticities by skill level for the 1973 and 25
and 50 percent growth models are given in Table 16.1 The table indicates
that anticipated growth will result in smaller elasticities for nearly
all skill levels and policy-affected final demand sectors. This finding
was found for other Local Areas and lengths of run. This result is in
accord with the finding that labor-to-sales ratios are expected to de-
cline with growth in sales. In making projections of employment given
an expected change in one of the final demand sectors, results from 1973

and one of the growth models might be used to bracket the estimates.

1. Elasticities were computed for all growth levels for each
Local Area and by skill level. For expository purposes only a sampling
of these are presented here. More are presented in Table 20 of Chapter 4.
The inferences drawn from Table 16 apply to elasticities not shown.



Table 16. Elasticity of Employment for Growth Models by Skill Levgl, Short Run, Salt-Verde Basin,
Local Area 4, for Nominal, 25% and 507% Regional Growth.

Policy, Final Total Over Skill
Demand Sector Professional Skilled Semi-Skilled Unskilled Levels, Short-Run
NOMINAL
2, Beef Cattle Production .016 .009 024 .020 .069
8. Lumber, Wood Products .003 .002 .004 .006 .015
33. Local Retired HH (C) 041 .030 .056 .034 .161
40. Local Retired HH (I) .010 .018 .012 .008 .048
34, Tourists-Seasonal (C) .040 .025 .052 049 .166
41. Tourists-Seasonal (I) .002 .004 .002 .002 .010

25% GROWTH

2. Beef Cattle Production .012 .007 .019 .016 .054
8. Lumber, Wood Products .002 .001 .003 .004 .010
33. Local Retired HH (C) .036 .027 .049 .029 141
40, Local Retired HH (I) .009 .017 .011 .007 044
34. Tourists—Seasonal (C) .036 .022 .046 043 147
41. Tourists—Seasonal (I) .002 .004 .002 .002 .010

50% GROWTH

2. Beef Cattle Production .011 .006 .016 .013 .046
8. Lumber, Wood Products .002 .001 .002 004 .009
33. Local Retired HH (C) .035 .026 .049 .028 .138
40. Local Retired HH (I) .010 .019 .012 .008 .049
34. Tourist-Seasonal (C) .035 .022 .046 042 011
41. Tourist-Seasonal (I) .002 .009 .003 .002 .010

701



Table 16. (continued)

a.

Elasticities refer to the percentage increase in employment, over the annual average employment
in 1973, (9707), resulting from a one percent increase in sales, over sales in 1973, from the
named sector. Thus, all elasticities are directly comparable, not only among skill levels, but
also among different growth models. See Table 1 for further explanatory notes.

(C) represents current consumption expenditures; (I) represents investments in residential real
estate.,

So1
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Quarterly Elasticities

One goal of the research was to determine the seasonal impacts
of policy-induced changes in export final demand. This goal was accom-
plished using monthly employment data from the Business Markets Ques-
tionnaire to formulate quarterly elasticities. Quarterly elasticities
are given in Tables 17 and V-1 through V-4.

These elasticities, as others, were made relative to total aver~
age annual employmént in the area of concern in 1973. The relative im-
pacts among quarters are thus directly comparable, as are the elastici-
ties among sectors.

In Table 17, for example, the column total for cattle production
(sector 2) indicates that a one percent change in annual cattle sales in
Area 1 would result in a .0263 percent change (of annual average employ-
ment) in the first quarter. From row 2 of column 2, it can be seen that
most of this impact (.0249 percent of 7,500 persons) would involve employ-
ment by cattle ranches and that other endogenous sectors would receive
little benefit.

In general, Tables 17 and Appendix Tables V-1 through V-4 indi-
cate that the elasticities for a particular sector are smaller in quarter

1 than in any other quarter.



Table 17. Quarterly Employment Elasticities, Very Short Run, Local Area 1, 1973.2
QUARTER 1
SECTOR CLASSIFICATION 2 8 31 33 40 34 41

1. AGR. PRODUCTS, SERVICES 1 000142311 .000008261 000012751 000152271 +000005531 »00037023[ 00000612
2o BEEF CATTLE PRODUCTION .024910731 001067241 000920421 +000191481 000003551 .002916041 00000394
3. FOREST GPERATIONS +000000621 +00484715 004097371 000139591 .000010041 ,002435801 00001112
4, COPPER KINING 0.00000000]0.0000000010.0000000010.0000000010,0000000010.0000000010,00000000
5. OTHER MINING +000007531 +000093011 000041331 0000128601 ,00003700f «000159941 +00004098
6. CONSTRUCTION T.000204861 »000023071 «000667261 +000008251 +003302331 +000052491 400365751
7. NON-LUMBER MFG. 400002677 000010076f «000053631 +D00059381 .000214631 (000130967 00023793
8. LUMBER, w0OOD PRODUCTS +00001760] «136829991 000617661 .003020081 000283391 003903901 .00031388
9. PUBLIC UTILITIES «000194661 «00079533[ 4000062171 2001062661 000068501 «00336260f 00007586
10. TRANS., COMH, <009073431 012313711 «001019981 000563011 4000053601 +00150988] +00005936
11, WHOLESALE «000146127 4000199061 2000192341 000315521 000563021 +00129102f 00062357
12+ DEPT+» VARIETY STORES «000005091 +00000255] +000001421 +001877621 4000002201 001631571 00000244
13. RESTAURANTS, BARS «D0000408] 4000077361 .00001498] 001582731 4000015191 ,00812832] 00001682
14. FOOD STORES 040000000010.0000000010. 000000001 +0038968010.000000001 «0094124A10.00000000
15. FURNITURE STORES «000006891 +00000387f «000001691 1000543241 4000001531 .000617571 00000170
16+ AUTO. SALES, PARTS +00004190] 4000588211 000034101 000838351 4000039091 000708931 400004330
17. BUILDING NTLS. +00005913[ 400002429] ,000196541 ,00070898] .000939671 .003735311 00104074
184 GAS. SVC. STATIONS «DD002959] +00012142f 2000045581 4000624001 4000062661 003014371 00006940
19, CLOTHING 0.00000000]0,00000000]0. 000000001 +00047590]0.000000001 ,0012212710,00000000
20, DTHER RETAIL +000195351 ,000133641 4000073081 001755711 «000049441 4004741181 00005476
21l. BANKING, FINANCE 4000082941 4000127451 +00004538] 4000517251 4000041921 +000731831 400004643
22. INSURANCE »00000409] 000061731 000502061 ,000477331 «000015601 000932991 00001727
23. REAL ESTATE +000000851 +00000069f 000003211 000636141 (000010631 003136601 00001177
24. HMOTELS, LODGING +000087231 000036851 4000064821 +001197021 000008721 ,03991854f ,00000966
25. PERSONAL, BUSINESS SVCS. 10,0000000010,0000000010.000000001 +00380685E0.000000001 .0002254110,00000000
264 RECREATION 0,0000000010,0000000010+ 000000001 +0004181610.000000001 +00193R6810,00000000
27, AUTO. REPAIR, RENTAL +000002911 4000019171 ,00013727T 000256701 ,000004361 ,000474311 +00000483
28« HEDICAL, HEALTH SVCS. +000000401 000006111 +00004970] .000887791 000001541 000502681 ,00000171
29, DTHER SERVICES »000030981 ,00053805f +00006416] .000764101 ,000118671 ,001970341 .00013143
COLUKN TOTAL +02627605] «15803897[ .00893893] ,02690552[ ,005853011 ,09925526] .00643253

LOT



Table 17. Quarterly Employment Elasticities (continued).
QUARTER 2
SECTOR CLASSIFICATION 2 8 31 a3 40 34 41

1. AGR. PRODUCTS» SERVICES I 000157571 .000009141 000014121 000168601 «000006121 000409931 400000678
2. BEEF CATTLE PRODUCTION 2029847481 .001202711 001102831 ,000229431 ,000004261 003493941 ,00000472
3+ FOREST OPERATIONS -:000001?4 «009676911 .00818005] ,000278648] .00002004I 004862651 00002220
4. COPPER MINING 2.,0000000010.,0000000010.00000000¥0,00000000]10.0000000010.,0000000010,00000000
5, OTHER WINING 000009641 .000119111 .000052931 000164691 .00004738] ,00020482] 00005248
6. CONSTRUCTION .000235961 ,00002657] .000791601 ,000009501 003803671 000060461 (00421277
T+ NUN~LUMBER MFG. + 000028681 ,000107951 .000057461 .00006362[ .,000230161 ,000140311 .00025492
8. LUHBER, WOOD PRODUCTS +00001832[ 142433221 000642951 ,003143761 ,00029500f +0040£3771 .00032673
9. PUBLIC UTILITIES 4000203931 .000833201 4000065141 +001113261 000071761 ,003522701 00007947
10. TRANS., COMM. «000076841 ,012885751 .001067361 ,000589161 .009056091 ,001580021 .00006212
11, WHOLESALE «000144481 +000196821 000190181 000311971 ,00055669f .001276501 00061656
12, DEPT., VARIETY STORES +000005621 ,000002811 (000001571 002073041 ,000002431 001801381 ,00000269
13, RESTAURANTS, BAKS «00000554] 4000105051 ,00002035]1 002149171 000020631 ,011037361 .00002284
14. FOOD STORES 0.0000000010.0000000010,000000001 +0027191910.000000001 +0065680510,.00000000
15, FURNITURE STORES 000007291 ,00000410] 000001791 4000574501 ,000001621 4000653111 .00000180
166 AUTO. SALESs» PARTS «000043881 ,000616071 000035711 000878051 00004094 .000742501 .00004535
17. BUILDING MTLS. 4000064631 .000026551 +000214821 ,000774911 001027061 004062691 00113752
18 GAS. SVC. STATIONS +00003752] ,000153971 4000057801 4000791241 ,000079451 0003822261 +00008800
19, CLOTHING 0,00000000£3,0000000010,000000001 .,0005457610.00000000f .0014005710.00000000
20+ OTHER RETAIL «000210111 .000143741 ,000078601 001888421 .0000531681 ,00509954I ,00005889
21, BANKING, FINANCE +000085941 .00013207] +00004703] +000536011 »000043441 .000758371 .00004811
22. INSURANCE +00000438] ,000066031 000536991 +00051054] ,000016681 +000997891 .00001847
23+ REAL ESTATE +000001011 .000000821 .00000384] 000759761 .000012701 .00374609f .000014006
24. MOTELS, LODGING +00007081[ 000029921 4000052621 ,00097172] »000007061 ,032405361 .00000784
25. PERSONAL, BUSINESS SVCSe 10.00000000[0,0000000010.000000001 +003B0685]0,00000000f o00022541]04,00000000
26+ RECREATION 6:00000006 0.0000000010. 000000001 .,00066168]0,000000001 ,0030676410,00000000
27. AUTO. REPAIRs RENTAL .000002971 .000019591 000140291 (000262341 000004461 000484731 ,00000494
28, HEDICAL, HEALTH SVCS. «000000421 ,000006331 ,00005145] ,000918941 000001601 ,00060312] .00000177
29, OTHER SERVICES T.00003705T ,000643561 2000076751 +000913931 4003141941 002356711 .00015721
COLUHN TOTAL 031301311 .169541961 2013484191 +02780870] o006544361 099468031 00724823
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