WestVirginiaUniversity
THE RESEARCH REPOSITORY @ WVU

Applications RRI Input-Output Archive
8-1-1967

An Analysis of the Economy of the Gila River Sub-basin of the
Colorado River Drainage Basin in 1960 with Emphasis on Heavy
Water-using Industries

Gilbert W. Bonem
University of Colorado

John H. Chapman Jr.
University of Colorado

Dean Jansma
University of Colorado

William H. Miernyk
University of Colorado

Clyde Stewart
University of Colorado

See next page for additional authors

Follow this and additional works at: https://researchrepository.wvu.edu/rri_ioapplication

Recommended Citation

Bonem, Gilbert W.; Chapman, John H. Jr.; Jansma, Dean; Miernyk, William H.; Stewart, Clyde; and Udis,
Bernard, "An Analysis of the Economy of the Gila River Sub-basin of the Colorado River Drainage Basin in
1960 with Emphasis on Heavy Water-using Industries" (1967). Applications. 57.
https://researchrepository.wvu.edu/rri_ioapplication/57

This Article is brought to you for free and open access by the RRI Input-Output Archive at The Research Repository
@ WVU. It has been accepted for inclusion in Applications by an authorized administrator of The Research
Repository @ WVU. For more information, please contact beau.smith@mail.wvu.edu.


https://researchrepository.wvu.edu/
https://researchrepository.wvu.edu/
https://researchrepository.wvu.edu/rri_ioapplication
https://researchrepository.wvu.edu/rri_ioarchive
https://researchrepository.wvu.edu/rri_ioapplication?utm_source=researchrepository.wvu.edu%2Frri_ioapplication%2F57&utm_medium=PDF&utm_campaign=PDFCoverPages
https://researchrepository.wvu.edu/rri_ioapplication/57?utm_source=researchrepository.wvu.edu%2Frri_ioapplication%2F57&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:beau.smith@mail.wvu.edu

Authors

Gilbert W. Bonem, John H. Chapman Jr., Dean Jansma, William H. Miernyk, Clyde Stewart, and Bernard
Udis

This article is available at The Research Repository @ WVU: https://researchrepository.wvu.edu/rri_ioapplication/57


https://researchrepository.wvu.edu/rri_ioapplication/57

AN ANALYSIS OF THE ECONOMY OF THE GILA RIVER SUL-BASIN
OF THE COLORADO RIVER DRAINACE BASIN IX 1960

WITH EMPHASIS ON HEAVY WATER-USING INDUSTRIES

Edited by

Bernard Udis
Associate Professor of Economics
University of Celorade
Boulder, Colorado

Principal Authors:

Cilbert W. Bonem
Jobhn H. Chapman, Jr.
Dean Jansma
"William H., Miernyk
Clyde E. Stewart
Bernard Udis

Prepared under Contract No. WA 67-4 between
the United States Department of the Interior,
Federal Water Pollution Contrel Administration and
the University of Colerado

August, 1967



TABLL OF CORTENTS

s

o
b
[y
"

CHAPTER N

Input-Output Analysis: A Brief Description of the Model...........1

CHAPTLR TUO
The Econory of the
Basin: AN OVeTvlet. e v vve e envrseneariaonetnneracesseavcearsal?

CHPATIR THREE
Interindustry Analysis of the Fconomy of the Gila River Sub-
Basin of the Colorado RIVETr Basin.....e. v eriiiiirrrririenanes 05

CHAPTER FOUR
Some Economic Features of Agriculture and Forestry in the
Gila River Sub-Basin.................. &<

CLAPTER FIVE

The Minivg, Hanufacturing and Fnergy Sectovs of the Gila
River Sub-Basim. ... ittt tnaenas

R N

CHAVTER STX :

Intervindustry Analysis: Tertiary Industries and Construction...l80

CHAPTER SEVEN

Projected Interindustry Relatiouns of the Gila River Sub-
Basin: 1980 and 2010. ...ttt ittt 205



INPUT-0UTPUT ANALYSIS

A Brief Description of the Model
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Bernard Udis
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Input-Output Analysis

A Brief Description of the Model

The essence of input-output or interindustry analysis is the ex-
plicit recognition that each sector of the economy is dependent upon
every other sector, and an effort to determine the degree of quantitative
interdependence.l The literature on input-output is replete with references
to "structure," "interdependence' or "interrelationship." These terms
emphasize that the primary focus of this analysis is not on the particular
level of economic activity as measured by Gross National Product, Employment,
or Personal Income, but rather on how the typical or representative firm
in each industry depends on all other industries, both as suppliers
of inputs and customers for output. A substantial and unique advantage
of this means of analysis over alternative techniques is that of its
capacity to ferret out both direct and indirect effects of a change in

the level of output of a ﬁarticular industry on all other industries.

lFor a simple introduction to input-output analysis, the reader is
referred to William H. Miernyk, The Elements of Input-Output Analysis
(New York: Random House,- 1965). A more sophisticated treatment may be
found in Hollis B. Chenery and Paul G. Clark, Interindustry Economics
(New York: John Wiley & Sons, Inc., 1959). Detailed and advanced critiques
of the method are available in Conference on Research in Income and Wealth,
Studies in Income and Wealth, Vol. 18, National Bureau of Fconomic Research,
Input-Output Analysis: An Appraisal (Princeton: Princeton University
Press, 1955); and Oskar Morgenstern (ed.), Economic Activity Analysis
(New York: John Wiley & Sons, Inc., 1954). The basic references to input-
output analysis are those of its modern father, Wassily W. Leontief,
The Structure of American Fconomy, l9l9~l933_(New York: Oxford University
Press, Second Edition, 1951); and Leontief, et. al., Studies in the
Structure of the American Economy (New York: Oxford University Press, 1953).
A convenient collection of Leontief's articles has been published as
Input-Output Economics (New York: Oxford University Press, 1966)., It
includes a number of interesting examples of the application of I-0 analysis.




Thus a knowledge of the structure of the economy provides the means to

trace the iwplications, industry by industry, and in tne aggregate, of a

(a1 &)

change in the level of econmomic activity cof a particular sector.

The voriings of such a table will be illustrated shortly. It should
be pointed out here, uowever, that in a study of this sort where the
primary interest is quite perticular--what will be the water requirements
(toth quantitative and qualitative), necessary to support alternative
levels of econonic activity and population in the future--overall estimates
of econonic azgregates such as GUP or population are inadequate. The
regulatory agency must be concerned with the economic bhase and how its
parts fit together. U{fficials of tiie Federal Jater Pollution Control
faministration, however alert to suzrp changes in the level of activity
of traditional heavy water users, miy be quite unprerared for changes
arising elsevhere in the economy,; however induced, which may have
significant secondary or tertiary eifects on the heavy water users. It
is our conviction that a krowledre ¢f the structural interrelatioushins
within an economy is a prele(ulsite to rational and effective measure in

the realm of public policy.
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The rav material for the analysis the nrid or metrix of

¢

Gila Sub-lasin is found

G

interindustry transactions. Suca a wmatrix for tihe

in Table G-5 of this report. This table shows the detailed disposition of

the output of ecach industry along the horizontal lines or rows. Thus in

1860, the range livestock‘industry ia the Gila Sub--Basin kept none cof its
ovn production for further use while selling $31,983,040 to feeder livestock,

and $532,000 to the food and windred products industries The vertical

columns of the table avre

[
[

in
sed to inaicate each industry's sources of supply.
th

Again referring to Yable G-5, recutals and finances processinn sector

G

($3,741,00C) was the largest supplier to range livestock. This, of course,
1

is siwipily the other sicde of the type of transaction noted above. ‘e cean

quickly spot othicr purchases by ranze livestoch from forare, feed arnd food

crops ($2,065,200) anc other>various suppliers to the industry. e can

also icentify $(,Y43,000 of inports from ocutside the Cclorado Zasin, tayments
£ $9.54 million in profits and related nayments, deprezciztion-allowances

($4,7&7,000), and wages and salaries ($965,000).



While a useful method of interindustry accounting, the transactions
table will not yield the desired answer to the basic question: How will
a change in the output oufput of one industry affect all other industries?
For this, additional steps are necessary which involve mathematical manip-
ulations of the figures in the transactions table. The details are
cumbersome, but in essencé, the task is to solve as many simultaneous
linear equations as the number of industrial categories in the so-called
processing sector2 of the matrix, Linear or matrix algebra is the tcchnigne
and a high-speed electronic computer the instrument for this opcraticn.
Briefly put, the procedure is to adjust the column totals, labeled
Total Gross Outlays, by subtracting the row entry identified as inventory
change (depletion), and then expressing each vemaining number in the
column as a percent of the now-adjusted total. To repeat, this is done
only for the industries in the processing sector. The resulting table
is known as the "A" matrix, or table of direct coefficients. It yields
the direct requireuwents of the regional economy from industries named in
row headings at the left per dollar of output sold outside the processing
sector by the industry named at the column head. However, this is only a
ﬁay-station because it fails to take account of secondary, tertiary and
other indirect effects, To complete the story, the "A" matrix must be
subtracted from an identity matrix, (a series of 1's along the diagonal
and zeros in all other cells), and then inverted. The resulting inverse
matrix shows the direct and indirect effects on all industries of a
change in the output level of any one of them. It enables one to specify
the level of production required of each industry to sustain any particular

level of final demand.3

2The economy is assumed to consist of two classes of sectors, an
autonomous sector which responds largely to forces external to this
regiondl economy, and a non-autonomous sector which is responsive to
changes originating within the regional economy. To unearth structural
interrelationships within the non~autonomous sectors is the goal of the
analysis. These non-autonomous categories are classified as constituting
the "processing'' sector. The autonomous categories are labeled the 'Pay-
ments' sector along the rows and the '"final demand" sector along the
columns. For a detailed discussion of this point together with a
diagrammatic and symbolic exposition, sce Miernyk, op. cit., Chapter 2,

31bid.



The inverse matrix for the Gile is sitowrn in Table G--U of this
repert. Each entry shows the total dellar production directly and indirectly
required from the irdustry at the top of the table per dollar of deliveries
to final demand by the industry at the left., Again using range livestock
as an expmple, it may be determinec that for each dollar of its sales to
final demand, this industry nust produce $1.U0 of output. Cther significant
effects are felt in rentels and finance (11.9 cents), forage, feed and food
crops (C.4 cents), food and kindred products and service stations with
1.4 cents each, 1In the agpregate, it requires $1.27 of producticn from the
processing sector to support each dollar of rance livestock sales to the
final demand sector. The magnitude of these direct and indivect cifects

gives rvange livestock 25th rank writoin the processing sector of the Gila

(See Table G-Z).

Returning for a wmoment to Table G-S shouirn- interindustry transactions,
it is assumed that the actual entries will change from year to year but
that the relative proportions betwvecn industries remain essentially constant
over periods of short to intermecdiate lenecth, This is to say that indus~

b

techinology and household consumption patterns chanpe only slowly.

v
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This assumption of fixed coefficients appears to fly in the face

of popular conceptions of an ever-cihansinz technoloey and fluid tastes.

There is also contreoversy on the professional level concernine the
constancy of coefficients assumption., Tie resolution of this issue,
hovever, will be found in empirical evidence rather than in theorizine,
and on this ceount, there is evidenc: which supports the assumption of
relative constancy over siort periods. In his input-cutput study of four
Southwestern Vyorning counties, nichard Lund found very little caznge in
coefficients between 1253 zancd 1953, despite drastic changes in the ecounomy
of tne region durins the period. It stould be noted that the four
counties e studies are all in the Sreen Tiver Sub-Zasin of the Colorado
River Basin, See richard L. Lund, . Stud the Rescurces, Pecple and
Econony of Southnvestsrn liyording (Chayenne: Wyowing iatural lesource
Board, 1%¢2), p. 77. Chenery and Clark have commentaed that “‘the results of
input-output analyses are not sensitive  to changes in the great wany of
tie coefficients,” and '"....the reszarch task of examining the important
coefficients for rossible modifications of the assumrtion of constancy is
& manageable one. ' See their Interindustry Zconomics, op. cit., »n. 1561.
In Chapter 6 of the same volume, there is a discussion of various studies
which have been conducted to test tae validity of the assurptions under-
lyine input--output analysis. Finally, input-output analysis, unlike other
methods of analysis, provides an advantace in that it readily perrits
introducticn of revised coefficients.” See Philip i, Iitz, "Coament," in
Input-Output fnealysis: 4n fppreisal, op. cit., »p. 181~13Z.




It cannot be denied, however, that despite some reasonably stable
components, the American. economy is a dynamic one where change is not
a stranger. Nevertheless, the essential point is that the validity of
the input-output technique is independent of the degree of constancy of
coefficients. As Evans, Hoffenberg have noted, interindustry analysis is
basically cross-sectional and "The structural interconnections revealed
by it should not be considered as immutable or unchanging, but rather-as
the starting point approximate to the period to which an analysis of input
structures is to refer."5 Thus, the 1960 tables contained in this report
give valuable insights into the structure of the economy of the
Gila ' that will probably remain valid for perhaps a decade. However,
projections of the structural relationships which will prevail in this
region more than ten years hence must be interpreted with an awareness of
their highly tentative nature. Suéh projections of technical coefficients
have been made, however, and appear in the last chapter of this report

where the topic of projections is treated in detail.

Implementing the Model in the Gila Sub-Basin of the

Colorado River Basin6

The model described briefly above is deceptively simple. The direct
coefficients can be computed easily on a desk calculator even for a fairly
large table. And programs for the inversion of matrices are readily
available. The major.work involved is in constructing the basic trans-
actions table. Before this can be done the sectors to be included in the
table must be defined. An effort must be made to limit each sector
to one with relatively homogeneous inputs and outputs. . Care must be ex-.

erciged. to avoid the problem.of substitutability. After preliminary

W. Duane Lvans and Marvin Hoffenberg, "The Interindustry Relations
Study for 1947", Review of Economics and Statistics (May, 1952), pp. 97-
142, See egpecially p. 126,

This section borrows heavily from Miernyk's excellent paper, 'Small-
Area Interindustry Analysis', Bureau of Economic Research, University of
Colorado, (Mimeographed, 1963), pp. 8-17.



investigation has shown what sectors are to be used the tTansactions

table is constructed in two steps:

(1) The first step is to establish "control totals."
For the processing sectors these are usually
total sales figures, except for the trade sector
where gross margins (operating costs plus mnet
“revenues) represent output.7 In the final demand
and payments sectors i1t is possible to estimate
other control totals, such as payments to govermment
and personal consumption expenditures.

(2) Once the control totals have been established,
the row and column distributions are worked
out. In this study the distributions were based
on survey data obtained from & sample of all
establishments represented in the processing sectors.
The procedure is to f11l out each row and the
corresponding column separately, then to
reconcile differences at the intersections. The
entire process is iterative. There is no single
method for arriving at the final distributilon.
Frequently, judgment must be used in making inter-
section reconciliations.

ih constructing the transactions table either producer's or purchaser's
prices may be used. The standard practice in the United States, however,
has been to use producer's prices, and this was the procedure followed
in this study. Vhen this method of valuation is enployed, marketing
costs are excluded from the output control totals. They are added to
the costs of the comsuming sector. Trade margins are registered as
purchases by the consumers of specific commodities. Both outputs and
inputs are stated in f.o.b. prices. The buyer pays transportation costs,
and where a firm uses its own transportation facilities, transportation

costs must be imputed to the transportation sector.

7.,

The problem of treating the trade sectors so that they reflect
only the distribution of the gross margin is complex, but quite important.
An illustrative example appears in the appendix to this chapter, '

For a discussion of the problems involved in obtaining data, and
the reaons for preferring producer's to purchaser's prices, see Chenery

and Clark, op. cit., pp. 141-142; and Evans and Hoffenberg, pp. 103~
104,



For data collection purposes, the processing sector of the trans-
actions table for the Gila wes divided into thiviy-six
industries. The number of processing sector industries simply reflects
the types of econonic activity found in the regions. Heavy water using
industries were singled out for separate treatment in the processing
sector of the transactions table. Also, a number of sub-divisions
of the trade and service sectors were closely examined in view of their

importance to water-related recreation activities,

It is essential to provide for unallocated inputs and outpute during?
the data gathering phase., Chenery and Clark have argued that it is better
to eliminate unallocated figures even if this must be done solely on the

basisg of judgment.9

In this study unallocated inputs and outputs were not a particularly

serious preblem. Reasonably comprehensive surveys of most processing

10
sectors permitted fairly reliable distributions of purchases and sales,

The survey data were also helpful in distributing purchases and sales
within the payment and final demand sectors. This is perhaps an advantage
which small area input»oﬁtput analysis has over the construction of
national tables. Those involved in the constructlon of national tables
have available a wealth of statistical information which cannot be ob-
tained on a small-area basis, and thus can estimate more reliable control
totals. On the other hahd, it would be inordinately costly to conduct
nation-wide surveys for all sectors to allocate interindustry flows. In

a relatively small and sparsely-populated area, however, such surVeys

yield a high rate of return.ll

9Chenery and Clark, op. cit., p. 142,
10 . :

The extent of coverage varied from sector to sector. It-is-
important to emphasize, however, that sample data were not used to
estimate control totals. These were derived from secondary sources.

11 . ,

In some small~area input-output studies interindustry flows have
been estimated by applying national coefficients to regional control
totals. As Isard has pointed out, however, such estimates are affected
by dnterregilonal differences in factor proporticns and product mix. The
use of survey data to distribute purchases and sales.should result in far
more accurate technical coefficients. See Walter Isard, "Regional
Coummodity Balances and Interregiouel Commodity Flows', American Economic
Review (May, 1953), pp. 170-171,




The construction of the transactions table would be greatly simplified
if there were no interest in imports and exports, i.e., if one were dealing
with a closed model. But it is completely unrealistic to treat a small
area as a closed economy. In small-area analysis the ilmport and export
flows are among the most important to be considered. More will be said

about this presently.

In wholesale and retail trade it is possible to obtaln good data
on purchases both on an interindustry and geographical basis. On the
other hand, however cooperative they might be, retailers are rarely in
a position to give an iﬁterviewer much information about the final
destination of their sales. To a lesser extent this difficulty is also

encountered 1n the wholesale trade sector.

Many services are entirely of a local nature, and these present no
serious problems. Some sexvices are highly seasonal, however, such as
those provided by firms which cater to the tourist trade. In such cases
it is difficult to make an accurate breakdown between services provided
to resldents of the area and those pfovided to transients. In lodging
facilities, for example, such data could no doubt be obtained by a careful
search of records. Indeed, some respondents in our survey provided
accurate figures, but othérs were unwilling to do more than make rough
estimates, The transportation sector poses similar problems. There are
no major difficulties in measuring intra-area shipments. But there are
serious difficulties when-Shipments to and from other areas are involved.
In construction, the major problem is simply one of obtaining accurate
informstion from builders. Even at the national level there are serious
data deficiencies in the comstruction sectors, and in some ways these
difficulties are compounded in a small-area study.12 Utilities provide
another example of measurement difficulties. Utilities do not keep books
on a basls which would permit accurate estimates of sales by county.

Power and telephone companies typically distinguish among sales to
households, and to commereial and industrial users. But they are quite

indifferent to county lines, and usually are equally indifferent to

12
See Evans and Hoffenberg, op. cit., pp. 117-118.



state lines. Hence in estimating the sales of utilities on a small-area
basis it is necessary to rely on various ratios (to population, employment,
etc.) in allocating these sales on a county and eventually a regional

basis.,

One other classification within the processing sector calls for
some comment. This is the exclusion of professional services from the
service row and column. These were included in households, a decision

dictated entirely by data considerations.

All data were expressed in 1960 prices with no attempt to adjust
for price changes during the year., The latter adjustment would have
been desirable. But there would have been no way of estimating the per=-
centage of transactions at each of a succession of prices without examining
all records on a day~to-day basis, something which could not be attempted
because of time and money considerations. Thus, we assumed that the

. 13
volume of transactions in the base year was not affected by price changes.,

The Final Demand and Payments Sectors

The autonomous sector represents the "open" part of the input-
output system. For each component of the processing sector, the sum of
the row must equal the sum of the column. That is, total gross output must
equal total gross outlajs (by definition). This is not so for the final
demand and payments sectors, however. In this case, the only constraint
is that the sum of all rows in the payments sector must equal the sum
of all columns in the final demand sector. Thus when the input-output
system is used to analyze changes in final demand the sub-sectors comprising
final demand can be collapsed into a single column vector. It is important,
however, to examine each of the final demand (and payments) sub-sectors
since variations in any one will have an effect on levels of production

in the processing sectors.

Final Demand sub-sectors---In this model, there are seven final

demand sub-sectors. These are: (1) additions to inventory (no matter

13

Additions to inventory were no doubt affected to some extent by
price changes, although there would be some offset from inventory dep-
letions., Price changes in 1960 were not large, however. Consumer prices
rose about 1.6 percent and, wholesale prices were virtually stable. See
Economic Report of the President (January, 1963), pp. 220-224. Cf. Evans
and Hoffenberg, op. cit., p. 119.




where held)during the base year, (2) gross investments, (3) households,
(4) state and federal gévernment, (5) local government, and (6) exports.
Exports are divided into two classes: (a) exports outside the Sub-
Basin but within the Colorado River Basin, and (b) exports to the rest of

the world.

The Payments sub-sectors---~These consist of: (1) inventory depletion

during the year, (2) depreciation allowances, (3) households, (4) state
and federal government, (5) local government, and (6) imports. As with
exports, imports are subdivided into two groups: (a) imports from the
rest of the Colorado River Basin, and (b) imports from the rest of the

world.

It is probably fair to say that the most difficult data problems
in the construction of a transactions table occur in the final demand

and paymentg secctors.

Inventories---Both the inventory column and row measure gross changes.
Thus the column vector minus the row vector yields net inventory changes.
As Evans and hoffenberg point out, it is difficult to handle inventories
within the input-output-framework since 'they introduce a dynamic element
into what is essentially a series of static flows.”14 To establish
inventory totals in each cell properly it is necessary to obtain data on
the amounts sold from stock during the base year (entered in the inventory
row), and also to obtain data on the amounts added to stock during the
base year (entered in the inventory column). Thus we are concerned only
with the flows into and out of inventory, and not the size of the stock
itself. Excellent data on inventory changes were obtained from some firms

in the survey, but in other cases only rough estimates could be m_ade.l5

Yo, cit., p. 118.

5The inventory problem in some small-area input-output studies
has been handled by reporting only net inventory changes., See for ex-~
ample, the transactions table in "The Eighth District Balance of Trade',
Monthly Review, Federal Reserve Bank of St. Louis (June, 1952). 1In others
it has been avoided by leaving inventories out of the calculations entirely.
See, for example Frederick T. Moore and James W. Peterson, "Regional Analy-
sis: An Interindustry Model of Utah,’ Review of Economics and Statistics
(November, 1955), pp. 368-383, table following page 372; and Richard E.
Lund, A Study of the Resources, People and Economy of Southwestern Wyoming
Laramie, Wyoming; Division of Business and Economic Research, University
of Wyoming (June, 1962), table following page 74.

10




Household & Government---Control totals for these sectors were

built up from published sources of data on income, tax payments, and
government pﬁrchases. The county data were somewhat uneven from state
to state, but there probébly are no significant errors in the control
totals, Payroll data, obtained from state Divisions of Employment
Security, sales tax data, and survey data obtained from business
establishments were used to work out the inter-industry flows and some

of the allocations within the payments and final demand sectors.

Investment and depreclation---As Chenery and Clark have noted,

one of the major gaps in national statistics is the lack of invest-
ments by industry cross-classified with investment by typé of capital
equipment.l6 Even if good data were available, however, there are
some conceptual problems involved in handling capital outlays within
the input-output system. The basic transactions table is supposed

to show the flow of all goods and services from industry of origin

to industry of destination. It might be argued that if all flows are
to be recorded, they should include sales on current account for
intermediate and final use plus sales of capital equipment. But
Evans and Hoffenberg have pointed out that input ratios computed from
a generalized flow matrix of this kind would not be stable (since
purchases of capital equipment by dindividual egtablishments tend to
be "lumpy" rather than continucus), and these ratios would not be
limited to transactions_on current account which are the central
focus of input-output analysis.17 Thus industry outputs to gross
private domestic investment are listed in a separate column, and
depreciation allowances in a séparate rowv. In the tables in this
study, the first approximations were based on survey data. These

wert adjusted following successive iterations of the various rows

and columns,

Exports---Many activities covered by a small-area input-output
table will be purely local in character, and these pose no particu-

lar problem. At the other extreme, some industries in a small area

16
17

cit., p. 273,
cit., pp. 104-105,

A3
=]

!
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might produce entirely for export which greatly simplify the allo-
cation of their production. For those that fall in between some esti-
mation 1s reéuired. In our tables the distinction between local and
export sales for such industries was based largely on survey data.
Local sales were subtracted from total sales and the difference allo-

cated to the export column for each sector.

IﬁgortSn»-It is customary in constructing national transactions
tables to distinguish between competitive and non-competitive imports.
It has also been the practicec in constructing national tables to add
competitive imports to dolestic production in the appropriate sector.
Only the non-competitive dimports, therefore, are entered in the
import row.18 In our tables this distinction was not made, With the
possible exception of some agricultural products, there are few
examples of commodities produced in this area which are also imported
for local consumption. This simplified the problem, and the assumption

was made that all imports were non-competitive,

18 .
See Chenery and Clark, p. 142, and Evans and Hoffenberg, p. 109.

12



Appendix: Illustrative Example of the Process of

Margnning the Trade Sectors

Assumptions

(1) A simple economy with a single processing industry (perhaps
mining) with no consumer goods manufacturing in the economy,
a single trade sector, a household sector and a link with
the outside world through exports and imports—~ such as
Appendix Table M-1.

(2) All numbers in Appendix Table M-1 represent total dellar
salesg,

(3) No wholesale sector exists.
(4) The retail trade sector is supplied through imports.

(5) The retail trade margin is twenty percent,

The twenty percent ﬁargin is applied to all entries in the trade
rov which reduces each original entry by eighty percent. The amount
by which the trade row 1g reduced is then added to the import inter-
section with each of the affected columns as shown in Appendix Table
M~2, If we stopped at ﬁﬁis point, the import row would be grossly
overstated since the processing industry, the household, and exports
are all now vieWed as importing goods which still appear as trade
sector imports. The totals would also be out of balance with the
retail trade row total equal to 26 while its column total comes to
130, Further, the sum of the final demand columns (households plus

xports) equal 185 while their row totals come to 289. Hence, it
becomes necessary to reduce trade imports by the sum of the additions
to the iuwports of the other three columns~--~104. All row and column
totals are now brought back into balance within the prodessing sec-
tor as is the agpregate of the autonomous payments sector and final

demand. See Appendix Table M-3,

13



APPENDIX TABLE M-1
TRANSACTIONS TABLE FOR A HYPOTHETICAL ECONOMY
(Stage 1)
TOTAL

GROSS

MINING RETAIL TRADE HOUSEHOLDS EXPORTS . OUTPUL

—— e U D o OGO O OIS SO — H e —
§ i

MINING 0 | 5 ' 55 i 0 60

RETAIL _
TRADE 10 x 0 90 30 130

HOUSEHOLDS 40 { 20 0 i 0 60
U S e i , S R |

IMPORTS 10 i 105 10 0 125

TOTAL . ' !
GROSS 60 130 155 30 375
OUTLAY ' ~

APPENDIX TABLE M-2
TRANSACTIONS TABLE FOR A HYPOTHETICAL ECONOMY
(Stage 2)

TOTAL
GROSS
OUTPUT

MINING " RETAIL TRADE HOUSEHOLDS EXPORTS

MINING 0 ’ 5 55 0 60

RETAIL
TRADE 2 0 18 6 26

HOUSEHOLDS 40 20 0 0 60

IMPORTS 18 5 105 82 A 24 229

TOTAL ‘
GROSS 60 130 155 30 375
OUTLAY ' :
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TRANSACTIONS TABLE FOR A HYPOTHETICAL ECONOMY

“APPENDIX TABLE M-3

(Stage 3)
TOTAL
GROSS
MINING RETAIL TRADE HOUSEHOLDS EXPORTS  OQUTPUT
MINING 0 § 5 55 0 60
e e e _.,! - ——— s — s . - e T e e o
RETATL
TRADE 2 T D S . 26
i
HOUSEHOLDS 40 20 0 0 60
IMPORTS 18 1 82 24 125
TOTAL
GROSS 60 26 155 30 bo271
OUTLAY '
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Just why 1s all of this mauupulaclon necessary? Fur ovue thiug
‘the trade sectors differ from other processing sector industries in
that their major task 1s to see that commodities and services are
available when and where the consumer reduires them. Thus they pro-
vide time aud place utility but do mot alter the physical form of
the good. In this analysis an attempt is made to get at 'value
added" by entering only the gross margins of the trade sectors (the

sun of operating expenses plus profit) in the transactions table.

To refer back to the example for a moment, if the trade sector
supplies other industries with only twenty percent of the total
value of their purchases, who supplies the remaining eighty percent?
This exanple assumes that the missing eighty percent comes in the
form of imports from outéide the region, It is far from unrealisitc
in this part of the country although there are clearly some local
producers servicing the domestic market. Thus, instead of assigning
the full amount of the difference between total trade sales and the
trade margin to imports, some should go to local producers whose
product is channeled to local consumers through the trade sector.

The simplest case was chosen for the example to make the illustration

of the general principle as clear as possible.

Perbaps the rationale for margining the trade sector is best

Presented by Evans and Hoffenberg when they write:

If output of the trade sectors were defined to cover
total sales, it would mean that a great variety of
commodities would flow into trade as inputs and then
be charged out in some averaged aggregate form to
consuming sectors. This procedure would eliminate

the direct link between producers and users which is a
a main purpose of the tabulations and would subi5i~
tute instead a heterogeneous trading structure.

kvans and Hoffenberg, 6p. dit., pi 104,
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THE ECONOHY OF THE GILA SUB-BASIN OF
THE COLORADO RIVER BASIN: AN OVERVIEW

by

Bernard Udis

- -

Introduction

The Gila Sub-Basin is the largest of any of the six sub-basins
of the drainage area of the Colorado River Basin. Its 55,317 square
miles comprise almost 23 percent of the overall Colorado Basin, Ninety
percent of its area l1ies within Arizona with the remaining tenth in
New Mexico.1 For purposes of this analysis, the Gila Sub-Basin has
been defined to include nine counties in Arizona--Cochise, Gila, Graham,
Greenlee, Maricopa, Piha, Pinal, Santa Cruz, and Yavapai--and two in
New Mexico--Catron and Grant. Figures G-A and G-B show the precise
location of the Gila, while Table G-A lists the representative counties2

of each sub-basin of the Colorado River Basin.

lSee U.S. Department of Health, Education and Welfare, Public
Health Service, Bureau of State Services, Division of Water Supply
and Pollution Control, Region VIII, Colorado River Basin Water Quality
Control Project, State and County Area Tabulations for the Colorado
River Basin (Denver: Colorado River Basin Water Quality Control
Project, January, 1962), p. 7.

The Public Health Service has designated as ''representative"
certain counties of the Colorado Basin in which most of the economic
activity occurs. This was necessary because the boundaries of the
Colorado River Basin and its sub-basins follow natural drainage
divisions and rarely conform to county.borders while most statistical
data are available only for entire counties. Ibid., p. 12,
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Sub

I.

II.

III.

Basin
Upper Main
Stem

Green

San Juan

Table G-A

State and County

Sub~Basin

Colorado I1I.
1, Delta

2. Dolores

3. Eagle

4. Garfield

5. Grand Iv.
6. Gunnison

7. Hinsdale

8. Mesa

9. Montrose

10. Ouray
11. Pitkin
12, San Miguel
13, Summit V.
Utah

1. Grand

‘Colorado

1. Moffat

2. Rio Blanco

3. Routt

Utah

1 Carbon

2. Daggett

3. Duchesne

4. Emery

5 Uintah 1v.
Wyoming"

1. Lincoln

2. Sublette
3. Suweetwater
4. Uinta

Colorado

1. Archuleta
2. La Plata

3. Montezuma
4., San Juan

New Mexico
1. San Juan
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San Juan.
(cont'qd)

Little
Colorado

Gila

Lower
Main Stem

State and County

Utah
1. Garfield
2. Kane

3. San Juan
4., Wayne
Arizona

1. Apache

2., Navajo

New Mexico
1. McKinley

Arizona
Cochise
Gila
Graham
Greenlee
Maricopa
Pima

Pinal
Santa Cruz
Yavapai

Voo~ DS WN =

1. Catron

2, Grant
Arizona

1. Coconino
2. Mohave
3. Yuma
Nevada
1. Clark

2. Lincoln

Utah
1. Washington
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The Gila Sub-Basin encompasses practically all of central and
séutﬂérn Ariééna and a p;rtién of southwestern New Mexico. U,S.
Highways 60~70 and 80 -cut across the Gila, providing the major
southern routes to California., It 1s an area of many contrasts from
small mining towuns in a state of decline to the major metropolitan
areas of Phoenix and Tucson which have grown more rapidly in recent
years than any other part of the country. The concentration of
manufacturing in these cities 1mparts more of the flavor of the
industrialized United States (modern version), than any other portion
of the Colorado River Basin.

The agriculture of the sub-basin i1s extremely diverse,
Crop production provided 60 percént of the gross value of agricultural
output in the Gila in 1960 with livestock and its products accounting
for the remaining two-fifths. Harvested acreage was largely concentrated
in Maricopz and Pinal' Counties, which accountedvfor somewhat over
50 percent and 28 percent of the total, respectively.1 Virtually all
crops produced in the Gila are grown under irrigation.

About 40‘percent’of all Jand area in the Gila 1is administered by
the U.S. Forest Service, with substantial acreages of six national
forests--the Apache, Cibola, Coronado, Gila, Prescott, and Tonto--

within the sub-basin's borders.2

1S - " X . . .
ee Lynn Wilkes, "An Analysis of the Agricultural and Forestry
Economy of the Gila Sub-Basin for 1960," (revision of June, 1964
Report by J. Dean Jansma), p. 100 of this report.

2. .
Ibid., p. 87, and pp. 102, 103.
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Populatiorn

The Gila is the most fopulous sub-basin of the Colorado River
Basin, and its 1960 population of 1,159,374 was almost five times
that of the second ranking sub-basin in population, the Lower Main Stem,
Table G-B presents a summary of the age and sex distribution of 1960
sub~basin population. The age profile of the population of the Gila
more closely approximates that of the United States than that of any
of the other sub-basins of the Colorado, although it 1s somewhat more
heavily concentrated in the group under 40 years of age.

The Gila's population has grown for at least 40 years, and the
76.4 percent increase in the 1950-60 period was the largest gain in
this period and probably‘in history. Eight of the eleven counties
which comprise the Gila érew in population in the 1950-60 period ranging
from a doubling in Maricopa and +88.1 percent in Pima (reflecting the
surge forward of Phoenig and Tucson) to Gila County's +6.6 percent.
Three counties of the sub-basin lost population. These were Greenlee
(-10.17%), Grant (~15.8%), and Catron (-21.5%).

Census data permit an analysis of population change in terms of
the components of such change. TFor example, it enables one to determine
how much of the difference in population between 1950 and 1960 was due
to factors other than the excess of births over deaths (the natural
increase). The results of such an analysis in the Gila are instructive.
During the decade to 1960 th= excess of births over deaths in this

sub-basin amounted to 186,730, The reported excess of total 1960
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Table G-B
Population by Age and Sex: 1960

Gila Sub-~Basin

Age Group Male Female
0-19 244,874 238,779
20-39 ‘ 154,621 | 154,202
40-64 140,703 142,393
6565+ 41,380 42,422
Total 581,578 577,796
Total~~Both Sexes 1,159,374

Source: U.S. Census of Population, 1960.
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over 1950, however, was 500,244. Thus net in-migration is said to have
taken place, and the 313,514 in-migranté constitute 47.7 percent of the
1950 popﬁlation taken aé a base. Thus, a net migration rate of +47.7
is assigned the Gila. This was the largest positive net migration
rate found an any sub-basin of the Colorado. Similarly calculated
rates for the component counties show positive net rates for five
counties (Cochise, Maricopa, Pimé, Pinal and Yavapai) and negative
rates for six (Greenlee, Gila, Graham, Santa Cruz, Catron and Grant).
The positive change in the first five counties so far exceeded the
others however, that the net migration rate for the sub-basin was able to
attain its level of +47.7 for the decade.3

In the aggregate, the Gila retained 1ts historic rank as
first in population among the six sub-basins of the Colorado.
Indeced, its relative share of the total population of the Colorado
River Basin has increased from the 47-48 percent range in 1930 and

1940 to 54.4 percent in 1950 and 60.7 percent in 1960,

- ———

3For a detailed discussion of population and migration, see the
chapter by J. W. Leasure which appears in the final report. The
basic data source here is Bureau of the Census, "Components of
Population Change, 1950 to 1960, for Counties, Standard Metropolitan
Statistical Areas, State Economic Areas, and Economic Subregions,”
Current Population Reports, Series P-23, No. 7, November, 1962,
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Population Density

The 1,159,374 resideﬁts of the Gila Sub-Basin in 1960 were
distributed over a land area of 58,539 square miles, with a resulting
population density of 19.8 persons per square mile. While, from a
statistical point of view they were living in the most crowded of all
six sub-basins, this population density was only about a third as large
as the national figure of 59.0 persons per'square mile. Nevertheless,
the increase in population density in the Gila of 76.4 percent over
the 1950 level was the 1érgest such gain in the entire Colorado River
Basin and something more than four times as fast as the national rate
of growth in density of population.

Within the countieslof thersub~basin, however, Maricopa with
its metropolitan center.of Phoenix was already more crowded relatively
than the nation. Thus in 1960, the national population density of 59.0
people per square mile compared with 71.9 in Maricopa. At the other
extreme, Catron Cougty,_ﬁew Mexico with 0.4 persons per square mile
was the least densely'settled of any county of the Gila and was also
the third least densely populated county in the entire Colorado River
Basin, Catron, Grant, and Greenlee Counties all having lost population
in the decade to 1960 also showed declines in population density.

A related matter is the classificaﬁion of the population into
rural and urban categories. By Census definition 21.6 percent of the
population of the Gila was classed as rural in 1960. Of this total, only
three percent were identified as rural-farm with the remalnder of 18.6

percent considered rural-nonfarm.. The urban group comprised 78.4 percent
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of the population of the Gila, making it the most urban of all six
sub-basins of the Colorado. The trend toward urbanization is shown by

the data in Table G—Bl. It is noteworthy that in the span of one decade
Table G—Bl

Rural-~Urban Distribution of the
Population of the Gila Sub-Basin

1950 &1960

1960 1950
Total U.S. Gila U.S. Gila
Urban 69.97% 78.4% 64.0% 59.7%
Rural Non~farm 22.6 18.6 20.7 31.1
Rural Farm 7.5 3.0 15.3 9.2

Source: U.S. Census of Population: 1950 and 1960.

the Gila has shifted from a position where its population was more
rural than was the case in the nation at large, to one where its rural
population was smalle; than the national figures and its urban class
larger. .

Within the subwbagin, the most rural county was Catron, New
Mexico which was claséed as 78.7 percent rural-nonfarm and 21.2 percent
rural-farm by the Census Bureau. Pima County,which contains Tucson,

was the least rural with only 10.6 percent classed as rural-nonfarm

and 1.0 percent as rural-farm and the remaining 88.4 percent considered

urban.

Educational Level of the Population

In 1950 the educational attainment of the population 25 years of

age and older in the Gila had been on a par with the nation as measured
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by the median number of years of school completed. This applied

to both sexes. Howéver, by 1960, the Gila figures of 10.1 for males
and 10.6 for females each lagged behind the corresponding natiomal
figures of 10.5 and ll.O.' Measured by this criterion, only the
Little Colorado Sub-Basin had a lower level of educational attain-
ment among its population.

Within the counties of the sub-basin, Pima's residents reported
the largest number of years of schooling--12.0 for males and 12.1 for
femalés. Pima also had led the list in 1950. Neighboring Pinal Count:
was at the low end of the list in the most recent censal year with
8.6 years of schooling among males and 9;1 years for females, During
the decade to 1560 the most rapid growth in average educational attain-
ment was found amoﬁg males in Cochise County (423 percent) and females
in Graham County (420 percent). Those and additional details are

presented in Table G-C,
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Table G-C

Median School Completed for Persons 25 Years and Over
In the Gila Sub-Basin

Percent ) ) Percent
County 1950 1960 _ Change 1950 1960 Change
Catron, N. M. 8.1 8.6 6% 8.8 10.4 18%
Cochise, Arizona 9.0 11.1 23 9.5 11.2 18
Gila, Arizona . 8.8 9.7 10 9.6  10.2 6
Graham, Arizona | - 8.8 10.1 15 9.0 10.8 20
Grant, N. M. 8.8 \ 9.0 2 8.9 9.9 11
Greenlee, Arizona ' 8.9 9,7 9 9.3 10.1 5
Maricopa, Arizona 10,1 11.3 12 11.1 12.0 8
Pima, Arizona - 10.8 12.0 11 11.5 12.1 5
Pinal, Arizona ) 8.2 8.6 5 8.6 9.1 6
Santa Cruz, Arizona ) 8.9 10.6 19 8.7 9.2 6
Yavapai, Arizona b 9.6 10.4 8 10.8 11.5 6
Gila Sub-Basin Average | 9.0 10.1 12% 9.6 10.6 107%
United States 9.0 10.5 17% 9.6 11.0 15%

Source: U,S. Census of Population, 1950 and 1960,
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Ancome

The Gila Sub-Basin had the second largest per capita personal
income of any sub-basin of the entire Colorado River Basin in 1960.
(See Table G-D)S. Our estimate of $1,912 for the Gila was second
only to the Lower Main Stem and represented 98.5 percent of the
national figure. As might have been expected Maricopa and Pima Counties
led the sub-basin with $2,014 and $1,979, respectively. (See Table G-E)

Pinal County trailed the list with $1,340.

Labor Force Participation

Labor force participétion indicates what proportion of the adult
population is employed or considers itself available for work. More

precisely, the labor force is comprised of those who are employed or

40ur estimates of per capita personal income were derived in the
following manner. Personal income for each county was determined by
umultiplying the mean income from all sources received by income recipients
in 1959 by the number of income recipients as reported in Table 86 of
various state reports of the 1960 Census of Population, General Social
& Economic Characteristics. The personzl income from all sources thus
derived for 1959 was adjusted to 1960 by the nationel growth rate in
personal income between 1959 and 1960 (4.9%). The resulting total was
then divided by 1960 population to arrive at the 1960 per capita personal
income figures shown in Tables G-D and G-E.

5

In Table G-D the term "location quotient" appears for the first
time in this report. This refers to a convenient device which aids

in the study of regions by permitting a simple comparison per head of
population between the region and the entire country for whatever
particular economic characteristic is under study. A location quotient
with a value of 1.0 would indicate equality between region and mation.
A value greater than 1.0 indicates the relative excess of the region
over the nation, while a quotient less than 1.0 shows the relative
magnitude by which the region trails the nation.
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Table G-D

Personal Income Per Capita

U,S., Colorado River Basin, and Six = Sub-Basins, 19260

United States

San Juan Sub-Basin-

Upper Main Stem Sub-Basin

Green Sub-Basin

Gila Sub-Basin

Lower Main Stem Sub~Basin
Little Colorado Sub-Basin

Colorado River Basin

Per Capita
Personal Income
(1960 Tstimates)

1,941
1,554
1,695

1,656

Location Quotient
(Sub-Rasin Per Ca

PL
(U.5. Per Capita Te

t
*

ita Personal Income) ==

sonal Tncome)

0.801
0.873
0.853
0.985
1.088
0.527

0,946

Source: Our estimates of per capita personal income were derived in the following manner. Per-
sonal income for each county was determined by multiplying the mean income from all
sources received by income recipients in 1959 by the number of income recipients as
reported in Table 86 of various state reports of the 1960 Census of Population, General

Social and Economic Characteristics.

The personal income from all sources thus derived

for 1959 was adjusted to 1960 by the national growth rate in Personal Income between

1959 and 1960 (4.9%).

arrive at the 1960 per capita personal income figures.

The resulting total wae then divided by 1960 population to



Repre

County

Maricopa, Arizona
Pima, Arizona
Yavapai, Arizona
Cochise, Arizona
Santa Cruz, Arizona
Greenlee, Arizona
Gila, Arizona
Catron, New Mexico
Grant, New Mexico
Graham, Arizona

Pinal, Arizona

Table G-E

1960 Per Cépita Personal Income by
sentative Counties of the Gila Sub-Basin

Per Capita Personal Income

$2,014

Source: Our estimates of per capita personal income were derived in
the following manner., Personal income for each county was
determined by multiplying the mean income from all sources
received by income recipients in 1959 by the number of
income recipients as reported in Table 86 of various state
reports of the 1960 Census of Population, General Social
and Economic Characteristics. The personal income from

all source

s thus derived for 1959 was adjusted to 1960 by

the national growth rate in Personal Income between 1959

and 1960 (4.9%). The resulting total was then divided by
1960 population to arrive at the 1960 per capita personal
income figures,



actively séeking work. This number, when expressed as a percentage of
the noninstitutionalized population aged 14 or older ylelds the labor
force participation rate. This concept is a useful indicator of the
level of economic development in a region and is particularly valuable
when broken down into age and sex categories. For this report, dis~
aggregation into age classes was not possible, but Table G-F does provide
labor force participation rates by sex for the continental United States,
for the entire Colorado River Basin, and for each of its six sub-basins.
The participation rate for each region has been divided by the corres-
ponding national figure to obtain a "location quotient."

Table G~F indicates that in 1960 the share of the adult population
in the Gila employed or seeking work was lower than in the nation at
large. The labor forée participation rate among sub-basin males of
77.6 percent ranked fourth among the six sub~basins. A third of the
females were similarly»engaged in employment or the search for it. While
this was somewhat below the U.S. rate for women of 34.88 percent, it
was exceeded in the Colorado River Basin only by the Lower Main Stem,

The proportion of Gila residents of both sexes in the labor force has
increased in the decade to 1960, and among'males, this represents a
movement counter to the national trend. Sub-basin location quotients
of 0.986 and 0,935 for males end females, respectively, indicate the

relatively small gap which separates labor force participation in the

Gila from the national level.
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United States

Colorado River
Basin

Lower Main Stem
Sub=-Easin

Gila Sub=-Basin

Little Colorado
Sub~Basin

Upper Main Stem
Sub-Basin

San Juan Sub~RBasin

Green Sub-Basin .

Table G-F

Labor Force Participation Rates

1950 Male 1960 Male 15
Location Location

Rate Quotient Rank  Rate Quotient Rank Rate

81.02  1.000 78.75  1.000 29.28
77.56  0.957 77.88  0.989 25.47
82.93 . 1.024 1 82.84 1.052 1 29.03
75.78  0.935 5 77.62  0.986 4 25,93
75.72  0.934 6 62.92  0.799 6  28.59
78.20  0.965 3 78.31. 0.99% ' 3 23.46
77.77  0.960 4 77.0C  0.978 5  21.19
82.11 1.013 2 79.75 1,013 2 20.67

Source: Computed from data in the U, S, Census of Population, 1950 and 1960.




The variation in labor force participation rates within the sub-basin
is shown in Table G-G. :Cochise County led in labor force participation
rates among men with it§ 83.2 percent in 1960. Yavapai was found at
the low end of the list with 69.7 percent. Among females, Maricopa
ranked first with 34 percent while Catron's very low 15.2 percent
provided the floor.

The width of the range separating the high county participation rate
from the low widened during the 1950-1960 decade. In the case of males,
the range increased from 11.83 percentage points in 1950 to 13.49 in
1960. The range in labor force participation rates among females widened
even more from 13,02 to 18.78. Despite substantial variation from county
to county, both in the magnitude of participation rates and their
changes over time there appeared to be some stability in the rank order
of specific counties, éarticularly anong women. If female participation
rates are ranked in 19é0, every county is found to be within one rank
of its 1950 position wgile five counties retained their exact rank
over the decade. Among male participation rates, two counties retained
their 1950 ranks and five counties did not vary their positions by

more than one raunk. (See Table G-G)
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Labor Force Participation Rates

Table G-G

In the Gila Sub-Basin

County
Catyron, ,New Mexico
Cocliise, Arizona
Gila, Arizona
Graham, Arizona
Grant, New Mexico
Greenlee, Arizona
Maricopa, Arizona
Pima, Arizona
Pinal, Arizona
Santa Cruz, Arizona

Yavapai, Arizona

Gila Sub~Basin Mean

Source: Computed from data
and 1960,

Male
1950 .1960
79.24 79.29
74.81 83.22
77.06 73.76
74,23 73.83
79.09 74.83
84,07 80.07
76.22 73.76
72.24 75.29
81.20 76.81
77.82 77.57
74,53 69.73
75.78 77.62

Female

1950 1960

15.96 15.18
22.85 29,82
18,48 25.60
21.69 29.72
22.12 30.12
18.45 23.81
28.07 33.96
26.18 32.89
18.36 25.33
28.98 32.97
26.23 32,17
25.93 32.63

in the U.S. Census of Population, 1950
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Table G~H presents the gggggg_version6 of industrial distribution of
sub-basin employment for 1940, 1950 and 1960. In the twenty yearé from
1940 to 1960, employment in the Gila increased by 221 percent. Further,
the increase of 88.2 percent in the most recent decade represents an in-
creased rate of growth over the gain of 7077 percent in the decade to
1950. These employment increases in the Gila are significantly more
rapid than those in the nation at large of 26.7 percent in the first
decade, and 15.5 percent in the more recent one. U.,S. employment in-
creased by 46.3 percent in the tweﬁty years between 1940 and 1950.

{(See Table G-K).

Tables G~H and G~J ipdicate the growing diversity of employment in

the sub-basin. The concentration of sub-basin employment among the top

few industries has been decreasing since 1940. Service employment has

6The two major sources of data on the industrial distribution of
employment by county are the Employment Security Commission's (ESC's)
of the various states which gather statistics on covered employment
i.e., in industries not exempted from the law, and in establishments large
enough to qualify for coverage under the law, and the U.S. Bureau of the
Census. The Census enumeration of county employment by industry usually
produces larger figures than those reported by the ESC. This is partly
due to the much more inclusive definition used by Census which includes
agricultural employment, for example, but also reflects various other
methodeclogical differences. Thus, the two sets of data are not strictly
comparable. A major virtue of the Census data (available in this detail
only for the years of the decennial census) is that they do provide a
detailed historical record of employment for a group of iIndustries which
are defined in a generally consistent manner. For this reason, in this
same section of the reports on the other sub-basins of the Colorado
River Basin, Census data have been selected for analysis. However, in the
detailed study of particular industries for 1960 which follow, ESC data
have been utilized,
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Table G-H (Cont'd)

Gila Employment by Industry

Industry as percentage of adjusted

Sub-basin employment

INDUSTRY 1940 1950 1960

Agriculture 18.81% 12.33% 7.65%
Mining 10,72 5.33 4,04
Contract construction 5.86 8.35 8.92
Manufacturing (Total) [ 7.21 8.18 13.87
Food and kindred products mfg. 1.71 1.75 1.84
Textile mill products mfg. 0.04 0.03 0.03
Apparel mfg. 0.03 0.16 0.64
Lumber, wood products, furniture mfg. 0.73 0.63 0.51
Printing and publishing mfg. 1.03 1.10 1.29
Chemicals and allied products mfg. 0.31 0.39. 0.32

- Electrical and other machinery mfg. 0.28 -0.51L 2.74
Motor vchicles and equipment mfg. 0.05 0.05 0.09
Other transportation equipment mfg. 0.02 0.06 L.44
Primary metals 0.26 2.25 1.66
Fabricated metals 2.19 0.50 1.73
Other and miscellancous mfg, 0.51 0.69 1.53
Transportation 4,66 4,56 2.98
Communication, utilities 2.27 3,61 3.29
Wholesale trade 3.52 3.94 3.61
Eating and drinking places 3.21 4,02 3.34
QOther retail trade 13,12 14,52 13,53
Finance, insurance, real estate 2.28 3.30 5.25
Services (Total) (23.35 23,24 24.32
Hotels and other personal secrvices 5.29 5.09 4,12
Private houscholds 5.13 3.32 3.08
Business and repair services 2.34 3.01 3.04
Entertainment, recreation services 1.21 1.07 0.93
Medical, other professional scrvices 9.35 10.72 13.14
Government 5.03 8.57 9.52

Total 100.00 100.00 T00.00
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Table G~H (Cont'd)

Gila Employment by Industry

The inclusion of an "industry not reported" sector would grossly complicate

-the projection procedure and hence, it was decided to allocate employees so

classified among the identified manufacturing sectors. This was done by a
percentage distribution which would leave the original relationships unchanged.

Source: U,S, Department of Commerce, Office of Business Economics, Growth
Patterns in Employment by County, 1940 - 1950 and 1950 - 1960
(Washington, D.C,: U,S. Govermment Printing Office, 1965).

U.S, Department of Commerce, Bureau of the Census, U.S, Census of Population,
1960 (Washington, D.C,: U,S. Government Printing Office, 1965).












Table G-I

Manufacturing Employment

Food and Kindred Products
Textile Mill Products Mfg.
Apparel Mfg.

Lumber, Wood Products
Printing and Publishing
Chemicals and Allied Products
Electrical and Other Machinery
Primary Metals

Fabricated Metals

Motor Vehicles and Equipment
Other Transportat?on

Other Miscellaneous Mfg.

Total

Source: Table G-H.
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Gila

1950 1960
3,781 7,472
82 150
348 2,609
1,364 2,084
2,376 5,225
846 1,334
1,118 11,118
4,848 6,733
1,089 7,010
115 381
137 5,867
1,498 6,194
17,602 56,177



Table G-J

Percentage Distribution of Employment by Industry
in the Gila Sub-Basin

. 1940
Sector, % of Total Employment Cumulative Percent
Services 23.35% 23.35%
Agriculture 18.81 42.16
Other Retail 13.12 - 55.28
Mining : 10.72 66.00
Manufacturing 7.21 73.21
Construction 5.86 79.07
Government 5.03 84.10
Transportation 4,66 88.76
Wholesale Trade 3.52 ‘ 92.28
Eating and Drinking . 3.21 95.49
Finance, Insurance, Etc. 2.28 97.77
Communications and
Utilities 2.27 100.04
1950
Services 23,2479 23.247%,
Other Retail 14,52 37.76
Agriculture 12,33 50.09
Government ] _ 8.57 58.66
Construction : 8.35 67.01
Manufacturing ) 8.18 75.19
Mining 5.33 80.52
Transportation ) 4.56 85.08
Eating and Drinking 4,02 89.10
Wholesale Trade . 3.94 93.04
Communications, Etc. 3.61 96.65
Finance, Insurance, Etc. 3.30 99.95
1960
Services 24.,32% 24,327
Manufacturing 13.87 38.19
Other Retail 13.53 51.72
Government 9.52 ! 61.24
Construction 8.92 70.16
Agriculture 7.56 77.72
Finance, Insurance, Etc. 5.25 82,97
Mining 4,04 _ 87.01
Wholesale Trade 3,61 . 90.62
Eating and Drinking 3.34 93.96
Communications, Etec, 3.29 97.25
Transportation 2.98 100.23

Source: Computed from data in Table ¢-1 1960.
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Table G-K (Cont'd)

Gila Employment by Industry

% The inclusion of an "industry not reported'" sector would grossly complicate
the projection procedure and hence, it was decided to allocate employees so
classified among the identified manufacturing sectors. This was done by a
percentage distribution which would leave the original relationships unchanged.

Source: U. S. Department of Commerce, Office of Business Economics, Growth
Patterns in Emplovment by Countvy, 1940 - 1950 and 1950 - 1960.
(Washington, D,C,: U.S., Government Printing Office, 1965)

“*%* U,S. Department of Commerce, Bureau of the Census, U.,S. Census of Population,

1960 (Washington, D.C,: U.S. Government Printing Office, 1965).




retained its lead as thg4major employing industry in the Gila, and
its share of total employment has increased slightly from 23.35 percent
in 1940 to 24.32 in 1960.

The pattern of employment changes shows sharp gains for manufacturing,
whose relative share of total employment has almost doubled since 1940;
finance has more than doubled. Government employment's share increased
70 percent in the decade to 1950 with a much slower growth rate in the
more recent period.

Sharp declines have occurred in agriculture's relative share of sub-
basin employment. It tumbled from a second ranking 18.81 percent in 1940
to a sixth rank of 7.56 in 1960. Mining has also experienced a signifjcan-
drop in relative importance ~- from 10,72 percent of sub-basin employment
in 1940 to 4.04 percent twenty years later.

The details of manufacturing's move into prominence as a sub-basin
employer since 1950 are set forth in Table G-I. The picture is one of
uninterrupted growth with increases in employment of five or six or even
seven times not uncommon, as for example in transportation equipment,

apparel manufacturing, electrical and "

other' machinery, miscellaneous
manufacturing and fabricated metals.

Some significant divergences in the magnitude and direction of
employment change between the Gila and the nation appear during the
decade to 196C. Table G- shows the relative change in employment in
twelve major industry groups for the two areas. A difference in direction

of change was found in mining, which despite its loss of relative position

noted above, added to its employment rolls by 42.92 percent in the - -,



™~

sub-basin, while reducing employment b? almost 30 percent nationally.
During the same period,:agricultural employment in the Gila grew by 16.78
percent while declining in the nation by 36,66 percent. Transportation
employment also demonstrated contrary directions of change, growing by
more than a fifth in the sub-basin as a 4.88 percent decline was recorded
in the U.S, While the other industries with the exception of 3 sub-
divisions of manufacturing shown in Table G-M all added to their employ-
ment at both levels, thé increases in the Gila far outdistanced those
in the parent industries, nationally. Manufacturing, the finance group,
and goverrment are outstanding examples of the burgeoning growth rates
in this sub-basin. |

A more detailed analysis of industry-by-industry employment changes
over time in the Gila éelative to the nation is made possible by the
findings in Table G»N.. Here, 27 industries have been ranked in terms
of their location quotients. These were calculated by dividing sub-
basin employment per cébita in the Gila by the corresponding national
figures. Industries wifh a location quotient greater than 1.0 may be
viewed roughly as the sub~basin's "specialty' industries which export
a portion of their output to other regions while those whose quotients
fall below 1.0 may be considered regional industries whose output is
probably supplemented by goods imported from other areas.

The number of "specialty" industries has increased from 10 in 1940
and 1950 to 12 in 1960. However, the degree of regional specialization
has shrunk as the mean value for all regional industries with location

quotients greater than 1.0 has declined from 1.467 in 1940 to 1.316
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Table G-M

Comparison Of Percentage Change In Employment
By Industry Between 1950 and 1960 - United States and Gila

Industry United States Gila Sub-Basin
Agriculture - 36.66% 16.787%
Mining ' - 27.9 42,92
Contract Construction 13.20 101.02
Manufacturing: 23.01 219.15
Food & Kindred Products 32,18 27.61
Textile Mill Products - 21.12 82.92
Apparel Mfg, 11.73 649.71
Lumber & Wood Products, Etc, - 8.04 52.78
Printing & Publishing 36.82 119.90
Chemicals & Allied Products 34,47 57.68
Electrical & Other Machinery 50.35 894.45
Motor Vehicles - 0.68 231.30
Other Transportation Equip-
ment Mfg. 107.52 4182.,48
Primary Metals 6.02 38.88
Fabricated Metals 110.67 543.70
Other Miscellaneous Mfg., 17.87 313.48
Transportation 4 - 4,88 22.82
Communications & Utilities 17.87 71.76
Wholesale Trade ] 14,53 72.53
Eating & Drinking Places 9.15 56.18
Other Retail Trade 15.45 75.40
Finance, Insurance & Real Estate 43,88 198.90
Services: 37.51 97.02
Hotels & Other Personal Serivces 6.96 52.13
Private Households 19.91 74.74
Business & Repailr Services 25.79 90.04
Entertainment 4,21 62.92
Medical & Other Professional
Services 62.01 130.62
Government 43,02 109.20
Total 15.48 88.20

Source: Table G-K and Table G-H.






in 1950 and to 1.367 in 1960. Such a dévélongnt, of course, is to be
expected‘as the region increagingly begins to resemble the nation in the
variety of economic activity found within its borders.,

Within specific industries, notable increases relative to the
nation have been registered in the finance group, government and com-
munications. Mining has retained its leading role as a "specialty”
industry but its rise from 1950 has thus far been inadequate to the task

of regaining its 1940 coefficient of 4.44.

Employment Changes by County

Thus far, our dis;ussion of employment trends has been limited to the
Gila sub-basin in the aggregate and to the nation. The intra-sub-basin
distribution of employment is provided in Tables G-0, where each county‘s
share of sub-basin eméloyment in a number of major industries is showm
in 1940, 1950 and 1969. If one were to write the percentage figure
representing the leading county in terms of employment in each of the
industries shown in t?e table, one thing becomes immediately clear --
the historic predoﬁinance of Maricopa County. At least since 1940,
the pattern is one of Maricopa widening the magnitude of its lead over
the other counties of the Gila, Only in mining in 1950 and mining and
fabricated metals manufacture in 1960 is the leading employing county
not Mericopa. Pima led in mining in 1960 replacing Gila County in that
position, as well as in fabricated metals manufacturing where it succeed:
in displacing Maricopa County. With the exception of agriculture and
mining, Maricopa and Pima Counties together accounted for at least four-

fifths of employment in all other mzjor industries. By and large,

54



therefore, what happens in the home counties of Phoenix and Tucson will

determine the future economic course of the Gila Sub-Basin.

Occupational Distribution of the Labor Force

The occupational makeup of the labor force tells how people earn
their livelihoods and is another useful guide to the economy of a
region. Table G-P preseﬁts occupational data on the labor force, by
sex, in the Gila for the years 1950 and 1960. A comparison of the
relative magnitude of each occupation for those years both in the Gila
and in the nation appears in Table Gqu and G«Qz.

As was the case in certain other comparisons, the Gila appears to
bé a closer approﬁimation to the nation than the other sub-basins of
the Colorado. 1In terms of predominantly white-collar and blue-collar
occupations, both regions are very close to each other. This was also
true in 1950. 1In interesting contrast to certain other sub-basins,
in the Gila it was the occupational distribution among males which brought
the sub-basin so close to the nation. Among women incidernce of white-
collar employment was greater in the sub-basin than in the U.S5., while
in the case of blue-collar occupations, sub-basin women have trailed
the nation., In the decade to 1960, however, there has been some evi-
dence of a tendency toward convergence of the two groups,

At the specific occupational level, the proportionate share of
total employment represented by four groups -- farmers and farm managers,
clerical workers, private household workers, and operatives -- was smaller
in the sub-basin in 1960 than in the natién at large. The megnitude of

the differences however, was not large, except among operatives, and
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Table G-P

Employment by Occupation Groups
In The Gila Sub-RBasin

Male Female Total
1950 1960 1950 1960 1950 1960
Professional, Technical &

Kindred 12,171 29,253 9,038 17,956 21,209 47,209
Farmers & Farm Managers ) 7,600 25,480 346 261 7,946 5,741
Managers; Officials & Proprietors 19,719 33,279 4,211 - 6,392 23,930 . 39,671
Clerical 7,948 14,319 14,157 37,734 22,105 52,053
Sales Workers 10,994 20,162 5,352 10,511 16,346 30,673
Craftsmen 28,627 54,249 504 1,154 29,131 55,403
Operatives 26,782 43,826 4,124 10,043 30,906 53,869
Private Household Vorkers 84 320 : 5,484 9,832 5,768 10,152
Service Workers (Ixcept

Household) 9,707 15,947 9,544 18,697 19,251 34,644
Farm Laborers & Foremen 14,688 18,950 1,133 958 15,821 19,908
Laborers (Except Farm & Mine) 12,256 13,864 202 ' 430 12,458 19,294
Not Reported 1,582 13,702 1.378 7,189 2,960 20,891

Total 152,358 268,351 55,473 121,157 207,831 389,508

Source : U, §. Census of Population, 1960.
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Percentage Distribution = Occupation Groups for 1960

Table G-Ql

In the Gila Sub-Basin

Male & Temale

U.S. Gila
All Groups 100.00%  100.00%
Predominantly White Collar | . 45,02 45.00
Professional Technical S 11,19 12.12
Farmers & Farm Managers 3.88 1.47
Managers, Officials &

Propriectors 8,37 10.18
Clerical 14.40 13.36
Service Vorkers 7.13 7.357

Predominantly Dlue Collar 50.07 49,061
Craftsmen & Foremen 13,52 14,22
Operatives 18.41 13.833
Private llouschold Workers 2.67 2,01
Service Workers 8.42 8,89
Farm Laborers & Foremen 2.24 5.11
Laborers (Except TFarm & Mine) 4,01 4,95

Occupation Not Reported 4,91 5.39

Source: Table G-P.

Male Only
u.s. . _ Gila
100.00% 100.00%
40.23 38.19
10.30 10.90
5.49 2.04
10.65 12.40
6.94 5.34
6.85 7.51
55.20 56.70
19.52 20.22
19.88 16.33
0.14 0.12
5.986 5.94
2.77 7.06
6.90 7.03
4.57 5.11

Female
Uu.s. .

100.

39.

15,

13

00%

.80
.00
.56

.68
.71
.85
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.19

38

.86
R
.15
.52

.66

Only
Gila

10C.00%

60.14
14.82 ¢
0,22

5.28
31.14
3.68

33.93
0.95
8.29
3.12

15.43
0.79
0.35
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Table G-Q,

Percentage Distribution - Occupation Groups for 1350
In the Gila Sub-Basin

Male & Female Male Only Female Only
U.S, Gila U.S. Gila U.S. Gila
All Groups 100.007%  100.00% 100.00%  100.00% 100.00%  100.00%
Predominantly White Collar 44,53 44,04 41.17 33.36 53.20 5%.67
Professional, Technical 8.72 10.20 7.30 7.99 ’ 12.37 16.29
Farmers & Farm Managers o 7.64° 3,82 10.31 4,99 0.74 0.62
Managers, Officials &

Proprietors 8.93 11.51 10.72 12,94 4,31 7.59
Clerical 12,32 0,64 6.51 5.22 27.32 25.52
Sales Workers 6.92 7.87 65.33 7.22 8.46 9.65

Predominantly Blue Collar 54,15 54,53 57.70 6C.61 45.01 37.82
Craftsmen & Foremen 12.86 14.02 18.65 18.79 1.50 0.91
Operatives 12.81 14,87 20.05 17.58 19.19 7.43
Private Household Vorkers 2.50 2.78 0.18 - 0.19 8.483 9.88
Service Vorkers 7.61 9.26 5.85 6.37 12.17 17.20
Farm Laborers & Foremen 4,28 7.61 4,83 9.64 2.86 2.04
Laborers (Except Farm & Mine) 6.09 5.99 8.1 8,04 0.81 0.36

Occupation Not Reported 1.32 1.43 1.13 1.03 1.79 2.51

Source: Table G-P.



farmers and farm managers. All other occupational groups accounted
for larger shares ‘of total employment in the sub~basin than in the nation,
although here again, the magnitude of the differences was quite small,

Over the 1950-19€0 decade the share of sub~basin employment represen-—
ted by professional and technical workers, clerical workers, craftsmen,
foremen and kindred workers, and the vague occupation not reported
group increased while all other occupational groups accounted for smaller
shares of the total than they had in 1950. The increasingly familiar
pattern of only moderate changes in this sub-basin was duplicated here
also. This is to say that over the past decade, the occupational pro-
file of the labor force has remained largely unchanged.

The location quotients in Table G~R facilitate a comparison of
per capita employment of:specific occupations in the region with the
nation in the years 1950 and 1960. The number of regional specialty
occupations appears to hgye grown appreciably not only in number (from
3 to 6) but also in the lead over the nation. For example, the simple
mean of the groups with location quotients in excess of 1.0 increased
from 1.210 to 1.562 in the decade to 1960. Service workers in the sub-
basin were more than three times as numerous relative to population
than in the nation;and their lead over the U.S. had grown since 1950.
Other regional occupations which are more numerous relative to population
in the Gila are laborers (except farm and mine), managers, officials
and proprietors, sales workers, occupation not reperted, and professional
and technical workers. All of these groups except the managerial broke

through the 1.0 barrier between 1950 and 1960. Almost as dramatic as
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Table G-R

Location Quotients for Occupation Groups
Of the Labor Force in the Gila Sub-Basin

1950

Rank Occupation Group
1. Farm Laborers & Foreman
2. Managers, Officials & Proprietors
3. Service Workers
4. Professional, Technical, Etc,
5. Sales Workers
6. Private Household Workers
7. Not Reported
8. Craftsmen
9. Laborers (Except Farm & Mine)
10. Clerical '
11. Operatives
12. Farmers & Farm Managers
1960
Rank Occupation Group
1. Service Workers
2. Laborers (Except Farm & Mine)
3. Managers, Officials & Proprietors
4. Sales Workers
5. Not Reported
6. Professional, Technical, Etc.
7. Craftsmen
8. Operatives
9. Clerical
10. Private Houschold Vorkers
11. Farm Laborers & Foremen
12. Farmers & Farm Managers
Source:

Location Quotient

1.506
1,093
1.032
.99%
.965
+957
.918
.857
.837
.730
.636
24

Location Quotient

3.114
2,075
1.136
1,023
1.017
1.012
. 984
. 957
.868
.737
.570
.360

Computed from data in the U.S. Census of Population, 1950

and 1960,
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the growth 1n service workers relative to populétion was the sharp
decline in farw<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>