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SUMMARY AND CONCLUSIONS

This study is a part of a comprehensive national-interregional
framework study, commonly referred to as a Type I Study, made on an in-
teragency basis under the auspices of the Water Resources Council. This
appendix to the Main Report provides economic data and analyses pertain-
ing to the Region's economy in the base period and for the projection
time frame for use in formulating and appraising framework plans re
water and related land requirements, and their effect upon people. The
Region and subregions used in this appendix were delineated on an eco-
nomic or political subdivision basis and are synonymous with the Water
Resources Planning Areas for which primary or structural baseline pro-
jections were provided by the Water Resources Council. The base period
is referred to as 1965 and, to the extent feasible, represents a normal-
ized situation. The projection time frame extends 55 years into the
future with three target years, 1980, 2000, and 2020.

Two sets of projections are portrayed and analyzed in this appen-
dix, and the basis is provided whereby other alternative projections can
be readily developed to broaden the scope of the analyses and reduce un-
certainty in water resource planning. The baseline or OBE-ERS projec-
tions are first portrayed and analyzed relative to the base period and
historical trends. The modified OBE-ERS projections are then presented
and related to the OBE-ERS projections. The basis for developing other
alternative projections to facilitate analyses of alternative levels
and uses of water is presented in the concluding chapter. Analysis of
price impacts, alternative levels of projected crop yields, and alter-
native projections of population and employment released by the Water
Resources Council in June 1969, and their effect on the economy were
analyzed.

The baseline projections are referred to as OBE-ERS projections
since they were prepared for the Water Resources Council by the Office
of Business Economics, U. S. Department of Commerce, and the Economic
Research Service, U. S. Department of Agriculture. They are a part of
a consistent set of national-interregional projections which equated
national demand with supply and provided a first approach to consistent
regional projections based upon historical trends in interregional
production relationships. The projections provided for the Region and/
or subregions were disaggregated by the Economics Work Group and a com-
plete set of consistent projections developed for each of the three
subregions—-the Lower Main Stem, Little Colorado, and Gila. A summary
of the OBE-ERS projections compared with the base year 1965 is portrayed
in table 1.1.

The Lower Colorado Region is one of the fastest growing areas of
the United States and this relationship is projected to continue. The
OBE-ERS projections for the nation as a whole are based upon an assumed
population growth rate of 1.3 percent. This is substantially lower than
the OBE-ERS projected growth rate of 2.3 percent per annum for the Lower
Colorado Region.
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TABLE 1.1
A SUMMARY OF OBE-ERS PROJECTIONS RELATED TO THE BASE YEAR 1965
LOWER COLORADO REGION, BY SUBREGION

OBE-ERS Projections

Area and Item 1965

1980 3 2000 2 2020
1=l 000 ==t Semmemssme———— Percent of 1965 =—=——==c-——--
Population $

Region : 1,877.0 141 227 354
LMS Subregion : 345.2 161 296 509
L Colorado Subregion : 125.0 144 176 209
Gila Subregion : 1,406.8 136 215 329

Employment :

Region t 765.7 150 248 391
LMS Subregion 3 134.8 166 312 539
L Colorado Subregion : 33.7 163 223 270
Gila Subregion : 507.2 145 233 360

Personal Income Per Capita : Dollars

Region s 2,292 174 309 535
LMS Subregion : 2,593 174 296 495
L Colorado Subregion s 1,049 274 534 1,040
Gila Subregion s 2,329 169 300 521

TGO, Producing Industries :$1,000 000l/

LMS Subregion 3
Agriculture 3 123.3 150 207 267
Forestry s 5.2 148 181 183
Mining $ 32.1 185 274 370
Manufacturing 3 197.1 297 776 1,862
Noncommodity producing industries : 1,220.5 246 721 1,886

Total s 155782 243 677 1,720

L Colorado Subregion :

Agriculture s 14.7 116 151 185
Forestry : 73 101 101 93
Mining : 11252 143 163 123
Manufacturing s 721 218 411 672
Noncommodity producing industries : 138.4 194 387 657

Total 3 344.7 177 303 454

Gila Subregion H
Agriculture : 458.4 1.79 223 277
Forestry : 2,1 205 286 305
Mining : 458.5 142 208 277
Manufacturing : 1,759.1 246 646 1,583
Noncommodity producing industries : 2,977.7 213 514 15172

Total s 5,655.8 215 507 1,155

Value Added, Producing Industries2/

LMS Subregion
Agriculture 2 47.1 138 179 218
Forestry H 3.9 157 191 191
Mining 3 16.0 186 265 346
Manufacturing 3 66.7 336 845 1,950
Noncommodity producing industries : 598.5 264 790 2,099

Total : 732,32 260 741 1,920

L Colorado Subregion :

Agriculture ¢ 8.4 111 140 169
Forestry : 6.3 107 97 89
Mining : 49.0 115 127 93
Manufacturing s 18.6 272 487 809
Noncommodity producing industries : 521 204 429 731

Total : 134.4 171 293 444

See footnotes at end of table, page iii
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TABLE 1.1
A SUMMARY OF OBE-ERS PROJECTIONS RELATED TO THE BASE YEAR 1965
LOWER COLORADO REGION, BY SUBREGION--CONTINUED

Area and Item : 1965 : OBE-ERS Projections
2 5 1980 : 2000 : 2020
2$1,000,000L/ —mmmmmmm e Percent of 1965 —-——mmmm—-—mv
Gila Subregion :
Agriculture : 176.4 184 229 285
Forestry : 1.8 199 278 290
Mining 3 252.3 125 163 200
Manufacturing : 655.9 273 715 1,729
Noncommodity producing industries : 1,521.8 214 505 15137
Total : 2,608.2 218 506 15137
Gross Regional Product 3
Region : 6,025.8 242 682 1,173
LMS Subregion s 1,280.2 281 862 2,363
L Colorado Subregion : 224.1 314 739 1,683
Gila Subregion : 4,524.4 228 628 1,610
Harvested Irrigated Acreage3/ : 1,000
Region s 1,225.6 112 115 118
LMS Subregion 3 241.9 119 132 142
L Colorado Subregion g 20,7 107 110 112
Gila Subregion 3 963.0 110 111 112
Range Cows
Region 2 498.6 105 115 123
LMS Subregion : 66.0 103 106 109
L Colorado Subregion : 69.9 107 117 122
Gila Subregion 8 362.7 105 LY5 126
Cattle & Calves Marketed From
Finishing Feed Lots H
Region s 631.4 303 407 536
LMS Subregion ) 68.7 250 389 560
L Colorado Subregion : 1.4 93 86 86
Gila Subregion : 561.3 311 410 534
Milk Cows (In Production)
Region 2 58.7 78 89 107
LMS Subregion : 7.0 76 86 103
L Colorado Subregion 3 .8 63 50 38
Gila Subregion g 509 79 90 109
Net Exports or (Imports) tmm e 1,000 TONE —=—————=—mmem=smmsmise
Region :
Feed grains § 47.6 (1,022.8)i/ (1,471.6) (2,115.5)
Hay 350.0 388.7 430.7 478.1
Net Imports : Mil. Lbs.,  ‘==——=—————————— Percent of 1965 ~—===—=———=—-
Region
Red meat 4 65.4 10 382 1,018
Chicken and turkey - 88.3 162 269 427
Milk : 646,2 142 257 432
Eggs $ 394.1 143 246 401

1/ All values are in 1960 dollars.
2/ Note that only producing industries are included here, not the total economy.
3/ Total harvested irrigated acreage, including double and multiple cropping.

4/ Imports
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Population of the Region is projected to show the greatest relative
gain, its projected population in 2020 being roughly 5 times the 1965
number. In contrast, the projected 2020 population for the Little
Colorado Subregion is only a little more than double the 1965 number.

The Lower Main Stem Subregion, with a population of 1.8 million in 2020,
is projected to increase its share of the regional total to 26 percent
from 18 percent in 1965; the Little Colorado Subregion is projected to
have 262 thousand, 4 percent of the Region total compared with 7 percent
in 1965; and the Gila Subregion is projected to have 4.6 million, 70 per-
cent of the Region total compared with 75 percent in 1965. Hence, the
Gila Subregion is projected to continue as the dominant subregion in terms
of population, as such, and also in the proportion of the regional popu-
lation which it includes. However, the higher growth rate in the Lower
Main Stem Subregion should be recognized in framework planning.

The proportion of the Region's population living in urban areas is
projected to increase from 74 percent in 1965 to 95 percent in 2020.
The proportion in urban areas is even higher in the Lower Main Stem and
Gila Subregions. The Little Colorado Subregion was predominantly rural
in 1965, the rural population comprising two-thirds of the total. Nearly
half the population is projected to be rural in 2020,

The population of the Region is younger on the average than that of
the Nation as a whole. The Region ranks about average from an education-
al viewpoint, but there are great variations within the Region.

The employment projections, which are based upon a national assump-
tion of full employment, are a little higher relatively than the popu-
lation projections, due to a small projected increase in the participation
rate (the proportion of the population employed). Employment in the
Region is projected to increase to 2.6 million in 2020, nearly 4 times
the 675 thousand employed in the base year. Table 1.1. Compared with
1965, employment in the Lower Main Stem Subregion in 2020 is projected
to be up 5.4 times; in the Little Colorado Subregion, up 2.7 times; and
in the Gila Subregion, up 3.6 times. Employment is projected to decline
somewhat in agriculture, forestry, and mining, and to increase in all
other industries, particularly in manufacturing and the service industries.

Personal income per capita, reflecting the assumed full employment,
continued technological advances, etc., is projected to increase sharply
throughout the projection time frame, the regional projection for 2020
being in excess of $12,000, over five times the 1965 average of about
$2,300, Table 1.1. The Little Colorado Subregion is projected to have
the largest relative increase, but since its average per capita income
was low in 1965 the level in that subregion still will be below the
average for the Region in 2020.

Among the five major types of industries in the Region, given in
table 1.1, the noncommodity producing industries showed the highest gross

iv




output in 1965. This group of industries stood out particularly in the
Lower Main Stem Subregion, which points up the importance of service
oriented industries in that subregion, notably in the Las Vegas, Nevada
area, Manufacturing also was relatively important in the base period,
particularly in the Gila Subregion. These two types of industries are
projected to show by far the most rapid growth throughout the projection
time frame. Hence, they will comprise an even larger part of the economy
of the three subregions in 2020 than currently.

Value added (defined in the Glossary) by the five major types of
industries in the Region is projected to show approximately the same
relative growth over the projection time frame as total gross output.
Table 1.1, The noncommodity producing sectors and manufacturing again
stand out, both in terms of their relative importance in the base period
and in terms of their relative growth over the projection period. Of the
value added by the five types of producing industries in 2020, the non-
commodity producing sectors are projected to contribute 90 percent in the
Lower Main Stem, 64 percent in the Little Colorado, and 58 percent in the
Gila Subregion. Comparable percentage figures for the manufacturing sec-
tors are: 9 percent in the Lower Main Stem, 25 percent in the Little
Colorado, and 38 percent in the Gila Subregion. Hence, it is evident
that with the OBE-ERS projections, the major part of the value added to
the economy by the producing industries in 2020 will be derived from the
noncommodity and manufacturing sectors.

Estimated gross regional product (defined in the Glossary) totaled
$6 billion in 1965, and is projected to increase to $107 billion in 2020,
an increase of nearly 18 times. Table 1.1. The most rapid growth is pro-
jected for the Lower Main Stem Subregion. As a result, the Lower Main
Stem Subregion is projected to produce 28 percent of the regional GRP in
2020, compared with 21 percent in 1965. The relative increase in the
Lower Main Stem will be taken from the Gila Subregion where the propor-
tion of the regional GRP produced is projected to decline to 68 percent
in 2020, compared with 75 percent in 1965.

The irrigated harvested acreage (defined in the Glossary) in the
Region is projected to increase from 1,225,600 acres in 1965 to
1,450,400 acres in 2020, an 18 percent increase, Tagble 1.1. The Lower
Main Stem Subregion is projected to have a 42 percent increase over the
55-year projection period, substantially higher than the 12 percent in-
crease in the other two subregions. The proportion of the regional
acreage in the Lower Main Stem Subregion is projected to increase, there-
fore, to 24 percent compared with 20 percent in 1965. The offsetting
proportional decline is expected to occur in the Gila Subregion where
the proportion of the regional acreage is expected to decrease from 79
percent in 1965 to 75 percent in 2020.

The largest relative increase in acreage is projected to take place
in food crops, primarily in vegetables and citrus. The Lower Main Stem




and Gila Subregions are well suited to production of these crops. The
cotton acreage also was projected to increase substantially. The acreage
of feed grains was projected to decline.

There is an abundance of land suitable for irrigated crop production.
Therefore, if water and other requirements to place the land in produc-
tion can be economically obtained, the projected increase in harvested
irrigated acreage is feasible.

A wide range of livestock and livestock products are produced in
the Region., The sheep, hog, and poultry enterprises, however, are rela-
tively small, The three major enterprises are range, feedlot, and dairy.

The number of range cattle is projected to increase throughout the
projection time frame. Range cows are projected to increase 23 percent.
Table 1.1. To meet the OBE-ERS projected regional increase for red meat
production, cattle and calves marketed from finishing feedlots in the
Region would have to increase very sharply--from 631,400 in 1965 to
3,383,300 in 2020, a 5.4-fold increase. The number of cattle fattened in
the Region has been increasing very rapidly in recent years, but the pro-
jection is substantially above the trend, particularly in 1980. It does
not appear feasible for the Region to meet the projection.

With the OBE-ERS projections, the number of milk cows in the Region
is expected to increase only about 7 percent by 2020. Milk production
is projected to show a greater increase but the major part of the added
requirement will be satisfied by the projected increase in production per
cow,

In the base year, 1965, the Region was a net exporter of feed grains
but with OBE-ERS projections substantial imports will be required in each
of the projection years, net imports of feed grains required in 2020
amounting to over 2 million tons. Hay exports are projected to increase
from the base year level of 350 thousand tons to 575 thousand tons in
2020,

With the OBE-ERS projections, food imports are expected to increase
sharply. Table 1.1. Red meat import requirements will increase from
65 million pounds in 1965 to 666 million pounds in 2020, a tenfold in-
crease, Net import requirements for each of the other items will increase
more than 4 times during the 1965-2020 period.

The modified OBE-ERS projections were developed on the basis of
modifications in the OBE-ERS projections made by the four Basin States,
and by the Minerals, Power, and Economics Work Groups, with a view to
making the projections more consistent with regional trends and antici-
pated conditions, Modified OBE-ERS projections related to the OBE-ERS
projections are summarized in table 1,2.

A,




TABLE 1.2
MODIFIED OBE-ERS PROJECTIONS RELATED TO THE OBE-ERS PROJECTIONS, LOWER COLORADO REGION, BY SUBREGION
Modified OBE-ERS as a Percent of OBE-ERS Projections

Item and Area

1980 2000 2020
Population $
Region : 100.1 113 105

LMS Subregion 2 147 149 115
L Colorado Subregion H 102 110 125
Gila Subregion g 100 100 100

Employment .
Region : 112 115 107

LMS Subregion : 151 152 118
L Colorado Subregion . 110 113 132
Gila Subregion : 100 102 102

TGO, Producing Industries

LMS Subregion 148 152 125
Agriculture 106 106 111
Forestry : 100 100 100
Mining ; 212 174 159
Manufacturing 131 142 124
Noncommodity producing industries 153 155 126

L Colorado Subregion : 239 183 185
Agriculture . 103 106 111
Forestry . 100 100 100
Mining s 602 490 616
Manufacturing : 117 110 130
Noncommodity producing industries . 106 122 151

Gila Subregion : 100 105 107
Agriculture : 89 97 101
Forestry : 100 100 100
Mining . 100 100 100
Manufacturing : 100.1 101 100.2
Noncommodity producing industries : 101 110 113

Value Added, Producing Sectors :

LMS Subregion 148 151 124
Agriculture . 106 105 110
Forestry 100 100 100
Mining N 182 156 145
Manufacturing 132 148 123
Noncommodity producing industries 152 152 124

L Colorado Subregregion 262 190 179
Agriculture 103 106 107
Forestry 100 100 100
Mining 728 580 685
Manufacturing 120 114 134
Noncommodity producing industries 107 107 140
Gila Subregion 100 107 110
Agriculture 77 99 103
Forestry 100 100 100
Mining 100 102 100
Manufacturing 100 102 101
Noncommodity producing industries 103 111 116

Gross Regional Product :
Region : 113 115 106

LMS Subregion : 147 149 116
L Colorado Subregion : 123 123 128
Gila Subregion : 100.2 101 101

Irrigated Harvested Acreage :
Region : 106 109 109

LMS Subregion : 113 106 107
L Colorado Subregion . 112 122 132
Gila Subregion : 103 110 109

Cattle Marketed from Finishing Feedlots ]

Region : 15 75 76
Milk Cows s

Region 3 133 169 190
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A large increase was made in population projections for the Nevada
portion of the Region, particularly in 1980 and 2000. Some increase also
was made in the New Mexico and Utah portions, particularly in the latter
part of the projection time frame. The Arizona portion of the Region was
not changed. As a result, the modified OBE-ERS population projection for
the Lower Main Stem Subregion is nearly 50 percent above the OBE-ERS pro-
jection in 1980 and 2000, and about 15 percent above in 2020. Table 1.2.
The modified OBE-ERS projections for the Little Colorado Subregion re-
flect increases of 10 percent in 2000, and 25 percent in 2020. The popu-
lation increase in the Gila Subregion was less than 1 percent in all tar-
get years. '

The modified OBE-ERS employment projections roughly parallel the
population projections. Minor differences are due to variations in the
participation rates. Projections of per capita income were held at the
OBE-ERS level and, therefore, projected total personal income increased
in the same proportion as population.

The modified OBE-ERS projected total gross output of producing in-
dustries is substantially higher than the OBE-ERS projected output in
the Lower Main Stem and Little Colorado Subregions. Table 1.2. The in-
creases stem largely from a higher level of output in the mining, manu-
facturing and noncommodity producing industries in the Lower Main Stem
Subregion. In the Little Colorado Subregion mining is the primary con-
tributor, with manufacturing and noncommodity producing industries con-
tributing significantly to the higher level of projected output in some
of the projection years.

The modified OBE-ERS projections of wvalue added by producing in-
dustries also are substantially higher than the OBE-ERS projections in
the Lower Main Stem and Little Colorado Subregions. Table 1.2. The in-
creases by industry follow a similar pattern as that for total gross out-
put discussed above.

The modified OBE-ERS projected gross regional product is nearly
50 percent higher than the OBE-ERS projected level in the Lower Main
Stem Subregion in 1980 and 2000, but declines to about 16 percent above
in 2020, Table 1.2. Similar data for the Little Colorado Subregion
indicate gross regional product to be about 23 percent above in 1980
and 2000, with an increase to 28 percent above in 2020. Very small
changes are projected for the Gila Subregion.

The modified OBE-ERS projections for irrigated harvested acreage
are substantially higher than the OBE-ERS projections for the Little
Colorado Subregion, particularly for the years 2000 and 2020. Table 1.2.
They also are somewhat higher in the other two subregions. For the
Region as a whole, they are 6 percent higher than the OBE-ERS projections
in 1980,and 9 percent higher in 2000 and 2020.
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The modified OBE-ERS projections for livestock reflect two primary
changes in the OBE-ERS projections; a reduction of about 25 percent in
the number of cattle marketed from finishing feedlots and an increase of
about 90 percent in the projections for milk cows by 2020. Table 1.2.

The modified OBE-ERS projections were compared with the OBE-ERS pro-
jections in terms of water and related land requirements and the effect
on people as indicated by employment, value added and final demand. The
amount of water required by the modified OBE-ERS projections, was greater
in all subregions and projection years than the OBE-ERS requirements ex-
cept for 1980 in the Gila Subregion, where it is about the same. In the
Lower Main Stem Subregion the relative increases in employment, value
added, and final demand were 2 to 8 times as large as the relative in-
crease in water required. In the Little Colorado Subregion the relative
increases in employment, value added, and final demand were about half
the relative increase in water required in 1980. The analysis indicates
some improvement is expected by 2020, but the relative increase in final
demand still is somewhat below the relative increase in water required.
In the Gila Subregion the relative increases in employment, value added
and final demand were less than half the relative increase in water re-
quired in 2000 and 2020. :

An input-output analysis was made of the economy of each of the
subregions in the base year and in each of the target years to show the
direct and indirect value added (defined in the Glossary) and the direct
and indirect requirements for water, cropland harvested, and labor per
$1,000 of final demand (defined in the Glossary) for products of each
sector. These relationships are referred to as ''factors" in this appen-
dix. Using these factors, tabulations were prepared to show the relation-
ships for the economy of each subregion. As is generally recognized,
value added related to total water directly and indirectly used varies
greatly from sector to sector, the ratio being relatively high for most
nonagricultural sectors and relatively low for the agricultural sectors.
The relationships are similar with final demand and labor related to
water used directly and indirectly. A major part of the Region's water
is used directly and indirectly by the food and kindred products, eat-
ing and drinking places, and agricultural sectors to produce a relatively
small amount of value to the Region's economy.

Significant changes are projected to take place in water use with-
in the Region. The proportion of the Region's water used directly and
indirectly by the nonagricultural sectors is projected to increase sharp-
ly throughout the projection time frame. Conversely, the proportion used
directly and indirectly by the agricultural sectors is projected to de-
cline.

Value added to the economy per acre foot of water used by the pro-
ducing sectors as a group is projected to increase about 10 times from
1965 to 2020 in the Lower Main Stem and Gila Subregions, and about 3.6
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times in the Little Colorado Subregion. The large increases are due
primarily to an increase in the proportion of the total water used in
those sectors of the economy where value added per unit of water is
relatively high. However, a part of the increase is attributable to
projected technological advances.

Since, as is generally recognized, value added to the economy re-
lated to water directly and indirectly used varies greatly from sector
to sector, transferring water from one use to another may or may not
have a beneficial effect on the economy. The factors relating value
added, and direct and indirect requirements for water, land, and labor
to final demand, referred to above, can be used as illustrated in the
appendix to analyze the effects of alternative uses of water. These
factors also can be used, as illustrated in the appendix, to analyze the
effects of increasing or decreasing the amount of water available.

The modified OBE-ERS projections indicated some significant changes
in production compared with the OBE-ERS projections. Since the OBE-ERS
regional projections were a part of a coordinated set of national-inter-
regional projections which equated demand with supply, an investigation
was made to the extent data were available, to determine the effect the
changes would have on prices of the commodities involved. The analysis
indicated the higher level of production of vegetables and citrus with
the modified OBE-ERS projections would depress prices somewhat through-
out the projection time frame, the reduction in vegetable prices increas-
ing to about 5 percent in 2000 and 2020, and the reduction in citrus
prices increasing to about 4 percent in the year 2020. The reductions
would be larger, of course, if other regions also exceed the baseline
projections, as is the case in the California Region. The reduction in
beef production and the increase in milk production are not expected to
have much effect on prices of the commodities.

Changes in commodity prices indicated by alternative sets of pro-
jections should be considered in development of associated framework

plans.

A sensitivity analysis indicates that with total crop production in
the Region held constant at the OBE-ERS projected level, a 10 percent in-
crease in projected yields causes approximately a 9 percent reduction in
the acreage of cropland harvested in the Region, and reduces water re-
quired in the Region by roughly 450,000 acre feet, which amounts to about
7 percent of total water required in 1980 and 6 percent in 2020. A 10
percent decrease in projected crop yields causes approximately an 11 per-
cent increase in irrigated cropland harvested, and increases total
regional water requirements by approximately 550,000 acre feet, which
comprises about 8.6 percent of total regional water requirements in 1980
and about 7 percent in 2020. The Gila Subregion accounts for about 75
percent of the change in water requirements in the Region.




The OBE June 1969 projections of population and employment for the
Region were substantially lower than the OBE-ERS projections, particular-
ly in the Lower Main Stem Subregion. The reduction in projected region-
al population was 5.6 percent in 1980, 12.0 percent in 2000, and 23.4
percent in 2020, Similar relative reductions were made in projected tot-
al employment. However, there was considerable variation by industry,
changes in direct and indirect employment ranging from a regional reduc-
tion of 48 percent in manufacturing to a regional increase of 26 percent
for mining employment. The result was that projected final demand of the
Region was reduced 10 percent in 1980, 19 percent in 2000, and 31 percent
in 2020. Projections of value added in the Region were reduced by simi-
lar proportions. The reduction in projected total water requirements
ranged from 7.5 percent in 1980 to nearly 21 percent in 2020, and those
for irrigated cropland harvested from 7 percent in 1980 to 16 percent in
2020.

Several additional socio-economic analyses to extend and supplement
those included in this study would be beneficial in development of plans
for the Region. Conventional "water requirements' methodology--matching
of regional water demands and water supplies--is inadequate for water
resources planning as it represents a ''single-valued'" solution to a com-
plex investment decision process. Economic impacts of alternative region-
al framework plans should be included at all steps in the plan formula-
tion process as they may concern study assumptions, alternative economic
structures, alternative levels of water availability, technologies, sing-
le plan functions, or interregional shifts in agricultural production.

It is recommended that a permanent Economics Work Group or subcom-
mittee of the Pacific Southwest Interagency Committee be established to
facilitate continuation of interagency cooperation in these studies, to-
gether with periodic review, assessment, and updating of completed studies.
The large measure of uncertainty involved in water resource planning
serves to emphasize this recommendation.

xi
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CHAPTER I - INTRODUCTION

This study pertains to the economic base of the Lower Colorado Region
and to projections for 1980, 2000, and 2020. It is part of a comprehensive
national-interregional framework study, commonly referred to as a '"Type I
study'", being made under the auspices of the Water Resources Council, the
basic objective of which is the formulation of framework plans to provide
a broad guide to the best use, or combination of uses, of water and related
land resources of the Region to meet foreseeable short-and long-term needs.
Five major elements are involved:

1. Studies and projections of economic development,

2. Translation of such projections into needs for water and
related land resource uses,

3. Appraisal of the availability of water supplies, both as
to quantity and quality,

4, Appraisal of the availability of land resources, and

5. A description of the characteristics of present and
future problems and the general approaches that appear
appropriate for their solution.

PURPOSE AND SCOPE

As part of the Regional Comprehensive Framework Study, the purpose of
this appendix is to provide economic data and analyses pertaining to the
Region's economy in the base period and in the projection time frame which
may be useful in formulating and appraising framework plans. The economic
data and analyses presented pertain to the Lower Colorado Water Resource
Region, as defined in a later section. The base period is referred to as
1965 and, as far as feasible, represents a normalized situation rather
than the specific situation prevailing in that year. The projection time
frame extends 55 years into the future with three target years; 1980, 2000,
and 2020 being used in the study.

Specific objectives of the economic base and projections appendix are:

1. Portray and analyze the economy in the base period together
with historical material pertinent to the projections.

2. Provide the baseline or 1968 OBE-ERS set of projections for
use in the Regional framework study. The baseline projections
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are referred to as the "OBE-ERS projections'" since the
primary or structural projections of the economy were
developed by the Office of Business Economics, U. S.
Department of Commerce, and the Economic Research Service,
U. S. Department of Agriculture, for the Water Resources
Council, as a part of a consistent set of national-inter-
regional projections which equates national demand with
supply and provides a first approach to consistent
regional projections based on historical trends in inter-
regional production relationships.l. The '"baseline" con-
cept, in simplest terms, means that a particular set of
projections is selected as a base against which all other
projections are compared or analyzed as alternatives.

The primary or structural baseline regional projections
provided by the Water Resources Council were disaggregated
and supplemented by the Economics Work Group to provide a
complete set of internally consistent baseline projections
for each of the three subregions of the Lower Colorado Region.

3. Analyze and critically review the OBE-ERS projections, in-
cluding their relationship to the national baseline pro-
jections.,

4, Provide the modified OBE-ERS projections, which comprise
the set of projections used as a basis for the '"plan" set
forth in the General Program and Alternatives appendix.
This set of projections is referred to as the "modified
OBE-ERS projections'" since they include modifications of
the OBE-ERS projections as outlined in Chapter III of this
appendix,

5. Analyze the modified OBE-ERS projections primarily in terms
of their comparison to the OBE-ERS projections.

1/ Preliminary Report on Economic Projections for Selected Geographic
Areas 1929 to 2020, Volume I, Draft for Comment and Criticism Not For
Publication, United States Water Resources Council, Washington, D. C.,
March 1968; and Preliminary Projections of. Economic Activity in the Agri-
cultural, Forestry and Related Economic Sectors of the United States and
Its Water Resource Regions 1980, 2000 and 2020, for use of the Water Re-
sources Council and Cooperating Agencies for Comprehensive River Basin
Planning, Prepared by Economic Research Service and Forest Service, U. S.
Department of Agriculture, August 1967. In some cases the year 1968 is
included in referring to these projections to clearly distinguish them
from subsequent revisions. Projections provided in Volume I referred to
above were revised by the Office of Business Economics and reissued by
the Water Resources Council ‘in June 1969. These revised projections,
treated in Chapter IV, are referred to in this report as the OBE June 1969
projections to distinguish them from the 1968 OBE-ERS projections.
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6. Analyze the OBE June 1969 projections relative to the 1968
OBE-ERS projectjons and portray the effect upon the economy
of the Region.lJ

7. Provide analyses of pertinent socio-economic relationships
in the base period and projected economy pertaining to
water and related land resources.

8. Provide recommendations for additional socio-economic studies
which are needed.

Since this study is basically designed to serve water resource plan-
ning, emphasis is placed on those sectors of the Region's economy which
are resource oriented. All sectors of the economy are involved with
natural resources in some way, but resource-oriented sectors, such as
agriculture, are heavy users of natural resources. A large proportion
of the analysis was focused on such industries.

RELATIONSHIP TO OTHER APPENDIXES

Being a part of the comprehensive framework study, this appendix
was correlated as far as possible with other appendixes. The Economics
Work Group worked closely with other work groups in exchange of data
and material as needed for carrying out various aspects of the over-all
study. Material provided other work groups encompassed a wide range of
data pertaining to the population and economy of the Region in the base
period and throughout the projection time frame. Material provided in-
cluded the OBE-ERS and modified OBE-ERS projections, together with
supplementary base period and projections material and analyses prepared
by the work group to make the framework projections more meaningful and
useful to the work groups. Similarly, considerable material provided
by other work groups was utilized in this study.

The effort to correlate this appendix with others involved in the
framework study was largely successful. The only significant difference
occurred in the electric energy sector. After considerable effort to
integrate the electric energy projections presented in the Power appendix
into the economic models for the Region, the Economics Work Group con-
cluded that these projections were not consistent with demands at the
population, employment, and implicit economic activity levels projected
by OBE-ERS. Thus, power projections consistent with OBE-ERS projections
were developed by the Economics Work Group and used in economic analyses
at that level. The power projections provided by the Power Work Group
were used in studies at the modified OBE-ERS level.

ORGANIZATION OF THE REPORT

Material pertaining to the base period and the OBE-ERS projections,
together with an analysis of the projections and their relationship to

See footnote 1/ page 1V-2 IV-3




the national baseline projections, is presented following the introduc-
tion. Then follows the modified OBE-ERS projections which are related
to the base year and to the OBE-ERS projections. The concluding chapter
includes analyses of pertinent socio-economic relationships in the base
period and projected economy pertaining to water and related land re-
sources, together with recommendations for further work. A glossary is
included as a supplement at the end of the appendix.

A large volume of data was compiled and organized in the process
of making this study. Only summary tabulations and the minimum of detailed
tabulations are included in the appendix. The remaining tabulations which
provide data pertinent to the study are to be compiled in a supplement,
reproduced in mineograph or similar form for limited distribution.

REGION AND SUBREGION DELINEATION

The Lower Colorado Region was subdivided into three subregions for
the Type I study: 1) Lower Main Stem, 2) Little Colorado, and 3) Gila.
Several factors were considered in selection of subregion boundaries.
One major factor was to develop logical and practical hydrologic subregions
that could be utilized effectively in water resource planning. Another
was \the availability of existing data in the respective functional fields.

The Region and subregions were delineated by both hydrologic and by
political subdivision or economic boundaries. See Map No. 1019-314-44,
When necessary or desirable to distinguish between the two delineatiomns,
the words "hydrologic'" or "economic" are used in conjunction with the
Region or subregion involved.

Material in this appendix is based upon the economic Region and sub-
region delineation. These areas are synonymous with the water resource
planning areas for which projections were provided by the Water Resources
Council. The counties included in the three economic subregions are:

Lower Main Stem Little Colorado Gila
Arizona Arizona Arizona
Coconino Apache Cochise
Mohave Navajo Gila
Yuma Graham
Greenlee
Nevada New Mexico Maricopa
— Pima
Clark McKinley Pinal
Lincoln Santa Cruz
Yavapai
Utah
New Mexico
Washington
Catron
LV=4 Grant

Hidalgo
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SOURCES OF DATA

Data for this study were obtained from numerous published and unpub-
lished sources including Federal, State and local govermment agencies,
universities and private organizations. Baseline (OBE-ERS) Regional
projections of population, employment, personal income, earnings per
worker, and production of major groups of agricultural products consis-
tent with the national projections were provided by the Water Resources
Council.l/ Supplemental material and data were provided by the Office
of Business Economics, U. S. Department of Commerce, and by the Economic
Research Service, U. S. Department of Agriculture. Some data were obtain-
ed from informed individuals, who often developed the estimates in group
consultation. The economic (input—output) models prepared in the 1960
Colorad? Economic Base Study were of particular importance to the over-all
study.z. Maximum use was made of data compiled by other work groups in-
volved in the Type I study.

Sources of data for various parts of the study are given throughout
the report where the data are presented.

METHODS OF ANALYSIS

The methods of analysis varied depending on the economic measure
under study. OBE-ERS population projections, for example, employed the
component projection method, supplemented by trend analysis. Budget and
regression analysis were used extensively in analyzing trends and crop
yields, livestock production and the like. The input-output method of
analysis was used in developing the level and pattern of economic activity
in the base year and for structuring the economy in the selected "target
years.é. The input-output models were also used in some of the analyses
which were made. Projections also were used in the analysis to indicate
relationships within the economy, need for water and related land re-
sources, and socio-economic pressures that may develop, etc. Because of
the dominant role of projections in the study and the potential of this
type of analyses, the treatment of them is set out in a separate section.

l/ Preliminary Report on Economic Projections for Selected Geographic
Areas 1929-2020, Volume I, U. S. Water Resources Council, Washington, D.C.,
March 1968, and Preéliminary Projecticns of Economic Activity in the Agri-
cultural, Forestry and Related Economic¢ Sectors of the United States and
Its Water Resource Regions 1980, 2000, and 2020, prepared by the Economic
Research Service, U;S.D.A., for the use of the Water Resources Council and
cooperating agencies, August 1967.

2/ Udis, Bernard, et al, An Interindustry Analysis of the Colorado
River Basin in 1960 with Projections to 1980 and 2010, and supporting pub-
lications, June 1968.

3/ For a non-technical discussion of input-output analysis the reader
is referred to The Elements of Input-Output Analysis by William H. Miernyk,
Random House, New York.
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THE NATURE OF PROJECTIONS AND THEIR ROLE IN THE PLANNING PROCESS

Projections generally are regarded as conditional estimates of the
future, They are not absolutes or goals but conditional estimates of
economic parameters in a future time period. Projections are based on
knowledge of the past, on foreseeable developments, and on assumptions
regarding the future, TUse of past experience, observations, and relation-
ships within the economy is essential in developing projections since they
comprise the only indicators available of the future. Past trends may be
modified, however, in the projection process based upon foreseeable de-
velopments which, of course, have their roots in past experience, and al-
so by changing the assumptions used in making the projections. Assump-
tions define the "nature of the future'", usually in broad general terms,
to be used in making projections. Hence, the essence of the projection
procedure is to study the past in order to construct an empirical picture
of the economy, determine relationships which exist together with causal
factors, develop a set of assumptions regarding the future, and trace the
development of the economy consistent with past and assumed future con-
ditioms.

The objectives of the national-interregional comprehensive framework
study encompassed development of the OBE-ERS or baseline set of projec-
tions, as outlined or defined above. Regional studies which are a part
of the national-interregional framework study naturally need to use the
baseline projections in their analyses to maintain over-all consistency
in the national-interregional cooperative effort. A Regional study based
on any other set of projections would cause problems since the coordinated
supply-demand relationship of the framework study would be disrupted.
Moreover, deviation from the baseline projections on the plus side im-
plies a Regional comparative advantage greater than that used in develop-
ing the national-interregional framework projections. Similarly, deviation
from the baseline projections on the minus side implies a Regional com-
parative disadvantage relative to that used in developing the framework
projections. Hence, it is evident the baseline projections play a singular
role in the framework studies.

However, the primary role of baseline projections in framework
studies does not preclude use of other projections in such studies. 1In
fact, use of alternative projections properly related to the baseline
projections strengthens the analyses by broadening the scope of knowledge
provided. An analysis based upon the baseline projections provides an
indication of what the situation would be with those projections. Similar-
ly, an analysis based on a second set of projections would indicate the
situation with that set of projections. But, if the second set of pro-
jections is properly structured relative to the baseline projections, the
two analyses can provide more knowledge than the sum of the two since the
basis for inference is more than doubled; e.g., a basis for judgement is
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provided regarding the area between the two projections, and possibly re-
garding the direction of change which is not provided by individual pro-
jections. Additional analyses, each hased upon a different set of pro-
jections, properly structured relative to the baseline projections and to
each other, would naturally broaden the scope of understanding regarding
potential socio—-economic problems, indicated shortages of resources, and
other undesirable conditions and relationships within the economy, there-
by facilitating development and activation of plans to alleviate such
conditions.

Some of the more important uses of alternative projections in frame-
work studies are to:

1. Indicate a modification of the Regional baseline projections
made in the Regions. The modified OBE-ERS projections fall
in this category. Views of Basin State representatives and
study of historical and probable trends in the Region indicat-
ed that the Regional disaggregation of the national projections
should be adjusted in some respects. The proposed adjustments
were shown as modifications of the OBE-ERS projections and com-
prise an alternative set of projections.

As indicated above, a baseline set of national-interregional
projections is based upon projected interregional relation-
ships in production of goods and services. In other words,
the comparative advantage of each of the Regions comprises a
part of the national-interregional projection framework used
in disaggregating the national baseline projections. Alter-
native projections which increase the Region's share of the
national baseline projections are based upon the premise that
the Region has a comparative advantage, for example, climate,
greater than that recognized in the national-interregional
projection framework, and vice-versa.

2, 1Indicate benefits to be derived from programs necessary to
effectuate baseline projections. The analysis required to
give this information involves developing an alternative set
of projections without the programs and comparing the results
with those derived from the baseline set of projectiomns.

3. Analyze the effect of increasing or decreasing the baseline
level of resource utilization. For example, what would be
the effect of increasing the level of water availability
above, or of reducing it below the level required by the
OBE-ERS projections. Deyeloping alternative projections of
the economy consistent with the projected alternative level
of resource availability will shed light on such questions.
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4. Analyze the relatiye benefits to he deriyed from alternative
uses of a given amount of resources. For example, alternative
projections can he deyeloped to compare the results of using
a given quantity of water to produce citrus versus using the
same quantity of water to produce vegetables. This type of
analysis is made by increasing the projected size of one sector
and decreasing the projected size of another sector.

5. Provide a sensitivity analysis of the baseline or alternative
(subject) projections. Since projections usually are of the
point or line type, the basis for judgement can be improved
by broadening the line to a band by developing alternative
projections on both sides of the baseline or the subject pro-
jections. Moreover, since many projections involve rates of
growth—-rate of population growth, rate of increase in crop
yields, etc,,-—the band outlined by the alternmative projec-
tions will often increase in width throughout the projection
time frame. The increasing probability of error as the pro-
jection time frame is extended also can be appropriately re-
flected by a band gradually increasing in width.

6. Indicate the effect of a new sector of economic activity, not
included in the baseline projections, being developed during
the projection period, and vice versa. This type of alter-
native is difficult to develop due to lack of a historical base
to indicate the structure of the projected economy with the
sector added (or dropped) and probable relationships among
the sectors. ’

ASSUMPTIONS

As indicated above, projections are based in part upon assumptions
regarding the future. As a part of the national-interregional compre-
hensive framework study, the baseline (OBE-ERS) projections were formu-
lated within a set of national assumptions. The most significant of
these are summarized below, together with applicable Regional assumptions.
Some assumptions pertaining to specific aspects of the study are given
later where those aspects are discussed.

National Assumptions

1. There will be no major wars or serious political, social,
economic, or physical developments which will seriously affect
the long-run growth pattern of the economy.

2. Water will play the same role in stimulating or depressing
economic growth in the future as in the past.
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10.

Population of the United States, 194.6 million people in
1965, is projected to grow at an average annual rate of 1.3
percent (U.S, Census, Series C leyel) over the 1965-2020 pro-
jection period. This projection reflects a substantial de-
cline in fertility rates from the 1962-65 level,

National policies designed to insure a high level of long-run
economic growth consistent with full employment in a free
enterprise economy will prevail, Gross National Product
(expressed in 1958 dollars) was $616.,7 billion in 1965 and

is projected to grow at an average annual rate of 4.0 percent
over the projection period.

The civilian labor force, 75.6 million people in 1965, and
civilian employment, 72.2 million people in 1965, is projected
to grow at an average annual rate of 1,5 percent over the pro-
jection period. WMilitary strength is assumed to be 2,7 mil-
lion in 1970, and 2.6 million for 1975 and subsequent years.
Unemployment is projected to remain constant at an average
annual rate of 4.0 percent.

Personal income per capita (expressed in 1958 dollars) was
$2,542 in 1965 and is projected to grow at an average annual
rate of 2.9 percent over the projection period.

Base-period normal price relationships among inputs, and
between inputs and outputs, will continue throughout the pro-
jection period.

Education levels of individual workers are expected to rise
and, coupled with added capital, contribute to increased
labor productivity. Product per capita (expressed in 1958
dollars) was $3,169 in 1965 and is projected to grow at an
average annual rate of 2.6 percent over the projection period.

Development and adoption of new types of products, processes,
production methods, and occupational skills will continue and
contribute to increased efficiency and labor productivity.
Private economy product per man-hour (expressed in 1958
dollars) was $4.42 in 1965 and is projected to grow at an
average annual rate of 3.0 percent over the projection period.

Since no attempt was made to look into the future and identify
specific details of the future economy, it was assumed that
the impact of new products, new activities, new techmnologies,
etc., that will inevitably come into being, will be subsumed
under the labels by which the economy is currently identified,
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11.

12,

Regional

Credit availability, tenure arrangements, zoning, and tax-
ation policies will not interfere with adjustments, includ-

ing firm consolidation, purchase of new equipment, and applica-
tion of new technologies.

Government programs are expected to exist during the projec-
tion period; however, market forces will be assumed to be

the dominant factor in allocation of resources. This implies
a gradual decrease in production constraints and greater
market influence during the projection period.

Assumptions

1‘

Since the regional baseline (OBE-ERS) projections were de-
rived from national projections, the general national assump-
tions also apply to the regional projections. However, pro-
jected average annual rates of increase for the population,
employment, personal income per capita, productivity, and
gross regional product parameters will be more than, or less
than, national rates, depending upon future regional condi-
tions. With the OBE-ERS level of development population is
projected to grow at an average annual rate of about 2.3 per-
cent over the 55-year period in the Lower Colorado Region,
compared with 1.3 percent for the United States.

The consensus in the Region was that water availability had
not significantly retarded economic growth in the Region and,
therefore, it was assumed water will be available in suffi-
cient quantity and quality to support the OBE-ERS projections
of the regional economy.

The production of various products was assumed to be suffi-
ciently profitable to induce projected production.

The above general assumptions and qualifications essentially
apply also to the modified OBE-ERS projections. However,

with the modified OBE-ERS projections, population is project-
ed to increase at an average annual rate of 3.0 percent from
1965 to 1980, 2.5 percent from 1980 to 2000, and 1.9 percent
from 2000 to 2020, the average annual increase for the 55-year
period being 2.4 percent.

Modifications to the OBE-ERS projections for the Lower
Colorado Region were assumed to leave the price level un-
changed. In other words, a perfectly elastic demand for
products of the Region was assumed. However, the effect
on commodity prices of eliminating this assumption is
analyzed in Chapter IV,
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CHAPTER II - THE ECONOMIC BASE AND 1968 OBE-ERS PROJECTIONS

The Lower Colorado Region has an abundance of most resources needed
for growth and development of the economy. There is an abundance of
land well suited for irrigated agriculture, urban development, recreation,
open areas, and wildlife. Large reserves of a number of important metals
provide a firm base for mining and the minerals industry. Forests of the
Region provide a base for industries producing industrial timber products,
pulpwood, and finished products.

The climate of the Region is a major asset. Year-long production
of a wide range of crops including high quality citrus, winter vegetables,
and specialty crops yields products vital to the health and well-being of
the nation. The mild, dry climate contributes significantly to efficient
production of finished beef in large mechanized feedlots.

BIA

Photo 1. Value of lettuce produced during the winter months in
the Region for major markets was $54 million in 1965.
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The climate also contributes to manufacturing in the Region. With
the Region being an enjoyable and healthful place in which to live, work-
ers are available or can be readily attracted for employment in manufac-
turing. Even more important, the dry climate facilitates economical manu-
facturing. Even more important, the dry climate facilitates economical
manufacture and storage of various products. It is particularly impor-
tant in manufacture of electrical components, especially high voltage
equipment; in apply surface coatings such as metallic coatings; in various
chemical processes; and in manufacture of precision equipment.

The Region is recognized as an outstanding retirement area, and

as a desirable area for a number of health problems due to the warm winter
weather, clean air, low humidity, and a maximum of sunshine. These same

factors, along with invigorating yet moderate winter and summer temperatures
at higher elevations, all coupled with natural and singular beauty of land-
scape, make the Region a desirable recreational and tourist area.

Photo 2. BR Photo 3
Water skiing and snow skiing can be enjoyed the same

day within a 2-hour drive.

The OBE-ERS projections comprise a consistent set of national-inter-
regional projections which equate national supply with demands and pro-
vide a first approach to consistent Regional projections based upon histor-
ical trends in interregional production. The national projections were
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developed within the framework of assumptions given above on the basis

of a broad and comprehensive body of time series data including national
income and product, flow of funds, interindustry sales and purchases
(input-output transactions), balance sheets, agricultural production

and consumption of crops and livestock products, imports and exports,

per capita consumption, and the like. The national projections were then
disaggregated to provide regional projections for the component river
basins of the Nation. Hence, the OBE-ERS projections comprise a consist-
ent set of national-interregional baseline projections which indicate the
type of economy and potential socio-economic problems and pressures on
resources which may or may not be acceptable to the regional and national
segments of society. Plans may then be developed to guide action taken
to prevent development of socio-economic problems. Water resource plan-
ning is to guide action in water resource development to meet socio-
economic goals and to forestall forseeable adverse effects.

The regional baseline (OBE-ERS) projections provided by the Water
Resources Council were in terms of aggregates such as population, personal
income, employment in total and for selected sectors, earnings of workers,
and production requirements for groups of crops and livestock products.

As a part of the regional framework study these aggregate or summary pro-
jections were further disaggregated and supplemented to provide a coordi-
nated projection framework for the economy of the Region. Throughout this
study these projections are referred to as the OBE-ERS or baseline pro-
jections even though only the aggregate or summary projections were
developed by the Office of Business Economics and the Economic Research
Service.

POPULATION

The Lower Colorado Region is one of the fastest growing areas in the
United States from a population standpoint. In 1965 the estimated popula-
tion of the Region was 1,877,000. This represented an increase of over
200 percent in the previous 25 years, compared with an increase of less
than 50 percent for the United States as a whole. The OBE-ERS projected
growth for the Region from 1965 to 2020 shows an increase of about 250
percent, compared with a projected increase for the United States of
slightly over 100 percent.

Within the Region, a major part of the population is in the Gila Sub-
region. Table 2.1 and Figure 2,1. However, the proportion of the Region's
population residing in the Gila Subregion is projected to decline slightly
over time, from 75 percent in 1965 to 70 percent in 2020. Population of
the Lower Main Stem Subregion, on the other hand, is projected to increase
at a relatively faster rate than that of the Gila Subregion, the proportion
of the Region population in the Lower Main Stem Subregion increasing from
18 percent in 1965 to 26 percent in 2020. The Little Colorado Subregion
has a relatively small proportion of the Region population and it is pro-
jected to decline from 7 perceat in 1965 to 4 percent in 2020.

Iv-14




TABLE 2.1
POPULATION FOR 1965
: AND
OBE-ERS PROJECTIONS TO 1980, 2000 AND 2020
LOWER COLORADO REGION

OBE-ERS Projections

hred : 1965 . —ms5 2000 2020
- 00—
Lower Colorado Region : 1,877.0 2,644.1 4,263:2 6,639.2
LMS Subregion : 345.2 556.2 1,023.2 1,756.0
Arizona : 120.7 147 .1 197.7 290.5
Nevada : 213.:9 397.5 812.7 1,451.5
Utah : 10.6 11.6 12.8 14.0
L Colo Subregionl/ " 125.0 180.0 219.6 261.7
derfoomn : 85.5 124.8 152.2 181.4
New Mexico . 39.5 35 4.2 67 .4 80.3
Gila Subregionl/ : 1,406.8 1,907.9 3,020.4 456215
Arizona . 1,379.4 1,870.8 2,970.7 4,531 .4
New Mexico : 27 .4 37.1 49,7 90.1
Arizona total : 1,585,6 2,142.7 3,320.6 5,003.3
Nevada total ; 213.9 397.5 812.7 1,451.5
New Mexico total : 66.9 92.3 117.1 170.4
Utah total : 10.6 11.6 12.8 14.0

1/ The initial OBE-ERS projections provided for the Little Colorado Sub-
region were too low to be consistent with the historical and anticipated
future trend. After considerable study, the Water Resources Council
approved a transfer of sufficient projected population from the Gila to
the Little Colorado Subregion to alleviate this situation, it being
recognized that with the substantially larger population in the Gila
Subregion the transfer would not significantly affect its projected
population.
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FIGURE 2.1

LOWER COLORADO REGION

POPULATION 1940 —65 AND OBE-ERS
PROJECTIONS TO 1980, 2000 AND 2020.
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Urban and Rural Population

A larger proportion of the population of the Lower Colorado Region
lived in urban centersl/ in the base period than for the United States
as a whole. Table 2.2, This is due in large part to the heavy concen-
tration of population in the three major cities of Las Vegas, Nevada,

TABLE 2.2
PROPORTION OF POPULATION CLASSIFIED AS
URBAN AND RURAL IN 1960 AND 1965 WITH OBE-ERS PROJECTIONS
TO 1980, 2000 AND 2020
LOWER COLORADO REGION, BY SUBREGION

Area . : Esti- : OBE-ERS Projections
and $ 19601/ : mate $
Residence : 1965 1980 2000 2020
s B feemee—aae Percent ——=———————
Region : : 3
Urban : 74 3 80 : 88 92 95
Rural : 26 3 20 $ 12 8 5
LMS Subregion : : H
Urban s 71 s 78 : 88 92 96
Rural

29 2 22 : 12 8 4

L Colo Subregion s : s
Urban : 28 - 36 $ 45 51, 57

Rural s 72 : 64 - 55 49 43
Gila Subregion : - :

Urban s 78 g 84 ¢ 92 95 97

Rural - 22 : 16 : 8 5 3
United States s s H

Urban < 70 $ - s - - -

Rural - 30 - - s - - -

1/ Source: Based upon U. S. Census.

and Phoenix and Tucson in Arizona. However, the population of the Little
Colorado Subregion was largely rural in 1960.

1/ In general, the urban population comprises all persons living urban-
ized areas, including the densely settled urban fringe of urbanized areas,
and in places of 2,500 inhabitants or more outside urbanized areas.
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Projected trends in the
Region indicate that the pro-
portion of the population liv-
ing in urban centers will con-
tinue to increase during the
projection years. On a region-
al basis urban population will
increase over the projection
period while the projected
trend for rural population is
downward. However, in actual
numbers, the Little Colorado
Subregion rural population is
prcjected to increase about
40 percent by 2020.

Age

Although the Lower
Colorado Region is known as an
outstanding retirement area,
in 1960 only 6.7 percent of the
population was 65 and over.

This compares with 9.3 percent Photo 4.

for the United States. On the Central business corridor,
other hand, 40 percent of the Phoenix, Arizona. Photo
Region's population was under courtesy of Phoenix Chamber
18 years of age compared with of Commerce.

36 percent for the United States
as a whole., The median age for all people was 24.7 years compared with
29.5 for the United States.

Education

The Region as a whole ranks about average from an educational view-
point. However, there are great variations within the Region.

The proportion of the population 5 to 34 years of age enrolled in
school, as reported in the 1960 U. S, Census, is shown in table 2.3. The
Region, Lower Main Stem Subregion, and Gila Subregion percentages do not
differ greatly from those for the United States. But the Little Colorado
Subregion percentages in the two younger age groups are low.

The proportion of the population 25 years of age and older who had
completed a specified number of years of school in 1960 is shown in
table 2.4, 1In this comparison 4 percent of the Region's population was
without any formal education in 1960, double the United States' percentage.
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TABLE 2.3
PROPORTION OF POPULATION OF SPECIFIED AGES ENROLLED IN SCHOOL
IN 1960, LOWER COLORADO REGION BY SUBREGION, AND THE UNITED STATESL/

s Age in Years

Area

5-13 14-17 18-19 20-24  25-34

=== == -- Percent -——————————————m—

Region : 88 87 45 15 6
LMS Subregion : 90 91 41 10 5

L Colo Subregion : 79 80 43 14 7
Gila Subregion : 88 87 46 16 6
United States ~ 89 88 42 15 5

1/ Source: 1960 U. S. Census

TABLE 2.4
PROPORTION OF POPULATION 25 AND OVER WHO HAD COMPLETED
SPECIFIED YEARS OF SCHOOL IN 1960, LOWER COLORADO REGION, BY SUBREGION
AND UNITED STATESL/

Area : Years of School Completed :Median
and ¥ None :Elementary :High School: College :Yrs Com-
Sex : : 1-7 8§ : 1-3 4 : 1-3 4&0ver: pleted
—————————————————————— Percent —-——-=-me————m——————
Region
Male : 4 18 15 19 22 11 11 10.0
Female : 4 15 13 20 29 12 7 10.4
LMS Subregion :
Male : 3 15 14 21 26 12 9 11.0
Female : 3 11 12 23 33 12 6 115
L Colo Subregion .
Male : 24 22 11 16 15 6 6 s
Female : 30 18 9 15 17 6 5 72

Gila Subregion o
: 3 18 16 18 22 12 11 10.0

Male

Female : 2 15 14 20 29 12 8 10.6
United States .

Male : 2 22 18 19 21 9 10 10.3

Female : 2 18 17 20 28 9 6 10.9

1/ Source: 1960 U. S. Census
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Many Indians in the Region have not attended school. This conclusion is
indicated by the fact that one-fourth to one-third of the population of
the Little Colorado Subregion who were 25 or older in 1960 had not com-
pleted one year of schooling. At the other end of the scale, the Region
compares favorably with the United States in the proportion of the popu-
lation 25 and over with college training. However, here again the Little
Colorado Subregion shows up poorly. Similar relationships are evidenced
by the median years of school completed shown in table 2.4.

EMPLOYMENT

There were about 675,700 people employed in the Lower Colorado Region
in 1965, of which 134,800 were in the Lower Main Stem Subregion, 33,700
were in the Little Colorado Subregion, and 507,200 were in the Gila Sub-
region, Table 2.5, According to the 1960 U. S. Census, about 30 percent
of the employees were females compared with 32 percent for the Nation as
a whole.

Employment in the Region is projected to increase at a rapid rate,
the 2020 total being nearly 4 times the 1965 level. Continuing past
trends, the most rapid rate of increase is projected for the Lower Main
Stem Subregion where the 2020 employment is projected to be 5.4 times
employment in 1965. The Gila Subregion's employment is projected to in-
crease 3.6 times during the same period while the projected increase in
the Little Colorado Subregion is 2.7 times the 1965 level.

The rapid growth of employment projected for the Region stems primar-
ily from the rapid growth in population, but partly from an increase in
the participation rate--the proportion of the population employed.

Table 2.5. Continuing the historical trend, the participation rate is
projected to move up from 0.36 in 1965 to 0.40 in 2020. The rate is pro-
jected to increase in all three subregions, the largest increase being in
the Little Colorado Subregion primarily because of the low participation
rate in the base period.

A projected decrease in unemployment will be associated with project-
ed increased employment and the projected increase in the participation
rate, Estimated unemployment rates for the area in 1965 were: Lower
Colorado Region, 4.3 percent; Lower Main Stem Subregion, 5 percent; Little
Colorado Subregion, 9 percent; and Gila Subregion, 4 percent.

The employment patterns within the Lower Colorado Region and sub-
regions are shown in table 2.6. The shift from the traditional agricul-
tural and mining employment tco a more varied economy is readily noted
in the projections. Whereas agriculture, including agricultural service
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TABLE 2.5
EMPLOYMENT AND THE PARTICIPATION RATE 1940-65
AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020
LOWER COLORADO REGION BY SUBREGION

OBE-ERS Projections

e . 1940 019500 1965 T7oRy : 2000 : 2020
f ————————————————— Employmentl/—-l,OOO —————————————————
Region s 175.9 288.5 675.7 1,016.8 1,678.7 2,642.4
LMS Subregion : 24.7 46.5 134.8 224.0 421.0 727.1
L Colo Subregion: 23.7 25.3 33..7 54.9 75:.3 91.1
Gila Subregion : 127.5 216,7 507.2 7137 9 1,182.4 1,824.2

e —————————— Participation Rate2/ ————cmemmmmmemem

Region : 0.302 0.329 0.360 0.385 0.39%4 0.398
LMS Subregion $ 0.323 0.380 0.3905 0.403 0.411 0.414
L Colo Subregion: 0.325 0.298 0.270 0.305 0.343 0.348
Gila Subregion : 0.295 0.327 0.3605 0.387 0.391 0.395

.
°

1/ Total employment, including the Armed Forces. Projections for the
Little Colorado and Gila Subregions are not the same as the 1968 OBE-ERS
published projections due to the population transfer explained in foot-
note 1, table 2,1.

2/ Percent of population. Participation rates for all except 1965 and
projected participation rates for the Gila Subregion are from Prelim-
inary Report on Economic Projections for Selected Geographic Areas 1929
to 2020, Volume I, Water Resources Council, March 1968. Rates for 1965
and projected participation rates for the Gila Subregion were calculated.

businesses, employed 21 percent of the labor force in 1940, in 1965 it
had dropped to about 6 percent and is projected to drop even further to

a little over 1 percent by the year 2020. Mining also dropped from about
9 percent in 1940 to 2.6 percent in 1965, and further to only about 0.6
percent in 2020, One of the major increases in employment is in the
manufacturing sector which grew from 9 percent in 1940 to 13 percent in
1965, and should reach 17 percent of total employment by 2020. The ser-
vices sector had the most dramatic change from historic trends. In 1940
it had 21 percent of total employment, which grew to 26 percent in 1965
and will reach 37 percent by 2020,
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TABLE 2.6
EMPLOYMENT BY INDUSTRY IN 1965 AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020,
LOWER COLORADO REGION BY SUBREGION

Area and Tndustry 1965 § OBE-ERS Projections
: 1980 : 2000 ¢ 2020

————————————— 1,000 - -

Region :
Agriculturel/ : 39.20 38.49 37.86 35.64
ForestryZ/ : .91 .99 .90 .78
Mining . 17.90 16.60 16.40 16.20
Manufacturing $ 90.87 163.43 284 .60 459.46
Trade g 125.90 193.20 302.20 456.50
Services 3 178.20 305.00 575.80 977.70
Transportation ) 21.50 31.40 44,00 57.00
Contract construction i 56.60 79.30 120.90 182.30
Rentals 3 32,10 54.90 94.00 155.90
Utilities g 20.40 29,50 44,00 56.90
other3/ : 92.12 103.98 158.08 244,01
Total : 675.70 1,016.79 1,678.74 2,642.39

LMS Subregion y
Agriculture : 9.25 9.40 9.99 9.64
ForestryZ/ : .33 .37 .36 .32
Mining : .90 .70 .60 .60
Manufacturing : 9.00 18.40 31.50 50.80
Trade s 24 .40 43.90 75.20 129.40
Services : 47.60 90.00 189.50 343.40
Transportation s 4,50 6.50 10.50 15.40
Contract construction $ 11.80 17.70 31.20 51.60
Rentals : 4,50 9.40 20.90 40.70
Utilities $ 3.90 6.00 11.30 15.10
Other3/ : 18.62 21.66 39.92 70.14
Total 2 134.80 224,03 420.97 727.10

L Colorado Subregion 5
Agriculture/ : 3.18 2.62 2.43 2.10
Forestry?2/ : 46 41 +32 .26
Mining : .80 .70 .70 .60
Manufacturing g 5.67 10.83 14,40 17.26
Trade 6.30 J1.30 15.40 18.40
Services 7.90 13.10 18.80 23.40
Transportation 2.90 4,40 6.00 7.20
Contract construction : 3.40 5.10 6.00 7.10
Rentals 3 .60 1.40 2.70 3.30
Utilities s 1.30 2.30 3.00 3.60
Other3. : 1.24 2.74 5.57 7.85
Total : 33.73 54,90 75.32 91.07

Gila Subregion :
Agriculturel/ : 26.77 26.47 25.44 23.90
Forestry2/ : .12 .21 .22 .20
Mining ¢ 16.20 15.20 15.10 15.00
Manufacturing : 76.20 134,20 238.70 391.40
Trade - 95.20 138.00 211.60 308.70
Services 4 122,70 201.90 367.50 610.90
Transportation : 14.10 20.50 27.50 34.40
Contract construction : 41.40 56.50 83.70 123.60
Rentals 3 27.00 44,10 70.40 111.90
Utilities 5 15.20 21,20 29.70 38.20
other3/ : 72.26 79.58 112.59 166.02

Total : 507.15 737.86 1,182.45 1,824.22

1/ Includes agricultural service businesses.

2/ Includes only employees involved in timber harvesting. Practically all forests are on government
owned land and are managed by government employees. The number of government employees involved in
forest management amounted to about 57 percent of total forestry employment in 1965, and is projected
to equal 61 percent in 1980, 72 percent in 2000, and 79 percent in 2020.

3/ Government (including armed forces), professional services, domestic, and miscellaneous employment.
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Within the Region there is, of course, some variation in the relative
importance of the various industries employment-wise, and also in the
relative employment growth over time. While "services" stand out in all
three subregions, it stands out particularly in the Lower Main Stem Sub-
region, both in terms of relative importance in the base period and in
terms of the relative growth of employment. "Trade" is of roughly equal
relative importance in the three subregions and its relative importance
in terms of employment doesn't change much over the projection period.
Employment in 'manufacturing" is a smaller proportion of total employment
in the Lower Main Stem Subregion than in the other two subregions, and
this relationship is projected to continue. Agriculture is of relatively
greater importance employment-wise in the Little Colorado Subregion than
in the other two subregions. However, its relative importance in terms
of employment declines throughout the projection time frame in all three
subregions.

PERSONAL INCOME

Total personal income (wages, salaries, profits, and other income)
in the Lower Colorado Region, in terms of 1958 dollars, is projected to
grow at a rapid even though slower rate than historically. Table 2.7.
The projected annual compound regional growth rate for the 1965-2020
period is 5.5 percent compared with 7.8 percent for the 1940-65 period.
Hence, the projected regional growth rate, while rapid, is substantially
lower than the historical rate. The historical and projected rates for
the three subregions, together with those for the Region and the United
States, are as follows:

Total Personal Income:
Annual Compound Growth Rate, Percent

Projected

1940-65 1965-2020
LMS Subregion 8.9 6.1
Little Colorado Subregion 3.3 5.8
Gila Subregion 7+9 5:3
Region 7.8 5:5
United States excluding overseas 4.3 4.3

The regional growth in total personal income subhstantially exceeds
that for the Nation as a whole. The national annual compound growth rate
for both the 194065 and the 1965-2020 periods was about 4.3 percent.
Hence the regional historical growth rate is nearly double the national
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TABLE 2.7
PERSONAL INCOME 1940-1965 AND OBE-ERS PROJECTIONS
FOR 1980, 2000, AND 2020, LOWER COLORADO REGION, BY SUBREGION

Area Estimated £ "OBE-ERS Projections
1940 : 1950 : 1965 g 1980 - 2000 2020
Total Personal Income, Million Dollarsl/
Region i 650.7 1,436.4 4,302.1 10,547.1 30,158.2 81,452.5
LMS Subregion ? 105.7 2537 895.1 2,508.7 7,851.8 22,529.6
L Colo Subregion: 8:.1 84.2 131.1 517 .5 1,230.0 2,854.9
Gila Subregion : 487.0 1.098.4 3.276.4 7.520.9 21.076.4 56.,068.0

Per Capita Personal Income, Dollarsl/

Region o, 117 1,638 2,292 3,989 7,074 12,268
LMS Subregion 31,372 2,052 2,593 4,510 7,674 12,830
L Colo Subregion: 796 985 1,049 2,875 5,601 10,909

Gila Subregion :1,126 1,644 2,329 3,942 6,978 12,132

Per Capita Relative - United States = 1.00

Region : .859 +907 .901 970 .988 .988

LMS Subregion : 1.055 1,137 1.019 1.097 1.072 1.034
L Colo Subregion: .612 .546 412 .699 .782 .879
Gila Subregion : .866 <917 915 <959 .974 <978
1/ Subregions may not add to Region total due to rounding. Personal income is in

1958 dollars. Data for 1940 and 1950, projections of total personal income for the

Lower Main Stem Subregion, and projections of per capita personal income and per
capita relatives for the three subregions are from the publication Preliminary Report
on Economic Projections for Selected Georgraphic Areas 1929-2020, Volume I, Water Re-
sources Council, March 1968. Projected total personal income for the Little Colorado
and Gila Subregions is the product of per capita income and population. Projected
Regional total personal income is the sum of subregion totals. Data for 196%5 were
estimated on the basis of available data, including the input-output models.

growth rate, while the regional projected growth rate exceeds the national
rate by nearly 30 percent.

The growth in total personal income is due in large part to growth
in population. However, it is also due in part to an increase in personal
income per capita, as comparison of the following annual compound growth
rates with those given above for total personal income indicates;
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Personal Income Per Capita:
Annual Compound Growth Rate, Percent
Projected

1940-65 1965-2020
LMS Subregion 2.6 3.0
Little Colorado Subregion 1.0 4.4
Gila Subregion 3.0 3.1
Region 2.9 3.1
United States excluding overseas 2.7 2.9

On a per capita basis, personal income is projected to grow more
rapidly in the future than in the past quarter century. The increase is
particularly sharp in the Little Colorado Subregion. The rate of per
capita income growth in the Region has, and is projected to continue to
exceed that of the Nation.

On a dollar basis, per capita personal income in the Lower Colorado
Region increased from $1,117 in 1940 to $2,292 in 1965 and is projected
to increase to $12,000 in 2020. Table 2.7. Since the amounts are in
constant dollars they reflect a real increase in income undiluted by
inflation.

The projected increases in personal income per capita probably will
be derived from a combination of three sources: an increase in the employ-
ment participation rate, particularly in the Little Colorado Subregion;
an increase in productivity per worker; and an increase in profits and
other income derived from interest on investments and the like. Varia-
tion in personal income per capita in the base period also is accounted
for in large measure by these three factors.

Per capita personal income in the Lower Colorado Region is only about
90 percent of the national average, but is projected to nearly equal the
national average in each of the target years. Table 2.7. The Lower Main
Stem Subregion is relatively better off in terms of personal income than
the other two subregions, probably due to higher personal income in the
Las Vegas area. Personal income per capita in the Lower Main Stem is
slightly higher than the national average and is projected to continue so.
However, the other two subregions fall below the national average, par-
ticularly the Little Colorado Subregion. Even with the sharp and large
increase projected, personal per capita income in the Little Colorado Sub-
region lags throughout the projection time frame, reaching only 88 percent
of the national average by 2020. The dominant reason for the lower per
capita income in this subregion is undoubtedly associated with the rural
population which is primarily made up on Indians on reservations. The
opportunities of employment on reservations are low and the literacy

IV-26




BTIA
Photo 5. Establishment of new industries such as this sawmill on the
Fort Apache Indian Reservation will provide needed employment
opportunities.

levels and capabilities for fitting into the economic revenue-producing
channels outside the reservations likewise impede employment opportunities
for the Indians in the Little Colorado Subregion.

The Gila Subregion also has a large Indian rural population, and most
of the people of Spanish descent and the Negro people are likewise located
in this Subregion. Although opportunities of employment are higher in the
Gila Subregion, the low income status of these people tends to depress the
total per capita income level. Moreover, with most of the Lower Colorado
Region irrigated agriculture heing located in the Gila Subregion, the
itinerant farm labor, which is primarily hand labor of short duration,
tends to depress per capita income. The projections indicate rightfully
a softening of these depressant conditions; however, in all probahility
the relative ranking of per capita income among the three subregions will
remain the same throughout the projection period.
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ECONOMIC ACTIVITY

The economy of the Lower Colorado Region is made up of a wide range
of activities. The five major types of industries or activities and
their relative magnitude in the base year, with projections to 1980, 2000,
and 2020 are shown by subregion in table 2,8.

Total gross output in 1965 for the producing sectors in the Lower
Main Stem, Little Colorado and Gila Subregions amounted to about $1.6 bil-
lion, $ .3 billion and $5.7 billion respectively. The primary-secondary
industries defined as agriculture, forestry, mining and manufacturing
accounted for 23 percent of total processing output in the Lower Main Stem
Subregion in 1965. The tertiary or non-commodity producing industries
accounted for the balance or 77 percent. The same relationships in the
Little Colorado Subregion in 1965 were primary-secondary industries, 59
percent, and tertiary industries, 41 percent; while the Gila Subregion
reported 47 percent and 53 percent respectively. This points up the im-
portance of service oriented industries in the Lower Main Stem Subregion
--reflecting the Las Vegas complex, and to some extent, outdoor recreation.

It is noted that the primary industries, particularly mining and
agriculture, play a dominant role in the Little Colorado Subregion. The
economy of the Gila Subregion, however, shows considerably more balance
between primary-secondary and tertiary industrial activity.

The regional projections reflect change in the composition of the
economy. The Gila Subregion in 2020, for example, remains almost identi-
cal with regard to the distribution between primary-secondary and tertiary
activity. At the same time, however, manufacturing is expected to in-
crease from about 31 percent of industrial output in 1965 to almost 43 per-
cent in 2020.

With a high of 77 percent of total industrial output from tertiary
industries in 1965, the Lower Main Stem is expected to increase further
by 2020, showing almost 85 percent from tertiary industries. Manufactur-
ing in the Lower Main Stem remains about the same as a percent of total
industrial output--increasing from 12 percent in 1965 to about 13.5 per-
cent in 2020.

The composition of the Little Colorado Subregion economy shows the
greatest change over the projection period. An almost exact reversal
occurs with regard to primary-secondary versus tertiary industries. Pri-
mary-secondary industries decreased from 60 percent of total industrial
output in 1965 to 42 percent in 2020, while tertiary industries increased
from 40 percent to 58 percent respectively. Mining output, as a percent
of total, declines sharply during the projection period. Manufacturing
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TABLE 2.8
TOTAL GROSS OUTPUT BY INDUSTRY AND ASSOCIATED TOTAL PRIMARY INPUTS
BY SUBREGION, LOWER COLORADO REGION, IN 1965 WITH OBE-ERS PROJECTIONS
FOR 1980, 2000 AND 2020

: OBE-ERS Projections
L . 1965 1980 . 2000 . 2020

e Million 1960 Dollars —-————————-

LMS Subregion
Producing Industries

Agriculture s 123.3 185.2 255.1 329.8
Forestry $ 5.2 Tl 9.4 9.5
Mining 2 32.1 59.5 87.9 118.8
Manufacturing : 197.1 584 .5 1;529.5 3,670.0
Non-commodity
Producing Industries : 1,220.5 3,001.1 8,797.3 23,022.9
Total s 1,578.2 3,838.0 10,679.2 27,151.0
Value added : 1,280.2 3,596.1 11,036.4 30,357.4
Imports : 776.4 1,823.6 4,847.2 12,704.1

L Colo Subregion
Producing Industries

Agriculture : 14.7 171 22,2 27 .2
Forestry : 7.3 7.4 7.4 6.8
Mining : 112,2 160.7 183.4 138.5
Manufacturing > 72,1 157.0 296.0 484 .5
Non-commodity
Producing Industries : 138.4 268.1 535.3 909.5
Total t 344.7 610.3 1,044.3 1,566.5
Value added : 224,1 703.4 1,655.6 3,771.8
Imports : 205.5 406.3 790.5 1,525.3
Gila Subregion
Producing Industries s
Agriculture 3 458.4 819.3 1,022.1 1,269.1
Forestry : 2.1 4.3 6.0 6.4
Mining : 458.5 652.0 953.0 1,268.0
Manufacturing ¢ 1,759.1 4,330.0 11,370.7 27,850.0
Non-commodity :
Producing Industries : 2,977.7 6,347.5 15,307.1 34,904.3
Total : 5,655.8 12,153.1 28,658.9 65,297.8
Value added : 4,524.4 10,316.3 28,414 .4 72,846.3
Imports : 2,257.8 4,464.0 10.927.9 27,255.8




FIGURE 2.3
TOTAL GROSS OUTPUT BY INDUSTRY AND ASSOCIATED PRIMARY INPUTS BY SUBREGION, LOWER COLORADO REGION, IN 1965 AND OBE-ERS PROJECTIONS FOR 1980, 2000 AND 2020.l/
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output, however, shows an increase from 21 percent in 1965 to 31 percent
by 2020. As mentioned above, relatively rapid growth is expected for
the tertiary industries in the Little Colorado Subregion economy.

Value added, made up largely of government payments and income pay-
ments, amounted to about $1.2 billion in 1965 and is expected to increase
to $30.4 billion by 2020 in the Lower Main Stem Subregion. Value added
in the Little Colorado Subregion shows an increase from $ .2 billion in
1965 to approximately $3.8 billion in 2020. The Gila Subregion, which
accounted for 75 percent of total value added for the Lower Colorado
Region in 1965, increased from $4.5 billion in 1965 to $72.8 billion by
2020.

In order to complete the measurement of regional accounts in terms
of broad categories of the economy, it is necessary to measure gross
regional product. Gross regional product (GRP) as opposed to the flow of
income and payments discussed above, is defined as the sum of four major
expenditure components: 1) personal consumption expenditures, 2) govern-
ment purchases of goods and services, 3) gross private investment, and
4) net export -of goods and services. The goods and services included in
GRP are largely associated with market items and every effort is made to
eliminate double counting, or to measure only the value of final goods
and services produced. Such was not the case with the complete input-
output table where the value of goods and services produced is counted at
each point in the production process and therefore measures all transactions.

The present level and potential growth of GRP depends largely on
demographic, economic, and technological factors. In addition, the in-
fluence of public and private programs on the regional economy is of major
importance. Thus, GRP will differ from region to region depending upon
resource availability and utilization.

In table 2.9, GRP is given by subregion, showing major expenditure
components for 1965 with OBE-ERS projections to 1980, 2000 and 2020. Con-
sumption expenditures in this table represent expenditures by households
on consumer goods and services, and contributes the largest share to the
gross subregional product in all subregions. Government expenditures,
representing government spending for goods and services in the subregion,
contributes the next largest share to gross subregional product in all

subregions.

Gross investment expenditures represent capital investment in homes,
industrial facilities, equipment, and other long-term business needs,
including net inventory change of final goods and services.

Net exports of goods and services represent the net export balance
after all imports into the subregion have been deducted. As indicated in
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the table, all subregions show net import in 1965. However, the Gila
Subregion changes to a net export by 1980 and the Lower Main Stem by 2000.
In the case of the Little Colorado Subregion, as with many small and less
developed economic areas, the net export balance remains negative through-
out the projection period.

TABLE 2.9
GROSS REGIONAL PRODUCT BY SUBREGION, LOWER COLORADO REGION, 1965 WITH OBE-
ERS PROJECTIONS FOR 1980, 2000, AND 2020

Area and Item 1965 : OBE-ERS Projections
: 1980 : 2000 : 2020

LS _Subregtion o Million 1960 Dollars ——---—————m-v
Consumptive expenditures: 811.0 2,233.5 7,062.4 20,411.7
Government expenditures : 269.3 795.6 2,488.0 7,080.4
Gross investment expend-:

itures : 290.6 623.1 1,471.9 2,847.3
Net exports or (imports):

of goods & services : (90.7) (56.1) 14.1 18.0
Gross subregional prod- :

uct ¢ 1,280.2 3,596.1 11,036.4 30,357 .4
L Colo Subregion %
Consumptive expenditures: 127.8 465.6 1,053.3 2,565.9
Government expenditures : 1275 256.8 549.9 984.4
Gross investment expend-:

itures 4 51.3 119.3 235.2 451.2
Net exports or (imports):

of goods & services : (82.5) (138.4) (182.8) (229.6)
Gross subregional prod- :

uct s 2241 703.3 1,655.6 3,771.9
Gila Subregion s
Consumptive expenditures: 2,753.6 6,466.8 18,743.3 49,775.1
Government expenditures : 959.6 2,015.2 5,497.4 14,034.0
Gross investment expend-:

itures 2 822.5 1,811.0 4,097.7 8,913.0
Net exports or (imports):

of goods & services : (11.3) 233 76.0 124.2
Gross subregional prod- :

uct s 4,524.4 10,316.3 28,414.4 72,846.3
Gross Regional Product : 6,028.7 14,615.7 41,106.4 106,876.3
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Agriculture

In 1965 there were about 7.9 thousand farms (including ranches) in
the Lower Colorado Region of which 20 percent were in the Lower Main Stem
Subregion, 6 percent were in the Little Colorado Subregion, and 74 percent
in the Gila Subregion. These figures exclude Indian reservations or parts
of reservations counted as single units in the U. S. Census of Agriculture.
There were 41 of these in the Region in 1964; 7 being in the Lower Main
Stem Subregion, 24 in the Little Colorado Subregion, and 8 in the Gila
Subregion. The average size farml/ in the Region was 3,300 acres, the
average being 2,350 acres in the Lower Main Stem Subregion, 7,500 acres
in the Little Colorado Subregion, and 3,100 acres in the Gila Subregion.

Of the 7.9 thousand farms in the Region, about 5.6 thousand, or
70 percent, were classified as irrigated in the 1964 U. S. Census of Agri-
culture. In the Lower Main Stem Subregion 80 percent of the farms were
classified as irrigated, compared with about 60 percent for the Little
Colorado Subregion, and 70 percent for the Gila Subregion. Only a small
amount of the land in these farms was irrigated. '"Land irrigated in census
year“l/ averaged 213 acres per farm for the Region, 192 acres per farm for
the Lower Main Stem Subregion, 56 acres per farm for the Little Colorado
Subregion, and 230 acres per farm for the Gila Subregion._/

Of the 7.9 thousand farms in the Lower Colorado Region, about 5.4
thousand were classified as "commercial" farmst/ in the 1964 U. S. Census,
indicating that in genergl they sold farm products valued at $2,500 or
more. Commercial farmsk/ comprised 69 percent of all farms in the Region,
65 percent in the Lower Main Stem Subregion, 48 percent in the Little
Colorado Subregion, and 71 percent in the Gila Subregion. About one-
third of the commercial farms in the Region were in Economic Class I, the
largest size group. Table 2.10. The Gila and Lower Main Stem Subregions
also had a high proportion of Class I commercial farms. However, the
proportion dropped sharply in the Little Colorado Subregion where only
2 percent of the farms were in Economic Class I. The relatively small
proportion of commercial farms in the Little Colorado Subregion and their
relatively small size is a reflection of the low income of many farms in
that area. Moreover, many additional people living on Indian reserva-
tions in the area who derive a major part of their income from agriculture

1/ Excluding Indian reservations.

2/ All farms reporting any land irrigated in 1964 were counted as irrigat-
ed farms in the U. S. Census of Agricultmre. Only that part of the land
in irrigated farms that was watered by artificial means at/ any time in
1964 was included in land irrigated.
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have very low incomes. Hence, it is eyident that a large proportion of
the predominantly rural population of the Subregion realized low income
in the hase period.

Farms in the Lower Colorado Region, as a whole, are larger on the
average than farms in the United States. Commercial farms comprised about
70 percent of all farms in both areas in 1964, but relatively more farms
were in the larger classes in the Lower Colorado Region than in the
United States. Table 2,10, In the Lower Colorado Region one farm in
three sold $40,000 or more of products in 1964 compared with only one in
fifteen for the Nation as a whole.

TABLE 2,10
DISTRIBUTION OF COMMERCIAL FARMS BY ECONOMIC CLASS
IN THE LOWER COLORADO REGION AND THE UNITED STATES, 1964l/

Economic :Value of Farm : Commercial Farms, 1964
Class :Products Sold :United:Lower Co}o: IMS :L Colo : Gila ,
= : Per Farm :States: RegionZ :Subr24Subr2/ : Subr2/
; ($1,000) - - Percent ————————————-
Class I : 40 or more 7 32 28 2 34
Class IT : 20.0 to 39.9 12 14 15 15 14
Class III: 10.0 to 19.9 22 14 14 19 14
Class IV : 5.0 to 9.9 23 14 15 27 13
Class V : 2.5 to 4.9 20 14 16 22 13
Class VI : Under 2.5 16 12 12 15 12
Total ¢ 100 100 100 100 100

1/ Source: U. S. Census of Agriculture, 1964.
2/ Excludes Indian reservatiomns.

The larger commercial farms of the Lower Colorado Region are viable
businesses managed by capable businessmen who generally have ready access
to financial resources needed to implement decisions. The managers are
cognizant of changing conditions and ahle to take advantage of opportuni-

ty.
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Irrigated crop production is big business in the Region.
Large investments are necessary to develop and maintain
cropland for top production and efficient use of water.
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Value Added and Total Gross Output

Value added (VA) and total gross output (TGO) from agricultural sec-
tors in the Lower Colorado Region for 1965 and for 1980, 2000, and 2020
are given in table 2,11, Value added includes payments to Federal, State
and local governments for taxes, grazing permits, irrigation water,
licenses, etc., wages paid to labor, salaries, depreciation allowances,
interest income of individuals, and proprietor's profits. Therefore,
value added is derived from the payments side of the model and is equiv-
alent to gross regional product, which is derived from sales on the pro-
duction side when received for the total economy. Total gross output is
defined on a commodity basis and includes (a) total value of production
whether for open-market sales, for placement under loan with the Commodity
Credit Corporation, for inventory accumulation for use on the farm, or
for home consumption; and (b) government farm program and cost share pay-
ments for installation of conservation practices.

In working with total gross output figures it should be kept in mind
that they are designed to include double accounting. For example, feed
produced on the farm by the forage, feed and food crops sector may be
"sold" to the feeder livestock sector. In this case the value of the
feed would be included in the TGO for the forage, feed and food crops
sector, and it also would be reflected in the value of the fattened cattle
in the feeder livestock sector. As another example, a feeder calf pro-
duced by the range livestock sector may be sold to the feeder livestock
sector., The value of the calf is included in the range livestock sector
TGO and again in the feeder livestock TGO when the fed animal is marketed
—-—since the feeder livestock TGO includes the value of the finished animal,
not just the gain put on in the feedlot. To the extent that double account-
ing is involved, the total gross output of the Region exceeds the gross
regional product.

Total gross output for the agricultural sectors includes the follow-
ing in addition to government payments where applicable:

Range livestock includes the value of cattle and calves, sheep
and lambs, goats and kids, and wool and mohair produced, and
government payments.

Feeder livestock includes the value of fed cattle and calves,
and manure produced.

Dairy includes the value of milk and cream, dairy cattle and
calves, and manure produced.

Forage, feed and food crops includes the value of hay, feed
grains, food grains, safflower, sugar beets, and dry beans
produced.
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TABLE 2.11
VALUE ADDED AND TOTAL GROSS OUTPUT FROM AGRICULTURAL SECTORS IN THE THREE
SUBREGIONS OF THE LOWER COLORADO REGION FOR 1965 AND OBE-ERS PROJECTIONS
TO 1980, 2000, AND 2020

Subregion 3 1965 : OBE-ERS Projections

and 3 VA TGO : 1980 : 2000 : 2020
Sector : s VA TGO :VA TGO : VA TGO
Million 196Q Dollars

LMS Subregion

Range livestock : 10.1 17.6 10.1 18.0 10.7 19.3 11.4 20.7
Feeder livestock: Le? 14.5 4.8 36.2 77 56.3 11.4 81.0
Dairy 2 1.5 4.0 1.4 3.8 1.7 4.9 2.2 6.3
Forage, feed &
food crops 3 9.2 14.8 11.2 19.0 13.8 24,3 15.8 28.9
Cotton : 10.4 15.4 18.8 28.9 26.4 41.1 33.0 52.2
Veg & melon prod: 5.0 27.9 6.5 37.6 77 48.8 8.9 62.8
Citrus i 5.6 21.4 6.7 29.7 9.3 44,2 11.0 56.6
All other agric : 3.6 7.7 5S4 12:1 y o | 16.2 9.0 21.3
Total 1/ : 47.1 123.3 64.8 185.3 84.3 255.1 102.6 329.8
L Colo Subregion
Range livestock : 7.1 12.2 8.0 14.2 10.1 18.7 12.5 23.2
Feeder livestock: 0.08 0.3 0.06 0.3 0.05 0.3 0.04 0.3
Dairy 3 0.09 0.2 0.06 0.2 0.05 0.2 0.05 0.2
Forage, feed &
food crops 0.8 L.e3 .8 1.5 0.9 1.7 1.0 1.9
All other agric : 0.3 0.7 A 0.9 0.6 1.3 0.6 1.6
Total 1/ 8.37 14.7 9.32 17.1 11.70 22.2 14.18 27.2
Gila Subregion
Range livestock : 29.9 57.3 29.7 58.7 31.0 61.5 32.3 64.3
Feeder livestock: 16.3 118.4 118.2 365.1 164.2 485.6 222.2 632.0
Dairy : 13.0 32.4 12.7 31.3 19.9 40.0 30.2 51.2
Forage, feed &
food crops : 32.4 553 4l.5 74.1 49.3 91.1 54.4 105.6
Cotton : 54,1 113.7 78.7 178.3 83.6 199.2 91.5 230.1
Vegetables“g/ : 20.1 46.7 28.3 61.9 35.9 80.5 45.3 104.0
Citrus 3 247 13.7 3.4 18.1 4,2 23.2 5.1 28.3
All other agric : 749 20.8 12.4 31.8 15,8 40.9 20.9 53.5
Total 1/ : 176.4 458.3 324.8 819.3 403.8 1,022.0 502.0 1,269.0

1/ Totals may not equal sum of items due to rounding.
2/ Includes melons.

IV-37




Cotton includes the value of lint and seed produced and,
therefore, includes the ginning activity.

Vegetables and Melon Products include the value of broccoli,
cabbage, cantaloupes, carrots, cauliflower, celery, honeydew
and watermelons, lettuce, onions, potatoes, and other vege-

tables produced.

Citrus includes the value of grapefruit, lemons, oranges,
tangerines and other citrus produced.

All Other Agriculture includes the value of poultry and poultry
products, hogs, non-citrus fruits and nuts, and miscellaneous
crops and livestock produced. In the Little Colorado Subregion
some of the above sectors are not shown since little or none of
the product is produced. However, the value of any such pro-
duct which is produced is included in all other agriculture.

The value added to the economy by agricultural production in the
Region in 1965 totaled $232 million; 76.1 percent being produced in the
Gila Subregion, 20.3 percent in the Lower Main Stem Subregion, and
3.6 percent in the Little Colorado Subregion. Range Livestock, cotton,
and vegetables were important contributors.

The rate of regional agricultural growth is projected to be sub-
stantially greater in the early part of the period than subsequently, the
increase being 72 percent for the 1965-80 period compared with about
25 percent for each of the two latter periods. The greatest rate of
growth is projected for the Gila Subregion, with the Lower Main Stem Sub-
region being a close second. The Little Colorado Subregion is projected
to lag considerably both in timing and in amount of increase.

In the Lower Main Stem Subregion the major sectors in 1965, in order
of relative dollar importance, were vegetable and melon products, citrus,
range livestock, cotton, forage, feed and food crops, and feeder live-
stock. The projected rate of growth differs greatly among the sectors.
Feeder livestock production is projected to increase most rapidly, the
sector TGO in 2020 being more than 5.5 times the 1965 level and account-
ing for 25 percent of the Subregion agricultural TGO. Cotton production
in 2020 is projected to be about 3.4 times that in 1965 but still will
account for only about 15 percent of the Subregion agricultural TGO since
the 1965 base is relatively small. In 2020 vegetable production is pro-
jected to be 2.2 times and citrus production 2.6 times the 1965 level.
With these increases they will rank second and third among the sectors
in TGO, being crowded out of their current top ranking positions by the
rapid growth of feeder livestock.
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In the Little Colorado Subregion the range livestock sector is
dominant, producing 85 percent of the subregion agricultural TGO in the
base period. It is projected to nearly double by 2020, showing about
the same relative growth as the Subregion TGO. The type of agriculture
in the subregion is not projected to change materially.

In the Gila Subregion feeder livestock and cotton tied for first
place among the agricultural sectors in 1965, each accounting for about
25 percent of the subregion TGO derived from agriculture. Range livestock
and the forage, feed and food sector each produced about 12 percent of
the subregion agricultural TGO. Vegetables produced 10 percent, dairy
7 percent, and citrus accounted for only 3 percent of the total. The
feeder livestock sector is projected to grow at a very rapid rate, value
added by the industry being more than 13 times and TGO more than 5 times
the 1965 level by 2020, Vegetables and citrus are projected to grow at
a much lower rate with production a little more than doubling by 2020.
The cotton TGO also is projected to double by 2020. The remaining sectors
show lower growth rates, the range livestock sector being projected to
increase only 12 percent by 2020. These variations in growth rates pro-
duce some changes in the composition of agriculture in the subregion.
The feeder livestock sector becomes increasingly dominant over time,
accounting for 44 percent of value added and one-half of the subregion
agricultural TGO in 2020. Cotton continues to rank second in 2020 with
18 percent of the TGO. The range livestock sector gradually declines in
relative importance, while the vegetable sector gradually increases in
relative importance in the three projection years.

Crop Production

Production of various crops or groups of crops in the Lower Colorado
Region in 1965 and projections for 1980, 2000 and 2020 are given in
table 2.12, The crops were classified by commodity group to correspond
with the OBE-ERS grouping, and the projections were correlated with the
projections indexes given for the Region, adjusted to Series C population
projections.=/ Since the indexes related to groups of crops, projections
of individual crops were based upon historical trends and judgement of
informed individuals adjusted as necessary to conform to the production
indexes. The implications of projected livestock production were consid-
ered in the feed crop projections. A few crops were included which were
not considered at the national level in establishing the projections in-
dexes; viz, irrigated pasture, range, safflower and bermuda grass seed.
These crops were included since they contribute substantially to the
economy of the Region.

1/ See: Preliminary Projections of Economic Activity in the Agri-
cultu?él, Forestry and Related Economic Sectors of the United States and
Its Water Resource Regions, 1980, 2000 and 2020, prepared by the Economic
Research Service and Forest Service, U. S. Department of Agriculture,
August, 1967.
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Crop Yields

Yields of major crops in the Region for 1965 and projections for
1980, 2000 and 2020 are summarized in table 2.13. With a view of provid-
ing a consistent base for projections, yields for the 5-year period
1963-67 were averaged, to the extent data were available, to provide a
normalized 1965 yield. 1In developing the projections, yields of all
crops were individually projected on an area basis to maintain consistency
with location of crop production., These area projections were then weight-
ed by acres in deriving projections by subregions, which were used in the
analysis. 1In turn, the subregion projections were weighted by acres to
obtain summary projections for the Region. Only the summary regional
yields for major crops are shown in the table to give a general indica-
tion of the level of projections. Tabular material for all crops, by
subregion, are included in the Appendix IV supplement.

Region and subregion base period and projected yields of selected
major crops are portrayed graphically in figure 2.2. Historical data were
not available on a county basis to permit portraying long-term yield trends
for the Region and subregions. However, such data were available for some
crops for the State of Arizona. Since Arizona comprises most of the Lower
Colorado Region, historical trends of yields for the State are portrayed
in comparison with the projected yields.

A few crop yields were projected to approximately double by 2020,
but most showed smaller increases. Cotton, grain sorghum and alfalfa
show projected increases in the 80-90 percent range, while vegetable and

Photo 9. High yields and excellent quality make cotton one of the
most profitable crops grown in the Region.

IV-40




TABLE 2.12
CROP PRODUCTION IN 1965 AND OBE-ERS PROJECTIONS
FOR 1980, 2000 AND 2020, LOWER COLORADO REGION

Tten ] Unit $ 1965 g OBE-ERS Projections
$ Normalized $ 1980 : 2000 $ 2020

Feed crops :

Feed grains : Mil. 1bs. 1,317.2 1,089.3 1,465.0 1,727.4

Hay : Thou. ton 1,214.6 1,490.0 1,733.9 1,970.2

Silage : Thou. ton 473.9 445,5 524,7 606.8

Irrigated pasturel/ 2 Thou. AUM 345.0 552,0 804.0 1,103.0

Range?2/ : Thou. AUM 7,876.0 8,058.0 8,804.0 9,439.0
Food crops :

Wheat : Mil. 1bs. 74.2 255.9 296.7 338.,.1.

Vegetables : Thou. cwt 15,333.1 20,743.1 26,925.9 34,695.2

Potatoes : Thou. cwt 2;374.5 2,694.4 3,552.4 4,656.0

Dry beans : Thou. lbs 2,106.3 3,419.3 4,289.4 5,460.5

Citrus : Thou. ton 3528 479.0 670.6 842,.8

Sugar beets : Thou. ton - 980.0 1,120.0 1,260.0
0il and fiber crops :

Cotton lint : Mil. 1bs. 342.9 553.9 644.,3 758.1

Cotton seed : Thou. ton 332.4 537.7 627.4 739.4

Safflower : Mil. 1bs. 38.6 90.0 180.0 252.0

Flaxseed : Thou. 1lbs. 760.0 528.0 666.0 768.0
Other crops :

Bermuda grass seed : Thou. 1bs. 8,670.0 8,240.0 8,620.0 9,860.0

1/ Single use., (AUM - Animal Unit Month).
2/ Range production as used in the study is defined as animal unit month (AUM) of forage harvested by
domestic livestock animals from non-croplands, including non-cropland pasture.

TABLE 2.13
CROP YIELDS PER HARVESTED IRRIGATED ACRE IN 1965 (NORMALIZED)
AND PROJECTIONS FOR 1980, 2000, AND 2020, LOWER COLORADO REGION

Projected Yieldsl/

: 1965
Crop : 2/ Quantity % Index (1965=100)
. 1ieldd 1980  : 2000 : 2020 : 1980 : 2000 : 2020
2 - - Pounds —————=—mmmm e
Barley : 3,293 4,068 4,763 5,458 124 145 166
Sorghum grain : 4,297 5,506 6,690 7,766 128 156 181
Wheat : 2,681 3,216 3,703 4,108 120 138 153
Cotton : 1,007 1,233 1,511 1,808 122 150 180
: - Ton ——==—————— e e
Alfalfa hay : 5.14 6.23 7.91 9.24 121 154 180
Citrus : 9.03/ 9.6 11.2 13.0 106 124 144
: mmmm QWE —mm e
Vegetables . 1693/ 196 212 235 116 125 139

1/ The unrounded figures are not intended to imply preciseness in projections. The projections, original-
E& made on an area basis, were rounded but this feature was lost when area projections were combined,
weighted by acres, to obtain projections by Region.

2/ Normalized as far as feasible. Arizona and New Mexico County yields were normalized by averaging 1963-
67 yields published in Arizona Agricultural Statistics, Arizona Crop and Livestock Reporting Service, and
in New Mexico Agricultural Statistics, New Mexico Department of Agriculture cooperating with the U. S.
Department of Agriculture, Yields for Nevada and Utah Counties were based primarily upon U. S. Census
data and judgement of informed individuals.

3/ Arizona Fruit and Vegetable Standardization Service.

IV-41




FIGURE 2.4

LOWER COLORADO REGION
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citrus yields were projected to increase only about 40 percent. Compared
with historical trends for the State of Arizona, and with yields current-
ly being realized by the better farmers, the projections appear realistic
with some individuals feeling they are conservative.

The crop yield projections were based upon the judgement of agri-
cultural technicians from State universities and Federal agencies in-
volved in the Region, modified as necessary to achieve consistency among
crops and among regions of the Pacific Southwest. Available information
pertaining to crop yields was compiled and summarized for reference by the
technicians including historical yield data, data on use of commercial
fertilizers, cultural practices and the like. Data were obtained from
the Agricultural Stabilization and Conservation Service, U. S. Department
of Agriculture, showing yields of individual crops being produced by the
top farmers and by the average of all farmers in each county. TUse also
was made of yield data for the Soil Resource Groups in the Region, ob-
tained along with other information in group interviews of county agri-
cultural technicians. A framework of assumptions regarding the future
also was provided the technicians for use in making the projections. The
assumptions of the Type I Study, given above, were supplemented by the
following specific assumptions:

1. The projections reflect the average (modal) level of
performance reasonably expected of all farm operators with
the average (modal) level of management expect to prevail
in each of the target years.

2. Government programs in agricultural extension and research
will continue at present levels and the average (modal)
level of management of all farmers and ranchers will con-
tinue to improve.

3. The quality of water and land used in crop production will
not change enough to have a significant effect on the level
of the yields.

4, Marketing and transportation facilities will be adequate
to handle the projected agricultural production.

A number of factors have contributed to the dramatic increase in
crop yields in the past 25 years, and are expected to contribute to that
projected for the future. One, sometimes overlooked, is the natural
climatic advantage of irrigated-.agriculture in the Region. Another is
the high level of managerial ability of farmers in the Region and the
level of financial resources at their command which permits quick adoption
of technological developments and improved practices, both in solving
production problems and in raising the level of production. Increased
application of commercial fertilizers, herbicides, insecticides, and the
like also contribute to increased yields. Use of commercial nitrogen
fertilizer in Arizona amounted to only about 10 thousand tons in 1950,
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but increased to nearly 65 thousand tons by 1965. This increase contrib-
uted materially to the rapid increase in crop yields. By 1965 use of
commercial fertilizer was widespread and, consequently, additional use of
fertilizer in the future is not expected to have such a pronounced in-
fluence on yields.

Range Carrying Capacity

Carrying capacity of rangelands, including noncropland pasture, was
developed for the base year 1965 and for the projection years by a task
force comprised of technicians in Federal and State agencies concerned
directly with this phase of agriculture. Table 2.12. The projections
were based upon the assumptions of the Type I Study supplemented by the
following specific assumptions:

1. As the population increases, becomes more mobile and demands
more participation in outdoor recreation activities, the
grazing capacity of the Region's range and forest wildlands
will decrease due to pressure exerted by these and other
competing uses.

2. Development and adoption of new technology will increase the
production capability of forage producing lands. This will
offset to some degree the tendency for decreases in produc-
tion caused by population increases.

3. Of the various land uses, range livestock forage production
is the most vulnerable, directly and indirectly, to reduction
caused by increases in competing uses that result from in-
creases in population.

Range carrying capacity in the Lower Colorado Region was relatively
low in the base period when compared with the original production capa-
bility of the range lands. Severe overuse with little or no control over
management practices on grazing lands of the Region was prevalent during
the late 1800's and early 1900's.

Desirable grasses became less abundant and were replaced by less
desirable species. These factors, combined with normal cycles of low
precipitation caused a severe decline in the quantity and quality of
forage produced.

Grazing capacity varies widely from one part of the Region to another
and even within major land types. Table 2.14 and photographs 10, 11 and
12 give an indication of the variance by broad land types.

Capacities also vary widely from year to year, primarily on the
lower desert lands. Here a large percentage of the forage is produced
by annual vegetation which is dependent upon above-normal precipitation.
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Photo 12, FS
Range livestock operations are dependent on the productivity

of rangeland and season of forage growth.
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TABLE 2.14
VARTATION IN GRAZING CAPACITY BY BROAD LAND TYPES,
LOWER COLORADO REGION, BY SUBREGION

: : Grazing
Subregion : Land Type : General Location @ Capacity in
; : : AUM's/Sec./Yrl/
LMS Desert West and south Up to 482/
Foothills East and central Up to 72
Mountains and
plateaus North and northeast Up to 120
L Colorado Upland North and central Up to 72
Foothills Varies Up to 96
Mountains West, south & east Up to 144
Gila Desert West and central Up to 602/
Foothills Varies Up to 72
Uplands South and east Up to 240
Mountains North and east Up to 144

1/ Animal Unit Months per section per year.
2/ Not reliable on a yearly basis.

Significant forage production from annuals occurs on the average of once
every five years. The other land types have perennial vegetation and a
more dependable climatic pattern. Thus they have less annual fluctuation
in grazing capacity.

The acceptance and use of new technology is expected to provide for
substantial increases in forage yields. Projections for the year 2020
as shown in table 2.12 reflect realization of most of the potential pro-
ductive capacity of native rangeland. To obtain substantially greater
production would require conversion to irrigated cropland.

Cropland Harvested

Harvested crop acres for 1965 and projections for 1980, 2000 and 2020
consistent with the production and yield figures referred to above are
given in table 2.15. Practically the entire harvested acreage in the
Lower Colorado Region is irrigated and therefore, the analysis relates pri-
marily to these areas. The relatively small acreage of nonirrigated crops
in the Region is shown in the latter part of the table.

The harvested acre figures given in the table were calculated in a
manner consistent with Crop and Livestock Reporting Service practices in
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TABLE 2.15
HARVESTED CROP ACRES IN 1965 AND OBE-ERS PROJECTIONS FOR 1980, 2000 AND 2020
LOWER COLORADO REGION, BY SUBREGTONL

Crop and Area : 1965 OBE-ERS Projections
: 1980 : 2000 : 2020
tmm— 1,000 Irrigated Acres ---———-———-————-
Feed crops
Barley and oats .
Region N 160.5 161.9 143.7 112.5
LMS Subregion e 17.5 17.7 15,7 12.2
L Colorado Subregion : «3 S .3 1)
Gila Subregion . 1472 7 143:9 127 <7 100.1
Sorghum and corn for grain
Region . 184.3 79.3 117.9 144.2
LMS Subregion . 14.4 6.0 9,1 1745
L Colorado Subregion . 2.3 Lo/ 1.4 1.0
Gila Subregion : 167.6 71.6 107.4 131.7
Alfalfa hay
Region : 218.7 221.8 206.2 204 .4
LMS Subregion ; 74.0 76.4 775 7746
L Colorado Subregion : Bie.2 6.7 742 73
Gila Subregion : 138.5 138.7 121.5 119.4
Other feed cropsz/
Region : 111.0 114.6 118.9 123.5
LMS Subregion . 23.8 24.5 24.1 23.9
L Colorado Subregion . 8.4 8.3 8.7 9.2
Gila Subregion : 78.8 81.8 86.1 90.4
Food crors
Wheat
Region : 26.6 78.5 79.1 81.2
LMS Subregion . 5.8 177 17.8 18.1
L Colorado Subregion : .6 2.0 2,0 2.0
Gila Subregion ’ 202 58.8 59.3 61.1
Vegetables
Region : 90.1 104.3 124.6 146.3
LMS Subregion : 36.7 46.3 57.3 64.7
L Colorado Subregion : .5 .6 .6 .8
Gila Subregion 52.9 57 .4 66.7 80.8
Citrus, total
Region : 39.0 50.0 60.0 65.0
LMS Subregion : 22.9 30.0 38.0 42.0
Gila Subregion : 16.1 20.0 22.0 23.0
Other food cropséj
Region : 24 .4 71.9 763 81.7
LMS Subregion : T | 7.0 8.3 9.6
L Colorado Subregion : D .6 .6 .6
Gila Subregion : 18.8 64.3 67.4 1140

See footnotes at end of table, page
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TABLE 2.15
HARVESTED CROP ACRES IN 1965 AND OBE-ERS PROJECTIONS FOR 1980, 2000 AND 2020
LOWER COLORADO REGION, BY SUBREGIONL/ (Continued)

: : OBE-ERS Projections
Crop and Area . 1965 . 1980 . 2000 : 2020

e ——————— 1,000 Irrigated Acres —————————————-
0il and fiber crops ¢

All cotton $
Region $ 345.8 449.2 426.5 419.3
LMS Subregion : 30.5 46,2 52.3 58.4
Gila Subregion : 315.3 403.0 374.2 360.9
Safflower and flaxseed g
Region : 12.4 30.2 50.2 60.3
LMS Subregion s Py 5.0 10.0 15.0
Gila Subregion s 11.7 25.2 40.2 45,2
Other cropsi/
Region s 12.8 12.0 12.0 12.0
LMS Subregion s 10.6 10.0 10.0 10.0
L Colorado Subregion - 1.9 2.0 2.0 2.0
Gila Subregion 8 «3 - -
Total irrigated harvested
Region : 1,225.6 1,373.9 1,415.4 1,450.4
LMS Subregion s 241.9 287.0 320.1 343.0
L Colorado Subregion : 20.7 22,1 22.8 23.1
Gila Subregion : 963.0 1,064.8 1,072:5 1,084.2
Total nonirrigated harvestedi/
Region : 20.9 19.4 17.4 15.4
LMS Subregion H 53 5.1 4.8 4.5
L Colorado Subregion : 15.6 14.3 12.6 10.9

1/ Items may not add to totals due to rounding. Harvested crop acres may exceed acres
of land from which crops are harvested due to double or multiple cropping. (See text.)
Data for 1965 were obtained from Arizona Agricultural Statistics, Arizona Crop and Live-
stock Reporting Service; New Mexico Agricultural Statistics, New Mexico Department of
Agriculture; U. S. Census of Agriculture; and from unpublished sources.

2/ Miscellaneous tame hay, irrigated wild hay, silage and irrigated cropland pasture.
3/ Potatoes, dry beans, noncitrus fruit and nuts, and sugar beets. The sugar beet
plant was built following 1965 and the projection was put at 40,000 acres, the sugar
plant capacity. This accounts in part for the large acreage increase in the Region and
Gila Subregion.

4/ Bermuda grass seed and '"other'" crops.

5/ Corn for grain, primarily in the Little Colorado Subregion, wheat primarily in the
TUtah portion of the Lower Main Stem Subregion, and dry beans in the Little Colorado
Subregion.
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the various states; i.e., they are the number of acres of crops harvested
and may exceed the acres of land from which crops are harvested due to
double or multiple cropping. For example, if two crops of lettuce were
harvested from the same acre of land in 1965, the harvested acres of
lettuce are shown as two, even though only one acre of land was involved.
An exception is that the acres from which hay was harvested were counted
only once, even though several cuttings were taken during the year.

Meeting the OBE-ERS projections for crop production in the Lower
Colorado Region will require an increase in the acreage of irrigated
crops harvested. The increases from 1965 for the three projection years
are 12 percent for 1980, 15 percent for 2000, and 18 percent for 2020.
The projected relative increases by subregion are as follows:

Projections (1965 = 100)

1965 1980 2000 2020
Region 100 112 115 118
LMS Subregion 100 119 132 142
L Colorado Subregion 100 107 110 112
Gila Subregion 100 110 111 112

The relatively larger projected increase in irrigated crops harvest-
ed in the Lower Main Stem Subregion is in accord with historical trends.
See figure 2.5. The proportion of irrigated cropland harvested in the
Gila Subregion reached a peak in census year 1949 and has been declining
since that time., The proportion in the Lower Main Stem Subregion has been
increasing since census year 1949. These trends are expected to continue,

The largest relative increase in the acreage of irrigated crops
harvested in the Region is projected to take place in food crops. The
Regional acreage is projected to increase about 70 percent by 1980, and
to more than double by 2020. Percentage increases for the three subregions
are as follows:

Projections (1965 = 100)

1965 1980 2000 2020
Region 100 169 188 207
LMS Subregion 100 143 172 191
L Colorado Subregion 100 147 149 153
Gila Subregion 100 186 199 219

The largest relative increases are projected in the Gila and Lower
Main Stem Subregions. The larger relative increase in the Gila Subregion
compared with the Lower Main Stem Subregion is due to introduction of
sugar beets for sugar following 1965. The projected 40,000 acres, the
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FIGURE 2.5

LOWER COLORADO REGION
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sugar beet plant capacity, compares with 32,000 acres harvested (indicated)
in 1969 and 16,700 acres harvested in 1968, and assumes there will be no
restrictions on the acreage of sugar beets planted for sugar production.

Vegetables and citrus, the
two major food crops in terms of
acreage, both are projected to

increase about 65 percent by igliee. ¥ w*ﬁﬁ#*h*9§§&3ww%Aw»wwidéﬁﬁgwﬂ
2020, The increase to 1980 and i s A VS e KAl G R ¢ 3!
2000 is sharper, however, for T e s f
citrus than for vegetables, the ;2%% : -

increase for the latter being
relatively small in the fore-
part of the projections period
but accelerating in the latter
part. The expansion in vege-
table acreage is projected to
be relatively larger in the
Lower Main Stem Subregion than
in the Gila Subregion. The
relative increase in citrus Photo 13. BIA
acreage in the Lower Main Stem
Subregion is nearly double the
relative increase in the Gila
Subregion.

The proportion of the pro-
jected Regional acreage of vege-
tables and of all fruit and nuts
in each of the subregions, com-
pared with 1965 and historical : : "
data from the U. S. Census, is ST ‘"'#_;_:Sﬁiaﬁzi
portrayed in figure 2.5. The pro- %G, <% téf
portion of the vegetable acreage % v sy oL
in the Lower Main Stem Subregion Sy
increased substantially from
Census Year 1954 to Census Year

1959, A small relative increase

has continued since then and is High value crops like
projected to continue to the end citrus and lettuce are
of the century. However, by 2020 projected to increase in
the proportion of the vegetable acreage,

acreage in the Gila Subregion was
projected to increase slightly.

The proportion of the fruit and nut regional acreage in the Lower
Main Stem Subregion increased sharply from Census Year 1954 to Census Year
1959. Figure 2.5. The proportion has continued to increase somewhat since
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that time and is projected to gradually increase except for the period
1965 to 1980. Due to the substantial acreage being planted to pecans

in the Gila Subregion, the proportion of the regional acreage in each of
the three subregions is expected to be about the same in 1980 as in 1965.

0il and fiber crops, as a group, rank second in the projected rela-
tive increase in harvested acreage. Cotton, the dominant crop in this
group and currently the dominant farm crop in the Region in terms of har-
vested acres, is projected to show a 30 percent increase by 1980, but
thereafter the projected relative increase declines to 21 percent by 2020.
The following figures give the picture:

Projections (1965 = 100)

1965 1980 2000 2020
Region 100 130 123 121
LMS Subregion 100 152 172 192
Gila Subregion 100 128 119 114

The trend in the Gila Subregion is similar, although a little lower,
and the drop following 1980 a little sharper than for the Region. In con-
trast, the trend in the projected harvested cotton acreage in the Lower
Main Stem Subregion is sharply upward to 1980 and moderately upward there-
after to 2020.

The proportion of the projected harvested cotton acreage in each of
the two subregions producing the crop is portrayed in figure 2.5 in com-
parison with the distribution in 1965 and in U. S. Census years 1939-59.
It is anticipated that the proportion of the regional acreage in the
Lower Main Stem Subregion will gradually increase. The relatively high
yields in the subregion serve to encourage expansion of cotton production.
However, competition of other crops for suitable developed land, and the
cotton allotment program, retard expansion.

Feed crops as a group (feed grains, hay, silage and irrigated pasture)
are at the bottom of the totem pole in terms of projected increase in har-
vested acreage. The OBE-ERS projected regional harvested acreage of feed
crops is nearly 15 percent below the 1965 acreage as indicated by the
following figures:

Projections (1965 = 100)

1965 1980 2000 2020
Region 100 86 87 87
IMS Subregion 100 96 97 97
L Colorado Subregion 100 99 102 103
Gila Subregion 100 83 84 84
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The projected harvested acreage of feed crops in 1980 is lower than
the 1965 acreage in all three subregions. Thereafter small increases are
projected compared with 1980, the increase in the Little Colorado Sub-
region raising the acreage level slightly above that in 1965, The acreage
in the Lower Main Stem Subregion was projected near the 1965 level, with
most of the reduction being projected in the Gila Subregion.

All of the projected regional reduction in feed crop acreage in 1980,
and practically all of the reduction in 2000 and 2020 is in feed grains
(barley, corn, oats, and grain sorghum). The regional acreage of hay,
silage, and irrigated pasture (single use) is projected to increase slight-
ly in 1980, compared with 1965, and to decrease only slightly in the other
two projection years.,

BIA
Photo 15. To reduce costs, progressive managers adopt new methods to
harvest forage.

The projected location of feed grain production within the Region is
about the same as in recent years. Figure 2.5, This does not appear to
be the case, however, for forage crops. Hay production in the Gila Sub-
region was projected to approximately equal livestock feed requirements,
most of the production for export being projected in the Lower Main Stem
Subregion. As a result the proportion of the regional acreage of alfalfa
hay, the major forage crop, is projected to continue to increase gradually
in the Lower Main Stem Subregion and decline slightly in the Gila Sub-
region.
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Regional Shares of National Crop Production

In considering the OBE-ERS projections of various crops for the
Region the question may be raised: How do the projections for the Region
compare with those for the Nation? Do the projections provide for the
Region to produce the same, a larger, or a smaller proportion of the
national production in the future? To answer these questions the pro-
portion that regional production of major crops is of the national pro-
duction was computed for the base period and for the projection years
as portrayed in the following tabulation. The period 1959-61, the base
used by OBE-ERS in making the projections, was used in this comparison
since comparable national data for the regional base period were not
available,

Projections
Crop 1959-61 1980 2000 2020
Percent LCR Production is of U. S. Production

Feed grains 0.282 0.276 0.300 0.289
Wheat 0.242 0.228 0.232 0229
Vegetables 3.760 3.368 3.358 3.353
Citrus 2,167 4,354 4.756 4,708
Cotton 5.178 6.853 6.851 6.852

For feed grains, the Lower Colorado Region was projected to produce
about the same proportion of the national production as in the base period.
The proportion drops about 5 percent for wheat, and about 10 percent for
vegetables., On the other hand, the proportion increased by about one-third
for cotton and doubled for citrus.

Feasibility of Achieving Projected Crop Production

There is little question from a physical resource point of view that
the OBE-ERS projections for crop production in the Lower Colorado Region
can be met assuming water required is available. This conclusion is in-
dicated by an analysis of both aggregate and individual crop production.

A brief summary of land suitable for irrigated crop production and
of requirements for such land, based upon material prepared by the Land
Use Work Group, is given in table 2.16. In the base year, 1965, there
were 38.9 million acres of land suitable for irrigated crop production in
the Region. Of this, 1.6 million acres had been developed. It was esti-
mated that over time the acreage needed for urban uses will expand and
take some of the land developed for irrigation. On the other hand, it
was anticipated that the acreage of idle and fallow land developed for
irrigation will decline over time. As a result, the OBE-ERS projections
can be met by development of only about 125 thousand acres of new land
in the Region by 2020. As is shown in the table, over 37 million acres
of undeveloped land suitable for irrigated crop production will remain
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TABLE 2.16
AREA SUITABLE AND USED FOR IRRIGATED CROP PRODUCTION
IN THE
LOWER COLORADO REGION, BY SUBREGION, 1965
AND
PROJECTIONS FOR 1980, 2000 and 2020

Subregions (Economic)

- Region
Item : Lower Little cila * (Economic)
Main Stem Colorado 2
—————————————————— 1,000 Acres ———————————-
1. Suitable for irrig. crop -
use, 1965 : 12,347.0 6,534.0 20,025.0 38,906.0
2. Developed for irrig. crop use,:
19651/ $ 274 .4 28.5 1,251 5 1,554.4
3. Undeveloped for irrig. crop :
use, 1965 s 12,072.6 6,505.5 18,773.5 37,351.6
Developed for irrig. crop
use in 1965 taken for
urban use by:
4., 1980 .8 5 26.4 27.7
5. 2000 3.9 +9 100.4 105.2
6. 2020 9.2 1.3 193.5 204.0
Developed for irrig. crop
use in 1965 remaining in: :
7. 1980 (Item 2 - Item 4) : 273.6 28.0 1,225.1 1,526:.7
8. 2000 (Item 2 - Item 5) : 270.5 276 1,151.1 1,449.2
9. 2020 (Item 2 - Item 6) r 265.2 27.2 1,058.0 1,350.4
Developed for irrig. crop
use needed in: g
10. 1980 : 291.9 26.7 1,219.1 1,537.7
11. 2000 - 314.5 26.4 1,168.2 1,509.1
12. 2020 3 327.9 2547 1,121 .0 1,474.6
To be developed for irrig.
crop use by: :
13. 1980 (Item 10 - Item 7) : 18.3 - - 18.3
14. 2000 (Item 11 - Item 8) ¢ 44 .0 - 171 61.1
15. 2020 (Item 12 - Item 9) : 62.7 = 63.0 125.7
Suitable for irrig. crop :
use remaining undeveloped in:
16. 1980 (Item 3 - Item 13) : 12,054.3 6,505.5 18,773.5 37,333.3
17. 2000 (Item 3 - Item 14) s 12,028.6 6,505.5 18,756.4  37,290.5

18. 2020 (Item 3 - Item 15) ¢ 12,009.9 6,505.5 18,710.5 37,225.9

1/ Harvested acres plus planted but not harvested, plus idle and fallow, less
double cropped acreage. IV-55




in the Region after requirements for meeting the OBE-ERS projections have
been met,

The situation in each of the subregions is similar to that in the
Region, in that ample land suitable for irrigation is available. However,
relatively more land will need to be developed in the Lower Main Stem Sub-
region than in the other two subregions. In fact, projections for the
Little Colorado Subregion could be met with no new land development. The
same is true for the Gila Subregion in 1980.

Livestock Production

Production of livestock and livestock products in the base year 1965,
and OBE-ERS projections for 1980, 2000, and 2020, together with projected
relative increases, are given in table 2.17. The projected quantities
given for the Lower Colorado Region were provided as supplementary material
to the projection indexes given on page 52 of Preliminary Projections of
Economic Activity in the Agricultural, Forestry, and Related Economic Sec-
tors of the United States and Its Water Resource Regions, 1980, 2000 and
2020, August 1967, adjusted to Series C population projections.

TABLE 2,17
LIVESTOCK AND LIVESTOCK PRODUCTS PRODUCED IN THE BASE YEAR 1965,
AND OBE-ERS PROJECTIONS FOR 1980, 2000 AND 2020
LOWER COLORADO REGION

‘Estimated: OBE-ERS Projections
1965 ;1980 s 2000 : 2020

Product

1,000 1bs.

Beef and veal - liveweight ;435,614.0 828,192.4 1,102,647.0 1,447,040.0
Lamb and mutton - liveweight. 20,376.0 18,508.7 24,479.0 32,130.0

Pork - liveweight . 10,964.0 3,068.8 4,095.0 5,270.0
Broilers - liveweight . 840.0  4,123.7 5,278.0 6,800.0
Turkeys - liveweight . 2,303.0 17,741.5 23,114.0 29,835.0
Milk .2>87,202.0 591,936.0 771,120.0 995,422.0

e ) U4 o] R ——
Eggs .238,444,0 203,251.5 266,631.0 346,632.0

mm———————e Index: 1965 = 100 ———————————-

Beef and veal, pork, and

s 58 se 36 ee o

lamb and mutton 100 182 242 318
Broilers 100 491 628 810
Turkeys 100 770 1,004 1,295
Milk . 100 101 131 170
Eggs 100 85 112 145
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The OBE-ERS projections provide for a large expansion in production
of livestock and livestock products in the Lower Colorado Region.

With 1965 as a base, production of red meats (liveweight) combined
is projected to increase 82 percent by 1980, 142 percent by 2000, and
218 percent by 2020, Broiler production is projected to increase nearly
5 times by 1980, 6% times by 2000, and more than 8 times by 2020. Turkey
production is projected to increase nearly 8 times by 1980, 10 times by
2000, and 13 times by 2020. Projected increases for milk and eggs are
much smaller however. Projected production of milk in 1980 is about the
same as 1965 production, but increases moderately thereafter to 2020,
when it is 70 percent above 1965. Egg production is projected to decline
in 1980 following which a moderate increase will be needed, with 2020 pro-
duction being 45 percent above 1965. The feasibility or practicality of
these projections will be analyzed subsequently after material on pro-
duction, per tead or unit, and on livestock numbers is given.

Estimated production per head or unit, used in deriving the livestock
numbers given below, is shown in table 2.18. Except for milk production,
no differentiation was made among subregions. Since beef and veal produc-
tion takes place on the range, in the feedlot, and as a by-product of milk
production, unit production is shown for each of these categories.

Production of beef per head or unit is expected to increase substan-
tially in the future due in large part to inproved management and breeding.
Increased use of irrigated pastures and supplemental feeding, coupled with
improved breeding stock, continuing range improvement, and other improved
management practices, will materially increase the calf crop, reduce death

losses, and contribute to more rapid growth of young stock. Some increase
in the relative importance of yearlings also will add to the gain produced
by range cattle.

As breeding and management produce higher quality feeders, it is
anticipated that feedlot cattle will be carried to moderately heavier
weights in response to the expanded market for beef. The average size
of milk cows is expected to increase due to a continuing increase in
breed size and to a continuing shift to the larger breeds (primarily hol-
steins). As a result the amount of beef produced per milk cow is expect-
ed to increase materially.,

The projected increase in liveweight gain per head of sheep and lambs
is due in large part to the increasing relative importance of non-Indian
sheep which produce more lambs per ewe and greater gain per head than
sheep owned by Indians. The number of ewes in Indian herds is projected
to decrease 20 percent from 1965 to 2020, whereas the number of ewes in
non-Indian herds is projected to increase nearly 20 percent. In addition,
the non-Indian lamb crop was projected to increase materially, from 102
percent in 1965 to 195 percent in 2020. Some increase also was projected
for the number of inshipments, and for related gain per head.
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TABLE 2.18
PRODUCTION OF LIVESTOCK
AND LTVESTOCK PRODUCTS PER HEAD OR UNIT
LOWER COLORADO REGION

: Estimated: Projected
Item and area : 1965 : 1980 _: 2000 : 2020
e ——————————— e Pounds ——=——-=———mmeee—o
Beef and veal -
Liveweight gain per animal -
unit of range cattle 2 339 367 395 423
Liveweight gain per head of :
cattle and calves marketed :
from finishing feedlots s 254 270 285 300
Liveweight gain per milk cow :
2+ and over Jan. 1 2 292 343 393 443
Lamb and mutton 2
Liveweight gain per head of :
sheep and lambs : 36 38 48 61
Pork :
Liveweight gain per head :
marketed : 215 220 225 225
Broilers ¢
Market liveweight : 3.0 3.25 3.50 3.70
Turkeys s
Market liveweight : 18 18 20 22
Milk s
Production per milk cow :
(in production) :
Lower Colorado Region : 10,002 12,932 14,775 15,816
LMS Subregion s 9,163 12,300 14,200 15,400
L Colorado Subregion s 3,634 5,800 8,300 10,300
Gila Subregion : 10,214 13,100 14,900 15,900
Eggs e m———— Number —------==-----
Produced per hen 3 221 243 271 300

Increases in liveweight gain per head for hogs, broilers, and turkeys
reflect the technician's judgement of anticipated increases resulting from
changes in management practices in response to market demands. Increases
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in milk production per cow reflect improvements anticipated in breeding,
heavier feeding of concentrates, and a shift to relatively more holsteins
in the dairy herd. Increases in egg production per hen are anticipated
due to continued breed improvement, to elimination of low producing hens
and flocks, and to improvement in other management practices.

Livestock Numbers

Livestock numbers for 1965 and projected numbers for 1980, 2000,
and 2020 are given in table 2.19. The projected numbers were derived on
the basis of projected aggregate production and projected production per
head or unit.

Estimated numbers of horses
and mules, including colts, in 1965 :
and projections for 1980, 2000 and @
2020 also are shown in table 2.19. \
The numbers include horses on ~
Indian reservations, non-Indian
farm and ranch horses, and urban
horses. Information on Indian
reservation horses, provided by
the Bureau of Indian Affairs, in-
dicates the number is declining
sharply. The decline is expected
to continue, the regional total
dropping from 17,700 in 1965 to
5,900 in 2020. Non-Indian farm
and ranch horses in the Region
were estimated to total 30,300
in 1965 on the basis of the 1959
U. S. Census and were projected
at this level. The number of
urban horses in the Region was
estimated to total 30,000 in 1965 on the basis of surveys and related in-
formation provided by the Arizona State Horseman's Association. The num-
ber has been increasing rapidly in recent years and this trend is expected
to continue. On the basis of projections of ''participation days in horse-
back riding", provided by the Recreation Work Group, the number of urban
horses was projected to increase to 137,200 in 2020.

D. V. Gilbert
Photo 16. Show horses are popular.

Regional Share of National Livestock and Livestock Product Production

Regional production of the various types of livestock and livestock
products is related to national production of these items in the follow-
ing tabulation. As with crop production, the period 1959-61, the base
used by OBE-ERS in making projections, was used in the comparison since
comparable national data for the regional base period were not available.
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TABLE 2.19
LIVESTOCK NUMBERS ESTIMATED FOR 1965
WITH OBE-ERS PROJECTIONS TO 1980, 2000 AND 2020, LOWER COLORADO REGION

Apsa : 1965 5 OBE-ERS Projections
:  (Normalized) : 1980 3 2000 : 2020
-- 1,000
s Range cows 2+ years, Jan. 1

Region : 498.6 523.0 574,31 612.8
LMS Subregion $ 66.0 68.2 70.1 72.0
L Colorado Subregion 2 69.9 74.6 82.1 8542
Gila Subregion z 362.7 380.2 418.9 455.6

s Range cattle: Number of animal units

Region 3 75749 800.2 879.4 949.9
LMS Subregion : 157.1 163.0 168.3 173..5
L Colorado Subregion : 136.6 149.1 165.0 172.2
Gila Subregion 2 464 .2 488.1 546.1 604.2

Cattle and calves in finishing feedlots: Number marketed

Region . 631.4 1,916,2 245711 3,383.3
LMS Subregion s 68.7 171.8 266.9 384.8
L Colorado Subregion 5 1.4 1.3 12 1.2
Gila Subregion 2 561.3 1,743.1 2,303.0 2,997.3

Milk cows (in production)

Region 5 587 45.8 52,42 62.9
LMS Subregion 7.0 5%3 6.0 7:2
L Colorado Subregion s .8 <3 4 «3
Gila Subregion 50.9 40.0 45.8 55.4

All sheep and lambs

Region 562 486 510 526
LMS Subregion 85 66 85 100
L Colorado Subregion 349 319 298 277
Gila Subregion 128 101 127 149

s Hogs: Number marketed

Region s 51.0 14.0 18.2 235
LMS Subregion 2 8.3 2.3 3.0 3.8
L Colorado Subregion H 3.4 9 1.2 1.6
Gila Subregion : 393 10.8 14.0 18.1

§ Broilers: Number marketed

Region : 280.0 1,269.0 1,508.0 1,838.0
LMS Subregion g - 51..0 60.0 74.0
L Colorado Subregion : - 13.0 15.0 18.0
Gila Subregion s 280.0 1,205.0 1,433.0 1,746.0

s Turkeys: Number marketed

Region g 128.0 985.6 1,15547 1,356.2
LMS Subregion 3 s 443.5 520.1 610.3
L Colorado Subregion $ .2 - - -
Gila Subregion 3 127.1 542.1 635.6 745.9

¢ Laying hens, Jan. 1

Region : 1,080.0 836.0 984.0 1;155:0
LMS Subregion : 75.0 58.0 68.0 80.0
L Colorado Subregion 3 33.0 25.0 30.0 35.0
Gila Subregion 972.0 753.0 886.0 1,040.0

: Horses and mules, including colts

Region 3 78.0 83.3 126.0 173.4
LMS Subregion 3 12.4 13.9 21.8 30,3
L Colorado Subregion 2 15.6 10.9 10.3 e
Gila Subregion 50.0 58.5 93.9 133.4
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OBE-ERS Projections

1959-61 1980 2000 2020

Percent LCR Production is of U. S. Production
Beef and veal 1.544 1.820 1.820 1.820
Pork .025 .012 .012 .012
Lamb and mutton 1.064 1.135 1.132 1.134
Broilers .066 . 040 . 040 .040
Turkeys JAb44 +519 .519 .519
Milk .380 425 425 425
Eggs .297 .278 .280 .280

Some increase was projected in the Region's share of national produc-
tion for beef and veal, lamb and mutton, turkeys and milk. Decreases were
projected for pork, broilers and eggs.

Livestock Product-Food Balance

Indicated net imports of livestock and livestock products needed to
meet estimated and projected consumption requirements are shown in
Table 2,20. Production of livestock and livestock products is taken from
tabulations presented above. Estimated consumption in the Region is the
product of national average per capita consumption of the various products
and regional population.

Phoenix Chamber of Commerce
Photo 17. The dry, warm desert climate is an ideal location for highly
mechanized cattle feeding operations.
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TABLE 2.20
ESTIMATED PRODUCTION AND CONSUMPTION OF LIVESTOCK
AND LIVESTOCK PRODUCTS, AND INDICATED NET IMPORTS FOR 1965
WITH OBE-ERS PROJECTIONS FOR 1980, 2000 AND 2020,
LOWER COLORADO REGION

: Estimated : OBE-ERS Projections
Item : 1965 : 1980 2000 2020
9 : Million Pounds =——=—=——rm———m————-
Red meatl/—/ :
Production IERIIRUEeT 467.0 849.8 1,131.2 1,484.4
Consumption3/ ........: 532.4 856.4 1,380.8 2,150.3
Net imports .....cceeot 65.4 6.6 249.6 665.9
Chicken and Turkeygﬁﬁ/ :
Pro@uection s saswweewessl 3.1 21 .8 28.4 36.6
Consumption?/ ........: 91.4 164.6 265.5 413.3
Net imports .eceeccest 88.3 142.8 237.1 376.7
Milk :
Production «seessesensi 587.0 591.9 771.1 995.4
Consumption3/ ....... .o 1,233.2 1,507.1 2,430.0 3,784.3
Net IMPOTts .eeeeeeeest 646, 2 915.2 1,658.9 2,788.9
Eggs ;"_'_‘_"'_"—"_—"‘Milligﬂﬁ _____________
Production s..easveas 5 i 238.4 203.3 266.6 346.6
Consumption3/ ........: 632.5 766.8 1,236.3 1,925.4
Net imports «cececeast 39 .1 563.5 969.7 1,578.8

1/ Beef and veal, lamb and mutton, and pork.

2/ Liveweight.

3/ Per capita 1959-61 and projected national consumption given in Technical
Supplement on Projected National Requirements for Agricultural Products
for Type I Comprehensive River Basin Studies multiplied by the 1965 and
projected regional population.

4/ Chicken production includes broilers only, consumption includes all

chickens.

The Lower Colorado Region currently depends on imports to meet a part
of the food requirements for livestock and livestock products, and the
OBE-ERS projections indicate that reliance on imports will increase in the
future. Net imports of red meat are projected to increase 10 times by
2020, even considering the very large projected increase in cattle feeding
in the Region. Imports of poultry, milk and eggs are projected to increase
over 4 times by 2020.
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Probability of Achieving the Livestock Projections

The projections for beef and veal production for the Lower Colorado
Region are ambitious and do not appear to be fully supported by historical
trends. The analysis leading to this conclusion was based upon three
separate projections for beef and veal production; one for range cattle,
another for the dairy enterprise, and the third for feedlot production. In
this context the dairy enterprise included the milk cows and replacement
heifers (including heifer calves), the feedlot included all cattle in
finishing feedlots, and range cattle comprised the remainder including
cattle kept on farms and those in growing feedlots. An analysis was first
made to determine the numbers of cattle and related liveweight production
of beef and veal for these three categories in the base year 1965 (normal-
ized by averaging the five years 1963-67, and removing changes in inventory
during the period). Beef and veal production for the range category
was then projected on the basis of animal unit months of range and
pasture projected to be available, and projected feeding efficiencies
and management practices. Similarly, the number of milk cows and re-
placement heifers required to produce the projected milk requirements
was estimated, and the related beef and veal production was calculated.
Subtracting projected beef and veal production for these two categories
from the total projected regional allocation left the projected amounts
to be produced in finishing feedlots.

The feasibility of achieving the projections for beef and veal pro-
duction depend primarily upon the feasibility of projected range and
feedlot production since these enterprises are the major beef and veal
producers. Moreover, beef and veal production from the dairy enterprise
is basically a by-product of milk production and, therefore, depends upon
the projections for milk.

As indicated by figures given in table 2.19, and as portrayed in
figure 2.6. the number of range cattle is projected to increase a little.
The number of range cows is projected to increase 23 percent from 1965 to
2020. Animal units of range cattle are projected to increase about 25
percent during the same period. The projected total number of range
cattle on hand January 1 show a similar increase. While these projected
increases are relatively small, averaging slightly less than 0.5 percent
per year, they contrast with the historical trend which has been downward.

The estimated number of cattle in the Region reached a peak in the
late teens but declined sharply during the following decade. The estimated
number of range cattle totaled 2,080 thousand January 1, 1920 (including
any cattle on feed, which were not reported separately until 1930), but
declined to 912 thousand by 1930. Figure 2.6, The number increased to
1,137 thousand in 1935 but thereafter showed a small, though erratic de-
cline., The number of range cows and heifers 2 years and older showed a
similar trend. The number declined from 1,087 thousand January 1, 1920
to 478 thousand January 1, 1930.
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FIGURE 2.6

LOWER COLORADO REGION
ESTIMATED CATTLE NUMBERS JANUARY |, 1920-1965 BY 5-YEAR INTERVALS
OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020
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During the following decade a small increase occurred but after the
early 1940's the decline resumed, averaging about 0.5 percent annually
for 1940-65 period. Hence it appears the long-term trend in range cattle
numbers has been downward in the Region. However, considering the pro-
jected moderate increase in range carrying capacity and the recent and
projected increase in use of irrigated pastures and supplemental feeding,
the projected numbers of range cattle appear reasonable and achievable
providing the projections of range carrying capacity and supplemental
feeding upon which they are based are achieved.

It appears improbable that the projections for feedlot production of
beef and veal will be achieved, particularly the 1980 projection. This
conclusion is indicated by historical trends and by consideration of the
size of the feedlot enterprise which would be needed to produce the pro-
jected quantities of beef and veal.

Historical trends for the Region are portrayed in figure 2.6.
During the 1930's and 1940's the number of cattle fed was relatively
small, the number on feed January 1 ranging from about 30,000 to about
60,000 head. The estimated number on feed in the Region January 1, 1950
was 59,500 and from that time on the number climbed rapidly, reaching
360,000 January 1, 1965.

On the basis of this trend it is estimated that the number of cattle
on feed in the Region January 1 increased about 20,000 annually during
the period 1950-65. The number of cattle marketed during the year from
finishing feedlots is about 75 percent greater than the number on feed
January 1, according to 1965 normalized relationships in Arizona. Hence
it is estimated that the number of cattle marketed from finishing feed-
lots in the Region increased about 35,000 annually during the period
1950-65., Extrapolation of this linear trend gives projected numbers of
1,155,000 for 1980; 1,855,000 for 2000; and 2,555,000 for 2020.

Obviously, projection of the 1950-65 trend falls far short of meet-
ing the projected requirements--40 percent in 1980, 28 percent in 2000,
and 24 percent in 2020. Moreover, it should be recognized that the in-
crease in cattle feeding capacity in the Region was very rapid during
the 1950-65 period, perhaps more rapid than is likely to be sustained
over a period of years.

Since the number of livestock and poultry needed to produce the pro-
jections for lamb and mutton, pork, milk, and eggs is either lower or
only slightly higher than the number in 1965, there appears to be little
question that these projections will be achieyed--and exceeded. Relatively
large increases will be required in the broiler and turkey enterprises.
However, it should be recognized that these enterprises were very small
in 1965. Hence, the projections probably will be achieved or exceeded.
Indications are that over 2 million broilers will be produced annually
in the Gila Subregion before 1980.
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Feed-Livestock Balance

On the basis of crop and livestock data presented ahove, feed
balances were prepared for 1965 and for the projection years to indicate
the estimated regional and subregional net exports or imports of feed
which will be encountered if production is equivalent to the OBE-ERS pro-
jections. The supply side of the feed balance was obtained from feed
crop production, given above, plus wheat fed which was estimated at 5 per-
cent of production on the basis of the relative amount fed in the base
period. The utilization side of the feed balances included feed required
for livestock production given above, and feed grains used for seed and
food. The latter two items were projected on the basis of utilization
in the base period, it being assumed that all the corn produced for grain
in the Lower Main Stem and Little Colorado Subregions would be used for
these purposes. Feed required by livestock was derived on the basis of
feeding efficiencies given in table 2.21. Feeding efficiencies for range
cattle, feedlot cattle, sheep and lambs, and milk production were develop-
ed on the basis of material obtained from technicians in state and federal
agencies in the Region, primarily the University of Arizona. Feeding ef-
ficiencies for hogs, broilers, turkeys and eggs are national efficiencies
provided as supplementary material to the OBE-ERS projections. As figures

TABLE 2.21
ESTIMATED FEED REQUIRED PER POUND OF OUTPUT IN 1965, BY TYPE OF LIVESTOCK PRODUCT,
WITH PROJECTIONS TO 1980, 2000 AND 2020, LOWER COLORADO REGIONL

Commodity 1965 : 1980 3 2000 : 2020

: LBS 2/ : TDN 3/ : LBS 2/ : TDN 3/ : LBS 2/ : TDN 3/ : LBS 2/ : TDN 3/

Cattle and calves#/...............: 12.06 9.29 9.61 7.40 8.84 6.81 8.14 6.27
Range cattled/,................: 15.49 11.93 14.77 11.37 14.19 10.93 13.71 10.56
Feedlot cattle®/ ............... i 7:.25 5.58 6.83 5.26 6.44 4.96 6.06 4.67
Sheep and lambs ..isvesececnssesss? 14.03 10.80 13.64 10.50 12.30 9.47 10.31 7.9
IOALER woweinn v s pewess s & 5 § 4 3ol ¢ 17.53 13.50 17.53 13.50 1753 13.50 17.53 13.50
DEREE samvsnis» sandvions o553 st ILIT 8.60 10.13 7.80 9.74 7.50 8.18 6.30
HOBB v yswnvmmuness snmevanessss vl bl 4.47 4.80 3.70 4.50 3.46 4.20 3.23
Broddetrs susewonm o s » wowismrasies v s o wwmd 9600 2.31 2.80 2.16 2.60 2.00 2.40 1.85
TUEKEYS! ;s monmees v oponasiones 55 vl D30 4.08 4.90 3.77 4.70 3.62 4.50 3.46
Eggs }Hens) Sesee 5 s paesIRenes 8 8 s aenn Jald 2.86 3:22 2.48 2.94 2.26 2.81 2.16
METRAL « « s gusmprarsss o v wummpswses s s vewd 105 .81 .96 74 .91 .70 .88 .68
LMS SuBregion, s veamawensésovs ¢ 1.09 .84 .99 .76 .90 .69 .88 .68

L Colo Subregion .......eeveeeet 2,18 1.68 1.60 1.23 1L:23 »93 1.01 .78
Gila Subregion .......ceeee....t 1.04 .80 .95 .73 .91 .70 .88 .68

1/ Feed required per pound of liveweight gain for all except eggs and milk, which are per pound of product.
Feeding efficiencies for range cattle, feedlot cattle, sheep and lambs, and milk production were developed
on basis of material obtained from technicians in State and Federal agencies in the Region, primarily the
University of Arizona. Feeding efficiencies for hogs, broilers, turkeys, and eggs are national efficiencies
provided as supplementary material to the OBE-ERS projections.

2/ Corn equivalent @ .77 TDN per pound.

3/ Pounds of Total Digestible Nutrients with the following TDN values: Grain .77, supplement .65.
hay .54, and pasture and range 365 TDN per AUM.

4/ Includes feed for replacement dairy heifers and beef and veal from the dairy sector.

5/ Includes all cattle other than milk cows and replacement dairy heifers, and cattle in finishing feedlots.

6/ Cattle in finishing feedlots; those in growing feedlots are included in range cattle.

7/ Includes feed for milk cows only.
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in the table indicate, continued substantial improvement in feeding ef-
fiencies is anticipated throughout the projection period.

Net exports or imports indicated by the feed balances are given in
table 2.22, A small amount of feed grains was exported from the Region
(net of imports) in 1965. However, relatively large imports (net of ex-
ports) are needed in the projection years to meet the OBE-ERS projections
due in large part to the size of the projected cattle feeding operation.
The Lower Main Stem and Little Colorado Subregions both show feed grain
deficits in 1965 and in each of the projection years. The major part,
however, of the regional feed grain deficit in the projection years
occurs in the Gila Subregion.

The feed balance analysis indicated that about 350 thousand tons of
hay were exported (net of any imports) in 1965. With the OBE-ERS pro-
jected production for 1980, hay exports from the Region are projected to
increase to 388.7 thousand tons. Since production was budgeted to pro-
ject the 1965-80 linear trend of hay exports, exports are projected to
increase to 478 thousand tons in 2020. All of the hay exports (met) in
the projection years come from the Lower Main Stem Subregion.

Since silage and range and pasture are utilized where produced, pro-
duction was budgeted to balance utilization in the analysis.

TABLE 2.22
NET EXPORTS OR (IMPORTS) INDICATED BY FEED BALANCES FOR 1965
AND WITH OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020,
LOWER COLORADO REGION, BY SUBREGION

1965 : OBE-ERS Projections
:Normalized: 1980 : 2000 s 2020

Item

1,000 toms

Feed grains

Region s 47.6 (1,022.8)L/ (1,471.6) (2,115.5)
LMS Subregion : (16.7) (110.3) (188.9) (295.8)
L Colo Subregion : (8.3) (7.3) (9.4) (11.6)
Gila Subregion : 72.6 (905.2) (1:273.3) (1,808.1)

Hay :

Region : 350.0 388.7 430.7 478.1
LMS Subregion ¢ 340.0 407.2 502.4 575.7
L Colo Subregion : 0 0 0 0
Gila Subregion : 10.0 (18.5) (71.7) (97.6)

1/ Net imports are enclosed in parentheses.
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Forestry

Nearly 30 million acres, about 35 percent of the land in the Lower
Colorado Region, are classed as forest land. Of this acreage, 34 percent
is in the Lower Main Stem Subregion; 27 percent is in the Little Colorado
Subregion; and 39 percent is in the Gila Subregion. These forest lands
produce many goods and services simultaneously which are valuable to man.

FS
Photo 18. Multiple use management of forest lands provides for maximum
sustained use of resources for the benefit of people.

Forest Land Management

Forest lands in the Lower Colorado Region are managed for the produc-
tion of timber products, livestock forage, recreation opportunities, wild-
life habitat, mineral resources, watershed values, industrial operatioms,
and esthetic values. Management involves activities to prevent and sup-
press forest fires, construction of roads, trails, communication facili-
ties, and other administrative improvements, insect and disease control,
land ownership adjustments and other land use and management activities.
Twelve percent of the forest land in the Lower Colorado Region is owned
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by individuals or corporations, 19 percent is included in Indian reserva-
tions, and 69 percent is in public ownership--federal, state, and local.
Management activities on the public-owned and Indian reservation lands

are largely the responsibility of the federal or state government agencies
and required 1,500 man-years employment in 1965. The number is projected
to increase to 3,800 by 2020, Table 2.23. State government employees
comprised less than 1 percent of the 1965 total but are projected to equal
8.5 percent by 2020,

TABLE 2,23
FEDERAL AND STATE GOVERNMENT EMPLOYMENT IN FOREST LAND MANAGEMENT IN 1965
BY TYPE OF ACTIVITY, AND OBE-ERS PROJECTIONS FOR 1980, 2000 AND 2020
LOWER COLORADO REGIONL/

: : OBE-ERS Projections
Activity g 1965 3 1980 : 2000 : 2020
: Fed., :St.:Total: Fed., :St.: Total : Fed. ;St.; Total : Fed. ;St.; Total

i = —=== Man Years --—==-=mmecm—caem—ee—en— e
Timber management : 195 5 200 240 8 248 300 10 310 440 10 450
Livestock forage :
management $ 180 O 180 190 3 193 240 30 270 270 35 305
Recreation : 152. 0 152 300 45 345 530 80 610 700 100 800
Wildlife habitat :
management : 24 0 24 70 10 80 215 12 227 310 12 322
Watershed manage- :
ment 3 63 0 63 225 23 248 420 47 467 540 60 600
Fire control : 343 0 343 355 25 380 365 30 395 380 40 420
Multi-purpose s
activities 3 465 0 465 575 15 590 625 25 650 700 40 740
Subtotal : 1,422 5 1,427 1,955 129 2,084 2,695 234 2,929 3,340 297 3,637
Research : 69 7 76 122 14 136 129 26 155 136 27 163

Total : 1,491 12 1,503 2,077 143 2,220 2,824 260 3,084 3,476 324 3,800

1/ Employment does not include emergency fire fighters and other emergency workers.

Value Added and Total Gross Output

The value derived from many aspects of forestry is reflected through
other sectors of the economy, value derived from timber and wood products
alone being included in the forestry sector. Forests in the Region have
provided timber and timber products for use by man throughout time.
Primitive Indian tribes made use of forest products, as did the Spanish
explorer and missionaries, and later the mountain men, miners and settlers.
The first sawmills were built in the 1870's to supply timber for the mines
and mining communities in the southeastern part of the Region. During
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this same period logging and timber harvesting operations developed to
supply railroad ties, bridge timbers and camp construction lumber along
the railroads, and dwellings and ranch buildings in the farming communi-
ties of central Arizona, southern Utah and Nevada. In 1946 there were

71 sawmills in the Region utilizing 350 million board feet of timber
annually, and by 1965 the annual production of saw timber had increased
to 475 million board feet although the number of mills had declined to

31. The Snowflake Pulp and Paper Mill, in the Little Colorado Subregion,
went into operation in 1961 and by 1965 the volume of pulp wood harvest-
ed annually from the forest lands of the Region had reached 150,000 cords.

The value added to output of the economy of the Lower Colorado
Region by the forestry sector totaled $12 million in 1965 and is project-
ed to increase to over $18 million by 2020. Table 2.24. These amounts

TABLE 2,24
VALUE ADDED AND TOTAL GROSS OUTPUT FROM THE FORESTRY SECTOR
FOR 1965 WITH OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020,
LOWER COLORADO REGION, BY SUBREGION

- : OBE-ERS PROJECTIONS
Area 2 1965 § 1980 % 2000 : 2020
: VA TGO : VA : TGO : VA : TGO : VA : TGO

i ———————————————— Thousand 1960 Dollars —-———=———————————m
LMS Subregion :3,926 5,170 6,153 7,688 7,492 9,440 7,485 9,510

L Colo Subregion :6,290 7,310 6,722 7,430 6,130 7,383 5,585 6,842

Gila Subregion :1,798 2,090 3,587 4,293 4,994 6,033 5,219 6,366

include wages and salaries paid by the forest industry (excluding govern-
ment employees involved in forest management), profits, payments to the
government in the form of stumpage fees, taxes, etc., and depreciation
allowed on improvements and equipment.

Over half of the value added to the regional economy by the forestry
sector in 1965 was produced in the Little Colorado Subregion. However,
by 2020 the Lower Main Stem Subregion is projected to be the largest
producer of forest products. While the Gila Subregion produced only
about 15 percent of the value added to the economy of the Region by the
forestry sector in 1965, its contribution is projected to nearly triple
by 2020 and nearly equal that of the Little Colorado Subregion.
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In 1965 the total gross output of timber harvested was $5.2 mil-
lion in the Lower Main Stem Subregion, $7.3 million in the Little
Colorado Subregion, and $2.1 million in the Gila Subregion. The total
value figure represents the gross returns for stumpage, including har-
vesting costs and a profit margin at the point where the logs were load-
ed on trucks or rail cars ready for delivery to the mill. Stumpage
value averaged $11.00 per thousand board feet cut. Logging costs, or
the cost of felling, bucking, skidding, loading on trucks or rail cars,
log yard expense, administration expense, depreciation and profit margin
totaled $19.00 per thousand board feet harvested. By 2020 total gross
output is projected to nearly double in the Lower Main Stem Subregion,
decline slightly in the Little Colorado Subregion, and more than triple
in the Gila Subregion.

FS
Photo 19. Efficient timber harvesting requires modern equipment.
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Timber Production

Production of various types of timber products in the Lower Colorado
Region in 1965, with projections for 1980, 2000, and 2020 are presented
in table 2.25. The 1965 quantities are for timber actually harvested.
The projections are correlated with the production projections in

TABLE 2.25
TIMBER PRODUCTS HARVESTED IN 1965 AND OBE-ERS PROJECTIONS
FOR 1980, 2000 AND 2020
LOWER COLORADO REGION BY SUBREGION

: OBE-ERS Projections
Area and product 1965 1580 2000 : 5550

Y

LMS Subregion .
Saw logs : 25,865 31,441 35,068 31,404

Veneer logs : 0 7,234 9,001 10,164
Pulpwood . 2,494 2,875 7,048 9,937
Otherd/ . 719 1,669 2,378 2,731

Total 29,078 43,219 53,495 54,236

° se

L Colo Subregion :
Saw logs : 36,363 22,444 18,678 13,348

Veneer logs : 0 8,533 10,188 10,770
Pulpwood ; 4,042 9,924 11,292 12,817
Other= . 740 1,669 2,378 2,806
Total . 41,145 42,570 42,536 39,741
Gila Subregion :
Saw logs . 11,219 20,964 24,203 22,071
Veneer logs : 0 0 5,690 8,039
Pulpwood : 172 2,598 2,972 4,399
otherl/ . 269 649 1,104 1,514
Total . 11,660 24,211 33,969 36,023
Region :
Saw logs : 73,447 74,849 77,949 66,823
Veneer logs . 0 15,767 24,879 28,973
Pulpwood . 6,708 15,397 21,312 27,153
Otherl . 1,728 3,987 5,860 7,051
Total . 81,883 110,000 130,000 130,000

.
.

1/ Includes: excelsior bolts, chemical wood, poles, piling, mine timbers,
posts, boxbolts, and a miscellaneous assortment of similar items.
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Preliminary Projections of Economic Activity in the Agricultural,
Forestry and Related Economic Sectors of the United States and Its
Water Resource Regions, 1980, 2000, and 2020, August 1967.

Timber products are classified according to their use. 1In 1965,
90 percent of the timber products harvested in the Lower Colorado Region
was saw logs, while only 8 percent was pulpwood and 2 percent was other

FS
Photo 20. Pulpwood provides a market for thinnings needed to increase
the growth of remaining trees.

products. By 2020 saw logs are projected to decrease to only 52 percent
of the total timber products with 22 percent being veneer logs, 21 per-
cent pulpwood, and 5 percent other products.

Timber production as projected is based upon the assumption that use
of lumber and other wood products will continue to increase along with
population, gross national product, etc. It is also assumed that
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plywood plants and particle board plants will be put in operation and
pulp mill capacity will expand as needed.

Timber Resources

Ownership and management: Of the 6,124,000 acres of land in the
Lower Colorado Region capable of producing commercial timber products,
666,000 acres were reserved for recreation, wilderness, scenic, and other
uses in 1965, leaving 5,458,000 acres of commercial timber land. Table 2.26.

TABLE 2.26
AREA OF COMMERCIAL FOREST LAND BY OWNERSHIP IN 1965
AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020, LOWER COLORADO REGION

OBE-ERS Proijections

OREEERILLD . 196 1980 : 2000 : 2020

S 1,000 Acres ——-————m—m———

National Forest $ 3,782 3,746 3,593 3,540
Bureau of Land Management 3 13 6 0 0
State and County i 45 44 43 42
Indian : 1,269 1,267 1,265 1,263
Private : 349 295 252 199
Total > 5,458 5,358 5,153 5,044

Of this, 71 percent was in public ownership, primarily in National forests,
and 23 percent in Indian reservations, primarily in the Little Colorado
Subregion. Only 6 percent was in individual private ownership.

Over time the acreage of commercial timber land is expected to
gradually decline, the projected regional acreage in 2020 being
5,044,000, Other uses, such as recreation, are expected to gradually
take over additional commercial forest land. Commercial forest land in
private ownership is expected to be gradually taken over for residential
use. These trends are expected to be more marked in the Gila Subregion
than in the other two subregions.
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Volume by stand classes: In the base year, 1965, the 5.5 million
acres of commercial forest land in the Region were supporting some
6,791 million cubic feet of saw timber and 679 million cubic feet of
pole-sized timber., Table 2.27, Although trees of all sizes occur in
all pole and mature stand size classes, 56,000 acres of commercial

TABLE 2.27
AREA OF COMMERCIAL TIMBERLAND AND RELATED VOLUME OF TIMBER IN 1965,
AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020
LOWER COLORADO REGION

s X $ s OBE-ERS Projections
Item . Unit . 1965 . 77930 2000 2020

Saw timber s
Area s 1,000 Ac. 5,049 4,930 4,693 4,564

Volume : Mil.Cu.Ft. 6,791 6,490 5,913 4,400
Pole timber s

Area s 1,000 Ac. 168 195 245 300

Volume : Mil.Cu.Ft. 679 860 1,270 2,600
Sapling & seedling
Area s 1,000 Ac. 56 85 125 160
Nonstocked area : 1,000 Ac. 185 148 80 20
Total 2

Area : 1,000 Ac. 5,458 54358 5,143 5,044

Volume : Mil.Cu.Ft. 7,470 7,350 7,183 7,000

timberland were stocked with only seedling and sapling tree sizes and
185,000 acres were not stocked and not producing any type of timber
product.

The 5.0 million acres of commercial forest land projected for the
Region in 2020 are expected to support some 4,400 million cubic feet of
saw timber and 2,600 million cubic feet of pole-size timber. Timber on
160,000 acres will be limited to seedling- and sapling-sized trees gnd
the area of nonstocked forest land is projected to drop to 20,000 acres.
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Mineral Industry

Mining has played an important role in the Lower Colorado Region
since territorial days when prospectors were lured westward with expec-—
tations of gold and silver bonanzas. Before the era of the railroad,
only the high wvalued gold and silver were mined because of the remote-
ness of the region and the lack of economical transportation. During
the early 1880's improved transportation facilities contributed to in-
terest in and development of lower valued minerals in the area. The
most abundant of these, and the one receiving the most attention, was
copper. While copper is central in the mining story of the Lower
Colorado Region, other minerals--notably lead, gold, silver, zinc,
gravel, sand, and stone also have been important. Recently, the extrac-
tion of uranium ore also has been of economic importance.

Value Added and Total Gross Output

Value added and total gross output of the mining industry in the
Lower Colorado Region in 1965 and projections for 1980, 2000 and 2020
are shown in table 2.28, These data are based upon the 1960 Colorado
River Basin economic base study and data provided by the Bureau of Mines.
Except for uranium, the data reflect the estimated value of minerals at
the mine. Mineral processing costs are included in the appropriate
manufacturing sector. Due to data availability, the uranium sector was
defined to include ore value plus full value of processed ore (U308)'

As the first major industry of the Region, mining has been basic in
the economic development of the Lower Colorado Region. In 1965 the wvalue
added to the economy of the Region by the mining industry was $312.5 mil-
lion, over 5 percent of the Region total. Indications are that the min-
ing industry will continue to grow both in volume and in relative import-
ance.

The major part of the mining in the Lower Colorado Region is located
in the Gila Subregion, which accounted for 81 percent of the Region value
added in 1965 and is projected to account for 83 percent by 2020. Value
added in the Little Colorado Subregion accounted for 14 percent of the
Region total in 1965 but is projected to decline to 8 percent in 2020 due
to the relatively slower growth rate of mining in that subregion. The
Lower Main Stem Subregion produced only about 5 pergent of the Region
output in 1965 but is projected to gradually expand its share to 9 per-
cent by 2020.

Copper is by far the dominant metal in the Region, comprising about
72 percent of the total value added in the mining industry in 1965, the
projection for 2020 increasing to 78 percent. Uranium, by far the most
important mineral in the Little Colorado Subregion, ranks second in the
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TABLE 2.28
VALUE ADDED AND TOTAL GROSS OUTPUT OF MINING SECTORS
IN THE THREE SUBREGIONS OF THE LOWER COLORADO REGION FOR 1965
AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 20201/

Subregion : : OBE-ERS Projections
andl : A1965TG0 . 1980 ___:___ 2000 . 2020
Sector : : VA TGO _: VA TGO : VA TGO

LMS Subregion :
Uranium § 1.1 3.1 1.1 3.1 1.0 Jal 1.0 3.1

All other mining: 14.9 29.0 28.6 56.4 41 .4 84.8 54.3 115.7

Total : 16.0 32,1 29.7 59.5 42.4 87.9 55.:3 118.8

L Colo Subregion

Coal : +a 1.1 3.9 16,0 5.8 16.0 0 0
0il and gas s ) 0.7 16.4 50.0 21.9 70.0 11.9 40.0
Uranium : 40.6 105.2 30.8 89.2 29,5 89.2 28.3 89.2
All other mining: 3.0 5«1 353 545 4.8 8.2 5.3 9.3
Total P 44,2 112,1 56.4 160.7 62.0 183.4 45.5 138.5

Gila Subregion

Copper $224.3 388.5 290.3 549.0 391.8 808.0 468.4 1,071.0
All other mining: 28,0 70.0 25.4 103.0 29.4 145.0 35.0 197.0
4 1,268.0

Total £252.3 458.5 315.7 652.0 412.2 953.0 503,

1/ Based upon data provided by the Bureau of Mines, U. S. Department of
Interior. Except for uranium, the figures reflect the estimated value of
the minerals at the mine, the processing costs being included in appro-
priate manufacturing sectors. The uranium figures include the cost of
ore concentration., All values are in 1960 dollars.

Region accounting for 13 percent of total value added in the mining in-
dustry. However, its relative importance is projected to gradually de-
cline to only 4.6 percent by 2020. Data regarding these and other metals
and minerals produced in the Lower Colorado Region are given in the

following sections.
Copper

The story of copper in the Lower Colorado Region is centered around
the Gila Subregion, where, for more than eighty years, the copper mines
have poured forth an endless stream of metal into the nation's industries.
Significant copper resources in the Gila Subregion occur in Grant County,
New Mexico, and in every Arizona county except Maricopa. In addition to
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high grade copper, ore deposits in Grant County, New Mexico, range rela-
tively high in precious metal content. This area is expected to con-
tribute strongly to future mineral development. Arizona, on the other
hand, leading in copper production for more than 50 years, has raised
its proportion of United States production from 45.7 percent in 1956 to
52.0 percent in 1965.

Since the turn of the
century, copper production in the
Lower Colorado Region has been
plagued by fluctuating prices and
changes in demand. However, the
relative stability of the nation-
al economy since World War II has
done much to stabilize the demand
for copper. With the exception
of intermittent drops, production
has climbed steadily during the
post-war years. Production is
expected to continue to increase,
the projected 2020 output being
nearly 3 times the output in 1965.
Plans to expand capacity and new
project developments already
scheduled should contribute sub-
stantially to many areas in the
Lower Colorado Region, including
both traditional mining districts
and areas where historically min-
ing has not been of major impor-
tance. Technology should keep
pace with the declining metal
content of available copper ores.

Photo 21.
Over half the total United States
copper is mined in the Region.
Photo courtesy of Kennecott Copper

The current trend in .
Corporation,

mineral production is toward
large, mass production opera-
tions. Thus, most of the productive capacity of Arizona's copper industry
is in the hands of four firms; Kennecott Copper, Phelps-Dodge, American-
Smelting & Refining, and Magma Copper, which produce about 72 percent of
the total Arizona output.

Although every county in the Region contributed to mineral produc-
tion in 1965, the bulk of the mineral output, 85 percent, came from the
Gila Subregion. Output of copper and associated metals in the Gila Sub-
region furnished 75 percent of the total value of mineral production
within the Lower Colorado Region in 1965, and almost 58 percent of all
copper ores mined in the United States. As an economic factor in the
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Gila Subregion, copper mining provides a major source of income and em-
ployment. Though copper mining accounts for only about 3 percent of
total employment in the Region within the primary producing industries,
primary metals, largely dependent upon copper mining, account for about
10 percent of the Region's industrial employment.

Interindustry input requirements of the copper industry in the
Lower Colorado Region represent a relatively small part of total outlays.
The largest single input to the copper industry is provided by the trans-
portation sector of the economy. Interindustry sales, on the other hand,
account for essentially all of the industry's output. Well over 90 per-
cent of total output is sold to the primary metals sector.

The copper industry is a major industrial consumer of water and
water resource development does have a substantial effect on the industry.
Increased quantities of water available at certain mining properties and
improvements in leach methods contributed to a substantial increase in
copper production during 1964 and 1965.

Uranium

A relative newcomer to the mining industry, uranium, has found an
important place in the economy of the Lower Colorado Region. As early as
1902, deposits of vanadinite (a vanadium and lead-bearing mineral that
sometimes is accompanied by uranium mineralization) had been located in
the Little Colorado Subregion but the mineral had no apparent use or
commercial value. Development of uranium deposits began in 1942 when
uranium became important as a source of nuclear energy. Since then the
tempo of development has been rapid, and today uranium mining ranks first
in the Little Colorado Subregion. In 1965 $73 million worth of uranium
ore was extracted and processed into "yellow cake" in the counties of
the Little Colorado Subregion. Uranium emerged as an important mineral
resource in the Lower Main Stem Subregion in 1957, and by 1965 over $3 mil-
lion worth of ore was extracted and processed.

Whereas there have been commercial uranium operations in the Gila
Subregion since 1956, the value of output, about $4 million, represents
only a small percentage of the subregion's total mineral output. All
Arizona counties in the Gila Subregion have indications of uranium miner-
alization, but only a few of these deposits have been opened up to com-
mercial exploitation.

Uranium '"yellow cake'" is sold only to the Federal Government since
Atomic Energy Commission (AEC) Acts of 1946 and 1954 give the United States
Government title to all special nuclear materials in the country. Private
enterprise can acquire them only through license or contract. Due to
security conditions, little is known about the first years of uranium
mining in parts of the Region. Although restrictions were dropped in
1956, individual county data on uranium production are still difficult
to locate.
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Paradoxically, in the decade ending in 1966, the total number of
uranium operations increased; however, the amount and value of ore pro-
duced in the Region was essentially unchanged. Some operations closed in
1965 as a result of production exceeding scheduled deliveries under AEC
allocation.

Water resource requirements in the uranium industry are not of
major importance. Uranium mines use relatively small amounts of water,
whereas mills use substantially more for recovering ''yellow cake'.

The future of the uranium industry in the Region is promising. In-
creased demands in private sectors are expected to largely offset re-
duced use for defense,

Foote Mineral Co.
Photo 22. The Little Colorado Subregion is an important
source of uranium for nuclear power plants.
Famous landmark "Shiprock' is on the horizon.

An increased need for uranium in private reactors used for scientific
experiments and power production caused a modest boom in 1966, and it is
felt this trend will continue. Because many of the reactors planned for
use by public utility companies will not be completed until 1970-75, in-
creased demand for uranium will not be felt appreciably before then. 1In
addition, the rising need for electric power and the sudden acceptance
of nuclear power plants, caused the AEC to revise upwards by about 50 per-
cent their 1966 estimates for uranium requirements by 1980. Too, as the
result of technical improvements which have made nuclear power generation
competitive with other power sources, commitments for the construction
of nuclear plants increased beyond expectations during the decade to 1965.
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Other Metallics

The Lower Colorado Region has for many years been responsible for
the production of a wide range and variety of metallic minerals. Other
than copper and uranium, the four most important metals in order of value
are zinc, gold, silver, and lead. Because these metals are often re-
covered as by-products of copper mining operations, they have experienced
a production history in recent times that somewhat parallels that of the
copper industry.

Zinc, first reported in 1905 in the Gila Subregion, experienced
rapid initial growth. However, production has declined for a number of
years and it appears unlikely that output will increase from the current
level throughout the projection time frame.

Gold has continued to contribute to the economy of the Region for
over 80 years. Recently, consumption of gold has increased, especially
in industrial and defense applications. The national gold situation re-
veals relatively small, widely scattered, and low-grade deposits. Pro-
duction in the United States declined appreciably in the first half of
the twentieth century. However, because output of gold in the Region is
almost entirely a by-product of copper mining, future production of gold
is expected to increase along with copper production.

Silver in the Gila Subregion is obtained chiefly as a by-product of
copper processing. In 1966, for example, 88 percent of the total amount
of silver produced in Arizona was recovered from copper ore processing.
Thus, future silver production probably will be dependent largely on the
output of copper. Silver production in the Gila Subregion in the base
year 1965 was $7.5 million compared to the national figure of $51.5 mil-
lion. In 1963, the State of Arizona ranked along with Idaho, Utah,
Montana, and Colorado as one of the five leading states in silver output.

One of the major problems facing the silver industry today is ris-
ing demand which far outstrips present production. Recent resource de-
velopment and research programs to develop new sources and more efficient
use of silver ore are essentially long-range, and results cannot be ex-
pected in the near future. However, because of its by-product nature,
silver production in the Region should continue to grow along with the
copper industry.

Lead, sixth metal in importance among metallic minerals produced
in the Region, has maintained a leading position as an important indus-
trial metal. Recently, demand for lead has risen substantially as re-
search and developments in the industrial field have resulted in new
applications and improvements in production techniques. In the year
1965, regional output approached $2.7 million compared to the national
output of $94 million. The future of lead production in the Region is
expected to continue its upward trend as mining operations expand to meet
rising industrial consumption, especially in the field of transportation.
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Some additional metals produced in the Lower Colorado Region include
tungsten, molybdenum, mercury, beryllium, vanadium, iron ores, manganese
and manganiferous ores. These metals comprise but a small percentage of
the total value of all mineral output in the Region.

Nonmetallic Minerals

Although extractive industries in the Lower Colorado Region produced
a wide variety of nonmetallic minerals in the base year 1965, practically
all of the production was in the sand and gravel, and the stomne and clay
sectors, other nonmetallic minerals accounting for only about 3 percent
of the 1965 mineral production. Within the Region, major deposits of non-
metallic minerals have occurred primarily in the Gila and the Lower Main
Stem Subregions. In 1965 these two subregions alone produced over 94 per-
cent of the total value of sand and gravel, and stone, clay and glass in
the Lower Colorado Region,

Sand and gravel production is important in both the Gila and the
Lower Main Stem Subregions. The continued increase in population and ex-
pansion of urban areas have given impetus to the sand and gravel industries
by creating new demands for homes, industrial buildings, highways, defense,
public works, and industrial uses. Because of relatively high transporta-
tion costs, development has occurred near points of consumption where
materials meeting requirements are available. The upward trend of pro-
duction is expected to continue,

Like sand and gravel,
stone and clay are produced
principally in the Gila and the
Lower Main Stem Subregions. In
1965 total output of stone and
clay in the Lower Colorado Region
was $6.2 million and it is esti-
mated that production will in-
crease with the upward trend of
population.

The significance of mineral
fuels in the Lower Colorado
Region rests almost entirely
within the boundaries of the
Little Colorado Subregion. As
early as 1882, coal was being

Photo 23. Sand and gravel produc- mined in significant quantities
tion is dependent on in this subregion, and today it
activity in the construc- occupies a strong place in the
tion industry. economy. With railroads con-

verting from coal-fired steam
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to diesel-powered locomotives in the middle 1950's, demand for coal in
the Little Colorado Subregion dropped sharply. Production fell from
135,068 tons in 1949 to 75,584 toms in 1960. By 1965, however, production

BIA
Photo 24. Strip mining of coal. Costly rehabilitation of mined area

is required.

had again expanded. In that year the Region was producing about 341,000
tons of coal for generation of electrical energy. Additional coal pro-
duction will be realized as the Mohave and Navajo generating plants be-
come operational.

Commercially workable deposits of oil and natural gas, and helium
have been known to exist in the Little Colorado Subregion for some time.
Active exploration, however, did not begin until the early 1950's.
Historically, the development of oil and gas has been slow, and extraction
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is not an important economic activity in the Region. While helium wells
have been developed, they have been capped as a part of the United States
Government's conservation program and are not now in production.

Manufacturing

The manufacturing industry has contributed significantly to recent
expansion of the economy in the Lower Colorado Region. The most striking
feature of the manufacturing industry in the Region is its relatively
recent arrival on the economic scene. Prior to the 1940's, population
of the Region was small and the Region was industrially isolated. Devel-
opment of manufacturing was impeded by the great distances separating the
Region from the Nation's major markets. However, after the second World
War, the manufacturing element of the regional economy began to develop.

An understanding of trends in the manufacturing industry necessitates
some knowledge of where and why industries choose to locate in a particu-
lar region. Historically, industrial development in the Lower Colorado
Region has been characterized by plants which serve local markets, in-
dustries that are materials oriented and develop in response to regional
or national demand, and those industries in which transportation costs on
products are a relatively minor consideration. Then too, there is little
doubt that population growth has a favorable effect on the increase of
manufacturing and activity. Yet, the Lower Colorado Region is predominant-
ly a rurdal area and is characterized by low population density. Although
some types of plants locate in small cities and rural areas, it is im-
portant to realize that the majority of industries are situated near
large urban areas where transportation networks, repair and service
facilities, and an adequate labor supply are readily accessible. For
these reasons, major manufacturing industries have located in or near
major urban areas in the Region.

Two counties within the Gila Subregion, Maricopa and Pima, have
realized most of the manufacturing growth in the Region. In the Gila
Subregion, sharp gains in manufacturing are evidenced by employment
figures which increased six times from 1940 to 1960, from 9.0 thousand
to 54.6 thousand. The present Phoenix metropolitan area (Maricopa
County) ranking first in size in the Region, experienced a sharp growth
rate in population and employment during the 1950's. Population increased
from 331,770 in 1950 to 663,510 in 1960, and employment in manufacturing
increased from 55 percent to 71 percent of total employment over the same
period. Tucson (Pima County), has experienced similar growth in popula-
tion and employment which has contributed substantially to Pima's manu-
facturing economy.

Value Added and Total Gross Output

Value added and total gross output of manufacturing sectors in 1965
in the three subregions of the Lower Colorado Region, together with pro-
jections for 1980, 2000 and 2020 are given in table 2.29. 1In compiling
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OF THE LOWER COLORADO REGION FOR

TABLE 2.29
VALUE ADDED AND TOTAL GROSS OUTPUT OF MANUFACTURING SECTORS IN THE THREE SUBREGIONS

1965, AND OBE-ERS PROJECTIONS FOR 1980, 2000,

AND 2020
Subregion 1965 OBE-ERS Projections
and 1980 2000 2020
Sector va 160 VA TGO VA TGO VA TGO
————————————————————————— Million 1960 dollars --
LMS Subregion :
Food & kindred products : 11.4 31.4 55.9 125.0 130.0 310.0 251.9 660.0
Lumber & wood products 10.1 24,5 32.2 67.7 80.0 178.0 1779 429.5
Chemicals 7.8 31,1 19.4 72.6 47.7 193.8 133.6 456.0
Printing & publishing s 8.1 13.7 26.9 45.6 74.3 127.4 181.7 315.5
Fabricated metals g 15 2.9 4.2 79 10.8 20.9 2357 50.4
Stone, clay & glass R 215 21.6 59.3 57.8 155.8 149.5 376.0
All other manufacturing : 20.6 72.0 63.9 206.4 163.3 543.6 410.1 1,382,6
Totall/ : 66.7 197 .1 223.9 584.5 563.8 1,529.5 1,330.4 3,670.0
Colorado Subregion 3
Food & kindred products : 0.3 0.9 4.0 6.5 9.9 16.0 22.6 37.0
Lumber & wood products 9.4 32.6 30.4 77.6 53.5 149.8 88.0 252.4
Paper & pulp 5.0 17.6 6.9 24.6 9.7 36.9 14.4 58.0
Printing & publishing 0.6 i 1 1.4 2,7 2.5 5:2 4.1 8.8
All other manufacturing : 3.3 19.9 7.9 45,6 14.9 88.1 21.3 128.3
Totall/ 18.6 72.1 50.5 157.0 90.5 296.0 150.4 484.5
Gila Subregion :
Food & kindred products : 63.2 261.9 106.5 520.0 156.5 1,150.0 442.1 2,500.0
Lumber & wood products 7.9 23,7 27.0 71.0 722 195.0 170.6 485.0
Furniture & fixtures 4.7 139 12,3 35,0 33,2 98.7 78.7 244.0
Paper & pulp 4.1 15:5 18.9 60.0 39.4 120.0 78.3 230.0
Chemicals 15:5 50.6 63.9 190.0 278.1 880.0 758.9 2,680.0
Primary metals 46.5 490.7 64.4 750.0 193.7 1,400.0 415.9 2,540.0
Printing & publishing 54.1 87.4 144.8 260.0 379.:1 720.0 925.9 1,800.0
Fabricated metals 19.5 573 51,7 170.0 133.8 470.0 304.5 1,180.0
Textiles & apparel 1547 32.0 49.9 96.0 158.0 320.0 552.1 1,180.0
Leather & leather goods : 0.3 0.6 5 1.0 15 3.0 3.8 8.0
Stone, clay & glass 3 2745 58.6 84.1 175.0 238.1 490.0 609.4 1,220.0
All other manufacturing :396.9 666.9 1,165.6 2,002.0 3,007.7 5,524.0 7,000.9 13,783.0
Totall/ :655.9 1,759.1 1,789.6 4,330.0 4,691.1 11,370.7 11,341.0 27,850.0

1/ Columns may not add to total due to rounding.

1965 data, heavy reliance was placed on the 1965 Annual Survey of Manu-
facturers to update the 1960 Colorado River Basin economic base study.
Since this publication shows only state output totals, output for most
sectors was estimated on the basis of employment and value of output per

worker.

Value added to the economy of the Lower Colorado Region in 1965 by
the manufacturing industry totaled $741 million, about 12 percent of the
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Region total. By 2020 value added in manufacturing is expected to reach
$12,821.8 million, almost unchanged as a percent of total value added in
the Region. It is worth noting that although manufacturing has gained
considerably in importance in the Region's economy, in the base period
relatively few products were processed beyond the earliest stages of
transforming raw materials into finished goods. However, expansion plans
and new developments underway and projected are expected to extend the
manufacturing process to include considerably more finished goods along
with an expansion of the over-all volume.

The major part of the manufacturing in the Region is located in the
Gila Subregion which accounted for nearly 88 percent of the value added
from manufacturing in 1965. The Lower Main Stem and Little Colorado Sub-
regions accounted for 9.0 percent and 3.0 percent, respectively. The
rate of growth of manufacturing in the Gila Subregion is projected to
approximately equal that in the Region as a whole. The Lower Main Stem
Subregion is projected to grow somewhat faster, the 2020 value added in-
creasing to 10.0 percent of total value added in the Region. On the
other hand, the growth rate in the Little Colorado Subregion is projected
to be less than half that of the Region, the 2020 value added dropping to
1.0 percent of that for the Region. As is evident from table 2,29, the
manufacturing industry of the Lower Colorado Region is diversified and
contains several singularly important sectors. Becuase of time and money
limitations, it was not feasible to consider each individual sector in
detail in this report. However, six of the more significant sectors,
food and kindred products, lumber and wood products, and furniture,
pulp and paper, chemicals and allied products, printing and publishing,
and textiles and apparel, are considered in some detail in the following
sections. Other manufacturing sectors are discussed generally in a
section headed "All Other Manufacturing'.

Food and Kindred Products

The food processing industry in the Lower Colorado Region has for
many years been characterized by relatively small plants. This character-
istic is due primarily to the fact that the industry mainly has served a
limited regional market, Widespread availability of raw materials, coupled
with long distances between markets have historically limited large-scale
plant operations. However, modern technological developments have led to
a sharp drop in the number of plants in the last quarter of a century,
despite increasing output and employment.

Food plants are becoming more mechanized and concentrated in the
Region's larger cities. The areas best suited for development of these
industries appear to be portions of the Gila Subregion (Maricopa County)
and the Lower Main Stem Subregion (Yuma and Mohave Counties). It is
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possible too, that if crop production is adequate, the Gila and Lower
Main Stem Subregions could become favorable centers for processing citrus
fruits and juices.

BR
Photo 25. Harvesting and processing citrus and vegetables requires a
great deal of hand labor and provides employment for un-
skilled workers.

Some of the more important activities included in the food and kin-
dred product's sector are soft drink bottlers, bakeries, dairies, meat
packers, cottonseed oil mills, and specialty canning food firms. Others
are: breweries, candy, manufactured ice, vegetable and fruit, packing
and canning, pickled vegetable canning, flour mills, and frozen foods.
With the exception of soft drink bottling firms which are located in
each of the subregions, most sector activity is in the Gila and Lower
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Main Stem Subregions; in 1965 these two subregions accounted for 99 per-
cent of all food and kindred products output in the Lower Colorado
Region. Goods produced in this sector are sold largely within the
Region. Estimates of goods exported in 1965 as a percent of total out-
put, for example, were 5 percent in the Lower Main Stem Subregion, 23
percent in the Little Colorado Subregion, and 17 percent in the Gila
Subregion.

In looking to the future, most food and kindred products activity
will continue to be concentrated in Maricopa and Pima Counties. Water
use by this segment of the industry will become more concentrated at
fewer locations with resulting impacts on local water supply and pollu-
tion problems. The subregions are sufficiently large in area to indicate
that despite trends toward larger production units, each subregion will
tend to become more "self-sufficient" with respect to the food industry.

Lumber and Wood Products, and Furniture

The lumber and wood products industry, which is significant es-
pecially in the Little Colorado Subregion, consists of all operations

Photo 26. Lumber manufacturing is a significant economic activity
in the Region.
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which process timber except the pulp and paper industry. Because the
outputs of this industry serve as inputs to the furniture industry, these
two sectors of the economy are very closely related. Almost 10 percent
of the employees in all manufacturing in the Region, work in establish-
ments producing and processing lumber and other industrial wood products.
The total output of timber products exclusive of paper and pulp in the
Lower Colorado Region for 1965 amounted to about 75 million cubic feet.
Of the 37 wood conversion plants in 1965, 33 were saw mills, 2 manufac-
tured house logs, and 2 excelsior and poles. Fifteen of the saw mills
were located in the Little Colorado Subregion, 5 in the Lower Main Stem
Subregion, and 13 in the Gila Subregion. The house log manufacturing
plants were both located in the Gila Subregion and the excelsior plants
were in the Lower Main Stem Subregion.

There were no particle board manufacturing plants in the Region in
1965. Projections indicate that by 1980, two particle board plants,
one in the Lower Main Stem Subregion (Flagstaff)l/ and one in the Little
Colorado Subregion (McNary),
will be in operation. Pro-
jections indicate that by
2020 two additional particle
board plants will be con-
structed in the Little
Colorado Subregion, one at
Window Rock utilizing mill
waste from the Navajo Plan-
ing and Saw Mill, and Wood-
working Plant and one in

Photo 27. This giant single-
opening press, one of the
largest in the country, pro-
duces a special type of par-
ticle board called Kachina-
Board at the Flagstaff,
Arizona plant of Southwest
Forest Industries. The
equipment manufactures
KachinaBoard measuring

42 feet by 8% feet and from
1/8-inch to 1/2-inch in
thickness. Photo courtesy
of Southwest Forest
Industries.

1/ Began production of particle board in 1969.
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New Mexico. Each of the four plants are projected to have a capacity of
about 27 million square feet of 3/4-inch particle board per year utiliz-
ing about 36,000 tons of raw material and providing an estimated 50 man-
years employment annually.

There were no plywood plants in the Region in 1965; however, pro-
jections indicate that there may be two plants completed by 1980 in the
Lower Main Stem Subregion, and one in the Little Colorado Subregion. All
three plants will operate in conjunction with saw mills, and will result
in a corresponding decrease in saw mill capacity. Each of the three
plants will have a capacity of about 80 million square feet of 3/8-inch
plywood per year and will provide an estimated 240 man-years employment.

Projections indicate that the production of lumber and wood products
will increase to year 2000, with a slight decrease in lumber production
between 2000 and 2020, Table 2,.30. The production of wood for veneer
and plywood is expected to expand from about 16 million cubic feet in
1980 to about 29 million cubic feet by the year 2000.

TABLE 2.30
PRODUCTION OF LUMBER AND OTHER WOOD PRODUCTS IN 1965
AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020
LOWER COLORADO REGION BY SUBREGION

T ety : 1965 : OBE-ERS Projections
: ; 1980 2000 2020
e ———— 1,000 cubic feet ——————————-
Lumber :
Region s 73,447 74,849 77,949 66,823
LMS Subregion : 25,865 31,441 35,068 31,404
L Colo Subregion : 36,363 22,444 18,678 13,348
Gila Subregion s 11,219 20,964 24,203 22,071
Veneer (plywood) :
Region 0 15,767 24,879 28,973
LMS Subregion 0 7,234 9,001 10,164
L Colo Subregion s 0 8,533 10,188 10,770
Gila Subregion 0 0 5,690 8,039
Other ind. wood products :
Region : 1,728 3,987 5,860 7,051
LMS Subregion : 719 1,669 2,378 2,731
L Colo Subregion : 740 1,669 2,378 2,806
Gila Subregion : 269 649 1,104 1,514

Total lumber and wood products :

Region :+ 75,175 94,603 108,688 102,847
LMS Subregion : 26,584 40,344 46,447 44,299
L Colo Subregion : 37,103 32,646 31,244 26,924
Gila Subregion : 11,488 21,613 30,997 31,624
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The secondary manufacture of wood products is a small factor in the
Lower Colorado Region forest industry. The potential exists for expan-
sion of mill work operations because of a large volume of lumber shipped
out of the Region for remanufacture. Production of such items as mold-
ing, trim, window sash and doors is projected to increase over the pro-
jections period.

The expected growth of local markets in the Lower Colorado Region
should lead to a growth of the lumber industry through substitution of
locally produced products for imported wood and wood products. By 2020
the industry in the Lower Colorado Region is projected to reach $1.2 bil-
lion, over 14 times 1965 production. In general, it appears that
Ponderosa pine, which occupies over 90 percent of the commercial area in
the Lower Colorado Region, will develop at a rate in excess of the other
larger western producing areas. Lumber production in the Gila and Little
Colorado combined should constitute 63 percent of the regional total by
2020.

The furniture industry, particularly the household segment, has
traditionally been concentrated in the northeastern and north central
sections of the country. However, in recent years a new trend has been
developing as part of the industry has drifted on to the South. The
principal reasons for this shift seem to be low-cost labor and the avail-
ability of raw materials. Because labor costs and labor productivity are
particularly favorable in the Lower Colorado Region, the economy of the
area could experience a more rapid expansion in furniture production.
Projections for 2020 indicate that the Gila Subregion will lead production
with $485 million, followed closely by the Lower Main Stem with $430 mil-
lion, and the Little Colorado with $252 million.

Pulp and Paper

The pulp and paper industry goes hand-in-hand with the lumber
industry. Some prerequisites for a strong pulp and paper industry in-
clude a well-established lumber industry, and the availability of an
adequate water supply. In 1965 the pulp and paper mill in the Little
Colorado Subregion was converting about 6.65 million cubic feet of round
wood and 5.5 million cubic feet of plant by-products to pulp and paper
products annually. A small pulp mill in the Lower Main Stem Subregion
was converting approximately 50,000 cubic feet of round wood to pulp per
year. In 1965 the pulp and paper and allied products in the Region em-
ployed about 1,700 people.

Although the pulp and paper industry did not begin in the Lower
Colorado Region until the 1950 decade, it is the fastest growing timber
industry in the Region. Projections indicate that the pulping capacity
in the Little Colorado Subregion will be expanded from an estimated 500
tons per day in 1965 to more than 1,200 tons per day before 1980. The
existing pulping capacity in the Lower Main Stem Subregion will be
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Photo 28. Southwest Forest Industries' paper mill at Snowflake, Arizona,
produces 500 tons a day of newsprint and linerboard and em-
ploys more than 400 people. Photo courtesy of Southwest
Forest Industries.

expanded from the present (1965) capacity of 60 tons per day to an esti-
mated 400 tons per day by 2020. Both types of raw material (round wood
and plant by-products) are projected to rise sharply. The present output
of 6.7 million cubic feet of round wood is projected to increase to 27.2
million cubic feet and plant by-products volume from 5.5 million cubic
feet to 33.5 million cubic feet annually. Table 2.31. It is expected
that by the end of the projection period a pulp and paper industry will
be capable of supplying the needs of virtually all the Lower Colorado
Region and of generating substantial export income as well.
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TABLE 2,31
PRODUCTION OF PULPWOOD IN 1965 AND OBE-ERS PROJECTIONS
FOR 1980, 2000, AND 2020, LOWER COLORADO REGION BY SUBREGION

I - : OBE-ERS Projections
tem : 1965 s 1980 : 2000 . 2020

P 1,000 cubic feet ————————————ur

Round wood :
Region $ 6,708 15,379 21,312 27,153

LMS Subregion - 2,494 2,875 7,048 9,937

L Colo Subregion s 4,042 9,924 11,292 12,817

Gila Subregion 2 172 2,598 2,972 4,399
Plant by-product 3

Region : 5,472 13,300 24,400 33,500

LMS Subregion 2 1,224 5,700 10,300 14,400

L Colo Subregion $ 3,816 4,800 7,200 8,700

Gila Subregion - 432 2,800 6,900 10,400
Total :

Region : 12,180 28,697 45,712 60,653

LMS Subregion : 3,718 8,575 17,348 24,337

L Colo Subregion : 7,858 14,724 18,492 21,517

Gila Subregion - 604 5,398 9,872 14,799

Textiles and Apparel

For many years, the textile industry has been centered in New England
although segments of it have been located in many parts of the country.
In recent years however, the industry has begun to migrate to new loca-
tions in the South and the West. The Lower Colorado Region has gained a
portion of this industry primarily because of low labor costs. The
availability of raw materials and reasonable access to markets may strength-
en the textile industry in the Region. Today, sizeable markets for the
specialized styles which have become associated with the Region already
have been developed in the Gila Subregion. Thus, in the future, the
Lower Colorado Region, and the Gila Subregion in particular, may become
an important center of an integrated textile industry in the Southwest.
Output of the textile and apparel sector in the Gila Subregion in 2020 is
projected to be 37 times the output in 1965.

Looking ahead, the Lower Colorado Region shows great capability for
growth in garment making. The principal reasons are relatively low-cost
Indian labor on reservations and in the border areas of the Gila. Expan-
sion of casual and sportswear production also is anticipated.
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Chemicals and Allied Products

The chemical industry in the Lower Colorado Region is characterized
by the use of numerous materials and the vast amount of products into
which they are transformed. For this reason, it is somewhat difficult to
project specific products or areas of future growth. Locational analysis
is further complicated by the rapid pace of technological advances and
the development of new products.

The firms included in this classification include those engaged in
manufacturing of fertilizers, insecticides, explosives, paints, plastics,
pharmaceuticals, and many other chemicals. Chemical production is impor-
tant in both the Gila and Lower Main Stem Subregions. The Gila Subregion
has diversified chemical industries, the largest being the production of
explosive, primarily for local mining. The Lower Main Stem Subregion
claims chemicals as the largest of any individual manufacturing industry
in the area, valued at $31.1 million in 1965, 30 percent of the five
major sector total. By 2020 the chemical industry of the Lower Main Stem
Subregion is projected to grow fifteenfold.

The manufacturing of pharmaceutical preparations should be consider-
ed a possibility for the future of the Region. Because of the variety of
raw materials required in drug manufacturing, the availability of materials
has traditionally been an important factor in the location of plants.
However, because of the relatively high value of the products in relation
to their weight, transportation costs need not tie the industry to the
manufacturing location. Yet, the development of drug industries in the
Lower Colorado Region is still only a remote possibility.

Printing and Publishing

At present, except in the Gila Subregion, the printing and publish-
ing industry of the Lower Colorado Region consists almost entirely of news-
paper publishing. In the Gila, however, the printing and publishing in-
dustry is an important sector. Almost 82 percent of the total number of
firms in this sector are located in two Arizona counties, Maricopa and
Pima. Firms are about evenly divided between those specializing in
printing on a job basis and those publishing newspapers and periodicals.

Although present production is based primarily on newspaper publish-
ing, it is estimated that in the future there will be a more rapid growth
in other segments of the industry--especially in commercial printing.

The Gila should continue to dominate the industry contributing over 84 per-
cent to the regional total by 2020.

Other Manufacturing

Manufacturing, other than the six types discussed above, comprises a
large share of the total volume and value of output., In 1965 it accounted
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for about 70 percent of all manufacturing in the Region. Of particular
importance in this category are the following manufacturing sectors;
stone, clay and glass products, primary metals, and fabricated metals.

In 1965, these three segments of the manufacturing industry employed 17
percent of all manufacturing employees in the Region and contributed

about one-third of the total value of manufacturing output. In addition,
other significant industries in the Region include machinery (nonelectri-
cal and electrical), transportation equipment, and instruments and related
products. These industries are examined briefly below with respect to
location and expansion of present and future firms.

Stone, Clay and Glass--The production of stone, clay and glass is
becoming a significant industry in the Gila and Lower Main Stem Subregions
because of the relatively rapid population growth of the metropolitan
areas. Most of the growth of the stone, clay and glass industry in the
Region has been related directly or indirectly to construction activity.
The major establishments in these subregions are brick and structural
clay tile firms, concrete brick and block, other concrete products, ready-
mix concrete, gypsum products, and cut stone and stone products firms.,

There are two industries--cement and glass containers—-which are
relatively underdeveloped in the Region. However, the output of cement
in the Gila Subregion may be expected to grow, and as Las Vegas grows,
establishment of a cement plant in the Lower Main Stem Subregion may be
possible after 1980. Because of high transport costs on the finished
product, glass container plants are often located near their markets.
Since there are no plants in this industry in the Gila Subregion, the
reason is probably lack of sufficient demand. It is certain, however,
that continued growth of manufacturing in the Gila will generate demand
for containers. However, it should be pointed out that substitution of
other packaging materials such as plastics, aluminum, and paperboard in
the food and beverages field may delay or replace glass container manu-
facturing in the Region.

Primary metals--The major contributor to the primary metals industry
in the Lower Colorado Region is the primary copper industry. Although

Kennecott Copper Corporation
Photo 29. At mills, such as this one at Hurley, New Mexico, ore is
crushed and copper minerals are concentrated. The concen-
trate is then shipped to a smelter for further refinement.
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the Region supplies over 50 percent of all copper produced in the United
States there is a relatively small amount of copper refining capacity in
the Region. Present refineries are situated in eastern locations because
of greater access to markets. In the future, however, some segments of
the primary metals industry may be expected to grow relative to local and
regional industrial demand. Thus, small iron and steel, copper and other
nonferrous foundaries may be expected to expand along with the Region's
industrial growth.

In the Gila Subregion, the primary metals industry has the largest
total gross output of any manufacturing sector. In 1965 it represented
28 percent of the total manufacturing output in the Subregion. It also
has the strongest degree of interdependence with other processing sec-
tors. This is due to the availability of raw materials such as copper,
lead, gold, and silver ores from the mining sectors.

Fabricated Metals--Like stone, clay and glass, the growth of fabri-
cated metals in the Region is related directly or indirectly to industrial
and construction markets. Since fabricated products are often produced
on a job-order basis, a market
location is quite often neces-
sary. The fabricated metals
sector should gain strength as
the Region becomes more develop-
ed.

Most of the activity in
this industry group is in the
Gila Subregion, which in 1965
had 95 percent of the total
metal fabrication in the Lower
Colorado Region. Some of the
different types of firms oper-
ating within the sector are
cutlery, sheet metal shops,
fabricated structural steel,
electroplating, and metal

coating. The majority of BR
firms, however, were involved Photo 30. Reynolds Aluminum Corpor-
with sheet metal and electro- ation, Phoenix, Arizona
plating.

Nonelectric Machinery, Electric Machinery, Transportation Equipment,
Instruments and Related Products—-Included in these categories are, among
others, aircraft, missile components, scientific instruments, and comput-
ing machine industries. These and other similar industries are unique
because they are part of a small number of industries able to serve
national markets. For this reason, continued industrial growth, partic-
ularly in the Gila Subregion, will depend in large part on the growth of
national markets which these categories may serve.
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Whereas transportation costs
are not significant in determin-
ing location, other factors such
as the availability of labor,
climate, and proximity to other
firms and nearby research facil-
ities are quite often important.
Usually, firms in these cate-
gories locate in relatively few
metropolitan areas throughout
the country. The clustering of
firms in the Phoenix metropoli-
tan area today indicates that
continued growth in that area
can be expected.

Noncommodity Producing Indus- BR
tries Photo 31. Motorola Plant facilities,
Scottsdale, Arizona

Although gains within the
noncommodity sectors have not been as spectacular as those of manufactur-
ing, these industries do paint a picture of steady growth and economic
expansion in the area. In recent times, the economic base of the Region's
economy has been characterized not only by growth, but also by constant
change. While natural resources continue as a cornerstone, other capital
and human resources have greatly broadened the economic foundation.

Value Added and Total Gross Output

Value added and total gross output of the non-commodity producing
sectors in the Lower Colorado Region in 1965, together with projections
for 1980, 2000, and 2020, are given in table 2.32. Data for the base
period 1965 were derived from the 1960 Lower Colorado Basin economic base
study supplemented by data from the 1963 Census of Business and a wide
range of current data on sales, trade, services, employment, personal in-
come, taxes, transportation, and the like. Revenue and related data ob-
tained from the Interstate Commerce Commission, the Civil Aeronautics
Board, the Arizona Highway Department, the Federal Power Commission, and
several private companies also were used in developing data for related
sectors.

Value added by the noncommodity producing sectors to the economy of
the Region in 1965 totaled $2,172 million, about 36 percent of the Region
total, Total value added for these sectors as a group is projected to
increase at a rapid rate in the future, the 2020 value added being nearly
14 times that of 1965. Notwithstanding this rate of growth, the relative
contribution of the noncommodity producing sectors to the economy will de-
crease, the 2020 value added by the group comprising 28 percent of the
Region total.
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TABLE 2,32
VALUE ADDED AND TOTAL GROSS OUTPUT OF NONCOMMODITY PRODUCING SLECTORS
IN THE THREE SUBREGIONS OF THE LOWER COLORADO REGION FOR 1965 AND OBE-ERS PROJECTIONS
FOR 1980, 2000 AND 2020

Subregion : 1965 s OBE-ERS Projections
and : : 1980 : 2000 : 2020
Sector ;. VA 60 s a TGO  : VA TGO : VA TGO

Million 1960 dollars

LMS Subregion

Wholesale trade H o o 83.5 77.6 206.0 208.2 559.0 441.2 1,200.0
Service stations 9.5 21.3 23,9 52.6 64.3 142.9 160.4 362.0
Eating & drinking § 21.6 69.6 52.6 172.8 140.2 466.0 350.5 1,180.0
All other retail H 80.0 162.3 219.9 399.6 585.8 1,087.1 1,596.1 3,000.0
Agricultural services : 9.9 31.0 14,2 45,0 20.0 63.5 26.0 82.9
Lodging ¢ 118.8 183.9 327.1 506.0 1,061.2 1,652.5 2,921.9 4,580.0
All other services ¢ 106.6 205.8 303.3 566.4 984.9 1,850.0 2,710.0 5,119.0
Transportation - 33.6 107.3 54.0 175.0 137.5 448.5 306.7 997.5
Electric energy 3 18.1 59.4 42,6 140.0 104.7 350.0 271.9 840.0
All other utilities : 18.9 40.1 49.0 94.3 128.1 245.8 303.5 579.5
Contract construction : 43.8 137.5 99,7 288.4 2612 769.5 624.8 1,860.0
Rentals & finance ¢ 106.6 118.8 316.6 355.0 1,031.8 1,162.5 2,852,0 3,222.0
Totall/ :« 598.5 1,220.5 1,580.4 3,001.1 4,728.0 8,797.3 12,564.9 23,022.9

L Colorado Subregion

Wholesale trade 5:3 13.9 11.7 28.1 22.5 54.9 37.6 93.2
Service stations s 3.0 4.8 6.1 9.7 11.9 19.0 18.0 32:3
Eating & drinking 2,7 10,5 5.2 21.1 9.8 41,2 16.1 70.0
All other retail 11.4 21.3 25...2 42,9 48.4 83.8 81.5 142.5
Lodging 2.8 5.8 5.4 11.1 10.6 22.3 18.7 40.0
All other services 549 13.9 11..:3 26.5 22,2 53:3 48.9 95.4
Transportation 2.8 29.8 4.3 47.2 8.0 89,5 13.9 158.3
Electric energy 1.1 6.6 w9 17.0 259 33.0 10.5 55.0
All other utilities 3.9 542 6.2 8.3 11.5 15.8 19.:9 27.8
Contract construction : 3.8 15.4 4.6 24,8 8.9 39.9 10.9 63.0
Rentals & finance 3 9.4 11.2 25.8 31.4 66.7 82.6 104.8 132.0
Totall/ : 52.1 138.4 106.5 268.1 223.6 535.3 380.8 909.5
Gila Subregion :
Wholesale trade : 138.6 303.0 251..3 606.5 632.7 1,600.0 1,198.6 3,183.0
Service stations s 21.7 41.0 47.4 82.4 109.0 192.4 240.8 431.5
Eating & drinking 3 60.4 168.2 117.0 3370 268.0 786.0 59547 1,765.0
All other retail s  331.9 620.0 690.1 1,242.0 1,603.7 2,904.0 3,851.8 7,000.0
Agricultural services : 13.8 32.1 19.3 45.6 22.2 52.7 25,5 61.1
Lodging : 29.3 62.0 71.7 157.0 204.2 455.0 511.5 1,160.0
All other services s 137.0 328.0 348.6 826.0 992.5 2,387.0 2,506.0 6,119.0
Transportation ’ 80.5 214.3 157.8 428.0 314.6 869.0 626.2 1,762.0
Electric energy 0 90.6 153.6 232.1 390.0 548.9 925.0 1,284.8 2,100.0
All other utilities s dlad 157.8 147.2 3350 311.6 715.0 677:2 1,557.7
Contract construction : 137.1 417 .5 257.,9 804.0 517.5 1,824.0 953..7 359150
Rentgls & finance : 409.8 480.2 921.3 1,094.0 2,165.7 2,597.0 4,830.2 5,850.0
Totall :1,521.8 2,977.7 3,261.7 6,347.5 7,690.5 15,307.1 17,301.9 34,904.3

1/ Totals may not equal sum of items due to rounding.

The major part of the output of the noncommodity producing indus-

i tries is in the Gila Subregion, followed in order by the Lower Main Stem
and the Little Colorado Subregions. The rate of growth is projected to
be most rapid in the Lower Main Stem Subregion where the 2020 total gross
output is projected to be nearly 19 times the 1965 output, compared with
12 times for the Gila Subregion and 6.5 times for the Little Colorado
Subregion.
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Wholesale and Retail Trade

The wholesale and retail trade industry in the Lower Colorado Region
mirrors the change in composition that the industry has undergone nation-
ally. The concentration and consolidation of retailing by both national
and local chains is as pronounced here as anywhere, and the abundance of
shopping centers in the Region is probably greater. The wider ownership
of automobiles and the accessibility of shopping centers with ample park-
ing facilities underline this growth.

Through the years, the retail trade sector has shown an increased
share in-the over-all economic growth of the Region due to steadily in-
creasing population and personal income. However, due to the great ex-
pansion of manufacturing, government activities, and services during
recent years, employment in trade, though growing rapidly in absolute
terms, has tended to lag by comparison with other regional industries.
The lag is entirely within the retail sector and is more specifically
limited to durable goods. A wide range of businesses, including vendors
of automobiles, building materials, clothing, hardware, farm equipment,
furniture, appliances, cameras, jewelry, and sporting goods have been
efficient in their use of manpower and employ proportionately fewer per-
sons today than in 1950. In contrast, food and liquor stores have in-
creased their proportion of employment slightly.

In recent years, improved transportation facilities, the growth of
personal income and retail sales have increased the importance of Phoenix
and Tucson as trade centers. The development of greater trade with Mexico
accounts for the importance of Nogales as a Region wholesale trade center.
For the past decade, in fact, the international trade through Nogales has
expanded considerably and includes imports of seafoods, fresh vegetables,
and fruits from Mexico.

In looking to the future, some changes in the nature of the trade
industries in the Lower Colorado Region are indicated. Higher incomes
are expected to continue to encourage a greater patronage of restaurants
resulting in a larger number of jobs in this sector. Recent interest in
the Phoenix area as a regional distribution center may increase the rela-
tive share of employment in wholesale firms within the next decade; how-
ever, automation of warehousing activities is expected to limit the expan-
sion of such employment to some degree. Most food stores are already of
the self-service variety, but further automation is expected. Most
growth, therefore, is expected in the personal services portions of the
retail trade sector.

In summary, then, it appears that expansion of population and income
levels will keep the demand for consumer goods at a high level. The dis-
tribution of employment within this industrial group will probably be
similar to present proportions. Thus, the wholesale and retail trades
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are expected to employ 193,000 persons by 1980, and by the year 2020 em-
ployment should exceed 457,000 persons.

Services

By far the largest segment of the labor force, employing 23.8 percent
of the regional total, the '"services'" is one of the fastest growing in-
dustries in the Region. A varied group of businesses are included under
the rather inclusive heading of "services'". These are the medical, legal,
personal and domestic services; business services; and the repairing of
automobiles, electrical equipment, and watches. Also included are a
number of educational, charitable, religious, and non-profit organizations.
Most of these are obviously supplementary functions which are dependent
upon the size and growth of the economy as a whole.

Service industries include hotels and other lodging facilities, as
well as places of recreation and amusement. Within the Lower Colorado

BR
Photo 32. Las Vegas, Nevada, caters to the tourist who likes a game of
chance, spectacular shows, and sun.
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Region these business activities cater in large measure to tourists and
consistently generate economic growth of a primary nature.

Throughout the United States, employment in the entire service group
of industries has risen faster than over-all employment, and constitutes
the most rapidly expanding sector except for government. A rising level
of national income has been able to support larger and more specialized
services., New service industries have been created and old ones expanded
to handle the more mechanized and automated production facilities upon
which high income levels depend. The Lower Colorado Region has followed
this national pattern. During the decade from 1950-60, employment in the
service industries more than doubled, exceeding the rate of growth in the
over-all nonagricultural sector, and at the same time achieving a con-
siderable measure of diversification.

The services industry today reflects an increasing trend away from
self-sufficiency and a concomitant need for specialized services in the
home. There has been an accelerated reliance upon paid services that
were formerly supplied within the household. In addition, new service
industries have been created because of new and increased complexity of
modern mechanisms. The advent of television, for example, was followed
immediately by the TV repairman.

Other services increasing in importance include automobile and
electrical repair, exterminating services, laundry and cleaning plants,
and diaper services which have all found a growing market in homes within
the Region. At the same time, beauty parlors, reducing salons, gymnasiums,
and other businesses have boomed. Then too, recreation demands have in-
cluded a desire to play golf, bowl, go boating, and ride horses. These
services and facilities are often combined with and form a part of the
flourishing tourist industry.

Within recent years, as the population of the area more than doubled,
the number of people employed in the medical and legal professions, and
their allied services, increased proportionately. Modern advancements in
medicine to some degree account for the rapid growth of jobs that require
increased technical skills.

Employment in services has gained over 50 percent in the last five
years compared with an over-all increase in nonagricultural employment of
about one-third in the 1955-65 period. By 2020, regional services will
employ 977,700 persons as compared with 1960 employment of 135,000 per-
sons.

Recreation and Travel

Tourism in the Lower Colorado Region is unique in that there are two
quite separate and distinct industries. A winter tourist who travels to
the desert south to escape from freezing cold climates is complemented by
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a summer tourist who is seeking the refreshing coolness of the mountain
and plateau north. For this reason there is no seasonality for the Region
as a whole, Few other areas can claim such diversity. Unfortunately,
each of the areas individually suffers from a slow season.

In the north, the highland climate contains one of the most popular
recreational areas in the Region. Here, where the Grand Canyon, Indian
tribes, and a wealth of other attractions draw tourists, seasonality is
marked. Seasonal patterns are not as extreme in the south where consid-
erable summer travel helps to balance the sun-seeking winter visitor.

Photo 33. Spectacular scenic attractions such as the Grand Canyon
beckon the tourist to the cool, high country during the
summer,

In the desert south, outdoor recreation is, to a large degree, dependent
upon the presence of water. However, winter use of the desert has become
popular in recent years. Popular recreation sites include almost all
lakes and flowing river channels, as well as numerous dry desert areas
offering a wide variety of recreation activities. There is some evidence
that these seasonal patterns are tending to level out in the Region as
improved transportation, better accomodations, and promotional attractions
lengthen the '"season'".
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One difficulty in analyzing this sector of the economy lies in the
impossibility of determining the exact size of the industry. Such a wide
variety of goods and services are provided to tourists and non-tourists
alike, and even the most travel-oriented businesses also cater to local
residents. However, it is estimated that about 80 percent of the ex-
penditures made by tourists and other transients are primarily for food
and drink, lodging, gasoline and automobile services, amusement and
recreation; and other forms of transportation. The firms which provide
these products form the core of the tourist-travel industry. Most eating
and drinking places, as well as hotels, motels, and resorts would never
have come into existence without the tourist.

Outdoor recreation, the pleasure-oriented segment of the tourist
industry, continues to be a major industry in the Region. It provides an
important source of the basic income entering the economy from outside
the area. Recreational expendi-
tures by both residents and non-
residents in 1960 totaled $335
million, or 12.3 percent of all
spending in the Region. The de-
mand for recreation is expected
to increase markedly in future
years. In 1965 the total demand
for recreation was 138 million
recreation days and is project-
ed to total 918 million in 2020,
a 565 percent increase.

Recreation expenditures by
individuals from outside the sub-
region have been estimated in
cooperation with the Recreation
Work Group for 1965 with projec-
tions for the years 1980, 2000,
and 2020. These estimates, by
type of expenditure, are shown
for each subregion in table 2.30.
A review of these tables reveals
the importance of outdoor
recreation as a source of basic
income to the local economy.
These '"mew dollars" shown as
the direct recreation expenditure
by the nonresident in the various
economic sectors, generate indirect output as they are transmitted through-
out the whole economy. This indirect output has been evaluated in the
economic models and shown for each sector in table 2.33.

Photo 34. Dude ranches are popular
to the sun-seeking winter
visitors.

Because Americans face the prospect of more leisure time in the
future, there will be a continuing demand for more travel in the Region
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TABLE 2.33
NONRESIDENT OUTDOOR RECREATION EXPENDITURES AND INDIRECT OUTPUT GENERATED BY SECTOR IN 1965
AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020, LOWER COLORADO REGION BY SUBREGION

. 4 OBE-ERS Projections
Area, sector and item : 1965 1980 : 3650 = 5570
LMS Subregion P Thousand 1960 dollars ——————————————mm———m
Service stationsl/ :
Recreation expenditures 3 3,941 6,699 11,546 18,048
Indirect output generated ) 1,067 1,922 3,452 5,541
Eating and drinking 3
Recreation expenditures : 20,434 34,738 59,872 93,588
Indirect output generated ¢ 12,952 21,202 38,355 62,894
Other retaill 5
Recreation expenditures : 7,239 12,307 21,211 335154
Indirect output generated : 2,172 3,818 75030 11,328
Lodging 5
Recreation expenditures 4§ 39,408 66,994 115,465 180,489
Indirect output generated 2 9,226 16,179 28,988 46,750
Other services $
Recreation expenditures : 48,165 81,880 141,124 220,595
Indirect output generated 3 9,944 17,732 31,865 50,878
Total recreation expenditures $ 119,187 202,618 349,218 545,877
Total Indirect output generated : 35,361 60,853 109,510 177,391
L Colorado Subregion
Service stationsL/ 3
Recreation expenditures 2 1,160 1,972 345399 5,314
Indirect output generated $ 174 346 612 938
Eating and drinking 3
Recreation expenditures 3 4,358 7,409 12,769 19,960
Indirect output generated : 1,050 2,130 4,064 6,792
Other retaill §
Recreation expenditures : 631 1,072 1,847 2,888
Indirect output generated : 127 272 477 702
Lodging 3
Recreation expenditures : 4,028 6,848 11,802 18,448
Indirect output generated : 486 961 1,892 3,174
Other services :
Recreation expenditures : 641 1,090 1,878 2,936
Indirect output generated : 85 165 300 470
Other manufacturing :
Recreation expenditures : 2,197 3,735 6,437 10,062
Indirect output generated : 264 724 1,361 2,132
Total recreation expenditures : 135015 22,126 38,132 59,608
Total indirect output generated : 2,186 4,598 8,706 14,208
Gila Subregion
Service stationsl/ $
Recreation expenditures : 5,823 9,899 17,062 26,670
Indirect output generated § 1,885 3,761 6,918 11,442
Eating and drinking :
Recreation expenditures : 51,096 86,863 149,711 234,020
Indirect output generated : 24,402 51,479 92,148 144,972
Other retaill/ -
Recreation expenditures : 7,626 12,964 22,345 34,928
Indirect output generated : 1,870 4,437 7,985 12,832
Lodging 2
Recreation expenditures : 29,307 49,822 85,869 134,226
Indirect output generated : 10,995 21,961 40,418 66,871
Other services :
Recreation expenditures : 25,932 44,084 75,981 118,768
Indirect output generated : 6,937 14,346 26,703 44,945
Total recreation expenditures : 119,784 203,632 350,968 548,612
Total indirect output generated : 46,089 95,984 174,172 281,062

1/ Consistent with the input-output approach, entries in "recreation expenditures'" row for all years were
adjusted from Recreation Work Group data to reflect gross margins only (operating costs and net revenues),

IV-104




with a resulting increase in demand for accommodations, services, amuse-
ments, and other tourist-oriented businesses. In fact, because national
and local trends for income, population, and levels of education and

skill are moving steadily upward, there is much evidence that the Region's
recreational resources will need to be continually expanded to accommodate
the increased demand.

Transportation, Utilities, and Communication

The Southern Pacific and Santa Fe mainline tracks traverse the Region
providing both passenger and freight service to the rest of the Nation.
In 1965, total carloads of railroad freight originating with in the Region
had an estimated value of $104 million.

Major airlines, including Western, TWA, Continental, Delta, United,
and American, serve Phoenix, Tucson and Las Vegas. Frontier, Air West,
Valley, and Apache also serve other communities in the Region. In 1965
the total number of passengers (arriving and departing) in Phoenix, Tucson,
and Las Vegas combined, exceeded 4 million. Air transportation throughout
the Lower Colorado Region was valued at $94.6 million in 1965.

In addition, air cargo has increased rapidly. During the period
1951-1962, air cargo tonnage for Phoenix and Tucson increased 189 percent.
Air freight promises to become increasingly important to the economy of
the Region because it offers a rapid means of transport for high value,
low weight products to distant buyers.

The trucking industry has also contributed much to the Region's
economic growth. In 1965 the freight carriers in Arizona provided a
revenue of $138.7 million. Trucks provide fast, flexible, and efficient
means of moving goods both within the Region and throughout the Nation.
Overnight and second morning service links the Region's retailers, whole-
salers, and manufacturers with markets throughout the southwest, including
such major markets as Los Angeles, San Diego, San Francisco, Las Vegas,
Salt Lake City, Denver, Wichita, Tulsa, Oklahoma City, Forth Worth, Dallas,
San Antonio and Albuquerque.

Highway transportation throughout the Region is excellent. Major
highways including Interstates 40, 8, 10 and 17 service both public and
private travel interests. In 1965, in the State of Arizona, there were
5,278 miles of highway, and vehicle miles traveled by local and foreign
passenger cars and commercial vehicles totaled more than 12.6 million.

Low cost electricity and natural gas are readily available in the
Region, Commercial radio and television broadcasting stations have ex-
panded at a fairly rapid rate in the Region. Data for the entire Region
are not available. However, in 1950, Arizona had 27 commercial radio
broadcasting stations and 1 commercial television station. As of 1962,
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Arizona Public Service
Photo 35. Placed in service in 1962, this $21 million coal-fired power
plant has a capacity of 115,000 kilowatts and consumes 1,200

tons of coal per day.

this number had increased to 62 commercial radio broadcasting stations--
a 130 percent increase-—and 9 commercial television stations. Compara-
tively, the number of commercial radio stations in the United States in-
creased from 3,117 in 1950 to 4,535 in 1962--a 45 percent increase.

Although there are a number of telephone companies operating in the
Region, the Mountain Bell Telephone Company is the largest, owning all
the long-distance lines in the Region. Mountain Bell has improved its
equipment, and in recent years installed a microwave system which incor-
porates one-half of all its long-distance circuits.

The high degree of industrial specialization in our country depends
on efficient transportation lines, availability of sufficient utilities,
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and adequate communication facilities. This sector of the economy serves
an especially vital role in the Lower Colorado Region because of the
great distances to and from the major population centers of the Nation.
However, because of automation and other technological factors, it is
very difficult to estimate the number of employees for future years in
these particular industries. We do know that the process of decreasing
the ratio of employees to the quantity of service provided will continue
to create displacement of employees.

Contract Construction

For many years the construction industry has occupied an important
economic position in the Lower Colorado Region. Throughout history,
massive construction projects have been initiated to overcome the natural
disadvantages of heat, drought, distance, and terrain. Today, Arizona
boasts per capita investment in railways, highways, electric power trans-
mission lines, dams, irrigation canals, and deep wells.

The second World War marked the beginning of significant military
construction within the Lower Region. The climate and topography of the
Region have also facilitated the building of large military installations
which have helped to foster growth within the construction industry. De-
fense manufacturing plants that accompanied these military installations
did their part to boost the construction industry in the Region. Even
today, the military continues to employ large numbers of construction
workers in the state as installations are built, maintained, and enlarged.

The State and Federal Government was the second largest customer of
the construction industry, surpassed only by domestic investment. In
1960 the two levels of government accounted for over 27 percent of final
demand purchases in the Lower Colorado Region.

Another factor that has helped to mold the construction industry in
the Region is the huge population boom in the major metropolitan areas.
A new dimension, that of mass produced housing, has given employment to
thousands in the building trades and complemented an industry which had
tended toward heavy engineering. Toward the end of the 1950-1960 decade
over 20,000 free-standing homes were being completed each year in Maricopa
and Pima Counties. In 1965 employment in contract construction accounted
for over 8 percent of the labor force of the two counties combined. 1In
the Phoenix area alone, over 150 square miles of desert and agricultural
land have been replaced by residential tracts.

Since 1904, when construction of the Theodore Roosevelt Dam was
authorized, large public works have constituted an important part of the
Region's construction industry. This first significant United States
reclamation project was follcwed by a series of other dams on the Salt,
Gila, Verde, and Colorado Rivers. The building and maintenance of roads
also constitutes an important segment of total employment in construction.
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Photo 36. Roosevelt Dam Photo 37. Hoover Dam
Control of the Salt River flows by completion of Roosevelt Dam
in 1911 was the stimulus which ignited the economic growth in
the Region. Construction of Hoover Dam (1935) has made possible
the continued economic expansion.

The interstate and local highway programs, anticipated construction
of the Central Arizona Project, development of a regional air transpor-
tation facility, and other public construction indicates that a high
level of expenditure will continue throughout the foreseeable future.
However, the relative growth of the construction industry is projected
to be somewhat slower than that for the economy as a whole. For example,
employment in the year 2020 is estimated to be 182,300 as compared to
the 1960 employment of 49,000. This represents a 272 percent increase
in the contract construction industry; whereas, the services industry is
estimated to increase its employment by 624 percent over the same period.

Finance, Insurance, and Real Estate

Lower Colorado Region financial, insurance and real estate services
have experienced a substantial rate of growth over the past decade. The
banking industry especially reveals a dynamic pattern of growth. Because
Arizona law permits state-wide branch banking, several large banks have
developed. In the late 1950's the number of banks within the state was
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reduced to only eight, partly because of mergers. Since that time, com-
petitive factors have encouraged the establishment of new banks and, as
of 1965, the number had doubled to sixteen banks operating in the state.

Commercial banks have traditionally participated actively in the
economic development of the Region. This is reflected in the high ratio
of loans to deposits; in 1965, for all Arizona banks, the volume of loans
was 69 percent of deposits., By 1960, insurance benefit payments had risen
significantly and the disbursements for surrenders, dividends, deaths,
endowments, etc., amounted to $41 million. Today, insurance companies
provide the greatest single source of mortgage funds in the Region. Real
estate is an important business in the Region. Privately owned land, al-
though comprising only about 35 percent of the total land area, encom-
passes an area larger than New Jersey and Connecticut combined. Included
in this privately owned area is probably some of the most productive and
most valuable irrigated land in America.

Future activities in this sector of the economy will increase pri-
marily as a result of continuing in-migration and unprecedented building
activity in the rapidly expanding urban areas. It appears that the public
contract portions of the industry will witness the most rapid growth as
increases due to the expanding population result in greater demand for
these types of services. Future employment is estimated to approach
156,000 persons in the year 2020, as compared with 1960 employment of
only 24,600 persons.

Government

Government, including Federal, State and local, has made a major con-
tribution to economic development in the Lower Colorado Region. Large re-
mote areas, characteristic of much of the Region, have been used by the
military for training and testing purposes. The need for water and power
has required large reclamation projects, and in recent decades the dis- '
covery of large deposits of uranium for which the Federal Government was
the only marketl/, together with normal government activities induced large
government expenditures in the Region.

The Region has also contributed substantial government revenue. In
1965, total government revenues were greater than total government expend-
itures in the Lower Main Stem and Gila Subregions, since the economies of
these two subregions were relatively well developed. In the Little

1/ Public Law 88-489, signed August 26, 1964, ammended the Atomic Energy
Act of 1954 and provided for a transition from government to private
ownership of nuclear materials.
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Colorado Subregion, however, government expenditures were about 5 times
government revenues, mainly as a result of government purchases of ura-

nium.

Government revenues are projected to increase at an annual compound
rate of about 6.2 percent in the Lower Main Stem, 5 percent in the Gila,
and 4.8 percent in the Little Colorado Subregion between 1965 and 2020.
The larger rate of increase in the Lower Main Stem Subregion is due pri-
marily to a higher projected population growth rate than in the other two
subregions.,

The projected annual compound growth rates of government expenditures
are about the same as projected revenue rates in the Lower Main Stem and
Gila Subregions. The projected growth rate for government expenditures
in the Little Colorado Subregion is 3.8 percent. The lower rate in the
Little Colorado Subregion assumes that private industry will buy a sub-
stantial part of the uranium in the latter part of the projection period.

The Government sector accounted for 10 percent of total employment
in the Region in 1965. Projections indicate that the proportion will
drop slightly by 2020. The military is held at a constant figure roughly
5 percent below the 1965 level from 1980 to 2020. Thus, the projected
increase in employment is in civilian governments--national, state and
local.
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CHAPTER III - MODIFIED OBE-ERS PROJECTIONS

The modified OBE-ERS projections reflect increases in the OBE-ERS
projections of population and irrigated acreage made by the Basin States,
increases in OBE-ERS projections of uranium production and "all other
mining'" output provided by the Mineral Resources Work Group, an increase
in electric power projections to reflect projections by the Electric
Power Work Group, and some increases and decreases made in the projections
by the Economics Work Group, together with modifications in other projec-
tions emanating from these changes. Population projections were raised
in Nevada, New Mexico, and Utah to more adequately reflect a) historical
trends in the Nevada portion of the Region, its potential for expansion
in the tourist industry and related commercial development, and the in-
creasing population movement from the Southern California area; b) econom-
ic advances by Indians, anticipated developments in mining, probable gains
in employment associated with the developing interstate highway system,
and anticipated expansion of recreational activities; and c) growth of
the Utah portion of the Region as a retirement area, and as a summer home
and vacation area. No change was made in population by Arizona.

The irrigated acreage projections were raised by all four States.
The States felt the OBE-ERS projections did not adequately reflect pro-
jected irrigation development of Indian lands and probable development of
ground water basins in the Region. In addition, New Mexico anticipated
further irrigation development from provisions of P. L. 90-537 which
authorized the Colorado River Basin Project. Utah projected an increase
in irrigated acreage on the Dixie Project.

Modifications by the Economics Work Group pertained primarily to
vegetables, citrus, noncitrus fruit and nuts (pecans), cotton, red meat,
and milk. The projected acreages of vegetables, citrus, and noncitrus
fruit and nuts were increased to more adequately reflect recent and
anticipated trends. OBE-ERS projections for cotton in 1980 and 2000 were
reduced to eliminate the sharp increase projected from 1965 to 1980, making
the increase more gradual over the projection time frame. OBE-ERS pro-
jections of red meat production were reduced throughout the projection
time frame since the projections exceeded the historical trend and the
level of production considered feasible in the judgement of informed
individuals in the Region. Projections of milk production were increased
in accordance with historical trends of production in the Region. These
modifications of livestock product projections, in turn, caused some
modification in the projected acreage of roughages.

The modified OBE-ERS projections are presented in a similar manner
to the OBE-ERS projections. However, less detail is included. A major
objective was to further portray the relationship of the modified OBE-ERS
projections to the OBE-ERS projections and the manifold effect of the
modifications on the economy and the people.
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POPULATION

Modified OBE-ERS population projections for the Lower Colorado
Region, by subregion and state, and their relationship to the OBE-ERS
projections are given in table 3.1. The modified OBE-ERS projections
reflect a regional annual growth rate of 3.0 percent to 1980, 2.7 percent

TABLE 3.1
POPULATION FOR 1965
MODIFIED OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020
AND THEIR RELATIONSHIPS TO OBE-ERS PROJECTIONS
LOWER COLORADO REGION

: y Modified :Modified OBE-ERS as
Area ¢ 1965 : OBE-ERS Projections :Percent of OBE-ERS

: : 1980 : 2000 : 2020 : 1980: 2000: 2020

Eemmmmemme——— 000 =eesr=ratsss ahes Percenf —=—===

Lower Colorado Region: 1,877.0 2,910.6 4,796.7 6,983.1 110.1 112.5 105.2

LMS Subregion s 345,2 815.6 1,519.7 2,020.5 146.6 148.5 115.1
Arizonal/ $ 120.7 1471 197.7 290.5 100.0 100.0 100.0
Nevada ® 213.9 653.5 1,305.0 1,708.0 164.4 160.6 117.7
Utah s 10.6 15.0 17.0 22,0 129.3 132.8 157.1

L Colo Subregion : 125.0 183.5 240.4 326.4 101.9 109.5 124.7
Arizonal/ s 85.5 124.8 152,2 181.4 100.0 100.0 100.0
New Mexico s 39.5 58.7 88.2 145.0 106.3 130.9 180.6

Gila Subre%ion : 1,406.8 1,911.5 3,036.6 4,636.2 100.2 100.5 100.3
Arizonal : 1,379.4 1,870.8 2,970.7 4,531.4 100.0 100.0 100.0
New Mexico s 27.4 40,7 65.9 104.8 109.7 132.6 116.3

Arizona totall/  : 1,585.6 2,142.7 3,320.6 5,003.3 100.0 100.0 100.0

Nevada total g 213.9 653.5 1,305.0 1,708.0 164.4 160.6 117.7

New Mexico total : 66.9 99.4 154.1 249.8 107.7 131.6 146.6

Utah total : 10.6 15.0 17.0 22,0 129.3 132.8 157.1

1/ Same as OBE-ERS projections.

to 2000, and 2.4 percent to 2020 compared with the OBE-ERS projected
regional annual growth rate of about 2.3 percent and the projected annual
growth rate for the Nation of 1.3 percent.
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FIGURE 3.1

LOWER COLORADO REGION

POPULATION FOR 1965 AND MODIFIED

OBE—ERS POPULATION PROJECTIONS
TO 1980, 2000 AND 2020.
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The modified OBE-ERS projections for Arizona are the same as the OBE-
ERS projections while those for each of the other three states are higher
than the OBE-ERS projections. The greatest increase was in Nevada, par-
ticularly in the projections for 1980 and 2000. With the modified OBE-
ERS projections the 1965 population of the Nevada portion of the Region
will increase three times by 1980, six times by 2000, and eight times by
2020, The modified OBE-ERS projected increases for the other states were
more gradual over time, the increase by 2020 being 273 percent for the
New Mexico counties and 108 percent for Washington County, Utah. The
corresponding increase for Arizona was 215 percent.

EMPLOYMENT

Modified OBE-ERS projections of employment for the Lower Colorado
Region and each of the three subregions, together with related partici-
pation rates and the relationship of modified OBE-ERS projected employ-
ment are given in table 3.2, The modified OBE-ERS employment projections
are substantially higher than the OBE-ERS projections in the Lower Main
Stem and Little Colorado Subregions. In the Lower Main Stem Subregion
the increase is 51 percent in 1980, 52 percent in 2000, and 18 percent in
2020. Corresponding percentage increases for the Little Colorado Subregion
are 10, 13, and 32, The increases stem primarily from the increase in
modified OBE-ERS population projections compared with the OBE-ERS projec-
tions. However, a small part of the increase stemmed from a relatively
larger increase in business activity, compared with population, in the
modified OBE-ERS projections compared with the OBE-ERS projections. As
a result the modified OBE-ERS projected participation rates are a little
higher than the OBE-ERS rates.

As is implied by the higher employment projections, the rate of in-
crease in employment is substantially sharper in the Lower Main Stem and
Little Colorado Subregions with the modified OBE-ERS than with the OBE-
ERS projections. With the modified OBE-ERS projections, 2020 employment
is nearly 6.5 times 1965 employment in the Lower Main Stem Subregion and
over 3.5 times 1965 employment in the Little Colorado Subregion. In the
Gila Subregion, the modified OBE-ERS projected employment is only slight-
ly higher than the OBE-ERS projections, the 2020 modified OBE-ERS projec-
tion being 3.7 times the 1965 level.

Modified OBE-ERS employment projections by industry are given in
table 3.3. Employment coefficients (employment per dollar of total out-
put) developed for use in the OBE-ERS analyses also were used with the
modified OBE-ERS projections. Hence, the OBE-ERS and modified OBE-ERS
projections are directly comparable. Major increases in the modified
OBE-ERS projections compared with the OBE-ERS projections in the Lower
Main Stem Subregion occurred in agriculture, mining, manufacturing, trade,
services, utilities and other industries. Significant increases occurred
in the Gila Subregion in agriculture, transportation and utilities.
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TABLE 3.2
EMPLOYMENT AND THE PARTICIPATION RATE IN 1965,
MODIFIED OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020 AND RELATIONSHIP
OF THE EMPLOYMENT PROJECTIONS TO OBE-ERS PROJECTIONS, LOWER COLORADO REGION

: Estimated : Modified OBE-ERS Projections
Area s 1965 : 1980 : 2000 : 2020

e Employmentl/ 1,000 —————mmmmmmmmmm

Region : 675.7 1,138.3 1,934.5 2:4833.5
LMS Subregion : 134.8 337.7 639.6 859.2
L Colo Subregion - 33.7 60.5 85.3 119.8
Gila Subregion : 507.2 740.1 1,209.6 1,854.5
(e ————————— Participation Rate2/ ————mmmmemme
Region : .360 .391 403 406
LMS Subregion > .3905 414 421 423
L Colo Subregion : .270 .329 +.395 « 367
Gila Subregion -~ .3605 .387 .398 .400
: Modified OBE-ERS employmt as pct of OBE-ERS employmt
Region : 131739 1152 107.2
LMS Subregion : 150.7 151.9 118.2
L Colo Subregion : 110.1 113,.2 131.5
Gila Subregion : 100.3 102.3 101.7

1/ Total employment, including the armed forces.
2/ Participation rates for 1965 are the same as in the corresponding table
for the OBE-ERS projections. Projected participation rates were calculated

by dividing employment by population.

PERSONAL INCOME

The same subregional personal income per capita was used for the
modified OBE-ERS projections as was projected for the OBE-ERS level of
development. Hence, total personal income in each of the subregions in-
creased in direct proportion to population. Since a larger proportion of
the population was in the Lower Main Stem Subregion with the modified
OBE-ERS than with the OBE-ERS projections, personal income per capita in
the Region as a whole averaged slightly higher with the modified OBE-ERS
than with the OBE-ERS projections.
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TABLE 3.3
EMPLOYMENT BY INDUSTRY FOR 1965, AND MODIFIED OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020
AND THEIR RELATIONSHIP TO OBE-ERS PROJECTIONS, LOWER COLORADO REGION

Area : Esti~ : Modified 3 Mod OBE-ERS Projectns

and H mated : OBE-ERS Projections :as Pct of OBE-ERS Projectns
Industry . 1965 3 1980 3 2000 : 2020 : 1980 : 2000 i 2020
$ 1,000 ——-- Percent ————————-

Region :
Agriculturel/ g 39.20 38.45 43,05 43,16 99,9 113.7 121.1
Forestry2/ 2 .91 .99 .90 .78 100.0 100.0 100.0
Mining $ 17.90 19.06 18.09 17.05 114.8 110.3 105.2
Manufacturing g 90.87 172.12 304.52 477.95 105.5 107.0 104.0
Trade 3 125.90 229.54 381.33 503.26 118.8 126.2 110.2
Services $ 178.20 353.165 673.60 1,043.58 116.0 117.0 106.7
Transportation s 21.50 36.19 56.88 66.02 115.2 129.3 115.8
Contract construction : 56.60 80.21 121.62 183,53 101.1 100.6 100.7
Rentals 3 32.10 56.80 95.61 156.83 103.5 101.7 100.6
Utilities 3 20.40 35.86 58.65 82.74 121.6 133.3 145.4
other3/ 3 92,12 115,37 180.22 258.60 111..0 114.0 106.0
Total s 675.70 1,138.24 1,934.47 2,833.50 111.9 115.2 107.2

LMS Subregion :
Agriculturel/ 3 9.25 9.04 11.34 11.70 96.2 113.5 121.4
Forestryg/ g 33 w37 .36 +32 100.0 100.0 100.0
Mining % .90 1.29 .94 «85 184.3 156.7 141.7
Manufacturing 3 9.00 25..19 46.31 62.86 136.9 147.0 123,7
Trade 3 24.40 79.65 150.52 169.56 181.4 200.2 131.0
Services 3 47.60 138.09 283.93 399.45 153.4 149.8 116.3
Transportation $ 4,50 11.29 15.49 17.56 173.7 147.5 114.0
Contract construction g 11.80 18.61 31.20 51:52 105.1 100.0 99.8
Rentals 3 4,50 0 s e 21.,93 40.60 118,.2 104.9 99.8
Utilities 2 3.90 10.36 16.89 22,41 172.7 149.5 148.4
Other3 s 18.62 32.66 60,71 82,50 155.4 152.1 117.6
Total 2 134.80 337.66 639.62 859.23 150.7 151.9 118.2

L Colorado Subregion s
Agriculturel/ : 3.18 2.69 2,54 2.29 102.7 104.5 109.0
Forestry2/ : .46 41 .32 .26 100.0 100.0 100.0
Mining 8 .80 2.47 2.05 1.20 352.9 292.9 200.0
Manufacturing $ 5.67 12,55 15.89 23.14 115.9 110.3 134.1
Trade 3 6.30 11...70 17.60 24,62 103.5 114..3 133.8
Services § 7.90 13.30 20.30 31.40 101.5 108.0 134.2
Transportation : 2.90 4,40 6.50 8.10 100.0 108.3 112.5
Contract construction 3 3.40 5.10 6.30 7.90 100.0 105.0 IT1.3
Rentals g .60 1.50 2.90 4,20 107.1 107.4 127%3
Utilities - 1.30 329 4,51 7.06 143.0 150.3 196.1
Other3/ 3 1.24 3,05 6.36 9.59 111.3 114,2 122.2
Total : 33. 75 60.46 85.27 119.76 110.1 1132 131.5

Gila Subregion H
Agriculture_/ $ 26.77 26.72 29.17 29.17 100.9 114.7 122.1
ForestryZ2/ : .12 21 .22 .20 100.0 100.0 100.0
Mining g 16.20 15.30 15.10 15.00 100.7 100.0 100.0
Manufacturing 3 76.20 134.38 242,32 391.95 100.1 101.5 100.1
Trade H 95320 138.19 213.21 309.08 100.1 100.8 100.1
Services s 122.70 202.26 369.37 612.83 100.2 100.5 100.3
Transportation 3 14,10 20.50 34.89 40,36 100.0 1269 117.3
Contract construction $ 41.40 56.50 84.12 124.11 100.0 100.5 100.4
Rentals s 27.00 44,19 70.78 112,03 100.2 100.5 100.1
Utilities 3 15,20 22,21 37,25 53,27 104.8 125.4 139.5
other3/ g 72.26 79.66 113.15 166.51 100.1 100.5 100.3
Total : 507.15 740,12 1,209.58 1,854,51 100.3 102.3 1017

1/ Includes agricultural service businesses.
2/ Includes only employees involved in timber harvesting.
3/ Government (including armed forces), professional services, domestic, and miscellaneous employment.
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ECONOMIC ACTIVITY

Output of the five major industries or activities in the Region for
the modified OBE-ERS projections, together with related value added and
import projections, are shown in table 3.4. Reflecting the higher popu-
lation and employment projections, the modified OBE-ERS projections are
higher in most instances than the OBE-ERS projections. This is true par-
ticularly for the Lower Main Stem and Little Colorado Subregions where
the modified OBE-ERS population projections were substantially higher
than the OBE-ERS projections.

In the lLower Main Stem Subregion, modified OBE-ERS total gross out-
put of the five producing industries was projected about 50 percent above
the OBE-ERS projections in 1980 and 2000, and about 25 percent above in
2020. Practically all of the projected increase is in the mining, manu-
facturing, and noncommodity producing industries. Agricultural output
is projected to be only slightly higher than OBE-ERS projected output and
forest output was projected at the same level as OBE-ERS., Value added
was projected to increase nearly 50 percent in 1980 and 2000, but only
16 percent in 2020 compared with the OBE-ERS projections. Imports were
projected independently for the subregion, using base year relationships
as a guide. Imports at the modified OBE-ERS level were approximately
60 percent above the OBE-ERS level by the year 2000 but declined to about
35 percent above in 2020,

Due principally to a sixfold increase in mining the Little Colorado
Subregion, modified OBE-ERS projected output of the five producing in-
dustries as a group, is more than double the OBE-ERS level in 1980. How-
ever, the increase drops to about 85 percent in 2000 and 2020. Value
added was projected to be about 24 percent above the OBE-ERS level in
1980 and 2000, and about 28 percent above in 2020. Imports were projected
to be more than double the OBE-ERS level in 1980, but only 9 percent above
by 2020,

The modified OBE-ERS projections of output for the five producing
industries and of value added in the Gila Subregion are only slightly
higher than the OBE-ERS projections since the modified OBE-ERS population
projections were very little higher than the OBE-ERS projections. Output
of the five producing industries was projected to be about 7 percent
above the OBE-ERS level in 2020, while value added is projected to be
less than 1 percent above the OBE-ERS level. Imports were projected at
about the same level as for the OBE-ERS projectiomns.

Estimates of gross regional product (GRP) by subregion for the
modified OBE-ERS projections are given in table 3.5. As a result of
higher population projections and the effects of increased agricultural
output throughout the period, the Lower Main Stem and Little Colorado
Subregions show a substantial increase in gross subregional product above
the OBE-ERS projection level discussed earlier in this report.
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TABLE 3.4
TOTAL GROSS OUTPUT BY INDUSTRY AND ASSOCIATED TOTAL PRIMARY INPUTS
FOR 1965 AND MODIFIED OBE-ERS PROJECTIONS FOR 1980, 2000 AND 2020,
AND THEIR RELATIONSHIP TO OBE-ERS PROJECTIONS

Subregion : Esti- ¢ Modified :Mod OBE-ERS as Pct
and 3 mated s OBE-ERS Projections : of OBE-ERS Proi.
Item : 1965 : 1980 : 2000 : 2020 : 1980 : 2000 : 2020
tmm——————— Million 1960 dollars —--——--——= ————- Percent ———-—-

LMS Subregion

Producing industries :
Agriculture 3 123,

3 196.9 269.9 365.8 106.3 105.8 110.9
Forestry s 5w 71:7 9.4 9.5 100.0 100.0 100.0
Mining H 32.1 126.3 153.2 189.0 212.3 174.3 159.1
Manufacturing $ 197.1 766.3 2,168.4 4,557.4 131.1 141.8 124.2
Noncommodity producing :
industries : 1.220.5 4.586.6 13.634.3 28.931.7 152.8 155.0 125.7
Total :  1,578.2 5,683.8 16,235.2 34.053.4 148.1 152.0 125.4
Value added : 1,280.2 5,298.5 16,464.6 35,233.8 147.3 149.2 116.4
Imports g 776.4 2,673.6 7,791.6 17,071.6 146.6 160.7 134.4
L Colorado Subregion
Producing industries :
Agriculture : 14.7 17.6 23.6 30.1 102.9 106.3 110.7
Forestry : 7.3 7.4 7.4 6.8 100.0 100.0 100.0
Mining ¢ 112,2 967.5 897.7 852.8 602.0 489.5 615.7
Manufacturing s 712.0 183.1 325.2 629.4 116.6 109.9 129.9
Noncommodity producing :
industries 3 138.4 284.5 654.1 1,375:1 106:1 122.2 151.2
Total : 344.7 1,460.1 1,908.0 2,894.2 239.2 182.7 184.8
Value added z 224.1 867.7 2,042.2  4,834.9 123.4 123.4 128.2
Imports : 205.5 855.0 1,129.7 1,663.8 210.4 142.9 109.1
Gila Subregion
Producing industries s
Agriculture 3 458.4 726.0 991.5 1,289.9 88.6 97.0 101.6
Forestry 3 2.1 4.3 6.0 6.4 100.0 100.0 100.0
Mining s 458.5 652.0 953.0 1,268.0 100.0 100.0 100.0
Manufacturing 2 1,759.1 4,335.2 11,486.7 27,908.2 100.1 101.0 100,2
Noncommodity producing :
industries s 2,977.7 6,442.5 16,773.8 39,501.8 10L.5 109.6 113.2
Total : 5,655.8 12,160,0 30,211.,0 69,974.3 100.1 105.4 107.2
Value added : 4,524.4 10,342,9 28,706.2 73,491.8 100.2 101.0 100.9
Imports 3 2,257.8 4,364.0 11,027.9 27,055.8 100.0 100.9 99.3
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TABLE 3.5
GROSS REGIONAL PRODUCT BY SUBREGION, LOWER COLORADO REGION, 1965
WITH MODIFIED OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020

:Modified OBE-ERS Projections

Subregion and Item ; 1965 71980 . 2000 . 2020
E ——————— Million 1960 dollars ————————-
Lower Main Stem
Consumptive expenditures ; 811.0 3,320.3 10,456.7 23,176.3
Government expenditures ; 269.3 1,170.0 3,602.4 7,511.8
Gross investment expenditures ; 290.6 839.9 2,401.3 4,512.1
Net exports or (imports) of ;
goods and services : j90.7)l/ (31.7) 4.2 33.6
Gross subregional product 51,280.2 5,298.5 16,464.6 35/, 233.8
Little Colorado :
Consumptive expenditures ; 127.8 476.7 1,209.1 3,215.4
Government expenditures ; 1275 357.6 692.4 1,202.0
Gross investment expenditures ; 51..3 172:2 298.4 573.3
Net exports or (imports) of ;
goods and services +  (82.5) (138.8) (157.7) (155.8)
Gross subregional product z 224.,1 867.7 2,042 .2 4,834.9
Gila
Consumptive expenditures ;2,753.6 6,552.5 19,096.8 50,107.6
Government expenditures ; 959.6 1,960.6 5,364.0 13,530.3

Gross investment expenditures : 822.5 1,817.5 4,178.9 9,780.9

Net exports or (imports) of s
goods and services - (11.3) 12.3 66.5 73.0
Gross subregional product t4,524,4 10,342.9 28,706,2 73,491.8

Lower Colorado Region -
Gross regional product *6,028.7 16,509.1 47,213.0 113,560.5
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The increase above OBE-ERS projections in the Lower Main Stem Sub-
region, for example, is approximately 50 percent in 1980 and 2000, de-
clining to about 16 percent above in 2020. Similar data for the Little
Colorado Subregion are approximately 23 percent above in 1980 and 2000,
gross subregional product increasing to about 28 percent above by 2020.
Estimated growth in gross subregional product for the modified OBE-ERS
projections, or course, is associated with independent population pro-
jections and indreased agricultural output which accounts for the
varying growth rates discussed above.

Estimates of gross subregional product for modified OBE-ERS projec-
tions in the Gila Subregion are only slightly above the OBE-ERS level
due to small differences in the independent population projections. In
fact, the increase is 1 percent or less in all target years.

Agriculture
Value Added and Total Gross Output

Modified OBE-ERS projections of value added and total gross output
of agriculture are given in table 3.6. Corresponding figures for 1965
also are shown for comparison. In computing the value added and total
gross output figures, commodity prices were held constant at the base
period level (1960) throughout the projection time frame, the same as
with the OBE-ERS projections. Hence, the modified OBE-ERS projected
value and output figures are comparable with the base period and also
with the OBE-ERS projections. Moreover, changes in the dollar output
figures reflect changes in quantities of pyroducts produced.

The modified OBE-ERS projected TGO exceeded the OBE-ERS TGO in the
Lower Main Stem and Little Colorado Subregions, throughout the pro-
jection time frame, the 2020 milifed OBE-ERS agricultural output being
11 percent greater than the OBE-ERS output in each Subregion. In con-
trast, the Gila Subregion modified OBE-ERS dollar output is lower than
the OBE-ERS output in 1980 and 2000, and only 1.5 percent above in 2020.
The relationships are similar for value added. The modified OBE-ERS
value added for 2020 is 10 percent above the OBE-ERS level in the Lower
Main Stem Subregion, and 8 percent above in the Little Colorado Sub-
region. However, in the Gila Subregion value added with the modified
OBE-ERS projections is lower than with the OBE-ERS projections in 1980
and 2000, but 3 percent higher in 2020.

Changes in the modified OBE-ERS projected agricultural output com-
pared with the OBE-ERS projections are the result of some sectors being
increased and others being decreased. Major increases were made in the
modified OBE-ERS projections in the vegetable, citrus, dairy, and all
other agricultural sectors. A modest increase was made in the forage,
feed and food sector in 1980. The only major reduction made was in the
feeder livestock sector. A substantial reduction was made in the cotton
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TABLE 3.6
VALUE ADDED AND TOTAL GROSS OUTPUT FROM AGRICULTURAL SECTORS IN THE THREE SUBREGIONS
OF THE LOWER COLORADO REGION IN 1965 AND MODIFIED OBE-ERS PROJECTIONS
FOR 1980, 2000 AND 2020

Subregion 3 1965 : Modified OBE-ERS Projections
and VA TG0 ¢ 1980 2 2000 : 2020

Sector x : VA TGO : VA TGO : VA TGO

e e Million 1960 dollars =
LMS Subregion 3

Range livestockl/ + 10.1 17.:6 10.1 18.0 10.7 19.3 11.4 20.7
Feeder livestock - 1.7 14.5 3.6 2742 5 41.9 8.5 60.7
Dairy : 1.5 4.0 2.2 549 3:d 10.5 5.6 16.0
Forage feed & food crops : 9.2 14.8 12,1 20.5 12.0 21.2 12.6 23.0
Cotton : 10.4 15.4 18.7 28.7 26,1 40.8 32.7 517
Vegetables H 5.0 27.9 8.4 48.4 10.0 63.5 12.3 86.8
Citrus : 5.6 21.4 7.8 34.6 10.2  48.8 13.1 67.4
All other agriculture 3.6 77 6.1 13.6 10.4 23,9 16.6 39.5
TotaLg/ s 47.1 123.3 69.0 196.9 88.8 269.9 112.8 365.8
L Colorado Subregion :
Range livestockl/ 741 12,2 8.0 14.2 10.1 18,7 12,5 23.2
Feeder livestock : 0.08 0.3 0.06 0.3 0.05 0.2 0.04 0.2
Dairy 5 0.09 0,2 0.06 0.2 0.1 0.4 0.1 0.6
Forage feed & food crops 0.8 1.3 1.0 1.8 1.1 2,1 1,3 2,5
All other agriculture 0.3 0.7 0.5 1.2 1.0 2.2 1.3 31,6
Total?/ s 8.37 14.7 9:62 17:7 12.35 23.6 15.24 30.1
Gila Subregion
Range livestockl/ : 29.9 57.3 29.7 58.7 31.0 61.5 32.3 64,3
Feeder livestock : 16.3 118.4 87.1 271.5 122.4 362.1 167.1 475.2
Dairy s 13.0 32.4 16.6  40.9 31.7 63.7 54.2 91,7
Forage feed & good crops : 32.4 55.3 45,8 81.8 52.6 97.9 53.2 103.2
Cotton ¢ 54,1 113.7 64.3 145.6 77.6 185.0 91.5 230.2
Vegetablesi/ 20.1 46.7 32.5 p 52.5 117.9 i 163.4
Citrus 2.7 13.7 3.6 - 19.0 6.9 38.0 110 61.6
All other agriculture 7.9 20.8 14.6 37.3 25:3 65.5 38.3 100.2
Total2/ : 176.4 458.4 249,2 726.0 400.0 991.6 518.7 1,289.9

1/ Modified OBE-ERS projections are the same as the OBE-ERS projections.
2/ Items may not add to total due to rounding.

3/ Includes melons.
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sector in 1980 and 2000 to reflect a more gradual increase in acreage
over time. While reductions were involved in only two sectors, being
major sectors in terms of value added and TGO, they had a major impact
on totals for the subregion.

Cropland Harvested

Modified OBE-ERS projected harvested irrigated crop acres, consist-
ent with the modified OBE-ERS total gross agricultural output figures
given above, are summarized in table 3.7. The same crop yields and
commodity prices were used in deriving the modified OBE-ERS agricultural
output figures as were used in the OBE-ERS calculations. Hence, the crop
acre total gross output relationship in the modified OBE-ERS projections
is consistent with the OBE-ERS relationship.

The modified OBE-ERS regional harvested irrigated crop acreage is
larger than the OBE-ERS acreage throughout the projection time frame, the
increase being about 5 percent in 1980, and 9 percent in 2000 and 2020.
The Lower Main Stem Subregion shows a 13 percent increase in 1980, but
only a 6-7 percent increase in the other two target years. In contrast,
the Gila Subregion shows only a 3 percent increase in 1980, but a 9 to 10
percent increase in the other two years. The Little Colorado Subregion
shows an increase in all three target years, increasing from 12 percent
in 1980 to 32 percent in 2020.

While the modified OBE-ERS aggregate harvested acreage exceeded the
OBE-ERS acreage, this was not the case for all crops. As was indicated
in the discussion of total gross output, some crops were increased in the
modified OBE-ERS projections and others were reduced. Since the Region
is especially well-suited to production of vegetables and citrus, the
acreage of these crops was increased substantially, particularly in the
latter part of the projection time frame. The acreage of pecans, a
promising crop in the Region, also was increased substantially, particu-
larly in the latter part of the time frame.

The modified OBE-ERS projections of feed grains, reflected in the
acreage of grain sorghum and corn, were increased substantially in 1980
and 2000 compared with the OBE-ERS projections. However, the increase was
made primarily to restore the large cut in acreage reflected in the OBE-
ERS projections. Compared with the 1965 acreage, the modified OBE-ERS
projected regional feed grain acreage is up slightly in 1980 but declines
from there on, the 2020 acreage being less than 70 percent of the 1965
acreage.

The modified OBE-ERS projected regional acreage of alfalfa hay was
reduced slightly compared with the OBE-ERS projection. Practically all
the reduction was made in the Lower Main Stem Subregion, which has sub-
stantial exports of alfalfa hay, to '"make room'" for expansion of other
crops. The alfalfa hay acreage in the cther two subregions was increased
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TABLE 3.7
HARVESTED IRRIGATED CROP ACRES FOR 1965 AND MODIFIED OBE-ERS PROJECTIONS FOR 1980, 2000 AND 2020
AND THEIR RELATIONSHIP TO OBE-ERS PROJECTIONS, LOWER COLORADO REGION, BY SUBREGION

: H Modified : Modified OBE-ERS as Percent
Crop and Area : 1965 : OBE-ERS Projections . of OBE-ERS Projections
: 1980 : 2000 H 2020 3 1980 : 2000 2020
e 1,000 Acres —-——- Percent --=—=——=—-—
Feed Crops :
Barley and oats g

Region 2 160.5 161.9 143.7 112.5 100.0 100.0 100.0
LMS Subregion 2 17.5 177 15.7 12.2 100.0 100.0 100.0
L Colo Subregion : .3 o3 3 o2 100.0 100.0 100.0
Gila Subregion : 142.7 143.9 127.7 100.1 100.0 100.0 100.0

Sorghum & corn for grain

Region s 184.3 192.3 182.0 126.9 242.5 154.4 88.0
LMS Subregion : 14.4 23.9 22,9 23.5 398.3 25146 204.3
L Colo Subregion s 2.3 5.5 5.4 5.9 323.5 385.7 590.0
Gila Subregion : 167.6 162.9 153.7 97.5 2275 143.0 74.0

Alfalfa hay 8

Region g 218.7 219.0 198.0 198.0 98.7 96.0 96.9
LMS Subregion : 74.0 74.7 536l 44,7 97.8 68.5 57.6
L Colo Subregion : 6.2 6.7 79 8.3 100.0 109.7 113.7
Gila Subregion : 138.5 137.6 137.0 145.0 99.2 112.8 121.4

Other feed cropsl/ :

Region : 111.0 11.9.0 128.2 133.3 103.8 107.8 107.9
LMS Subregion : 23.8 26.0 27.4 26.4 106.1 11357 110.5
L Colo Subregion : 8.4 8.2 9.0 9.7 98.8 103.4 105.4
Gila Subregion s 78.8 84.8 91.8 97.2 103.8 106.7 107.5

Food Crops
Wheat -

Region 2 26.6 78.6 79.1 81.2 100.0 100.0 100.0
LMS Subregion : 5.8 17.8 17.8 18.1 100.0 100.0 100.0
L Colo Subregion : 6 2.0 2.0 2.0 100.0 100.0 100.0
Gila Subregion : 20.2 58.8 59.3 61.1 100.0 100.0 100.0

Vegetables :

Region : 90.1 128.0 178.0 225.0 122.7 142.9 153.8
LMS Subregion : 36.7 60.0 75.0 85.0 129.6 130.9 131.4
L Colo Subregion : 25 .9 1.6 2.2 150.0 266.7 275.0
Gila Subregion : 52,9 67.1 101.4 137.8 116.7 152.0 170.5

Citrus, total :

Region : 39.0 56.0 78.0 100.0 112.0 130.0 153.8
LMS Subregion : 22.9 35.0 42.0 50.0 116.7 110.5 119.0
Gila Subregion : 16,1 21.0 36.0 50.0 105.0 163.6 217.4

Other food cropsﬁy

Region $ 24,4 74.7 90.8 108.2 103.9 119.0 132.4
LMS Subregion : 5.1 8.0 12.3 17.6 114.3 148.2 183.3
L Colo Subregion : ) .6 .8 1.1 100.0 133.3 183.3
Gila Subregion H 18.8 66.1 77.7 89.5 102.8 115:3 125.2

0il and Fiber Crops
Cotton, all :

Region $ 345.8 375.0 400.0 420.0 83.5 93.8 100.2

LMS Subregion 2 30.5 46.0 52.0 58.0 99.6 99.4 99.3

Gila Subregion D 315.3 329.0 348.0 362.0 81.6 93.0 100.3

See footnotes at end of table.
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TABLE 3.7
HARVESTED IRRIGATED CROP ACRES FOR 1965 AND MODIFIED OBE-ERS PROJECTIONS FOR 1980, 2000 AND 2020
AND THEIR RELATIONSHIP TO OBE-ERS PROJECTIONS, LOWER COLORADO REGION, BY SUBREGION (CONTINUED)

] H Modified : Modified OBE-ERS as Percent
Crop and Area - 1965 3 OBE-ERS Projections :_of OBE-ERS Projections
: g 1980 ! 2000 : 2020 3 1980 : 2000 : 2020
————————————————— 1,000 Acres Percent ————————-=
Safflower & flaxseed 5
Region s 12.4 30.2 50.2 60.2 100.0 100.0 100.0
LMS Subregion g o 5.0 10.0 15.0 100.0 100.0 100.0
Gila Subregion s 11.7 25.2 40.2 45,2 100.0 100.0 100.0
Other Cropsé/
Bermuda grass seed
Region 12.8 14.5 16.4 18.2 120.8 136.7 151,7
LMS Subregion 10.6 110 12.0 13.0 110.0 120.0 130.0
L Colo Subregion 1.9 ) o9 1.2 25.0 45.0 60.0
Gila Subregion .3 3.0 3.5 4,0 - - -
Total Irrigated H
Region ¢ 15225.6 1,449.2 1,544.4 1,583.5 105.5 109.1 109.2
LMS Subregion i 241.9 325:1 340.2 368.5 113.3 106.3 107.4
L Colo Subregion s 20.7 24,7 279 30.6 111.8 1224 1325
Gila Subregion : 963.0 1,099.4 1,176.3 1,184.4 103.2 109.8 109.2

1/ Miscellaneous tame hay, irrigated wild hay, silage, and irrigated cropland pasture.

2/ Potatoes, dry beans, noncitrus fruit and nuts, and sugar beets. The sugar beet plant was built follow-
ing 1965 and the projection was put at 40,000 acres, the sugar plant capacity. This accounts in part for
the large acreage increase in the Region and Gila Subregion.

3/ Bermuda grass seed and other crops.

somewhat in 2000 and 2020 to meet increased feed requirements of live-
stock. The acreage of "other feed crops'" was also increased somewhat for
the same reason.

The modified OBE-ERS projected acreage of cotton in the Gila Sub-
region for 1980 and 2000 is somewhat lower than the OBE-ERS projections.
The reduction was made to eliminate the sharp 1965-80 OBE-ERS projected
increase. With the modified OBE-ERS projections the cotton acreage shows
a gradual increase throughout the time frame, the 2020 acreage being the
same as the OBE-ERS projection, except for rounding.

Livestock Numbers

Modified OBE-ERS projections for range cows and cattle, sheep and
lambs, and broilers and turkeys marketed are the same as the OBE-ERS
projections. Modified OBE-ERS projections for other types of livestock
are given in table 3.8. These projections are consistent with the modi-
fied OBE-ERS total gross output projections given above. The same rates
of production and livestock and livestock commodity prices were used in
deriving the modified OBE-ERS total gross output figures as were used in
the OBE-ERS calculations. Hence, the relationship between livestock or
products produced and the corresponding total gross output is the same
in the modified OBE-ERS and the OBE-ERS projections.
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TABLE 3.8
ESTIMATED NUMBER OF SELECTED TYPES OF LIVESTOCK IN 1965
AND MODIFIED OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020,
AND THEIR RELATIONSHIP WITH OBE-ERS PROJECTIONS, LOWER COLORADO REGION_/

1965 Modified :Mod OBE-ERS Proj.
Area :(Normal-: OBE-ERS Projections :as Pct of OBE-ERS
ized) : 1980 : 2000 : 2020 : 1980: 2000::2020

; ———————————— 1,000 —————————————— ———— Percent —----

Cattle and Calves in Finishing Feedlots:
Number Marketed

Region : 631.4 1,430.0 1,930.0 2,560.0 74.6 75.1 75.7

LMS Subregion s 68.7 130.0 200.0 290.0 75.7 74.9 75.4
L Colo Subregion : 1.4 1.3 1.2 1.2 100.0 100.0 100.0
Gila Subregion : 561.3 1,298.7 1,728.8 2,268.8 74.5 75.1 75.7
s Milk Cows (in production)
Region $ 58.7 611 88.1 119.8 133.4 168.8 190.5
LMS Subregion H 7.0 8.3 13.9 18.6 156.6 231.7 258.3
L Colo Subregion : .8 5 o .9 100.0 175.0 300.0
Gila Subregion : 50.9 52.3 73.5 100.3 130.8 160.5 181.0
Hogs: Number Marketed
Region : 51,0 53.6 57.3 62.2 382.9 314.8 264.7
LMS Subregion : 8.3 8.7 9.3 10.1 378.3 310.0 265.8
L Colo Subregion : 3.4 3.6 3.8 4,1 400.0 316.7 256.2
Gila Subregion : 39.3 41.3 44,2 48.0 382.4 315.7 265.2
Laying Hens, Jan. 1
Region :1,080.0 1,202.0 1,342.0 1,452.0 143.8 136.4 125.7
LMS Subregion : 75.0 83.0 93.0 100.0 143.1 136.8 125.0
L Colo Subregion : 33.0 36.0 41.0 44,0 144.0 136.7 125.7
Gila Subregion : 972.0 1,083.0 1,208.0 1,308.0 143.8 136.3 125.8
Horses and Mules, Including Colts
Region : 78.0 86.9 134.,2 178.1 104.3 106.5 102.7
LMS Subregion 3 12.4 17.4 29.4 34,0 125.2 134.9 112.2
L Colo Subregion : 15.6 10.9 10.5 10.4 100.0 101.9 107.2
Gila Subregion $ 50.0 58.6 94.3 133.7 100.2 100.4 100.2

1/ Modified OBE-ERS prO]ectlon for range cows and cattle, sheep and
Tambs, and broilers and turkeys marketed are the same as the OBE-ERS pro-

jections.
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Modified OBE-ERS livestock projections reflect two major changes in
the OBE-ERS projections: 1) the number of cattle and calves marketed
from finishing feedlots was reduced substantially since it did not seem
feasible to meet the OBE-ERS projections, and 2) the number of cows
milked were increased substantially since the OBE-ERS projections were
considerably below regional historical trends of cow numbers and milk
production.

With the modified OBE-ERS projections the number of cattle and calves
marketed from finishing feedlots in the Region will increase 2% times by
1980, more than 3 times by 2000, and more than 4 times by 2020. The 1980
projection is a major challenge. It represents approximately a linear
projection of the increase from 1965 to 1970, which was somewhat steeper
than the sharply upward 1950-65 trend. Following 1980 the upward trend
is not quite so steep. The number in 2000 and 2020 is approximately a
linear projection of the 1950-70 trend.

With the modified OBE-ERS projections the number of cows milked in
2020 is more than double the 1965 number and nearly double the OBE-ERS
projection., Both milk cow numbers and total milk production in the
Region have been increasing historically, the latter at roughly the same
rate as population during the 1950-65 period. Hence, modified OBE-ERS
regional milk production was projected to increase at the same rate as
the modified OBE-ERS population. Due to the relatively large projected
increase in production per cow, the increase in number of milk cows from
1965 to 1980 is relatively small. However, the projected increase there-
after is relatively sharp.

The modified OBE-ERS projections of hogs marketed and of laying
hens were derived by applying the OBE-ERS projected rate of increase to
the 1965 base. Since the 1965 base was higher than the 1959-61 base,
used at the national level, the modified OBE-ERS projections are higher
than the OBE-ERS projections, particularly for hogs.

Modified OBE-ERS projections of horse and mule numbers were in-
creased somewhat compared with the OBE-ERS projections to account for
the added number of '"urban' horses associated with the increased modified
OBE-ERS population.

Regional Share of National Production

The regional share of national production of selected agricultural
commodities with the modified OBE-ERS projections is given in table 3.9.
The share for the 1959-61 national base period also is shown for compar-
ison. Changes in the regional share with the modified OBE-ERS projec-
tions compared with the OBE-ERS projections is, of course, related
directly to changes in crop acres and livestock numbers. Since the mod-
ified OBE-ERS regional acreage of feed grains was increased in 1980 and
2000, and reduced in 2020, compared with the OBE-ERS projections the
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TABLE 3.9
LOWER COLORADO REGION PRODUCTION AS A PERCENT OF NATIONAL PRODUCTION
OF SELECTED AGRICULTURAL COMMODITIES, 1959-61
AND MODIFIED OBE-ERS PROJECTIONSL/ FOR 1980, 2000 AND 2020

- Modified OBE-ERS Projections

L . 1959-61 . ™7g50 2000 2020

: ———= Percent LCR Production is-of U. S. Production—-
Feed grains $ 0.282 0.432 0.385 0.259
Vegetables $ 3.760 4,095 4,864 5.220
Citrus é 2,167 4,862 6.302 7.374
Cotton : 5.178 Ss 771 6.450 6.860
Beef and veal : 1.544 1.544 1.543 1.544
Pork - 0,025 0.045 0.038 0.032
Milk : 0.380 0.567 0.717 0.809
Eggs : 0,297 0,402 0.382 0.351

1/ The regional projections are modified OBE-ERS projections, those for
the United States are OBE-ERS projections.

regional share of national production reflects similar changes. Compared
with the 1959-61 base period, the modified OBE-ERS regional share of feed
grain production increases substantially in 1980 but declines subsequent-
ly so the 2020 share is lower than the 1959-61 share.

Since the vegetable and the citrus modified OBE-ERS projected acre-
ages were increased substantially compared with the OBE-ERS acreages, the
modified OBE--ERS projected shares of national production also increased
substantially compared with the OBE-ERS shares. The modified OBE-ERS
regional share of both crops increases throughout the projection time
frame, the share for vegetables increasing nearly 40 percent while the
citrus share more than tripled by 2020.

For cotton, the modified OBE-ERS share of national production is
comewhat lower in 1980 and 2000 than with the OBE-ERS projections since
the acreage was reduced. The 2020 projected share did not change and is
about one-third higher than the base period share.

The modified OBE-ERS projected regional share of beef and veal pro-
duction is the same as the base period share since this was the basis
for the modified OBE-ERS projections of beef and veal production. The
regional share with the modified OBE-ERS projections is a little lower
than the share with the OBE-ERS projections since the number of cattle

fed was reduced.
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The regional share of national pork production is somewhat higher
with the modified OBE-ERS projections than with the OBE-ERS projections,
since the number of hogs marketed was increased. The situation with
eggs is similar. However, in both cases, the modified OBE-ERS share of
national production declines throughout the projection time frame, but
the 2020 shares still are above the base period shares.

The modified OBE-ERS projected regional share of national milk pro-
duction increases throughout the projection time frame, the 2020 share
being more than double the base period share. This upward trend is in
contrast with the OBE-ERS projected regional share which remained con-
stant throughout the projection time frame at about the base period level.

Feed-Livestock Balance

Net exports or net imports of feed grain and hay with the modified
OBE-ERS projections of crop and livestock production are shown in
table 3.,10. Feed required per pound of output given in table 2.21 was
used in deriving the feed utilization part of the feed balance. Allow-
ance also was made for utilization of feed grains for seed and food on a
basis similar to the OBE-ERS projections. Wheat fed to livestock was
estimated at 5 percent of production, the same as for the OBE-ERS pro-
jections. Silage production was budgeted to equal use, and the same was
true of irrigated pasture.

TABLE 3.10
NET EXPORTS OR (IMPORTS) INDICATED BY FEED BALANCES
FOR 1965 AND WITH MODIFIED OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020,
LOWER COLORADO REGION, BY SUBREGION

1965 : Modified OBE-ERS Proijections

Area
¢ (Normalized): 1980 s 2000 : 2020

Feed grains :

Region g 47.6 (454.0) (950.6) (1,777.4)
LMS Subregion . 6.7/ (54.9) (148.0) (223.0)
L Colo Subregion : (8.3) (3.8) (5.6) (6.6)
Gila Subregion : 72.6 (395.3) (797.0) (1,547.8)

Hay :

Region : 350.0 380.8 254,73 207.3
LMS Subregion : 340.0 381.0 2541 208.8
L Colo Subregion : 0 0 0 0
Gila Subregion : 10.0 (0.2) 0.2 (1.5)

1/ Net imports.
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With the modified OBE-ERS projections, the feed grain picture for
the Region changes from a small net export in the base year 1965 to sub-
stantial imports which increase sharply throughout the projection time
frame, net import requirements in 2020 amounting to 1.8 million toms.
However, net imports of feed grains with the modified OBE-ERS projections
are considerably smaller than with the OBE-ERS projections, due primarily
to the substantial reduction in the number of cattle fed and somewhat to
the larger projected feed grain acreage for 1980 and 2000. Modified OBE-
ERS projected net feed grain imports are 44 percent of OBE-ERS net im-
ports in 1980, 65 percent in 2000, and 84 percent in 2020.

Hay exports with the modified OBE-ERS projections increase approxi-
mately 10 percent from 1965 to 1980, almost as much as with the OBE-ERS
projections. However, in contrast to the OBE-ERS upward export trend
thereafter, modified OBE-ERS projections indicate a reduction in 2000 and
continuing to 2020. Modified OBE-ERS projected regional net exports of
hay in 2020 are only 44 percent of OBE-ERS exports--and only 59 percent
of those in 1965.

Forestry

No change was made in the OBE-ERS projections for the modified OBE-
ERS projections. In other words, the modified OBE-ERS forestry projec-
tions are the same as the OBE-ERS projectiomns.

Mineral Industry

The estimates of mineral industry output by sector for the modified
OBE-ERS projections are shown in table 3.11. The projections, prepared
by the Mineral Resources Work Group, were defined in the economic models
by the same sectoral breakdown as for the OBE-ERS projections. Except
for uranium, the mineral industry output changed very little from the
OBE-ERS projections. Very large increases in uranium output, however,
are expected in both the Lower Main Stem and Little Colorado Subregions,
possibly because the swing to nuclear power seemes apparent. For example,
uranium output in the Little Colorado Subregion is ten times greater than
for the OBE-ERS projections in 1980 and nine times greater in 2000 and
2020.

Moving from a relatively low uranium output of $3.1 million during
the period under OBE-ERS projections, the Lower Main Stem Subregion under
modified OBE-ERS projections is projected to be $61.0 million in 1980
with a slight decline to $55.0 million in 2000 and 2020. Relatively small
changes in output are expected in the "all other mining" sector of the
Lower Main Stem Subregion; output in this sector is estimated to be $115.7
million by 2020 under OBE-ERS projections compared with $134.0 million
under modified OBE-ERS projections.

Total value added for the mining industry in the Lower Colorado Region
is projected to reach $895.2 million by 2020 under the modified OBE-ERS
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TABLE 3.11
VALUE ADDED AND TOTAL GROSS OUTPUT OF MINING SECTORS
IN THE THREE SUBREGIONS OF THE LOWER COLORADO REGION FOR 1965
AND MODIFIED OBE-ERS PROJECTIONS FOR 1980, 2000, AND 20201/

Subregion ¢ 1965 s Modified OBE-ERS Projections
and : 1980 2000 2020
Sector . VA TGO YA TGO : VA TGO : VA TGO
e ——————m e e Million 1960 dollars ———=——==———————-
LMS Subregion :
Uranium : L.l 3.1 21.1 61.0 18.1 55.:0 17.2 55 .0
All other mining : 14.9 29.0 33.1 65.3 47.9 98.2 62.9 134.0
Total : 16.0 32.1 54.2 126.3 66.0 153.2 80.1 189.0
L Colo Subregion :
Coal T 0.4 1.1 5.9 16.0 5.8 16.0 0.0 0.0
0il and gas 0.2 0.7 16.4 50.0 21.9 70.0 11.9 40.0
Uranium s 45,4 112,.2 384.9 896.0 327.2 803.5 294.5 803.5
All other mining : 3.0 Sel 3.3 545 4.8 8.2 543 9.3
Total : 49.0 119.1 410.5 967.5 359.7 897.7 311.7 852.8
Gila Subregion s
Copper : 224.3 388.5 290.3 549.0 391.8 808.0 468.4 1,071.0
All other mining : 28.0 70.0 25.4 103.0 29.4 145.0 35.0 197.0
252.3 458.3 315.7 652.0 421.2 953.0 503.4 1,268.0

Total s

1/ Based upon data provided by the Bureau of Mines, U. S. Department of
Interior. Except for uranium, the figures reflect the actual value of
the minerals at the mine, the processing costs being included in approp-
riate manufacturing sectors. The uranium figures include the cost of ore
concentration,

projections, compared with $604.2 million for the same year under OBE-
ERS projections. Whereas the Gila Subregion accounted for about 83 per-
cent of total regional value added in 2020 under OBE-ERS, the subregion
declined to 56 percent under the modified projections. Copper production
in the Gila Subregion, however, still accounts for 52 percent of total
regional value added under the modified projections as compared to almost
78 percent under OBE-ERS projections. The Little Colorado Subregion
picked up the largest share of the percentage decline in the Gila Sub-
region as a result of the increased uranium output described above.

Manufacturing

Total manufacturing output by sector in the three subregions of the
Lower Colorado Retion has been estimated in table 3.12 for the modified
OBE-ERS projections. The manufacturing sectors under the modified OBE-ERS
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TABLE 3.12
VALUE ADDED AND TOTAL GROSS OUTPUT OF MANUFACTURING SECTORS IN THE THREE SUBREGIONS
OF THE LOWER COLORADO REGION FOR 1965 AND MODIFIED OBE-ERS PROJECTIONS
FOR 1980, 2000, AND 2020

Subregion : 1965 : Modified OBE-ERS Projections
and : : 1980 : 2000 : 2020
Sector . VA 60 A TGO : VA TGO : VA TGO
- - Million 1960 dollars -—-- -

LMS Subregion :
Food & kindred products : 11.4 31.4 61.1 138.9 160.6 389.1 296.9 770.0
Lumber & wood products : 10,1 24,5 40,2 82.2 99.8 219.1 201.4 484.6
Chemicals $ 7.8 i Wi 22.6 84.7 63.6 258.4 174.1 594.2
Printing & publishing : 8.1 13.7 37.3 63.2 117.6 201.7 195.7 339.8
Fabricated metals : 1,5 2.9 6.9 13,2 15,2 29.3 28.6 56.0
Stone clay & glass : 7.2 21..5 22.9 63.0 63.7 166.2 157:7 396.5
All other manufacturing : 20.6 72.0 103.6 32]1.1 312.8 904.6 586.7 1,916.3
Total § 166.7 197.1 294.6 766.3 833.3 2,168.4 1,641.1 4,557.4

L Colorado Subregion 3
Food & kindred products : 0.3 0.9 8.2 13.0 16.9 27.4 37.4 61.7
Lumber & wood products 9.4 32.6 30.5 77.6 57.7 160.9 114.9 327.7
Paper & pulp 5.0 17.6 11.6 41.0 9.7 36.9 14.4 58.0
Printing & publishing 0.6 1.1 1.8 3.6 2.9 6.1 6.5 14.1
All other manufacturing : 3.3 19.9 8.3 47.9 15.9 93.9 27..9 167.9
Total : 18.6 72.1 60.4 183.1 103.1 325.2 201.1 629.4

Gila Subregion :
Food & kindred products : 63,2 261.9 106.5 520.0 209.0 1,158.4 500.7 2,500.0
Lumber & wood products : 7:9 23.7 27.1 71.0 72.2 195.0 170.6 485.0
Furniture & fixtures ¢ 4.7 13.9 12.3 35.0 33.2 98.7 78.7 244.0
Paper & pulp $ 4,1 155 18.9 60.0 39.4 120.0 78.3 230.0
Chemicals ¢ 15.5 50.6 63.9 190.0 278.1 880.0 758.9  2,680.0
Primary metals s 46.5 490.7 64 .4 750.0 193.7 1,400.0 415.9 2,540.0
Printing & publishing ¢ 54:1 87.4 144 .8 260.0 380.6 722.8 928.0 1,804.3
Fabricated metals s 19:5 5753 51,7 170.0 155.3 545.7 305: 7 1,184.6
Textiles & apparel s 15:7 32.0 49.9 96.0 157.4 322.7 554.6 1,185.3
Leather & leather goods : 0.3 0.6 0.5 1.0 1.5 3.0 3.8 8.0
Stone clay & glass s 275 58.6 84,1 175.0 238.1 490.0 609.4 1,220.0
All other manufacturing : 396.9 666.9 1,168.7 2,007.2 3,022.0 5,550.4 75023:3 13,8271
Total s 655,9 1,759.1 1,792,8 4,335.2 4,780.5 11,486.7 11,427.9 27,908.3

projections show an increase in output of about 24 percent over the OBE-
ERS projections in 2020 for the Lower Main Stem Subregion. The difference
was greatest, however, in the year 2000 where output was about 42 percent
greater. For the Little Colorado Subregion, the increase in output ranged
from 17 percent in 1980 to 11 percent in 2000, and 30 percent by 2020.
Changes in the Gila Subregion amounted to 1 percent or less over the pro-
jection period because population projections differed only slightly from
OBE-ERS projections in this subregion.

Of the various manufacturing sectors in the Lower Main Stem Subre-
gion, major differences occurred in chemicals and all other manufacturing;
whereas in the Little Colorado Subregion major differences occur in
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food and kindred products, lumber and wood products, and all other manu-
facturing., In part, this reflects the specialization of each subregional
economy related to resource availability and utilization.

Total value added for manufacturing in the Lower Colorado Region
amounts to $13,270.1 million by 2020 under modified OBE-ERS projections
as compared with $12,791.8 million for the same year under OBE-TRS pro-
jections. This reflects an over—all increase in value added of nearly
10 percent from the OBE-ERS projections.

The Gila Subregion, accounting for about 89 percent of total region-
al value added by manufacturing in 2020 under OBE-ERS projectiomns,
dropped to approximately 86 percent, or $11,341.0 million under the modi-
fied projections. Value added for the Lower Main Stem Subregion amounts
to $1,641.1 million or 12.4 percent of total value added, and the Little
Colorado Subregion accounts for $201.1 million, or 1.5 percent. Thus,
the Lower Main Stem Subregion increased its share of total value by
approximately 2 percentage points and the Little Colorado roughly 0.1 per-
centage point wunder the modified OBE-ERS projections.

Noncommodity Producing Industries

In general the noncommodity producing industries as defined for this
study reflect moderate increases in total output when compared with the
OBE-ERS projections. Other than for electric energy needs, greatest
changes were recorded in the trade (particularly retail) and service sec-
tors. These sectors, heavily dependent upon primary and secondary indus-
trial activity, are increasingly influenced by recreation and tourism.
The impact of recreation expenditures is largely in the retail trade and
service sectors, i.e., gas and automobile services, eating and drinking
places, lodging, and the like. In addition, population growth and
anticipated higher income levels are expected to contribute to increasing
demands for consumer goods and services from the noncommodity sectors.
The electric energy sector shows a major increase. Regional power needs
for the modified OBE-ERS projections were based on data developed by the
Electric Power Work Group, whereas the lower estimates used in the OBE-
ERS projections reflect power needs made consistent with the economic
models based on OBE-ERS data.

Estimated total gross output for the noncommodity sectors are shown
in table 3.13 for the three subregions of the Lower Colorado Region.
Compared to OBE-ERS projections in the year 2020, output of the noncommod-
ity sectors as a whole increased approximately 51 percent in the Little
Colorado Subregion, 26 percent in the Lower Main Stem Subregion, and
13 percent in the Gila Subregion.

Total value added for the noncommodity sectors in the Lower Colorado
Region amounted to $36,100.6 million by 2020 under modified OBE-ERS pro-
jections., This value compares with $30,247.6 million for the same year
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TABLE 3.13

VALUE ADDED AND TOTAL GROSS OUTPUT OF NONCOMMODITY PRODUCING SECTORS
IN THE THREE SUBREGIONS OF THE LOWER COLORADO REGION FOR 1965 AND MODIFIED OBE-ERS PROJECTIONS

FOR 1980, 2000, AND 2020

Modified OBE-ERS Projections

Subregion
ang s 1980 2000 2020
Sector A 160 VA TGO VA TGO VA TGO
Million 1960 dollars —-— -—
LMS Subregion

Wholesale trade 31.1 83.5 108.9 289.1 277.4 745.3 494.5  1,344.9
Service stations 9.5 21.3 47.8 105.2 107.7 285.8 322.7 724.0
Eating & drinking 21.6 69.6 104.3 342.2 320.6: 1,065.5 505.5 1.,701.,8
All other retail 80.0 162.3 395.7 730.0 1,229.2 2,252.8 2,022.3 3,773.4
Agricultural services : 9.9 31.0 16.7 52,8 231 73.4 32.0 102.3
Lodging : 118.8 183.9 570.1 882.1 1,873.5 2,887.5 4,279.5 6,626.6
All other services : 106.6 205.8 440.0 821.9 1,414.0 2,655.9 3,006.5 5,679.1
Transportation $ 33.6 107.3 94.0 304.2 203.0 662.1 350.5 1,140.0
Electric energy 18.1 59.4 46,1 158.1 214.1 686.8 705.4 2,091.0
All other utilities 18.9 40.1 92.8 178.6 172.8 331.6 349.2 666.7
Contract construction : 43.8 137.5 104.8 303.1 262.2 769.5 624.8 1,860.0
Rentals & finance 106.6 118.8 373.8 419.,2 1,082.2 1,218.1 2,852.0 3,222.0
Total 598.5 1,220.5 2,395.0 4,586.5 7,179.8 13,634.3 15,544.9 28,931.8
Colorado Subregion s

Wholesale trade 5.3 13.'9 13.5 32.4 32.0 78.0 72.1 178.6
Service stations 3.0 4.8 6.1 9;7 12.6 20,2 24,2 39.1
Eating & drinking 2.7 10.5 5.6 22.7 11.3 47.3 21.6 93.9
All other retail 11.4 21,3 25,2 42.9 53,1 91.7 99.4 173.8
Lodging 2.8 548 5.6 11.7 14.0 29.5 28.6 61.2
All other services 59 13.9 11.4 26.7 23,3 9553 52,2 125.0
Transportation 2.8 29.8 4,3 47.2 8.7 97.0 15.7 178.1
Electric energy 1.1 6.6 1.3 20.4 13.6 85.0 47.5 249.9
All other utilities 3.9 542 9.2 12.4 14,2 19.5 26.7 373
Contract construction : 3.8 15.4 4.5 24,8 y 41.9 12,4 70.1
Rentals & finance 9.4 11:2 27.:7 33.6 71:7 88.7 133.4 168.0
Total 52.1 138.4 114.4 284.5 262.0 654.1 533..5 1,375.0

Gila Subregion

Wholesale trade 138.6 303.0 251.3 606.5 635.5 1,607.0 1,202.0 3,192.0
Service stations 2157 41.0 47.4 82.4 110.0 194.2 240.8 421.5
Eating & drinking 60.4 168.2 117.0 337.0 273.7 802.7 5972 1,769.3
All other retail H 331.9 620.0 719.2 1,244.7 1,645.7 2:917.7 3,862.4 75019:3
Agricultural services 13.8 32.1 17.3 40,8 23.6 56.0 30.5 731
Lodging 29.3 62.0 71,7 157.0 250.0 456.8 512.9 1,163.2
All other services 137.0 328.0 349.4 827.8 948.8 2,398.8 2,513.4 6,137.1
Transportation 80.5 214.3 157.8 428.0 399.7 1,104.0 735.6 2,070.0
Electric energy 90.6 153,6 287.3 482.8 1,261.1 2,074.0 3,848.2 6,290.0
All other utilities 7151 157.8 147.2 335.0 312.9 718.0 679.4 1,562.8
Contract construction : 137,1 417.5 2579 804.0 5171 1,832.7 956.7 3.927.7
Rentals & finance 409.8 480.2 923.4 1,096.5 2,178.0 2,611.8 4,843.1 5,865.7
Total : 1,521.8 2,977.7 3,346.9 6,442.5 8,556.7 16,773.7 20,022.2 39,501.7
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under OBE-ERS projections—-an over-all increase in value added for the
year 2020 of 19 percent. By 2020, at the subregional level, the Gila
accounts for about 55 percent of total regional value added in the non-
commodity sectors under the modified OBE-ERS projections compared with
57 percent under OBE-ERS projections for the same year.

Comparable data for the Lower Main Stem are 43 and 42 percent, and
for the Little Colorado Subregion, 1.5 and 1.2 percent. As would be ex-
pected, changes in subregional shares of total value added for the non-
commodity sectors essentially parallel those of the primary-secondary
sectors.
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ECONOMIC ANALYSIS




CHAPTER IV - ECONOMIC ANALYSIS

Considerable socio-economic analysis relative to the structure and
interrelationships of the Region's economy, and its relationship to the
national economy has been included in preceding chapters. The OBE-ERS
and modified OBE-ERS projections have been compared extensively with the
baseline projections. The objective in this chapter is to: 1) Present a
summary analysis of the modified OBE-ERS projections compared with the
OBE-ERS projections; 2) present an analysis to show relationships within
the OBE-ERS projected economy, and illustrate how such information can
be used to develop alternative projections and to study alternative uses

of resources, together with the impact of the alternatives on people;
3) present a sensitivity analysis to show the effect of alternative assump-

tions regarding population growth rates and rates of increase in crop
yields; 4) present an analysis regarding price and quantity effects of
the projections; and 5) outline additional recommended socio-economic
studies which are needed in river basin planning.

SUMMARY ANALYSIS OF MODIFIED OBE-ERS PROJECTIONS
COMPARED WITH THE OBE-ERS PROJECTIONS

The modified OBE-ERS set of projections were developed from primary
or structural projections--population, irrigated acreage, etc.,--of the
economy in a manner similar to that used in developing the OBE-ERS set
of projections. Since some of the modified OBE-ERS primary or structural
projections differed from the OBE-ERS primary or structural projectionmns,
some of the interrelationships in the modified OBE-ERS projected economy
are different from those in the baseline economy. Most of these differ-
ences have been reflected in comparisons presented in Chapter III.

A summary comparison of the modified OBE-ERS projections related to
the baseline projections is given in table 4.1. The comparison is in
terms of water and related cropland requirements, and the effect of the
projections on people as reflected by employment, value added and final
demand.,

Water utilization in the Lower Main Stem Subregion with the modified
OBE-ERS projections was 10 percent greater than with the OBE-ERS projec-
tions in 1980, and 6 percent greater in 2000 and 2020. Cropland harvest-
ed increased by roughly the same proportion. The proportional increases
in labor required, and in value added and final demand were considerably
greater.

The comparison is substantially different in the other two subre-
gions. In the Little Colorado Subregion the relative increases in water
requirements with the modified OBE-ERS projections compared with the OBE-
ERS projections are greater than the corresponding increases in employ-
ment, value added, and final demand, except in 2020 when the relative
increases are roughly equal. In the Gila Subregion the 1980 modified
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TABLE 4.1
SUMMARY COMPARISON OF ECONOMIC ACTIVITY
AND RELATED WATER REQUIREMENTS WITH THE OBE-ERS AND MODIFIED OBE-ERS PROJECTIONS, LOWER COLORADO SUBREGIONSL/

: : 1980 3 2000 : 2020

Subregion & Item : 1965 ¢ : Modified : Per- 3 : Modified : Per- : : Modified ': Per-
¢ : OBE-ERS OBE-ERS _:cent2/ OBE-ERS 3 OBE-ERS _: cent2/ : OBE-ERS : _OBE-ERS :centz/

LMS Subregion H
Final demand (Mil.Dol.) : 2,184.9 5,119.7 753221 143.0 14,083.5 21,556.3 153.1 36,666.6 47,005.5 128.2
Value added (Mil, Dol.) : 1,280.2 3,596.1 5,298.6 147.3 11,036.4 16,464.7 149.2 30,357.4 35,233.8 116.1
Water requirements (l,OOOAFéé : 1,200.1 1,429.0 1,576.8 110.3 1,604.4 1,700.2 106.0 1,923.3 2,038.9 106.0
Labor, man years (1,000) : 134.8 224.0 337.7 150.8 421.0 639.6 151.9 727,1 859.2 118.2
Cropland harvested (l,OOOAcﬁA : 245.5 286.8 325.1 113.4 320.0 340.2 106.3 343.1 368.5 107.4
Final demand/AF ($1,000) 3 1.8 3.6 4.6 127.8 8.8 12.7 144.3 19.1 23,1 120.9
Value added/AF ($1,000) 1.1 2.5 3.4 136.0 6.9 9.7 140.5 15.8 17.3 109.5
Labor/AF (man years) é 11 .16 w2l 131.3 26 .38 146.2 .38 .42 110.5

L Colo Subregion :
Final demand (Mil.Dol.) : 379.3 1,209.7 14219.2 109.9 2,468.2 2,704.3 109.6 54397 .2 6,410.3 118.8
Value added (Mil.Dol.) $ 22142 703.4 812.8 115.6 1,655.6 1,890.9 114.2 357718 4,779.1 126.7
= Water requirements (l,OOOAEl/): 114.8 114.2 140.1 122.7 128.3 157.3 122.6 143.3 180.1 125.6
). Labor, man years (1,000) g 33.7 54.9 60.5 110.2 7543 85.3 113;3 91.1 119+8 131.5
% Cropland harvested (l,OOOAci/): 20.6 221 24,7 111.8 22.8 27.9 122.4 23,2 30.6 131.9
Final demand/AF ($1,000) 3.3 9.7 8.7 89.7 192 171 89.1 377 35.6 94,4
Value added/AF ($1,000) : 1.9 6.2 5.8 93.5 12.9 12.0 93.0 26.3 26.5 100.8
Labor/AF (man years) g .29 .48 .43 89.6 .59 .54 91.5 .64 .67 104.7

Gila Subregion s
Final demand (Mil.Dol.) : 7,015.6 14,380.3 14,406.9 100.2 36,542.3 36,767.0 100.6 89,102.2 89,747.6 100.7
Value added (Mil.Dol.) : 4,524.8 10,316.3 10,341.2 100.2 28,414 .4 28,669.1 100.9 72,846.3 73,376.2 100.7
Water requirements (l,OOOAFé/): 3,822.5 4,300.9 4,284.0 99.6 4,366.8 4,610.1 105.5 4,887.6 5,386.5 110.2
Labor, man years (1,000) § 507.2 732.6 735.1 100.3 1,178.0 1,207 X 102.5 1,820.9 1,853,7 101.8
Cropland harvested (1,000 Ackhy: 972.6 1,064.6 1,099.4 103.3 1,072.8 1,176.3 109.6 1,084.5 1,184.4 109.2
Final demand/AF ($1,000) g 1.8 3.3 3.4 103.0 8.4 8.0 95.2 18.2 16i.:7 91.8
Value added/AF ($1,000) $ 5.2 2.4 2.4 100.0 6.5 6.2 95.4 14.9 13,6 91.3
Labor/AF (man years) H 213 .17 .17 100.0 .27 .26 96.3 +37 .34 91.9

1/ All values are in 1960 dollars.

gj Modified OBE-ERS as a percent of OBE-ERS,

3/ Source: Water depletion requirements for processing sectors, government, and households were derived from the input-output model and water
coefficients consistent with total water depletion for the OBE-ERS level of development given in the Water Resources Appendix Nov. 1970. De-
tails are in the supplement to Appendix IV. Water for recreation, fish and wildlife, and reservoir evaporation are from the Water Resources
Appendix.

4/Irrigated cropland.




OBE-ERS projections require slightly less water along with 3 percent more
cropland harvested due to a change in the projected cropping pattern; i.e.,
the OBE-ERS acreage of cotton and forage and feed crops was reduced and

the acreage of vegetables, fruit, and nuts, which require less water per
harvested acre, was increased. In 2000 and 2020 the relative increases
in water requirements, even though small, are several times larger than
the percentage increases in employment, value added, and final demand.

The relationship of water utilization to people also is portrayed
in the table in terms of employment, value added, .and final demand per
acre foot of water utilized. Comparing the modified OBE-ERS to the OBE-
ERS projections on this basis, the Lower Main Stem Subregion again shows
more difference than the other two subregions. In all three target years,
the Lower Main Stem ratios of labor, value added, and final demand to
water are greater for the modified OBE-ERS than for the OBE-ERS projec-
tions. In the other two subregions the modified OBE-ERS ratios are
smaller in most instances than the OBE-ERS ratios.

It is interesting to compare the size of the ratios--labor, value
added, and final demand per acre foot of water--among the three subregions,
and also over time. The ratios in the Little Colorado Subregion are
roughly double those in the other two subregions. Over time, the ratios
increase very sharply.

RELATIONSHIPS WITHIN THE OBE-ERS PROJECTED ECONOMY

Alternative projections for use in framework study analyses can be
developed on the basis of relationships in the baseline projected economy.
The basic relationships required are shown for the base year and each of
the target years, by subregion, in table 4.2l/, located at the end of the
appendix. The basic relationships shown include value added, and require-
ments for water, cropland harvested, and labor, related to final demand.
Final demand represents sales to the final consumer and is defined as
the sum of five major components: 1) Sales to households (personal con-
sumption expenditures), 2) sales to Federal, state and local governments
(government purchases of goods and services, 3) gross private capital in-
vestment, 4) exports of goods and services from the subregion, and 5)
inventory accumulation., Value added includes: 1) personal income (wages,
salaries, profits, and other income), 2) payments to government (property
taxes, grazing fees, inspection fees, licenses, etc.), 3) depreciation
allowances, and 4) inventory depletions. Labor includes all labor or em-
ployment, including supervision and management.

The output multiplier for each sector also is shown in the table.
The output multiplier is the total output generated in the entire economy
by a $1.00 change in final demand for goods and/or services of the sector.

1/ For methodology see: Lofting, E. M., and P. H. McGauhey, Economic
Evaluation of Water, Part III: An Interindustry Analysis of the
California Water Economy, contribution No. 67, Water Resources Center,

University of California, Berkeley, January 1963.
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The relationships portrayed are based upon an input-output analysis
of the baseline economy and related water, cropland, and labor coeffi-
cients. The coefficients reflect the amount of water, land, and labor
required per dollar of total gross output of the sector. The water co-
efficients for crops were developed from data provided by the Irrigation
and Drainage Work Group, those for mining sectors were provided by the
Bureau of Mines, those for electric power were developed from data pro-
vided by the Power Work Group, and those for the remaining sectors were
provided by the Municipal and Industrial Water Requirements Work Group.
The cropland and labor coefficients were developed by the Economics Work
Group and are consistent with the cropland and employment figures given
in Chapter II.

The relationships portrayed reflect both direct and indirect effects
related to final demand. Value added includes value added directly as a
result of final demand for goods and/or services of the subject sector
(the sector under consideration) and also the value added indirectly by
sectors supplying goods and services to the subject sector. Similarly,
the requirements for water, cropland, and labor include the direct re-
quirements of the subject sector itself and also the indirect require-
ments of sectors supplying the subject sector. For example, the direct
and indirect requirement for water by the food and kindred products sector
in the Lower Main Stem for 1980 is, as shown in the table, 2.0812 acre
feet per $1,000 of products delivered or sold to final demand. This
quantity is comprised of the following:

Acre Feet
Direct use: Used directly by subject sector. 0.0094

Indirect use: Used directly and indirectly by
sectors supplying the subject

sector.

Range livestock sector 0.0020

Feeder livestock sector 0.0014

Dairy sector 0.0049

Forage, feed & food sector 1.9575

Cotton sector 0.0024

All other agriculture sector 0.1015

All other sectors 0.0021
Total indirect use: 2.0718
Total direct and indirect use: 2.0812

Note that the indirect use by sectors supplying the subject sector in-
cludes both direct and indirect use. In other words, the indirect ef-
fects extend throughout the economy ad infinitum.

Relationships within the economy are complex and economic analyses which
portray and analyze the relationships also are complex. Since a change
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in one sector generally causes many changes in other sectors, it is im-
portant to consider both direct and indirect effects in analyses.

Since value added, and the direct and indirect requirements for
water, cropland, and labor shown in the table all are related to final
demand, they are comparable one with another. Several important rela-
tionships can be derived, therefore, from the data presented, including
value added per acre foot of water, per man year of labor, and per acre
of cropland.

The output multiplier shown by sector in table 4.2 reveals the direct
and indirect output generated throughout the whole economy per collar of
final demand change for that sector. The higher the multiplier, there-
fore, the greater is the contribution that an initial increase in final
demand makes toward raising the subregion output. For example, in the
Lower Main Stem Subregion the citrus and vegetable sectors have the high-
est multipliers, their multipliers exceeding 2.0 in the base period and
in each of the target years. Hence, if the subregional final demand for
vegetables, say, increased $1,000,000, the output of the subregion would
be increased by over $2,000,000. On the other hand, the closer an output
multiplier is to unity, the smaller the impact the industry registers on
the subregion economy. For example, the textiles and apparel sector has
a relatively low multiplier, the Gila Subregion multiplier being only
1.17 for 1980. Hence, a $1,000,000 increase in final demand for textiles
in the Gila Subregion in 1980 would increase the subregion output by only
$1,170,000. The output multiplier can be similarly related to require-
ments for water, cropland, and labor. For example, using the 2020 pro-
jections for the Lower Main Stem Subregion, the output multiplier for the
vegetable sector divided by the acre feet of water required, gives an
output of $1,263 per acre foot. Similar values could be derived for other
sectors to indicate the relative output multiplier effect of using water
in different sectors.

ANALYSES BASED UPON RELATIONSHIPS IN THE OBE-ERS ECONOMY

The relationships or factors presented in the preceding section pro-
vide a basis for making several different types of economic analyses.
Three types are presented or illustrated in this section: 1) an analysis
of sectorial use of water and other resources related to final demand and
the effect on people, 2) use of alternative projections in analysis of
alternative uses of water, and 3) use of alternative projections in
analysis of changes in the level of water availability.

Sectorial Use of Water Related to Final Demand

Using the factors presented in the preceding section, computations
were made of the total amount of water required (direct and indirect) to
meet the final demand of each of the sectors in each subregion. The
figures for 1965, 1980, and 2020 are shown in cumulative form for the
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Lower Main Stem Subregion in table 4.3, for the Little Colorado Subregion
in table 4.4, and for the Gila Subregion in table 4.5, the sectors having
been ranked in each of the tables according to value added to the economy
by the sector per acre foot of water used. Note that, as explained in

the preceding section, water required by each sector is a factor of the
final demand of the sector; i.e., water required includes that used direct-
ly by the subject sector and indirectly by other sectors to meet the final
demand of the subject sector. For example, in 1965, the final demand of
the food and kindred products sector in the Gila Subregion was $218 mil-
lion. To meet this final demand the subject sector required 1.8 thousand
acre feet of water and the sectors supplying the food and kindred products
sector required 872.4 thousand acre feet. Hence, a total of 874.2 thou-
sand acre feet of water were required by the food and kindred products
sector to meet its final demand of $218 million.

Also shown in each of the subregion tables are cumulative totals for
value added, and direct and indirect requirements for labor and cropland,
each related to final demand in the same manner as water. Hence, the
value added, labor and cropland figures are directly comparable to the
water figures and to each other.

With water use tabulated in terms of final product output, the large
users of water generally include the food and kindred products and the
eating and drinking places sectors, along with most of the agricultural
sectors.

As is generally recognized, value added related to total water direct-
ly and indirectly used varies greatly from sector to sector. Since the
sectors were ranked on this basis, the cumulative value added increases
sharply relative to cumulative water use as one moves down the columns
through most of the nonagricultural sectors. Thereafter the cumulative
increase in value added is relatively small compared with the cumulative
increase in water used. The situation is similar for final demand re-
lated to water use. A major part of the Region's water is used directly
or indirectly by the food and kindred products, eating and drinking
places, and agricultural sectors to produce a relatively small final
product output and to add a relatively small amount of value to the
Region's economy.

Comparing the direct and indirect requirements for labor with direct
and indirect water use shows that labor requirements relative to water
use are relatively large in most of the nonagricultural sectors. On the
other hand, the converse is true for cropland.

Changes in Direct and Indirect Water Use
Indicated by the OBE-ERS Projections

An analysis of direct and indirect use of water shown in tables 4.3,
4.4 and 4.5 indicates that significant changes are projected to take
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TABLE 4.3
CUMULATIVE VALUE ADDED, AND DIRECT AND INDIRECT REQUIREMENTS FOR WATER
LABOR, AND CROPLAND RELATED TO CUMULATIVE FINAL DEMAND OF SECTORS IN THE
LOWER MAIN STEM SUBREGION, 1965 AND OBE-FRS PROJECTIONS FOR 1980 AND ZOZOL/

Direct and Indirect

No. Rank Year and Sector : gi;iid : Value : Watas s Labor:Crplnd
: : Added - :Hyst'd
:Million Million 1,000 1,000
tDollars Dollars Ac.Ft. Man Yrs Acres
1965 :

8 1 Forestry . 0,02 0.0 0.0 0.0 0.0
30 2 Rentals & finance : 59.9 57.8 0.2 2.7 0.0
13 3 Lumber & wood products : 81.2 71248 0.3 4.1 0.0
16 4 Fabricated metals 82.9 73.9 0.3 4.3 0.0
28 5 All other utilities 99.0 83.8 0.3 5.9 0.0
15 6 Printing & publishing : 104.8 87.6 0.3 6.6 0.0
22 7 All other retail ¢ 25345 186.9 1.6 23.0 0.0
25 8 All other services « 419.,7 289.9 3.0 50.6 0.1
19 9 Wholesale trade . 479.6 321.4 3.6 5541 0.1
20 10 Service stations :  493.7 329.6 Jed 562 0.2
24 11 Lodging : 676.0 467.9 71 75.9 0.4
18 12 All other mfr : 747.0 502.7 8.4 80.6 0.5
26 13 Transportation « 814.8 530.2 9.5 84.2 0.6
10 14 Uranium . 817.0 531.4 95 84.3 0.6
29 15 Contract construction : 903.9 583.4 14.1 96.6 0.6
11 16 All other mining : 909.9 587.4 14.4 96.8 0.6
27 17 Electric energy : 942.4 607.4 16.3 98.1 0.6
14 18 Chemicals : 969.3 620.3 17.6 99.4 0.6
17 19 Stone, clay & glass : 984.6 629.0 18.9 100.3 0.7
23 20 Agricultural services : 984.6 629.0 18.9 100.3 0.7
21 21 Eating & drinking :1,051.6 669.1 957 108.1 16.1

1 22  Range livestock :1,063.7 678.0 125,.2 109.3 22.0

6 23  Vegetables :1,091.5 694.2 186.5 113.1 62.8

7 24  Citrus crops :1,112.9 708.2 287.4 115.5 87.6
12 25 Food & kindred products:1,126.9 716.9 356.1 116.6 101.4

5 26 Cotton +1,140.1 727.4 462.5 117.3 127.8

2 27 Feeder livestock :1,153.6 733.8 573.6 118.1 151.0

3 28 Dairy +1,153.8 733.9 576.9 118.1 151.7

9 29  All other agriculture :1,159.5 7375 650.1 118.5 163.4

4 8 1,037.7 119.5 245.5

30 Forage, feed & food :1,168.3 743,

See footnotes at end of table, page 149,
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TABLE 4.3
CUMULATIVE VALUE ADDED, AND DIRECT AND INDIRECT REQUIREMENTS FOR WATER,
LABOR, AND CROPLAND RELATED TO CUMULATIVE FINAL DEMAND OF SECTORS IN THE ,
LOWER MAIN STEM SUBREGION, 1965 AND OBE-ERS PROJECTIONS FOR 1980 AND 2020L4-con

? : s H Direct & Indirect
No:Rank: Year and Sector : Final : Value : § : Cropland
s : : Demand : Added : Water : Labor :Harvested
Million Million 1,000 1,000
Dollars Dollars Ac.Ft. Man Yrs. Acres

1980 $
8 1 Forestry g .0 .0 .0 0 0
30 2 Rentals & finance : 199.9 192,5 0.6 6.3 25
28 3 All other utilities: 228.6 210.6 0.7 8.1 26
16 4 Fabricated metals : 232.6 213.2 0.7 8.3 26
15 5 Printing & publ'g : 252.4 226.3 0.9 9.8 36
25 6 All other services : 710.2 521.6 5.0 67.0 106
22 7 All other retail : 1,077.5 790.6 9.3 96.3 136
19 8 Wholesale trade ; 1,221.4 869.4 10.8 102.7 183
24 9 Lodging : 1,723.8 1,254.5 18.8 134.6 565
13 10 Lumber & wood prod : 1,781.8 1,296.0 19.6 136.8 567
20 11 Service stations : 1,817.2 15317.2 20.1 138.6 578
26 12 Transportation : 1,901.3 1,351.6 21.1 142.5 645
18 13 All other mfr : 2,104.1 1,453.8 25.2 153.0 683
10 14 Uranium ? 2,106.3 1,455.1 25.3 153.1 683
29 15 Contract constr : 2,269.2 1,563.1 33.8 169.8 717
17 16 Stone clay & glass : 2,312.0 1,588.4 36.1 171.5 726
14 17 Chemicals s 2,375.2 1,618.7 38.9 173.4 740
11 18 All other mining : 2,381.2 1,622.9 39.3 173.5 741
27 19 Electric energy - 2,444.1 1,662.4 48.6 175.3 787
23 20 Agric services : 2,444.1 1,662.4 48.6 175.3 787
21 21  Eating & drinking : 2,609.7 1,762.6 132.6 189.0 17,856
1 22 Range livestock : 2,619.8 1,770.0 152.7 189.8 21,696
6 23 Vegetables & melons: 2,657.3 1,792,.2 225.9 192.3 725331
12 24 Food & kindred prod: 2,737.8 1,841.7 393.5 195.3 106,866
7 25 Citrus crops s 2,767.4 1,860.8 525.4 197.9 139,002
5 26 Cotton : 2,793.0 1,881.1 690.3 198.9 180,235
9 27 All other agric : 2,802.0 1,886.8 743.6  199.4 193,407
3 28 Dairy ¥ 2,802.2 1,887.0 745.8 199.5 193,857
2 29 TFeeder livestock : 2,833.6 1,900.3 955.8 200.5 236,833
4 0 1,904.9 1,198.6 201.1 286,753

30 Forage feed & food : 2,840.

See footnotes at end of table, page 149,
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TABLE 4.3

CUMULATIVE VALUE ADDED, AND DIRECT AND INDIRECT REQUIREMENTS FOR WATER,

LABOR, AND CROPLAND RELATED TO CUMULATIVE FINAL DEMAND OF SECTORS IN THE

LOWER MAIN STEM SUBREGION, 1965 AND OBE-ERS PROJECTIONS FOR 1980 AND 2@

2L —con

Direct & Indirect

No:Rank: Year and Sector gig:id Value * Water ° Iabor :cropland
. 2 P Added : :Harvested
Million Million 1,000 1,000
dollars dollars Ac. ft. Man Yrs. Acres
2020 >

8 1 Forestry 0= <0 +0 0 0
30 2 Rentals & finance : 2,128.3 2,046.3 5.2 32,5 114
28 3 All other utilities: 2,199.2 2,090.9 5.4 34.3 115
16 L4 TFabricated metals 2,222.1 2,105.9 5.4 34.8 115
15 5 Printing & publ'g 2,292.9 2,152.7 5.8 37.1 129
25 6 All other services : 6,542.2 4 802.7 31.0 300.8 L2
22 T All other retail 9,289.7 6,899.4 52.5 388.5 518
2k 8 1lodging : 13,847.1 10,384.8 96.2 L72.7 2,233
19 9 Wholesale trade 1k,570.1  10,781.5 101.4  k4o1.1 2,335
20 10 Service stations 14,818.1 10,929.1 103.7 L496.5 2,368
26 11 Transportation : 15,254.4  11,108.4 107.3 505.0 2,516
13 12 Lumber & wood prod : 15,555.2 11,317.2 111.7 510.7 2,545
18 13 All other mfr : 16,771.9 11,909.5 125.9 539.1 2,650
10 14 Uranium : 16,774.0  11,910.8 126.0 539.2 2,650
17 15 Stone clay & glass : 17,036.4 12,061.k4 135.6 54k4.5 2,690
14 16 Chemicals 17,450.0 12,250.3 148.8 550.2 2,727
29 17 Contract constr 18,431.7 12,900.0 197.8 596.6 2,820
11 18 All other mining 18,454.2 12,915.5 199.2 596.9 2,823
27 19 Electric energy 18,706.9 13,071.0 217.0 600.1 2,903
21 20 Eating & drinking 19,821.6 13,741.2 Lh3.9 6h1.6 50,879
23 21 Agric services : 19,821.6 13,741.2 L43.9 641.6 50,879
12 22 Food & kindred prod: 20,132.4 13,925.9 699.6 64T7.6 106,590
1 23 Range livestock : 20,135.7 13,927.6 703.7 647.8 107,400
6 24 Vegetables & melons: 20,198.4 13,96k4.k 810.1 651.7 177,712
7 25 Citrus crops : 20,251.9 13,998.6 9T7.7 654.3 220,289
5 26 Cotton : 20,297.9  14,034.7 1,177.3 655.3 272,199
9 27 All other agric : 20,313.0 1k,044.2 1,235.4 655.8 287,150
3 28 Dairy : 20,313.1  1k4,044.3 1,235.8 655.8 287,247
2 29 Feeder livestock : 20,33%.1 1k4,052.% 1,32k.7 656. 306,585
L 30 20,3%0.7 14,057.1 1,490.7 656.5 343,058

Forage feed & food :

See footnotes at end of table, page 149,
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TABLE 4.4
CUMULATIVE VALUE ADDED, AND DIRECT AND INDIRECT REQUIREMENTS FOR WATER, LABOR,
AND CROPLAND RELATED TO CUMULATIVE FINAL DEMAND OF SECTORS IN THE LITTLE COLO-
RADO SUBREGION, 1965 AND OBE-ERS PROJECTIONS TO 1980 AND 20203/——CONTINUED

Direct & Indirect

No. :Rank: Year and Sector : Final : Value : : Cropland
: 3 : Demand : Added : Water : Labor :Harvested
: Million Million 1,000 1,000
: Dollars Dollars Ac.Ft. Man Yrs Acres
1965 :

5 1 Forestry : 1 S 0Z/ .0 0
26 2 Rentals & finance 3 53.7 50.0 o2 5.5 3
24 3 All other utilities : 56.1 52.0 ol 6.1 3
12 4 Lumber & wood prod : 87.5 68.5 o3 9.4 3
14 5 Printing & publ'g 3 88.3 69.1 i3 9.6 3
17 6 Service stations : 91.4 71.3 3 10.0 3
16 7 Wholesale trade : 103.9 76.8 4 1], 3
19 8 All other retail : 123.0 89.2 6 14,8 4
21 9 All other services s 133,17 94.4 6 20.3 4
13 10 Paper & pulp s 151.,2 101.6 8 22,2 5
20 11 Lodging ¢ 157.0 104.7 .8 23.5 14

8 12 0il & gas s 157.0 104.7 .8 2345 14
22 13 Transportation : 171.9 107:3 1.0 25.3 16

9 14 Uranium : 224.8 150..7 3.4 27«1 16
10 15 All other mining : 229.6 154.0 3.6 273 16
25 16 Contract constr : 242.8 158.1 4.0 30.6 17
15 17 All other mfr : 258.6 161.4 4.5 31.8 17
18 18 Eating & drinking : 268.8 165.2 5.4 33.7 376

7 19 Coal : 268.9 165.3 5.4 33.7 376
23 20 Electric energy 5 271.3 166.0 5.7 33.9 376

1 21 Range livestock : 283.4 174.6 41.1 37,0 10,693
11 22 Food & kindred prod s 284,2 175.1 45,1 37+3 12,437

6 23 All other agric 2t 28446 175.4 48.3 374 155115

2 24 Feeder livestock :  284.9 175:6 51.4 3749 16,066

3 25 Dairy : 285.0 175.6 52,0 37.5 16,264

4 26 Forage feed & food : 285.3 175.9 66.0 3745 20,588

See footnotes at end of table, page 7149.
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TABLE 4.4
CUMULATIVE VALUE ADDED AND DIRECT AND INDIRECT REQUIREMENTS FOR WATER, LABOR,
AND CROPLAND RELATED TO CUMULATIVE FINAL DEMAND OF SECTORS IN THE LITTLE COLO-
RADO SUBREGION, 1965 AND OBE-ERS PROJECTIONS TO 1980 AND ZOZOL——CONTINUED

Direct & Indirect

No.:Rank: Year and Sector : Final : Value : : : Cropland
: : : Demand : Added : Water : Labor :Harvested
: Million Million 1,000 1,000
: Dollars Dollars Ac.Ft. Man Yrs Acres
1980 3 )

5 1 Forestry : 02/ 0 0 0 0
26 2 Rentals & finance : 15,7 14.6 o 1.4 0
24 3 All other utilities : 19.0 175 sl 23 0
16 4 Wholesale trade s 44,2 29.5 o2 4.1 0
17 5 Service stations s 50.9 34.3 . 25 | 0
14 6 Printing & publ'g : 52.6 35.4 5.2 5.6 0
19 7 All other retail : 90.0 61.9 o 12,1 0
21 8 All other services ¢+ 107.3 70:5 .8 19.8 0
20 9 Lodging : 118,2 76.4 9 22.0 1
12 10 Lumber & wood prod : 192.8 114.5 2.0 28.0 1
13 Al Paper & pulp s 217.3 124.8 2.2 30.1 1
18 12 Eating & drinking +  237.6 132.8 2.5 33.6 52
22 13 Transportation : 258.9 136.8 2.7 36.2 52

8 14 0il & gas : 294.9 156.8 3.9 37.6 52
10 15 All other mining :+ 299.5 160.2 4.1 37.8 52

9 16 Uranium : 36l1.4 197.1 7.2 40.5 53
25 17 Contract constr ¢ 37251 200.6 1.7 43.9 53
15 18 All other mfr : 408.6 209.0 8.8 47.5 53

7 19 Coal ¢ 412.8 211.3 9.4 48.0 53
23 20 Electric energy : 418.2 213.9 10.4 48.6 53
11 21 Food & kindred prod s 4241 218.3 12.9 49.3 1,031

1 22 Range livestock s 437.9 228.2 45.0 52.0 13,006

6 23 All other agric : 438.9 228.8 50.2 52:1 47,818

2 24 Feeder livestock ¢ 439.1 229.0 52.9 52.1 48,891

3 25 Dairy : 439.1 229.0 53.3 52;1 49,050

4 26 Forage feed & food : 439.4 229.2 60.8 52.2 52,057

See footnotes at end of table, page 149,
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TABLE 4.4
CUMULATIVE VALUE ADDED AND DIRECT AND INDIRECT REQUIREMENTS FOR WATER, LABOR,
AND CROPLAND RELATED TO CUMULATIVE FINAL DEMAND OF SECTORS IN THE LITTLE COLO-
RADO SUBREGION, 1965 AND OBE-ERS PROJECTIONS TO 1980 AND 20201/ _CcONTINUED

: : - : Direct & Indirect

No.Rank: Year and Sector : Final : Value - :Cropland
2 s Demand : Added : Water : Labor :Harvested

Million Million 1,000 TI,000

Dollars Dollars Ac.Ft. Man Yrs Acres

2020 .

5 1 Forestry g .02/ .0 +0 .0 0
23 2 Electric energy : 14.2 3.4 .0 .3 0
26 3 Rentals & finance 2 103.1 85.4 . 4.9 0
24 4 All other utilities 3 112.6 93.3 ) 6.1 0
19 5 All other retail $ 235.6 1793 .8 16.9 0

$ 0
14 6 Printing & publ'g 2 240.8 182.4 .8 18.3 0
17 7 Service stations : 262.3 196.3 9 19.8 0
21 8 All other services 3 326.3 233.9 1.2 34.0 0
16 9 Wholesale trade 2 408.8 274.0 1.6 37 .5 0
13 10 Paper & pulp g 466.1 297.6 1.9 39.6 0

- 0
20 11 Lodging - 505.8 319.2 2.2 43.6 2
18 12 Eating & drinking H 571.9 346.4 2.5 49.0 26
12 13 Lumber & wood prod : 781.8 445,6 4.1 57.9 27
22 14 Transportation g 877.0 464.0 4.9 64.1 27

8 15 0il & gas : 901.8 477 .4 5.6 64.7 27
10 16 All other mining g 908.2 482.0 5.9 64.9 27
11 17 Food & kindred prod s 942.1 506.7 77 66.3 738

9 18 Uranium : 1,004.0 542.8 10.6 68.0 738
15 19 All other mfr ¢ 1,104.1 566.5 12.8 7442 738
25 20 Contract constr ¢ 1,142.5 579.0 14.4 80.6 738

7 21 Coal : 1,142.5 579.0 14.4 80.6 738

1 22 Range livestock : 1,165.1 595.1 48.4 82.8 14,157

6 23 All other agric : 1,166.7 596.2 56.6 83.0 20,683

2 24 TFeeder livestock : 1,167.0 596.3 58.9 83.0 21,662

3 25 Dairy s 1,167.0 596.4 59.3 83.0 21,850

4 26 TForage, feed & food : 1;167.1 596.4 62.4 83.0 23,180

See foatnotes at end of table, page 149,
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TABLE 4.5
CUMULATIVE VALUE ADDED AND DIRECT AND INDIRECT REQUIREMENTS FOR WATER,
LABOR, AND CROPLAND RELATED TO CUMULATIVE FINAL DEMAND OF SECTOBS IN THE
GILA SUBREGION, 1965 AND OBE-ERS PROJECTIONS FOR 1980 AND 202Ql/ _coNTINUED

Direct & Indirect

Final

¢ Value : : :Cropland
Demand s Addad : Water y Labor e,
Million Million 1,000 1,000
Dollars Dollars Ac. Ft. Man Yrs. Acres

No:Rank: Year and Sector

1965

8 1 Torestry : N .1 .2/ .0 0
21 2 Textiles & apparel : 3R.2 17.6 . o) 5
34 3 All other utilities: 126.2 69.0 3 13.4 37
36 L4 Rentals & finance : 470.6 387.1 2.2 7.3 208
24k 5 All other mfr : 1,023.6 793.5 6.9 76.5 98
15 6 PFurniture & fixtrs : 1,036.6 800.1 7.0 7.5 962
14 7 Lumber & wood prod : 1,046.1 805.5 T.1 78.5 973
19 8 Printing & publ'g : 1,102.4 846.2 7.6 84.3 1,016
28 9 A1l other retail : 1,670.1 1,224 .4 13.5 153.3 1,564
26 10 Service stations : 1,694.0 1,24k1.2 13.8 157.0 1,598
20 11 Fabricated metals : 1,726.2 1,254.8 1k.1 161.6 1,610
29 12 Agric services : 1,726.2 1,254.8 i%.1 161.6 1,610
25 13 Wholesale trade ¢ 1,963.6 1,409.8 17.5 182.1 2,040
31 14 All other services : 2,202.8 1,543.3 20.7 265.7 2,423
16 15 Paper & pulp : 2,214.8 1,550, 7 20.9 266.9 2,452
12 16 All other mining 2,236.8 1,564.6 21.8 268.3 2,491
17 17 Chemicals : 2,270.0 1,580.1 22T 270.0 2,511
33 18 Electric energy : 2,336.2 1,631.9 26.1 272.3 2,586
23 19 Stone clay & glass : 2,368.0 1,655.1 27.9 275.1 2,646
35 20 Contract constr 2,631.0 1,814.7 Lo.4 317.3 2,801
30 21 ILodging : 2,688.4 1,852.4 45.0 336.4 3.845
32 22 Transportation : 2,797.3 1,914.3 54,4 347.2 6,139
18 23 Primary metals : 3,282.5 2,245.3 117.6 376.4 9,942
10 24 Uranium :  3,282.5 2,245.3 117.6 376.4 9,942
11 25 Copper : 3,285.3 2,247.2 118.0 376.6 9,967
27 26 Eating & drinking : 3,445.0 2,337.4 193.4 397.2 29,585
22 27 Leather & lea gds : 3,445.6 2,337.5 19%.0 397.5 29,729

6 28 Vegetables : 3,491.8 2,364.7 272.5 403.1 92,011

1 29 Range livestock : 3,496.9  2,368.3  285.6 L03.7 95,349
13 30 Food & kindred prod: 3,715.0 2,490.5 1,159.8 420.7 326,603

7 31 Citrus crops : 3,728.1 2,498.6 1,224.4 Lbo2 . b 343,066
9 32 All other agric : 3,745.9 2,511.9 1,36k4.2 423.9 378,054
2 33 Feeder livestock : 3,824.0 2,564k.4 2,062.0 430.8 562,479

5 34 Cotton : 3,926.1 2,635.3 3,117.0 439.1 845,746

3 35 Dairy : 3,927.8  2,636.7 3,147.1  L439.3 853,640
L 6 3,592.8 4ho.5 972,583

36 Forage feed & food : 3,939.4  2,645.

See footnotes at end of table, page 149.
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TABLE 4.5

CUMULATIVE VALUE ADDED AND DIRECT AND INDIRECT REQUIREMENTS FOR WATER,
LABOR, AND CROPLAND RELATED TO CUMULATIVE FINAL DEMAND OF SECTOBS IN THE
GILA SUBREGION, 1965 AND OBE-ERS PROJECTIONS FOR 1980 AND 20201/ _cONTINUED

Direct & Indirect

No:Rank: Year and Sector Final Value : : " :Cropland
: : Demand Added . Water . Labor -Harvested
Million Million 1,000 1,000
Dollars Dollars Ac. Ft. Man Yrs. Acres
1980

8 1 Torestry .02/ 3.6 .0 .0 0
36 2 Rentals & finance 723.0 RL.9 4.6 36.9 362
34 3 All other utilities: 879.8 1,072.1 5.5 48.1 k72
21 4 Textiles & apparel : 975.1 1,122.0 6.2 55.9 558
15 5 Furniture & fixtrs : 1,007.6 1,134.3 6.5 57.3 600
28 6 All other retail 2,119.0 1,82k4.5 21.8 163.7 1,934
14 7 Lumber & wood prod : 2,154.7 1,851.5 22.3 165.6 1,984
19 8 Printing & publ'g 2,310.1 1,996.3 24k.9 177.6 2,279
29 9 Agric services 2,310:1 2,015.6 2k .9 177.6 2,279
26 10 Service stations 2,346.5 2,063.0 25.6 181.9 2,334
31 11 All other services : 2,930.4 2.431.7 3.1 324.0 3,327
16 12 Paper & pulp 2,957.3 2,430.6 3.7 325.7 3,400
25 13 Wholesale trade 3,367.6 2,681.8 Ll 5 351.8 L 467
20 14 TFabricated metals 3,458.1 2.733.5 46.1 358.4 4 594
24 15 All other mfr 5,012.0 3,899.1 100.7 4h6.0 16,093
17 16 Chemicals : 5,144.3 3,963.0 104.9 L450.4 16,239
23 17 Stone clay & glass : 5,225.8 L o4k7.1 108.9 454 .8 16,394
12 18 All other mining 5,234.8 L,072.5 109.4 455.3 16,411
35 19 Contract constr 5,700.2 4,330.3 132.8 508.9 16,783
30 20 Lodging 5,834.8 4 4ho2.0 141.8 531.1 18,775
32 21 Transportation 5+9TT:5 4,559.8 151.8 541.5 21,129
33 22 Electric energy 6,117.4 4,791.9 170.2 Shh.T 21,367
10 23 Uranium 6. X1T.4 4 ,791.9 170.2 S5hly, 7 21,367
18 24 Primary metals 6,826.5 4,856.4 263.5 579.T 27,394
11 25 Copper 6,829.0 5,146.7 263.9 579.8 27,418
27 26 Eating & drinking 7,137.9 5,263.7 383.6 608.9 58,892
22 27 Leather & lea gds 7,138.7 5,264,2 38k.2 609.2 59,057
1 28 Range livestock 7,1k .7 5,294.1 395.4 609.8 61,891
6 29 Vegetables : T7,204.5 5,322.4 Lo1.k 614.5 126,801
13 30 Food & kindred prod: 7,605.2 5,388.9 1,712.3 639.0 452,969
7 31 Citrus crops 7,622.2 5,392.3 1,787.0 640.7 472,715
9 32 All other agric T,646.9 5,404.7 1,923.4 642.8 510,527
2 33 Feeder livestock 7,793.0 5,523.4 2,580.4 648.5 685,765
5 34 Cotton 7,953.1 5,602.1 3,942.9 658.1 1,050,426
3 35  Dairy 7,953.9 5,614.8 3,952.6 658.2 1,053,022
4 36 Forage feed & food : 7,955.4 5,656.3 3,995.7 658.3 1,064,661

See footnotes at end of table, page 149.
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TABLE 4.5
CUMULATIVE VAIUE ADDED AND DIRECT AND INDIRECT REQUIREMENTS FOR WATER,
LABOR, AND CROPLAND RELATED TO CUMULATIVE FINAL DEMAND OF SECTO IN THE
GILA SUBREGION 1965 AND OBE-ERS PROJECTIONS FOR 1980 AND 20201/--CON

NDirect & Indirect

: : * Final -
No:Rank: Year and Sector : Demand ¢ Value : water ° Labor :Cropland
i : 2 : Added : s :Harvested

Million Million 1,000 1,000
Dollars Dollars Ac. Ft. Man Yrs. Acres

2020

8 1 Torestry : .2/ .0 .0 .0 0
36 2 Rentals & finance : 3,697.4 3,399.3 20.5 R.5 1,062
34 3 All other utilities: 4,093.0 3,624.7 22.1 104.0 1.227
21 L4 Textiles & apparel : 5,253.5 4, 346.6 30.6 135.8 2,269
28 5 All other retail : 11,509.2 8,910.9 90.6 361.7 5,622
15 6 Furniture & fixtrs : 11,735.5 9,042.8 R.4 366.7 5,786
31 7 All other services : 16,207.2 11,694.6 133.0 838.4 8.898
29 8 Agric services : 16,207.2 11,694.6 133.0 838.4 8,898
26 9 Service stations : 16,318.1 11,780.1 134.4 843.6 8,975
14 10 TLumber & wood prod : 16,689.6 12,015.1 139.2 853.9 9,273
19 11 Printing & publ'g : 17,638.6 12,713.9 155.1 887.1 11,212
25 12 Wholesale trade : 19,757.9 14,230.7 190.9 968.6 14,167
16 13 Paper & pulp : 19,762.4  14,233.9 191.0 968.7 14,173
20 14 Fabricated metals : 20,125.0 14,425.1 196.6 981.8 14,559
24 15 All other mfr : 30,717.9 22,622.2 465.6 1,295.4 65,475
30 16 Lodging : 31,690.7 23,270.9 Lok .8 1,342.1 71,061
32 17 Transportation : 31,735.8 23,297.3 496.0 1,343.5 71,317
23 18 ©Stone clay & glass : 32,010.0 23,511.4 506.9 1,349.0 71,513
17T 19 Chemicals : 33,930.1 24,528.1 562.0 1,375.4 72,929
12 20 All other mining : 33,939.1 24,53k.5 562.4 1,375.7 72,943
35 21 Contract constr : 36,011.2 25,866.9 672.4 1,493.3 4,125
33 22 Electric energy : 36,514.5 26,269.1 713.0 1,497.7 4,537
10 23 Uranium : 36,514.5 26,269.1 713.0 1,497.7 4,537
18 24 Primary metals : 38,210.6 27,476.5 86k.7 1,538.2 82,113
11 25 Copper : 38,213.9 27,478.7 865.2 1,538.3 82,134
27 26 Eating & drinking : 39,745.1 28,375.7 1,067.5 1,600.1 137,671
22 27 Leather & lea gds : 39,T46.0 28,376.4 1,067.8 1,600.3 137,732

1 28 Range livestock : 39,751.6 28,380.% 1,073.6 1,600.7 139,428
13 29 TFood & kindred prod: 41,453.2 29,390.3 2,625.5 1,643.1 587,595

6 30 Vegetables : 41,546.9 29,446.8 2,76T7.4 1,647.5 672,908

9 31 All other agric : 41,568.7 29,463.6 2,837.0 1,648.4 693,383

2 32 TFeeder livestock : 41,628.1 29,500.0 2,999.6 1,649.7 T4O,4T3

3 33 Dairy : 41,629.3 29,501.0 3,004.4 1,649.7 T41,845

7 3% Citrus crops : 41,651.5 29,515.0 3,073.1 1,651.0 760,573

5 35 Cotton : 41,849.4 29,651.7 L4,169.3 1,657.3 1,073,204

L 36 Forage feed & food : 41,851.4 29,653.2 4,207.4 1,657.4 1,084,452

1/ All values are in 1960 dollars.
2/ Less than 0.05.
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place. Direct and indirect water use by the nonagricultural sectors other
than food and kindred products and eating and drinking places sectors,
increases sharply throughout the projection time frame, their proportion
of total water used by the processing sectors increasing from 5 percent

in 1965 to 15 percent in 2020 in the Lower Main Stem Subregion; from 7 to
20 percent in the Little Colorado Subregion; and from 3 to 21 percent in
the Gila Subregion. Large increases also are projected to occur in the
eating and drinking places, and in the food and kindred product sectors

in the Lower Main Stem and Gila Subregions. Direct and indirect water

use in the eating and drinking places sector is projected to increase from
10 percent of the processing sector total in 1965 to 15 percent in 2020

in the Lower Main Stem Subregion, and from 2 to 5 percent in the Gila Sub-
region., Similarly, the proportion used by the food and kindred products
sector is projected to increase from 9 to 17 percent in the Lower Main
Stem Subregion, and from 24 to 37 percent in the Gila Subregion.

The proportion of total water used directly and indirectly by the
processing sectors required by the agricultural sectors as a group is
projected to decline from 1965 to 2020. However, the pattern among sec-
tors is not uniform. In the Lower Main Stem Subregion the proportion of
total water used directly and indirectly by citrus is projected to in-
crease from less than 1 percent in 1965 to 11 percent in 2020. The pro-
jected increase for cotton is from 3 to 13 percent, and for the forage,
feed and food sector, from 8 to 11 percent. Major decreases are project-
ed for the range livestock, vegetable, and feeder livestock sectors. In
the Little Colorado Subregion the proportion of total water required by
the processing sectors used directly and indirectly by the all other
agriculture sector is projected to increase from 5 percent in 1965 to
13 percent in 2020, while the proportion used directly and indirectly by
the forage feed and food crop sector is projected to decline from 21 to
5 percent, In the Gila Subregion the proportion of total processing sec-
tor water used directly and indirectly by the vegetable sector is project-
ed to increase from 2 percent in 1965 to 3 percent in 2020. On the other
hand, the proportion used by the feeder livestock sector is projected to
drop from 19 percent in 1965 to 4 percent in 2020. The corresponding
projected decrease for the cotton sector is from 29 percent to 24 per-
cent, and for the forage, feed and food sector, from 12 to less than 1
percent. Hence, it is evident that with growth and gradual maturity of
the economy projected for the Region, the total amount of water will in-
crease, and the proportion of the total used directly and indirectly by
the nonagricultural sectors will increase sharply. Since further devel-
opment and maturity of the economy of the Region undoubtedly will con-
tinue following 2020, direct and indirect water requirements of the non-
agricultural sectors probably will continue to increase.

Increase Over Time in Value Added and Employment Per Unit of Water

The shift in water use associated with projections of economic ac-
tivity in the Region, as outlined above, will have a beneficial effect in
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terms of value added to the economy and employment. Value added to the
economy per acre foot of water used by the processing sectors is project-
ed to increase about tenfold from 1965 to 2020 in the Lower Main Stem

and Gila Subregions, and about 3.6 times in the Little Colorado Subregion.
The large increases are due primarily to an increase in the proportion

of the total water used in those sectors of the economy where value added
per unit of water is relatively high. However, a significant part of the
increase is attributable to projected technological advances.

An increase also is projected for employment per unit of water used
by the processing sectors. The increase per acre foot from 1965 to 2020
is projected to be about threefold in the Lower Main Stem and Gila Sub-
regions, and nearly 2.5 times in the Little Colorado Subregion. The en-
tire increase in this instance is due to the increase in the proportion
of the total water being used in the labor intensive sectors. Practically
all sectors show a decline in employment used per unit of water used due
to increased efficiency in labor use.

Alternative Projections to Indicate Effects
of Alternative Uses of Water

Alternative projections can be made using the factors given in
table 4.2 to indicate benefits to be derived from alternative uses of
water., Information provided by the alternative projections, coupled with
that derived from the baseline projections, serves to broaden the base of
information for use in framework planning. The objective in this section
is to illustrate the procedure for developing alternative projections.

Analyses of alternative uses of water are made as of a given point
in time and involve a given quantity of water. The objective is not to
determine the benefits to be obtained from using additional water, but
to indicate the benefits which can be derived from a different use or
combination of uses of the amount of water available at the point in time
being considered., The procedure is to shift water from one use to
another and to compare the benefits with those before the shift was made.
With benefits related to final demand as they are in table 4.2, it is
convenient to make the shift in water use on a sector basis. As an ex-
ample illustrating the procedure thus described, assume because of the
large projected personal income or some other reason the demand for fresh
vegetables produced in the Lower Colorado Region is projected to be sub-
stantially more than OBE-ERS projections. However, the OBE-ERS projec-
tions assume all available water has a projected use. What would be the
effect on the economy of the Gila Subregion in 1980 if we shifted 1,000
acre feet of water from cotton to vegetables in order to supply this
assumed larger demand? Referring to table 4.2, the final demand assoc-
iated with 1,000 acre feet of water used in the cotton sector is $117,553
(1,000 + 8,5068 = 117.553 thousand per acre foot, or 117,553 per 1,000
acre feet. The factor 8.5068 is found under "Gila Subregion, 1980", in
column 3). Similarly, the final demand associated with 1,000 acre feet
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of water used in the vegetable sector is $623,014. Applying the factors
in table 4.2 to these final demands gives the following:

Cropland

Sector Value Added Labor Harvested
$1,000 Man Years Acres
Cotton 82 7 268
Vegetables 374 49 676

Hence, with the relationships projected for the Gila Subregion in
1980, shifting 1,000 acre feet of water used directly and indirectly from
the cotton sector to the vegetable sector would increase value added to
the economy of the subregion by $292,000, employment by 42 man years, and
irrigated harvested cropland required by 408 acres. Making these adjust-
ments in the OBE-ERS subregion projections for the processing sectors
(shown in table 4.5) gives alternative projection totals for the process-
ing sectors of the subregion as follows: Final demand, $7,955.9 million;
value added, $5,656.6 million; and direct and indirect requirements for
water, 3,995.7 thousand acre feet (the same as OBE-ERS projections, since
the quantity of water was held constant); for labor, 658,342 man years;
and for cropland harvested, 1,065.1 thousand acres.

Alternative Projections to Indicate Effects of Increasing
or Decreasing the Level of Water Available on the Economy

Alternative projections also can be made using the factors given in
table 4.2 to indicate the effects of increasing or decreasing the level
of water available on the economy. Comparing the alternative projections
with the baseline projections would serve to improve the basis for frame-
work planning. If the analysis were based upon a higher level of water
availability, comparing the alternative projections with the baseline
projections would provide an indication of whether costs of increasing
the level of water availability would be worthwhile. If the analysis
involved a lower level of water availability, comparison of the alterna-
tive projections with the baseline projections would provide an indica-
tion of the detriment caused by the reduction in water availability.

The alternative projections, when completely structured, would also indi-
cate the type of economy which would prevail with the lower level of
water availability, together with stresses, problems, social pressures,
etc., that likely would be experienced.

The methodology involved in analyses regarding an increased or de-
creased level of water availability compared with the baseline projec-
tions can be illustrated by consideration of the examples shown in
table 4.6. In developing the alternative projections, it was assumed
that the level of water available in the Lower Main Stem Subregion was
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increased and decreased 500,000 acre feet compared with the OBE-ERS pro-
jected level in 2020. Similarly, it was assumed the level of water avail-
ability in the Gila Subregion was raised and lowered one million acre
feet compared with the OBE-ERS projected 2020 level, a greater change in
the level of water availability being assumed than in the Lower Main Stem
Subregion since more water is used in the Gila Subregion. In both sub-
regions two alternative projections were made at the higher and at the
lower level of water availability. One alternative, designated as ''2a"
and "3a" in table 4.6, the assumption that water use of all sectors would
be increased or decreased proportionally. The alternative, designated

as ""2b" and "3b" in the table was based upon the assumption that the in-
crease or decrease in water use would be made in the sectors which add
the smallest amount of value to the economy per unit of water used.

TABLE 4.6
ECONOMIC ACTIVITY OF THE PROCESSING SECTORS IN THE LOWER MAIN STEM AND GILA SUBREGIONS:
OBE-ERS PROJECTIONS FOR 2020 AND TWO ASSUMED ALTERNATIVE LEVELS

Subregion and Item Water : Final : Value : Labor :Cropland
:Requirement: Demand : Added : Man Yrs.:Harvsted
1,000 AF Mil.Dol. Mil.Dol. 1,000 1,000 Ac.
LMS Subregion t
1. OBE-ERS projections : 1,490.7 20,340.7 14,057.1 657.0 343.1
2. Plus 500 thousand acre feet :
a. All sectors increased : 1,990.7 27,163.2 18,772.0 877.4 458.2
b. Selected sectors increased : 1,990.7 20,427.3 14,114.6 659.1 462.7
3. Minus 500 thousand acre feet :
a. All sectors reduced : 990.7 13,518.2 9,324.2 436.6 228.0
b. Selected sectors reduced : 990.7 20,254.1 13,999.6 654.9 223.5
Gila Subregion : Mil. AF
1. OBE-ERS projections : ~ 4.21 41,851.4 29,653.2 1,657.4 1,084.5
2, Plus 1 million acre feet 2
a. All sectors increased 3 5.21 51,791.9 36,696.4 2,051.0 1,342.1
b. Selected sectors increased : 5.21 42,026.8 29,774.4 1,663.1 1,370.0
3. Minus 1 million acre feet 3
a. All sectors reduced : 3.21 31,910.4 22,609.7 1,263.7 826.9

b. Selected sectors reduced : 3.21 41,676.0 29,531.7 1,651.7 799.0

The procedure involved in deriving the alternative projections with
all sectors increased or decreased proportionally needs no explanation.
The increase or decrease in each sector was proportional to the change
in water availability. The other alternatives, numbered '"2a'" and "3a",
involved use of the factors given in table 4.2. The procedure can be
explained by outlining how the alternative projection for the Lower Main
Stem subregion designated "3b" in table 4.6 was developed.

IV-153




The sectors with the lowest value added per acre foot of water
utilized were first listed, as in the following tabulation:

‘Change
in Final Water Value Cropland
Sector Demand Required Added Labor Harvested

$1,000 Thou.AF Mil.Dol. Man Yrs. Thou.Ac.

Forage, feed & food 6,426 161.1 4.6 309 35.4
Feeder livestock 20,973 88.8 8.5 417 19.3
Dairy 0 0 0 0 0
All other agriculture 13,404 51.3 8.4 448 13,2
Cotton 45,822 198.9 36.0 949 51.7
Total 86,625 500.1 57.5 2,123 119.6

The final demand of each sector was then reduced, as shown in the tabula-
tion, by an amount equal to exports of the sector; i.e., it was assumed
exports of the sector would be eliminated. The water required was then
calculated using factors in table 4.2. For example, the Lower Main Stem
Subregion 2020 water requirement factor for the feeder livestock sector
is 4.2340 acre feet per $1,000 final demand. Multiplying the reduction
in final demand for the feeder livestock sector, $20,973 (in thousands),
by 4.2340 = 88,800 acre feet reduction in water required. A similar pro-
cedure was followed in computing the other requirements and the value
added shown in the tabulation. The sums given in the tabulation

were deducted from the OBE-ERS projections in table 4.6 to give the
alternative projection. For example, the OBE-ERS projected final demand
of $20,340,7 million less $86,625 thousand gives $20,254.1 million, as
shown for the Lower Main Stem Subregion alternative projection designated
as "3b".

The alternative projections reflecting an increase in the level of
water availability are the converse of the projections reflecting a de-
crease in water availability.

Comparing alternative projections designated as "2a" and "3a" with
the OBE-ERS projections, each measure of business activity shows a sub-
stantial change, each changing by the same proportion as the change in
water., With the alternative projections designated "2b" and "3b" final
demand and value added show small changes, while the changes in employ-
ment and cropland are large.

IMPACT OF ALTERNATIVE PROJECTIONS ON COMMODITY PRICES

A national-interregional set of baseline projections equates, as
outlined in Chapter I, national demand with supply and provides a con-
sistent set of interregional projections based upon historical trends in
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interregional production relationships. The baseline projected demand-
supply relationships were based upon price relationships approximately
equivalent to those which existed in the base period. An increase in
supply above the projected baseline supply would depress prices, and
conversely. The amount of change in price of a given commodity would de-
pend upon the elasticity of demand for the commodity. With a perfectly
elastic demand a change in supply will have no effect on price of the
commodity. With a perfectly inelastic demand a change in supply will
cause a great change in price. The elasticity of demand for goods and
services of individual farms and small businesses generally is perfectly
elastic; i.e., the amount sold by an individual farmer or merchant has
little or no effect on price since the quantity sold is relatively small.
However, the situation is different for a Region since the quantity of a
product produced may be large enough to have a significant influence on
the price of the product. Hence, if an alternative projection includes

a significant increase or decrease in production compared with the base-
line projections, the price effect of the change in supply should be con-
sidered in framework planning.

The modified OBE-ERS projections indicated some significant changes
in production compared with the OBE-ERS projections. Significant changes
made in production of agricultural commodities include vegetables, citrus,
red meat, and milk, Data are available to indicate the elasticities of
demand for these commodities and the effect of the change in production
on price is analysed in this section. Significant increases were made in
the electric energy and uranium sectors, and in some manufacturing and
noncommodity producing sectors as a result of the increased population,
but data on elasticities of demand for these products are not available
to use in estimating the effect on prices of the increased production.

The effects of the change in projected production on price of the
agricultural commodities referred to in the preceding paragraph are in-
dicated in table 4.,7. As indicated in the table, the percent change in
production reflects the proportional change in national baseline pro-
jected production caused by the increase in modified OBE-ERS production
compared with OBE-ERS production. The percent change in price is derived
by the equation

Percent change in quantity
Elasticity Coefficient

Percent change in price =

For example, 0.73 divided by a negative 0.33 gives a negative 2.2. Keep
in mind, however, that a negative 0.28 divided by a negative 0.70 gives
a positive 0.4.

Small percentage changes in commodity prices probably will not
significantly affect the level of production. However, it should be kept
in mind that a change in price will cause an equal percentage change in
gross income, and a substantially larger change in net income. Hence,
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TABLE 4.7
CHANGE IN PRICE INDICATED BY THE CHANGE IN MODIFIED OBE-ERS
PROJECTED PRODUCTION COMPARED WITH OBE-ERS PROJECTED PRODUCTION,
LOWER COLORADO REGION

Commodity : Percent Change s :Pct.Change
and Year . in Productionl/ s Elasticityg/ : in Price
(1) : (2) - (3) $ (4)
Vegetables :
1980 : «73 -.33 -2.2
2000 8 151 -.33 -4.6
2020 2 1.87 -.33 -5.7
Citrus :
1980 2 .51 -.67 - .8
2000 : 1.55 -.67 -2.3
2020 : 2.67 -.67 -4.0
Cattle and calves :
1980 . -.28 -.70 A
2000 8 -.28 -.70 b
2020 $ -.28 -.70 A4
Milk 2
1980 2 14 -.35 - 4
2000 : .29 -.35 - .8
2020 : .38 -.35 -1.1

1/ Change in production in the Region divided by the National OBE-ERS pro-
jected production.

2/ They were obtained from or based upon the following sources: Elastic-
ities for vegetables and citrus are from unpublished material prepared by
Del Kimball, NRED, ERS, Berkeley, California, and are based upon an un-
published manuscript by Gerald Dean and Gordon King, Projections of
California Agriculture to 1980 and 2020, University of California, Davis,
California., Elasticities for cattle and calves, and for milk, were based
upon A Handbook on the Elasticity of Demand for Agricultural Products in
the United States, WEMC Publication No. 4, Extension Service, Colorado
State University, July 1967,

even a small change in the price of a commodity may significantly affect
production if the profit margin is small. A reduction of 4 or 5 percent
in gross income may wipe out all profit and cause some producers to oper-
ate at a loss. Hence, lower prices for vegetables and citrus indicated
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for the latter part of the projection time frame with the modified OBE-
ERS level of production may reduce expansion of production below the pro-
jected level,

It should be kept in mind that the analysis of price-quantity ef-
fects presented consider only change in production within the Region. If
alternative projections in other regions of the Nation increase production
of, say, vegetables, the combined increase of production in all regions
may substantially reduce the price of the commodity.

SENSITIVITY ANALYSIS OF PROJECTED YIELDS

The discussion of projections in Chapter I made the point that pro-
jections are of a point or line type and indicated the desirability of
broadening the basis for judgement. As outlined in Chapter II, a definite
effort was made to obtain the best possible projected yields. However,
any projection is subject to error and, therefore, an analysis was made
to determine what the effect would be on the acreage of cropland and
irrigation water requirements if projected yields were increased, and de-
creased 10 percent.

The OBE-ERS projections in Chapter II set forth first the projected
quantity of the various crops needed to meet the regional allocation of
projected national requirements. The acreage of cropland was then ob-
tained by dividing projected production by projected yields. With pro-
duction held constant at the OBE-ERS level, a 10 percent increase in pro-
jected crop yields causes approximately a 9 percent reduction in the
acreage of irrigated cropland harvested, and a 10 percent decrease in
yields causes approximately an 11 percent increase in the acreage of irri-
gated cropland harvested. Table 4.8. The variation among subregions is
due at least in part to rounding in making the calculations. Variation
in the "mix" of crops in the subregions also may be a factor but it was
not felt the differences warranted further investigation.

With production held constant at the OBE-ERS level and with water
applied per acre unchanged, a 10 percent increase in crop yields reduces
the amount of water required in the Region by roughly 450,000 acre feet,
and a 10 percent decrease in crop yields increases the regional water
requirement by approximately 550,000 acre feet. Table 4.9. The reduction
resulting from a 10 percent increase in yields amounts to about 7 percent
of total water required in 1980, and declines to about 6 percent in 2020.
The increase associated with a 10 percent decrease in crop yields amounts
to 8.6 percent of the total water requirements in 1980, and declines to
about 7 percent in 2020, The Gila Subregion accounts for about 75 per-
cent of the change in water requirements in the Region.

COMPARISON OF OBE JUNE 1969 PROJECTIONS
WITH 1968 OBE-ERS PROJECTIONS

The economic projections for Water Resource Planning Areas issued by
the Water Resources Council in June 1969, included revisions in the 1968
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TABLE 4.8
CHANGE IN OBE-ERS PROJECTED CROPLAND HARVESTED WITH OBE-ERS CROP PRODUCTION HELD CONSTANT
AND YIELDS INCREASED AND DECREASED BY 10 PERCENT, LOWER COLORADO REGION BY SUBREGION

Area and change : Projections 3 Projections
in cropland harvested ;1980 ¢ 2000 ¢ 2020 ¢ 1980 2000 2020
Acres in 1,000's Percentl/
Region :
Reduction with yields increased 10% ¢ 124.8 128.6 132.3 9.1 Gl 9.1
Increase with yields decreased 10% s 152,2 157.2 160.8 1151 11.1 11.1
LMS Subregion :
Reduction with yields increased 107% : 26.4 29.2 31,2 9.2 9l 91
Increase with yields decreased 10% s 31,8 35.6 38.2 11.1 11.1 11,1
L Colorado Subregion
Reduction with yields increased 10% 1.8 1.9 2,0 8.1 8.3 8.6
Increase with yields decreased 10% 232 2.3 2.4 10.0 10.1 10.4
Gila Subregion :
Reduction with yields increased 10% : 96.6 97 .5 99,1 9.1 9.1 9.1
Increase with yields decreased 107% ¢ 118.2 119.3 120:2 11.1 11.1 11.1

1/ Percent of irrigated cropland harvested. On first thought one may think that with a 10 percent increase
and decrease in yields, the increase and decrease in acreage would be the same. However, this is not the
case as the following simple hypothetical example illustrates:

Initial situation

Total production, tons 100
Yield per acre, tons 10
Acres 10

Total production constant, yield increased 10%

Yield per acre, tons 11
Acres required 90.9
Decrease in acres 9.1

Total production constant, yield decreased 10%

Yield per acre, tons 9

Acres required i i 0

Increase in acres 11.1
TABLE 4.9

CHANGE IN PROJECTED IRRIGATION WATER REQUIREMENTS WITH OBE-ERS CROP PRODUCTION HELD CONSTANT
AND YIELDS INCREASED AND DECREASED BY 10 PERCENT, LOWER COLORADO REGION BY SUBREGIONL/

Area and change : Projections ¢ Projections
in water required . 1980 : 2000 : 2020 : 1980 : 2000 3 2020
Acres in 1,000's Percent3/
Region :
Reduction with yields increased lO%g/ : 454.5 437.2 4445 7.0 7.0 5.8
Increase with yields decreased 1072/ 3 554.0 534.4 540.6 8.6 8.5 7l
LMS Subregion :
Reduction with yields increased 107% : 105.3 109.2 115.1 7.4 6.7 5.7
Increase with yields decreased 10% : 126.9 133.1 141.0 8.9 8.1 6.9
L Colorado Subregion
Reduction with yields increased 107% 4.3 4.3 4.4 3.8 3.3 3.0
Increase with yields decreased 107% 542 5.2 5.3 4.6 4.0 3.6
Gila Subregion s
Reduction with yields increased 107% 3 344.9 323.7 325.0 7.0 7.2 6.0
Increase with yields decreased 107% 5 422.0 396.1 394.3 8.6 8.8 T2

1/ It was assumed that irrigation water applied per acre would remain constant; i.e., it would not change
with the increase or decrease in yields.

2/ Total of subregion figures.

g/ Percent of total OBE-ERS water requirements.
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OBE-ERS projections pertaining to population and employment. Differgnces
in the revised projections--referred to as the OBE June 1969 Projectl?ns-—
compared with the 1968 OBE-ERS projections are portrayed in this section,
together with the related effects on requirements for water and cropland
harvested, and on final demand and value added to the economy. The OBE
June 1969 projections can be considered as an alternative set of projec-
tions with the differences indicating the sensitivity of the OBE-ERS pro-
jections to changes in assumptions regarding rates of population and em-

ployment growth.

The OBE June 1969 projections of population and employment were sub-
stantially lower than the 1968 OBE-ERS projections, particularly in the
Lower Main Stem Subregion. Table 4.10. The comparison for population
is as follows:

OBE 1969 Projections as Percent
of 1968 OBE-ERS Projections

1980 2000 2020
LMS Subregion 86 74 58
L Colorado Subregion 100 97 91
Gila Subregion 96 92 83
Region 94 88 77

The relative reduction in projected total employment was similar
to the reduction in projected population. However, there was considerable
difference by industry. Projected employment in the mining industry was
increased substantially, particularly in the Little Colorado Subregion
where the 2020 OBE June 1969 projection was 73 percent higher than the
1968 OBE-ERS projection. Projected regional employment in agriculture
and forestry was decreased 15 percent by 2020. OBE June 1969 projected
employment in manufacturing was substantially below 1968 OBE-ERS projec-
tions throughout the projection time frame in all three subregions, the
regional reduction in 2020 amounting to 47 percent. Projected employment
in "other" industries also was reduced, particularly in the Lower Main
Stem Subregion where the reduction in 2020 was 42 percent.

Using the differences in employment given in table 4.10, the assoc-
iated change in final demand, value added, and requirements for water and
cropland harvested were derived by use of relationships portrayed in
table 4.2. Note that both direct and indirect value added by final demand
of the industry is included and, similarly, that both direct and indirect
requirements for water and cropland harvested to meet the final demand of
the industry are included.

The regional final demand with the OBE June 1969 projections is
14 percent below the 1968 OBE-ERS projected level in 1980, 22 percent be-
low in 2000, and 33 percent below in 2020. The greatest relative reduc-
tion is in the Lower Main Stem Subregion. By industry, large reductions
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TABLE 4.10
COMPARISON OF THE OBE JUNE 1969 PROJECTIONS WITH THE 1968 OBE-ERS PROJECTIONS
LOWER COLORADO REGION BY SUBREGION

H : : OBE June 1969 Pro-
Area : 1968 OBE-ERS Projections : OBE June 1969 Projections :jections as Percent of

and TEen ¢ 1980 2000 2020 : 1980 2000 2020 :1968 OBE-ERS Projections
: : : 1980 : 2000 : 2020
Region E 1.000
Population T 2,644,1 4,263.2 6,639.2 2,495.6 3,749.9 5,084.3 94 .4 88.0 76.6
Employment
Agriculture & forestry : 39.5 38.8 36.4 38.9 37.3 31.0 98.4 96.1 85.2
Mining s 16.6 16.4 16.2 18.0 19.2 20.4 108.4 117.3 126.1
Manufacturing 3 163.4 284.6 459.5 111.0 175.8 242.0 67.9 61.8 52.7
Other s 797.3 1,339.0 2,130.3 767.5 1,193.2 1,653.9 96.3 89.1 77.6
Totall/ :1,016.8 1,678.8 2,642.4 935.4 1,425.5 1,947.3 92.0 84.9 B3a7
. Million 1960 dollars —————————mmem————— e
Final Demand 3
Agriculture & forestry : 581.0 540.1 636.8 5721 514.6 542.0 98.5 95.3 85.1
Mining H 126.3 151.0 130.0 151.6 203.7 213.4 120.0 134.9 164.2
Manufacturing : 3,928.3 9,656.9 22,987.4 2,693.0 6,012.8 12,097.9 68.6 62.3 52.6
Other : 6,599.0 16,961.0 39,604.7 6,298.2 14,716.3 29,435.1 95.4 86.8 74.+3
Totali/ :11,234.7 27,308.9 63,359.2 9,714.9 21,447.4 42,288.6 86.5 78,5 66.7
Value Added
Agriculture & forestry : 379.1 3521 415.7 373.6 336.2 354.1 98.5 95.5 85.2
Mining : 76.0 91.4 79.6 91.0 123%.1 129.6 119.7 134.7 162.8
Manufacturing % 2,705.5 6,617.6 15,189.1 1,868.6 4,148.2 7,879.1 69.1 62.7 51.9
Other : 4,629.5 12,151.4 28,622.2 4,411.6 10,564.0 21,362.4 95.3 86.9 74.6
Totall/ : 7,790.1 19,212.5 44,306.6 6,744.8 15,171.5 29,725.2 86.6 79.0 67.1
Water required ¢
1,000 AF
Agriculture & forestry : 3,336.9 2,495.9 2,427.0 3,285.0 2,380.7 2,066.6 98.4 95.4 85.6
Mining $ 6.5 6.8 6.3 7.8 9.0 10.1 120.0 132.4 160.3
Manufacturing : 1,566.7 2,181.2 2,374.0 1,087.2 1,368.7 1,213.5 69.4 62.7 51.1
Other : 345.0 589.2 948.3 328.6 512.5 710.2 95.2 87.0 74.9
Totall/ $ 5,255:1 55273.1 5,755.6 4,708.6 4,270,9 4,000.4 89.6 81.0 69.5
1,000 Acres =—=—=-—
Cropland harvested
Agriculture & forestry : 935.0 667.1 757.3 921.3 645.8 645.2 98.5 96.8 85.2
Mining $ O.OZ/ 0.0 0.0 0.0 0.0 0.0 102.0 104.3 105.2
Manufacturing $ 380.4 556.8 568.9 264.9 350.5 295.,0 69.6 62.9 51.9
Other § 58.2 96.5 124.3 55.8 85.0 93.5 95.9 88.1 75.2
Totall/ ¢ 1;373:6 1,320.4 1,450.6 1,241.9 1,081.3 1,033.6 90.4 81.9 71.2

1/ Items may not add to total due to rounding.
2/ Less than 0,05.
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TABLE 4.10

COMPARISON OF THE OBE JUNE 1969 PROJECTIONS WITH THE 1968 OBE-ERS PROJECTIONS

LOWER COLORADO REGION BY SUBREGION

:OBE June 1969 Pro-

Area 1968 OBE-ERS Projections : OBE June 1969 Projections :jections as Percent of
and H 1980 2000 2020 : 1980 2000 2020 :1968 OBE-ERS Projectns
Koo : : : 1980 : 2000 : 2020
: = - 1,000 e
LMS Subregion g
Population 556.2 1,023.2 1,756.0 479.3 751.8 1,018.9 86.2 73.5 58.0
Employment $
Agriculture & forestry: 9.8 10.4 10.0 9.2 9.0 8.2 93,7 87.2 81.9
Mining : .7 .6 .6 .8 .8 .9 114.3 133.3 150.0
Manufacturing § 18.4 31.5 50.8 11.3 17:5 22.4 61.4 55.6 44,1
Other : 195.1 378.5 665.7 173.9 278.5 382.9 89.1 73.6 57.5
Totali/ : 224,0 421.0 7271 195.2 305.8 414.4 87.1 72.6 57.0
- Million 1960 dollars -
Final .emand :
Agriculture & forestry: 149.8 178.4 208.3 139.5 155.1 1715 93.1 86.9 82.3
Mining s 8.1 21.2 24,6 9.3 28.3 36.9 114.8 133.5 150.0
Manufacturing s 471.1 1,126.3 3,321.:0 289.3 625.7 1,464.4 61.4 55.6 44.1
Other : 2,211.0 6,622,1 16,786.7 1,971.3 4,872.3 9,707.8 89.2 73.6 57.8
TotaLl/ 2,840.0 7,948.0 20,340.7 2,409.4 5,681.4 11,380.7 84.8 71.5 56.0
Value Added
Agriculture & forestry: 92.8 110.6 131.2 86.4 96.2 108.1 93.1 87.0 82.4
Mining : 5.4 14.5 16.8 6.2 19.3 25.2 114.8 133.1 150.0
Manufacturing 264,2 619.2 1,386.8 162.2 344.0 395.7 61.4 55.6 28.5
Other 1,542.5 4,865.1 12,521.9 1,367.3 3,627.1 7,459.8 88.6 74.6  59.6
TotaLl/ 1,904.9 5,609.4 14,056.7 1,622.1 4,086.6 7,988.8 86.8 67.0 56.8
L s 1000 AR semcsmmmsn s
Water required 2 s
Agriculture & forestry: 898.4 807.2 791.2 836.8 701.9 652.0 93.1 87.0 82.4
Mining $ i 1.3 1:5 .6 1.7 2.3 120.0 130.8 153.3
Manufacturing 177.8 272.9 297.5 109.2 151.6 84.9 61.4 5£.6 28.5
Other 121.9 225.4 400.5 108.6 165.9 238.4 89.1 7%.6 59.8
Totall/ 1,198.6 1,306.8 1,490.7 1,055.2 1,021.1 977.6 88.0 78..1 65.6
1,000 Acres
Cropland harvested
Agriculture & forestry: 234.4 138.4 236.5 218.3 120.3 194.9 93.1 86.9 82.4
Mining : 0.02/ 0.0 0.0 0.0 0.0 0.0 100.0 125.0 133.3
Manufacturing 34.6 54,7 55.9 21,3 30.4 16.0 61.6 55.6 28.6
Other 17.8 31.8 50.6 15.9 23.4 30.1 89.2 73.6 59.5
Totall/ 286.8 224.,9 343.0 255.4 174.1 240.9 89.1 77.4 70.2

l/ Items may not add to total due to rounding.

2/ Less than 0.05.
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TABLE 4.10

COMPARISON OF THE OBE JUNE 1969 PROJECTIONS WITH THE 1968 OBE-ERS PROJECTIONS
LOWER COLORADO REGION BY SUBREGION

Area : ' ©  OBE June 1969 Pro-
and +1968 OBE-ERS Projections * OBE June 1969 Projections’ jections as Percent of
Item ¢ 1980 : 2000 2020 1980 : 2000 : 2020 1968 OBE-ERS Projections
- 1980 : 2000 : 2020
1,000 o
L Colorado Subregion
Population 180.0 219.6 261.7 180.5 212.9 238.7 100.3 96.9 91.2
Employment :
Agriculture & forestry : 3.0 247 2.4 249 2ed 20 95.7 97.9 86.2
Mining 2 o7 o7 .6 .8 1.0 1.0 121..7 137.0 173.3
Manufacturing J 10.8 14.4 17.3 5.1 5.9 6.7 46.9 41.0 38.7
Other : 40.4 57D 70.8 39.4 5545 72,7 97.6 96.7 102.5
Totall/ 54.9 75.3 91.1 48.2 65.1 82.4 87.8 86.4 90.5
——————————————— Million 1960 dollars ————-——————-—-
Final Demand
Agriculture & forestry 1542 19.9 24,6 14.5 19,5 21,2 95.4 98.0 86.2
Mining ¢ 106.6 118.2 93.1 129.8 161.9 161.2 121.8 137.0 173.1
Manufacturing : 142.6  253.1 406.4 66.8 103.8 1579 46.8 41.0 3849
Other 174.9  367.4 642.9 170.5  354.2 659.4 975 95.1 102.6
Totall/ 439.4 758.6 1,167.1 381.6 639.4 999.8 86.8 84.3 85.7
Value Added
Agriculture & forestry 10.9 14,1 17.4 10.4 13.8 15.0 95.4 97.9 86.2
Mining 3 62.6 68.8 54.1 76.2 94.3 93.7 121.7 137.1 173.2
Manufacturing 8 62.2 107.1 174.4 29.1 43.9 67.8 46.8 41.0 38.9
Other s 93.4  203.3 350.5 91.0 196.0 359.5 97.4 96.4 102.6
Totall/ ¢ 229,1 393s3 596.4 206.7  348.0 536.0 90.2 88.5 89.9
-- 1,000 AF e
Water required H
Agriculture & forestry : 47.9 47.6 48.0 45,7 46.6 41.4 95.4 97.9 86.2
Mining 5.1 4.7 3.9 6.2 6.4 6.7 121.6 136.,2 171.8
Manufacturing 5 5.0 4,2 549 2.3 1.7 2.3 46.0 40.5 39.0
Other : 2.8 3.3 4.7 27 3.2 4.8 96.5 97.0 102.1
Totall/ : 60.8 59.8 62.::5 56.9 57.9 55.2 93.6 96.8 88.5
: 1,000 Acres
Cropland harvested H
Agriculture & forestry : 21.2 22.0 22.4 20.2 215 19,3 95.5 97«7 86.2
Mining H 0.02/ 0.0 0.0 0.0 0.0 0.0 120.0 100.0 100.0
Manufacturing s L.0 .8 .7 9 «2 A 50.0 37.5 42.9
Other H .1 0.0 0.0 sl 0.0 0.0 98.1 97.1 107..7
Totall/ § 22.3 22.8 23:2 20.8 21.7 197 93.3 95.6 84.9

1/ Items may not add to total due to rounding.

2/ Less than 0.05.
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TABLE 4.10
COMPARISON OF THE OBE JUNE 1969 PROJECTIONS WITH THE 1968 OBE-ERS PROJECTIONS
LOWER COLORADO REGION BY SUBREGION

: OBE June 1969 Pro-

hxea nd 1968 OBE-ERS Projections : OBE June 1969 Projections :jections as Percent of
@ Ttem : 1980 2000 : 2020 : 1980 2000 2020 :1968 OBE-ERS Projections
: 5 1980 2000 2020
————————————————————————— 1,000 ———==——mm—mm— e m e
Gila Subregion
Population 1490769 3,020.4 4,621,5 1,835.8 2,785.2 3,826.7 96.2 92,2 82.8
Employment
Agriculture & forestry: 26,7 25.7 24.1 26.8 25.5 20.8 100.5 99.5 86.5
Mining 15.2 151 15.0 16.3 175 18.5 107.6 115.8 123.2
Manufacturing 134,2 238.7 391.4 94.6 152.4 2129 70.5 63.8 54.4
Other 561.8 903.0 1,393.7 554,2 859:2 1,198.3 98.6 95.1 86.0
Totall/ 7379 1,182,5 1,824.2 692.0 1,054.6 1,450.5 94.2 89.2 79,5
————————————————— Million 1960 dollars —=——————————————=-
Final Demand
Agriculture & forestry: 416.0 341.8 403.9 418,1 340.0 349.3 100.5 99.5 86.5
Mining 3 11.6 11.6 12.3 12,5 13.5 15.3 107.8 116.4 124.4
Manufacturing :3,314.6 8,277.5 19,260.0 2,336.9 5,283.3 10,475.6 7045 63.8 54.4
Other 2452131 9,971.5 22,175.1 4,156.4 9,489.8 19,067.9 98.6 95.7 86.0
Totall/ $7,955:3 18,602.3 41,851.4 6,923.9 15,126,5 29,908.1 87.0 81.:3 715
Value Added
Agriculture & forestry: 275.4 227.4 267.1 276.8 226.2 231.0 100.5 99.5 86.5
Mining : 8.0 8.1 8.7 8.6 9.5 10.7 107.5 117.3 123.0
Manufacturing $2,,379+1 5,891.3 13,627.9 1,677:3 3,760.3 7,415.6 7045 63.8 54.4
Other $2;993.6 7,083.0 15,749.8 2,953.3 6,740.9 13,543.1 98.6 95.2 86.0
Totall/ :5,656.1 13,209.8 29,653.5 4,916.0 10,736.9 21,200.4 86.9 81.3 71.5
————— 1,000 AF ===—————————mmm e
Water required
Agriculture & forestry:2,390.6 1,641.1 1,587.8 2,402.5 1,632.2 1,373:2 100:5 99.5 86.4
Mining $ &9 .8 .9 1.0 9 1.1 107.8 116.2 122.2
Manufacturing $1,383.,9 1,904.1 2,070.6 975.7 1,215.4 1,126.3 70,5 63.8 54.4
Other 220.3 360.5 543.1 217.3 343.4 467.0 98.6 95.3 86.0
TotaLL/ +35995,7 3,906.5 4,202.4 3,596.5 3,191.,9 2,967.6 90.0 81.7 70.6
—————————————————————— 1,000 Acres =——=———m—————mo——ssdeas
Cropland harvested
Agriculture & forestry: 679.4 506.7 498.4 682.8 504.0 431.0 100.5 99.5 86.4
Mining 0.02/ 0.0 0.0 0.0 0.0 0.0 108.3 116.7 122.9
Manufacturing 344,8 501.3 51243 243.1 319.9 278.6 70.5 63.8 54.4
Other 40.3 64.7 73.7 39.8 61.6 63.4 98.7 95.2 86.0
Totall/ :1,064.5 1,072.7 1,084.4 965.7 885.5 773.0 90.7 82.5 71.3

1/ Items may not add to total due to rounding

Z/ Less than 0,05.
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were made in final demand of manufacturing industries in all three sub-
regions, and in final demand of "other'" industries in the Lower Main Stem
Subregion., Final demand of the agriculture and forest industries with

the OBE June 1969 projections is about 15 percent below the 1968 OBE-ERS
projected level in the 2020 time frame. On the other hand, final demand
of the mining industry with the OBE June 1969 projections is substantially
above the 1968 OBE-ERS projected level throughout the projection time
frame in all three subregions.

Relative changes in value added with the OBE June 1969 projections
compared with the 1968 OBE-ERS projections are similar to those for final
demand. The same also is true for direct and indirect requirements for
water and cropland, although the relative reductions in water and crop-
éand gequirements generally are somewhat smaller than those for final

emand.

ADDITIONAL SOCIO-ECONOMIC ANALYSES NEEDED IN RIVER BASIN PLANNING

Several additional socio-economic analyses to extend and supplement

those included in this study would be beneficial in development of plans
for the Region. A permanent Economics Work Group or Subcommittee of the
Pacific Southwest Interagency Committee should be established in order to
continue inter-agency cooperation in these studies, together with periodic
review, assessment, and updating of completed studies. The suggested
studies are briefly outlined in the following paragraphs:

1. The capability for examining a range of economic growth
patterns has been developed for the Subregions of the
Lower Colorado Region through the use of input-output
analysis. These economic models provide the feasibility
necessary to explore numerous alternative development
levels and patterns of economic activity and to evaluate
the economic effects of each alternative with respect to
the quantity and quality of resource utilization, and the
resulting effects in terms of population, employment,
gross regional product, and the like. The impact upon
water quality, for example, can be evaluated by integrating
the economic and engineering (hydrologic, salt loading, etc.)
models under various development proposals, thereby provid-
ing the decision maker with a choice for future growth.

2. Evaluation of impacts on the Region's economy of alternative
patterns of water resources development would be enhanced
if a dynamic interregional input-output programming model
of the Lower Colorado Region's economy and other regional
economies in the Western United States were developed. While
input-output analysis is geared to analysis of the Region's
economic structure, a programming model provides for optimiz-
ing techniques to be applied. A programming model ceases to
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be determinate and the production levels may vary in each
region in order to allocate scarce resources and establish
efficient interregional trade patterns.

Research into methodology for improving historical industry
sector projections implicit to the regional economy as character-
ized by economic variables, such as employment, income, output,
and value added, should be initiated. The application of
statistical inference and probability theory to parameter
estimation would enhance accuracy of results.

Conventional 'water requirements' methodology--matching of
regional water demands and water supplies--is inadequate for
water resources planning as it represents a ''single-valued"
solution to a complex investment decision process. Economic
impacts Of alternative regional framework plans should be
included at all steps in the plan formulation process as they
may concern study assumptions, alternative economic structures,
alternative levels of water availability, technologies, single
plan functions, or interregional shifts in agricultural pro-
duction due to changes in government policies.

Additional analyses on how water resource development pro-
grams change employment participation rates, types of employ-
ment, income distribution patterns, educational levels, or
other socio-economic factors should be initiated, particularly
as related to low income, minority, and rural population sec-
tors.

Studies should be initiated to assess the economic consequences
of deteriorating water quality upon industrial and agricultural
output in terms of how it affects the level and rate of region-
al economic growth and the well-being of the people.

Additional sensitivity analyses of alternatives and assumptions
should be conducted, particularly as they pertain to efficiencies
of water use, alternative cropping patterns, alternative crop
yields, level of water availability predicated on 1965 condi-
tions, and other agricultural production possibilities.

Further analyses of price-demand relationships for alternative
regional agricultural production levels are needed; particularly
for those levels implied by the OBE-ERS and modified OBE-ERS

projections.

Studies exploring the relationships between economic activity
and environmental characteristics of the region should be
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10.

initiated. Methods to measure environmental parameters in
socio-economic terms are needed.

Studies should be initiated to assess the consequences of de-
teriorating quality of air upon the well-being of people, with
resulting effects upon the level and rate of regional economic
growth, and in turn, industrial and agricultural output.
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GLOSSARY

Feed crops: Agricultural crops normally used to feed livestock.
Food crops: Agricultural crops normally used for human consumption.

Irrigated land (acres): Land receiving water by artificial means for
production of agricultural crops.

Harvested acres (cropland harvested): Land from which an agricultural
crop is harvested during the year reported.

Forestry: Forestry includes establishments engaged in the operation of
commercial timberlands, such as gathering of tree seed, reforestation,
timber stand improvement, timber measurement and appraisal, and the
harvesting of commercial timber crops, including ''yarding" in the forest.
Does not include loading, or hauling, to the mill or other processing
plants.

AUM (Animal Unit Month): A measure of the forage or feed required to
maintain the equivalent of one 1,000 pound cow for one month.

Range carrying capacity: The capacity of range or forest lands in Animal
Unit Months, to support domestic livestock grazing.

Primary industries: Primary industries are defined to include agricul-
ture, forestry, and mining.

Secondary industries: Secondary industries are defined to include all
manufacturing.

Tertiary industries: Tertiary industries are defined as noncommodity
producing industries and include transportation; communications; utili-
ties; wholesale and retail trade; services; and finance, insurance and
real estate activities.

Personal income: Personal income includes income received by all individ-
uals from whatever source. It is made up of wages, salaries, proprietors'
income, rental income, dividends, interest, and the difference between
government transfer payments and personal contributions for Social Secur-
ity.

Input-Output table or interindustry transactions table: These tables de-
pict the way industries of the Region's economy interact. The tables
show, for each industry, the amount of its output that goes to each other
industry as raw materials or semi-finished products, as well as the amount
of finished goods and services that goes to the final markets of the
economy. They also show for each industry its input (consumption) of the
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products of other industries, as well as its contribution to wvalue added
(see definition) for the Region. In addition, these tables permit the
tracing of industrial interdependency, direct plus indirect, of changes
in consumer demand (households), demand for investment goods, exports, or
government purchases.

Total Gross Qutput: Total gross output of each sector in the input-out-
put table is defined as the total value to the producer of all goods and
services produced within the Region. It measures the value of goods and
services at each stage in the production process and is, therefore, an
accumulation of value until the good or service reaches the final con-
sumer.,

Final Demand: Final demand represents the goods and services sold to
final markets by each of the industries shown in the input-output table.
It includes sales to all government agencies, ultimate consumers (house-
holds), capital investment, exports, and inventory accumulation during a
given time period. The final demand sector is of special importance be-
cause changes in this sector can be traced throughout the rest of the
input-output table.

Gross Regional Product: Gross Regional Product (GRP) is the market value
of finished goods and services produced by the Region's economy within a
specified period of time. GRP, a valuable measure of regional economic
activity, is generally expressed at an annual rate.

Value added: Value added includes wages; salaries; profits; rents; in-
terest; federal, state, and local taxes; and depreciation. It is measur-
able as the costs of producing the finished goods and services that go

to the final markets described in gross regional product. Value added

is not only a valuable measure of total regional economic activity, but
also indicates the contribution of single industries to the economy.
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TABLE 4.2

CHANGE IN VALUE ADDED, REQUIREMENTS FOR WATER, LABOR AND CROPLAND HARVESTED,
AND THE OUTPUT MULTIPLIER PER $1,000 SALES TO FINAL DEMAND, BY SECTOR,

1965 AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020,

LOWER COLORADO SUBREGIONSL

Subregion, Year

Value :.Direct & Indirect Requirements

‘Qutput Mul-

and Sector : AddedZ/: Water Labor Cropland: tiplier3/
(1) (2) (3) (4) (53 = (6)

: Dollars Ac. Ft., Man Yrs. Acres Dollars

LMS Subregion, 1965
1 Range livestock 739 2.4420 .0990 .4882 1,307
2 Feeder livestock s 473 8.2815 .0552 1.7322 1,670
3 Dairy : 762 14,1977 +1233 2.9639 1,746
4 Forage feed & food : 719 44,1530 «1121. 9.3571 1,227
5 Cotton : 797 8.0370 .0542 1.9905 13317
6 Vegetables & melons 582 2,1974 .1376 1.4621 2,032
7 Citrus crops 655 447173 B b 1.1597 2,072
8 Forestry 875 .0011 .0810 .0001 1,192
9 A1l other agriculture 625 12,7428 .0650 2.0384 1,352
10 Uranium 594 .0290 0231 .0001 1,559
11 All other mining 674 .0611 .0465 .0002 1,314
12 Food & kindred products 621 4.9095 .0799 .9918 1,544
13 Lumber & wood products 705 .0025 .0684 .0001 1,493
14 Chemicals 478 .0465 .0483 .0003 1,488
15 Printing & publishing 653 .0050 .1165 .0004 1,126
16 Fabricated metals 639 .0029 .0865 .0001 1,228
17 Stone clay & glass - 568 .0830 .0577 .0007 1,508
18 A1l other manufacturing : 492 .0182 .0665 .0003 1,403
19 Wholesale trade 527 .0094 .0745 .0007 1,311
20 Service stations 577 .0104 .0769 .0006 1,271
21 Eating & drinking 598 1.1478 .1162 .2307 1,634
22 All other retail 668 .0084 .1107 .0002 1,300
23 Agricultural services 562 .5862 .0290 .1430 1,571
24 Lodging 758 .0188 .1081 .0015 1,234
25 All other services 620 .0086 .1662 .0003 1,206
26 Transportation 404 +0152 0537 .0017 1,200
27 Electric energy 616 .0584 .0399 .0011 1,484
28 All other utilities 617 .0030 .0990 .0001 1,272
29 Contract construction 598 .0521 .1423 .0004 1,737
30 Rentals & finance 964 .0034 0447 .0003 1,106

See footnotes at end of table, page 181.
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TABLE 4.2
CHANGE IN VALUE ADDED, REQUIREMENTS FOR WATER, LABOR AND CROPLAND HARVESTED
AND THE OUTPUT MULTIPLIER PER $1,000 SALES TO FINAL DEMAND, BY SECTOR,
1965 AND OBE-ERS PROJECTIONS FOR 1980 2000, AND 2020
LOWER COLORADO SUBREGIONS—.(Contlnued)

Subregion, Year : Value :Direct & Indirect Requirements :Output Mul-
and Sector : Added2/:__Water : Labor _: Cropland: tiplier3/
€9) :  (2) 5 (3 : 4) (5) (6)

: Dollars Ac. Ft. Man Yrs. Acres Dollars

IMS Subregion, 1980

Range livestock s 737 1.9975 .0767 .3823 1,341

1
2 Feeder livestock : 424 6.6800 .0344 1.3674 1,579
3 Dairy : 749 11.6829 .0699 2.3680 1,766
4 Forage feed & food : 717 37.8677 .0826 7.7893 1,286
5 Cotton : 793 6.4361 .0384 1.6103 1,349
6 Vegetables & melons : 591 1.9515 .0680 1.:3479 2,066
7 Citrus crops = 647 4.4501 .0888 1.0844 2,146
8 Forestry : 888 .0009 .0531 .0000 1,138
9 All other agriculture : 630 5.9130 .0620 1.4597 1,371
10 Uranium : 598 .0326 .0206 .0001 1,651
11 A1l other mining 2 696 .0656 .0259 .0002 1,368
12 Food & kindred products : 614 2.0812 .0369 .4292 1,343
13 Lumber & wood products : 715 .0151 .0382 .0000 1,410
14 Chemicals v - 480 .0449 .0299 .0002 1,462
15 Printing & publishing : 663 .0070 .0739 .0005 1,140
16 Fabricated metals H 654 .0043 .0506 .0000 145251
17 Stone clay & glass s 589 .0541 .0401 .0002 1,494
18 A1l other manufacturing : 504 .0200 .0517 .0002 1,384
19 Wholesale trade $ 548 .0103 .0446 .0003 1,342
20 Service stations 4 598 .0127 .0504 .0003 1,287
21 Eating & drinking : 605 .5075 .0825 .1031 1,610
22 A1l other retail : 732 .0118 .0795 .0001 1,310
23 Agricultural services ] 567 L4741 .0229 1162 1,586
24 Lodging : 767 .0159 .0636 .0008 1,242
25 All other services . 645 .0089 1251 .0002 1,216
26 Transportation g 410 .0124 .0462 .0008 1,214
27 Electric energy : 629 .1469 .0286 .0007 1,501
28 All other utilities - 628 .0028 .0611 .0000 1,200
29 Contract construction s 664 .0523 .1026 .0002 1,787
30 Rentals & finance : 963 .0032 .0317 .0001 1,114

See footnotes at end of table, page 181.
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TABLE 4.2
CHANGE IN VALUE ADDED, REQUIREMENTS FOR WATER, LABOR AND CROPLAND HARVESTED
AND THE OUTPUT MULTIPLIER PER $1,000 SALES TO FINAL DEMAND, BY SECTOR,
1965 AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020,
LOWER COLORADO SUBREGIONSL/ (Continued)

Subregion, Year : Value :Direct & Tndirect Requirements :Output Mul-
and Sector . Added2/: Water : Labor : Cropland: tinlier
(1) . (2) : (3) : (4) : (5) - (6)
: Dollars Ac. Ft. Man Yrs. Acres Dollars

LMS Subregion, 2000

1 Range livestock . 736 1.5240 .0698 .3003 15352
2 Feeder livestock : 415 5.0893 .0263 1.0926 1,571
3 Dairy : 749 8.9140 .0512 1.8944 1,809
4 Forage feed & food : 711 29.4738 .0619 6.3721 1,337
5 Cotton : 747 4,9251 .0282 1.2829 1,373
6 Vegetables & melons : 588 1.7766 .0828 1.2751 2,116
7 Citrus crops : 641 3.6157 .0665 9193 2,179
8 Forestry : 886 .0008 .0417 .0000 1,148
9 All other agriculture : 629 4.5981 .0440 1.1866 1,413
10 Uranium : 600 .0325 .0145 .0000 1,711
11 All other mining s 694 .0637 .0174 .0002 1,409
12 Food & kindred products : 601 1.3202 .0272 .2850 1,423
13 Lumber & wood products : 715 .0138 .0278 .0001 1,497
14 Chemicals : 476 .0415 .0221 .0002 1,550
15 Printing & publishing : 664 .0057 .0476 .0003 1,156
16 Fabricated metals : 654 .0034 .0331 .0000 1,268
17 Stone clay & glass : 585 .0459 .0286 .0002 1,489
18 All other manufacturing : 486 .0129 .0353 .0001 1,421
19 Wholesale trade $ 549 .0083 .0335 .0002 1,355
20 Service stations - 598 .0102 .0311 .0002 1,299
21 Eating & drinking : 602 «3235 .0539 .0684 1,641
22 All other retail - 732 .0092 .0502 .0001 1,332
23 Agricultural services : 564 .3675 +0155 .0934 1,594
24 Lodging : 766 +01.23 0322 .0006 1,251
25 All other services - 645 <0071 .0903 .0001 1,224
26 Transportation : 412 .0102 .0296 .0005 1,224
27 Electric energy : 630 .0944 .0215 .0005 1,518
28 A1l other utilities - 628 .0023 .0428 .0000 1,199
29 Contract construction : 661 .0508 .0685 .0001 1,804

30 Rentals & finance : 962 .0027 .0218 .0001 1,119

See footnotes at end of table, page 181.
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TABLE 4.2
CHANGE IN VALUE ADDED, REQUIREMENTS FOR WATER, LABOR AND CROPLAND HARVESTED,
AND THE OUTPUT MULTIPLIER PER $1,000 SALES TO FINAL DEMAND, BY SECTOR,
1965 AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020,
LOWER COLORADO SUBREGIONSL/ (Continued)

Subregion, Year : Value :Direct & Indirect Requirements :Output Mul-
and Sector : Addedg/: Water g Labor : Cropland: tiplieré
(1) . (2) . (3) : (4) (3) (6)

: Dollars Ac. Ft. Man Yrs. Acres Dollars

LMS Subregion, 2020

Range livestock - 735 1.2590 .0602 <2479 1,364

1
2 Feeder livestock : 406 4.2340 .0199 .9220 1,556
3 Dairy : 742 7.4211 .0387 1.5985 1,844
4 Forage feed & food : 704 25.0692 .0481 5.5069 1,359
5 Cotton : 786 4.3403 .0207 1.1291 1,373
6 Vegetables & melons 3 587 1.6970 .0619 1.1215 2,144
7 Citrus crops $ 638 3.1298 .0496 .7954 2,198
8 Forestry : 884 .0007 .0362 .0000 1,158
9 All other agriculture 3 628 3.8250 .0334 .9852 1,452
10 Uranium s 601 .0326 .0102 .0000 1,768
11 All other mining : 690 .0629 .0129 .0001 1,445
12 Food & kindred products : 599 .8223 .0195 .1792 1,516
13 Lumber & wood products : 694 .0145 .0189 .0001 1,610
14 Chemicals : 457 «0319 .0318 .0001 1,369
15 Printing & publishing : 661 .0049 .0320 .0002 1,169
16 Fabricated metals : 654 .0030 0242 .0000 1,282
17 Stone clay & glass 2 574 .0365 .0204 .0002 1,408
18 All other manufacturing : 487 .0117 .0234 .0001 1,432
19 Wholesale trade - 549 .0073 40255 .0001 1,365
20 Service stations - 595 .0090 .0214 .0001 1,307
21 Eating & drinking s 602 .2036 .0372 .0430 1,672
22 A1l other retail H 730 .0079 .0319 .0000 1,342
23 Agricultural services : 566 .3272 .0106 .0829 15,597
24 Lodging 3 765 .0096 .0185 .0004 1,259
25 All other services H 645 .0059 .0621 .0001 1,231
26 Transportation : 411 .0084 .0195 .0003 1,220
27 Electric energy - 615 .0702 .0127 .0003 1,459
28 All other utilities : 628 .0020 .0247 .0000 1,194
29 Contract construction : 662 .0499 L0473 .0001 1,816

30 Rentals & finance H 962 .0025 .0153 .0001 1,123

See footnotes at end of table, page 181.
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TABLE 4.2
CHANGE IN VALUE ADDED, REQUIREMENTS FOR WATER, LABOR AND CROPLAND HARVESTED,
AND THE OUTPUT MULTIPLIER PER $1,000 SALES TO FINAL DEMAND, BY SECTOR,
1965 AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020,
LOWER COLORADO SUBREGIONSl/ (Continued)

Subregion, Year : Value :Direct & Indirect Requirements :Output Mul-
and Sector : Added?/: Water : Labor : Cropland: tiplier3/
@) : (2) : (3) : (4) B : (6)

: Dollars Ac. Ft. Man Yrs. Acres Dollars

L Colo Subregion, 1965

Range livestock $ 715 2.9305 .2619 .8536 1,220

1
2 Feeder livestock - 766 10.7469 1612 3.3047 1,822
3 Dairy : 706 18.1569 .2051 5.5457 1,662
4 Forage feed & food : 702 43,8864 1774 13.6382 1,327
5 Forestry : 909 .0014 .0721 .0000 1,106
6 All other agriculture : 637 6.7660 .1649 5.6224 1,391
7 Coal : 539 .1367 «11.70 .0000 1,567
8 0il & gas : 556 .0276 .0382 .0001 1,498
9 Uranium : 821 .0451 +0337 .0000 1,614
10 A1l other mining : 688 .0495 .0462 .0000 1,242
11 Food & kindred products: 682 5.3088 .4358 2.3569 15875
12 Lumber & wood products : 626 .0046 .1064 .0000 1,379
13 Pulp & paper 3 410 .0083 o1-112 .0001 1,296
14 Printing & publishing : 621 .0060 .2130 .0000 1,251
15 A1l other manufacturing: 210 .0288 .0739 .0000 1,120
16 Wholesale trade : 447 .0049 .0873 .0000 1,223
17 Service stations : 703 .0073 1229 .0000 1,150
18 Eating & drinking - 376 .0854 .1865 .0351 1,241
19 All other retail - 646 .0080 .1975 .0000 1,201
20 Lodging : 538 .0120 .2158 .0016 1,121
21 A1l other services : 488 .0068 .5106 .0000 1,133
22 Transportation : 176 .0091 1244 .0001 1,286
23 Electric energy : 284 .1360 .0751 .0000 1,410
24 All other utilities : 854 .0033 «2297 .0000 1,202
25 Contract construction : 304 .0328 2473 .0000 1,200
26 Rentals & finance - 930 .0031 .1026 .0001 1,180

See footnotes at end of table, page 181.
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TABLE 4.2
CHANGE IN VALUE ADDED, REQUIREMENTS FOR WATER, LABOR AND CROPLAND HARVESTED,
AND THE OUTPUT MULTIPLIER PER $1,000 SALES TO FINAL DEMAND, BY SECTOR,
1965 AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020,
LOWER COLORADO SUBREGIONSL/ (Continued)

Subregion, Year : Value  :Direct & Indirect Requirements :Output Mul-
and Sector : Added?/: Water : Labor : Cropland: tiplierﬁ/
1) ¢ _(2) = (3) - 4) (3) 3 (6)

: Dollars Ac. Ft. Man Yrs. Acres Dollars

L Colo Subregion, 1980

Range livestock - 720 2.3260 . 1946 .8686 1,279

1
2 Feeder livestock : 760 10.1328 1445 40392 1,994
3 Dairy g 709 16.1178 .1963 6.3759 1,912
4 Forage feed & food : 720 31..5925 «1851 12.7261 1,478
5 Forestry : 906 .0017 .0672 .0000 1,131
6 All other agriculture : 648 5.5943 1417 5.3828 1,508
7 Coal - 562 .1397 .1210 .0000 1,667
8 0il & gas : 559 .0317 .0383 .0000 1,617
9 Uranium 2 595 .0504 .0437 .0000 1,815
10 All other mining - 730 .0523 .0456 .0000 1,324
11 Food & kindred products: 740 4295 .1106 .1661 1,329
12 Lumber & wood products : 511 .0140 .0809 .0000 1,275
13 Pulp & paper 3 421 L0117 .0872 .0000 1,349
14 Printing & publishing : 639 .0078 .2659 .0000 1,367
15 All other manufacturing: 232 0315 .0992 .0000 1,194
16 Wholesale trade $ 479 .0052 .0741 .0000 1,228
17 Service stations - 713 .0082 .1438 .0000 1,176
18 Eating & drinking - 396 .0139 .1686 .0025 1,287
19 All other retail : 709 .0106 .1760 .0000 1,254
20 Lodging - 543 .0099 «1971 .0001 1,140
21 All other services - 493 .0074 4446 .0000 1,152
22 Transportation - 184 .0098 .1246 .0000 1,314
23 Electric energy : 479 1793 .1238 .0002 2,324
24 All other utilities - 883 .0046 +2250 .0000 1,242
25 Contract construction : 316 L0422 <2972 .0000 1,560
26 Rentals & finance 2 928 .0038 .0918 .0000 1,208

See footnotes at end of table, page 181.
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TABLE 4.2
CHANGE IN VALUE ADDED, REQUIREMENTS FOR WATER, LABOR AND CROPLAND HARVESTED,
AND THE OUTPUT MULTIPLIER PER $1,000 SALES TO FINAL DEMAND, BY SECTOR,
1965 AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020,
LOWER COLORADO SUBREGIONSL/ (Continued)

Subregion, Year : Value , :Direct & Indirect Requirements :Output Mul-
and Sector : Added?/ : Water : Labor : Cropland: tiplieré
(1) : (2) :  (3) : 4) - BG) : (6)

: Dollars Ac. Ft. Man Yrs. Acres Dollars

L Colo Subregion, 2000

Range livestock : 716 2.1583 1413 .8538 1,316

1
2 Feeder livestock 8 745 9.8312 .1108 4.1198 2,082
3 Dairy - 696 13.8589 .1208 5.7672 1,943
4 Forage feed & food - 707 26,9614 .1297 11.4109 1,467
5 Forestry : 900 .0007 0537 .0000 1,151
6 All other agriculture : 635 1.6930 .0930 2.9208 1,365
7 Coal : 579 .1378 .0900 .0000 1,690
8 0il & gas = 552 .0287 .0320 .0000 1,666
9 Uranium : 591 .0481 .0362 .0000 1,857
10 All other mining : 721 L0477 <0337 .0000 1,338
11 Food & kindred products: 736 «1337 .0675 .0530 1,315
12 Lumber & wood products : 483 .0116 .0567 .0000 15379
13 Pulp & paper : 424 .0094 + 0572 .0000 1,423
14 Printing & publishing : 612 .0055 .2665 .0000 1,397
15 A1l other manufacturing: 238 .0071 .0805 .0000 1,211
16 Wholesale trade : 482 .0016 .0571 .0000 1,249
17 Service stations $ 711 .0060 .0991 .0000 1,180
18 Eating & drinking : 403 .0080 1144 .0009 1,318
19 All other retail s 704 .0069 .1266 .0000 1,258
20 Lodging s 542 .0083 .1455 .0001 1,160
21 All other services : 486 .0059 .3172 .0000 1,160
22 Transportation : 191 .0066 .0923 .0000 1,337
23 Electric energy S 398 .0673 .0683 .0000 1,964
24 All other utilities - 845 .0026 .1813 .0000 1,263
25 Contract construction : 382 .0419 .2206 .0000 1,597
26 Rentals & finance ~ 921 .0029 .0687 .0000 1,226

See footnotes at end of table, page 181.
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TABLE 4,2
CHANGE IN VALUE ADDED, REQUIREMENTS FOR WATER, LABOR AND CROPLAND HARVESTED,
AND THE OUTPUT MULTIPLIER PER $1,000 SALES TO FINAL DEMAND, BY SECTOR,
1965 AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020,
LOWER COLORADO SUBREGIONSL/ (Continued)

Subregion, Year : Value :Direct & Indirect Requirements :Output Mul-
and Sector : Added2/: Water s Labor : Cropland: tiplier3/
(1) : (2) : (3) : (4) i (5) 3 (6)

: Dollars Ac. Ft. Man Yrs. Acres Dollars

L Colo Subregion, 2020

Range livestock : 712 1.5018 .0990 .5936 1,310

1
2 Feeder livestock : 724 9.5140 .0924 4,0391 2,127
3 Dairy ? 674 12.3507 .0955 5.2151 1,932
4 Forage feed & food 5 682 23.8748 1174 10.2293 1,398
5 Forestry - 892 .0015 .0465 .0000 1,169
6 All other agriculture : 637 5.0549 .0891 4.0422 1,582
7 Coal i 0 .0000 .0000 .0000 0
8 0il & gas : 541 .0275 .0259 .0000 1,693
9 Uranium : 583 .0472 .0274 .0000 1,880
10 All other mining : 708 .0451 .0259 .0000 1,328
11 Food & kindred products: 730 .0534 .0415 .0210 1,312
12 Lumber & wood products : 473 .0075 .0421 .0000 1,383
13 Pulp & paper - 412 .0048 .0357 .0000 1,412
14 Printing & publishing : 606 .0041 . 2557 .0000 1,410
15 All other manufacturing: 237 .0221 .0618 .0000 1,212
16 Wholesale trade : 486 . 0044 .0432 .0000 1,266
17 Service stations : 646 .0051 .0696 .0000 1,176
18 Eating & drinking $ 412 .0059 .0828 .0004 1,340
19 All other retail : 699 .0044 .0881 .0000 1,243
20 Lodging : 544 .0070 .1000 .0000 1,172
21 All other services : 587 .0053 L2224 .0000 1,160
22 Transportation s 193 .0081 .0652 .0000 1,355
23 Electric energy : 240 .0005 .0189 .0000 1,176
24 All other utilities : 839 .0022 .1264 .0000 1,274
25 Contract construction : 326 0421 .1670 .0000 1,629
26 Rentals & finance - 921 .0022 .0519 .0000 15238

See footnotes at end of table, page 181.
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TABLE 4.2
CHANGE IN VALUE ADDED, REQUIREMENTS FOR WATER, LABOR AND CROPLAND HARVESTED,
AND THE OUTPUT MULTIPLIER PER $1,000 SALES TO FINAL DEMAND, BY SECTOR,
1965 AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020,
LOWER COLORADO SUBREGIONSL/ (Continued)

Subregion, Year ¢ Value :Direct & Indirect Requirements :Output Mul-
and Sector : Added2/:” Water : Labor : Cropland: tiplierﬁ/
@5) : (2 = (3) - 4) 5) (6)
Gila Subregion, 1965 ; Dollars Ac. Ft. Man Yrs. Acres Dollars
1 Range livestock - 699 2.5475 1145 .6499 1,271
2 Feeder livestock : 672 8.9400 .0893 2.3631 1,999
3 Dairy : 822 17.1005 .1196 4.5228 1,792
4 Forage feed & food 2 770 38.4626 .1094 10.2662 1,392
5 Cotton : 695 10.3310 .0806 2.7741 1,426
6 Vegetables : 588 1.6998 1224 1.3484 1,340
7 Citrus crops $ 616 4,9198 «1271 1.2557 1,815
8 Forestry s 900 .0005 .0629 .0000 1,062
9 All other agriculture : 750 7.8367 .0832 1.9618 1,826
10 Uranium : 124 .0249 .0180 .0002 1,249
11 Copper : 675 .1526 .0542 .0091 1,247
12 All other mining $ 634 .0391 .0601 .0018 1,488
13 Food & kindred products: 560 4.0082 .0780 1.0606 1,767
14 Lumber & wood products : 566 .0072 .1013 .0011 1,384
15 Furniture & fixtures : 506 .0063 <0753 .0011 1,376
16 Paper & pulp - 617 .0179 .1007 .0024 1,860
17 Chemicals : 465 .0298 .0528 .0006 1,333
18 Primary metals : 682 .1300 .0603 .0078 2,084
19 Printing & publishing : 724 .0093 .1045 .0008 1,206
20 Fabricated metals : 423 .0083 1426 .0004 1,180
21 Textiles & apparel 2 544 .0023 .1260 .0002 1,090
22 Leather & leather goods: 689 .9672 .3816 +2537 1,502
23 Stone clay & glass $ 730 .0540 .0881 .0019 1,572
24 A1l other manufacturing: 735 .0086 .0710 .0013 1,257
25 Wholesale trade : 653 .0146 .0861 .0018 1,366
26 Service stations 2 702 .0137 .1571 .0014 1,324
27 Eating & drinking s 563 4724 .1295 .1228 1,478
28 All other retail i 666 .0104 1214 .0010 1,245
29 Agricultural services : 592 .0129 .0272 .0017 1,302
30 Lodgings 2 657 .0801 .3318 .0182 1,375
31 All other services - 558 .0131 .3498 .0016 1,268
32 Transportation 3 569 .0863 .0990 .0211 1,375
33 Electric energy : 784 .0514 .0344 .0011 1,324
34 All other utilities : 547 .0028 .0997 .0003 1,177
35 Contract construction : 607 .0478 .1606 .0006 1,689

36 Rentals & finance: s 924 .0054 .0692 .0005 1,141

See footnotes at end of table, page 181,
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TABLE 4.2
CHANGE IN VALUE ADDED, REQUIREMENTS FOR WATER, LABOR AND CROPLAND HARVESTED,
AND THE OUTPUT MULTIPLIER PER $1,000 SALES TO FINAL DEMAND, BY SECTOR,
1965 and OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020,
LOWER COLORADO SUBREGIONSl! (Continued)

Subregion, Year : Value :Direct & Indirect Requirements :Output Mul-
and Sector : Added2/: Water s Labor : Cropland: tiglierﬁ/
(1) : () (3 : 4) - (5) : (6)
Gila Subregion, 1980 . Dollars Ac. Ft. Man Yrs. Acres Dollars
1 Range livestock : 704 1.8667 .0945 4729 1,318
2 Feeder livestock : 627 4.4960 .0393 1.1995 1,614
3 Dairy : 826 12,1679 .0731 3.2428 1,825
4 Forage feed & food : 768 28.3618 .0786 7.6589 1,437
5 Cotton : 699 8.5068 .0600 2.2774 1,523
6 Vegetables $ 601 1.6051 .0780 1.0856 1,294
7 Citrus crops : 626 4.3907 .0995 1.1607 1,863
8 Forestry : 895 .0019 .0550 .0003 1,101
9 All other agriculture : 774 5.5266 .0867 1.5330 1,922
10 Uranium 2 201 .0345 .0200 .0009 1,418
11 Copper : 692 +1593 .0435 .0096 1,364
12 A1l other mining : 696 .0522 .0579 .0027 1,880
13 Food & kindred products: 616 3.0458 .0611 .8139 2,180
14 Lumber & wood products : 632 .0143 .0526 .0014 1,456
15 Furniture & fixtures : 568 .0104 .0427 .0013 1,474
16 Paper & pulp : 688 .0230 .0628 .0027 1,848
17 Chemicals : 520 .0321 .0335 .0011 1,405
18 Primary metals : 702 .1316 .0494 .0085 2,240
19 Printing & publishing : 739 .0169 .0770 .0019 1,380
20 Fabricated metals $ 501 .0178 .0734 .0014 1,451
21 Textiles & apparel - 612 .0070 .0818 .0009 1,169
22 Leather & leather goods: 739 s 1721 4275 «2037 1,703
23 Stone clay & glass : 776 . 0492 .0541 .0019 1,658
24 All other manufacturing: 787 .0351 .0564 .0074 1,411
25 Wholesale trade 2 717 .0240 .0636 .0026 1,568
26 Service stations H 773 .0183 «1171 .0015 1,380
27 Eating & drinking s 586 .3875 .0942 .1019 1,593
28 All other retail 3 730 .0138 .0957 .0012 1,342
29 Agricultural services : 600 .0138 .0208 .0016 1,326
30 Lodging s 666 .0671 .1651 .0148 1,441
31 All other services : 590 0145 2434 .0017 1,325
32 Transportation : 582 .0698 .0728 .0165 1,426
33 Electric energy 2 800 «1:317 .0230 .0017 1,353
34 All other utilities : 569 .0055 .0716 .0007 1,246
35 Contract construction : 630 .0502 « 1152 .0008 1,774

36 Rentals & finance : 924 .0064 .0511 .0005 1,166

See footnotes at end of table, page 181.
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TABLE 4.2
CHANGE IN VALUE ADDED, REQUIREMENTS FOR WATER, LABOR AND CROPLAND HARVESTED
AND THE OUTPUT MULTIPLIER PER $1,000 SALES TO FINAL DEMAND, BY SECTOR,
1965 AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020,
LOWER COLORADO SUBREGIONSL/ (Continued)

Subregion, Year : Value :Direct & Indirect Requirements :Output Mul-
and Sector : Added2/: Water 3 Labor : Cropland: tiplieré/
1) : (2 :  (3) : 4) (5) : (6)
. : Dollars Ac., Ft. Man Yrs. Acres Dollars
Gila Subregion, 2000 :
1 Range livestock : 701 1.3308 .0878 .3541 1,325
2 Feeder livestock $ 617 3.3763 .0289 . 9754 1,580
3 Dairy s 838 7.0475 L0474 2.0256 1,691
4 Forage feed & food s 763 22,0335 .0592 6.4639 1,481
5 Cotton : 695 6.6845 . 0454 1.8932 1,576
6 Vegetables s 601 1.5280 .0590 .9736 1,326
7 Citrus crops : 626 3.6812 .0747 .9899 1,888
8 Forestry ? 894 .0015 .0409 .0003 1,115
9 All other agriculture : 770 4.0532 .0616 1.1955 1.931
10 Uranium v 243 .0336 .0159 .0008 1,517
11 Copper : 689 «1559 .0334 .0094 1,469
12 A1l other mining : 705 .0496 .0427 .0025 1,996
13 Food & kindred products: 609 1.8265 .0408 .5268 2,134
14 Lumber & wood products : 631 .0133 . 0407 .0012 1,504
15 Furniture & fixtures z 576 .0090 .0328 .0011 1,524
16 Paper & pulp $ 693 .0205 . 0430 .0024 1,840
17 Chemicals 2 522 .0299 .0196 .0010 1,457
18 Primary metals $ 707 1114 .0338 .0075 24,267
19 Printing & publishing : 737 .0187 .0520 .0027 1,451
20 Fabricated metals : 512 .0166 .0487 .0015 1,531
21 Textiles & apparel 3 617 .0077 .0470 .0012 1,236
22 Leather & leather goods: 736 4673 .2523 + 1319 1,719
23 Stone clay & glass : 778 .0440 .0324 .0014 1,646
24 All other manufacturing: 781 .0326 L0414 .0072 1,504
25 Wholesale trade : 716 .0195 .0511 .0022 1,626
26 Service stations : 772 .0146 .0712 .0012 1,405
27 Eating & drinking : 587 2520 .0612 .0709 1,616
28 All other retail : 729 .0112 .0591 .0009 1,357
29 Agricultural services 601 .0113 .0142 .0012 1,341
30 Lodging : 667 .0471 .0792 .0105 1,471
31 All other services s 591 0114 .1600 .0012 1,351
32 Transportation : 583 .0459 .0492 .0110 1,457
33 Electric energy : 799 .0877 .0149 .0015 1,363
34 All other utilities : 570 .0049 .0472 .0007 1,264
35 Contract construction : 635 .0517 .0790 .0008 1,914
36 Rentals & finance - 921 .0059 .0351 .0005 1,186

See footnotes at end of table, page 181,
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TABLE 4.2
CHANGE IN VALUE ADDED, REQUIREMENTS FOR WATER, LABOR AND CROPLAND HARVESTED,
AND THE OUTPUT MULTIPLIER PER $1,000 SALES TO FINAL DEMAND, BY SECTOR,
1965 AND OBE-ERS PROJECTIONS FOR 1980, 2000, AND 2020,
LOWER COLORADO SUBREGIONS (Continued)

Subregion, Year : Value :Direct & Indirect Requirements :Output Mul-
and Sector : Added2/: Water : Labor : Cropland: tiplier3/
1) s €2) ) : 4) - (3) s (6)
; Dollars Ac. Ft. Man Yrs. Acres Dollars
Gila Subregion, 2020
1 Range livestock - 700 1.0376 .0782 .2675 1,331
2 Feeder livestock $ 612 2.7360 .0211 .7925 1,550
3 Dairy s 851 4.,0091 .0309 1.1427 1,547
4 Forage feed & food 2 753 19.0656 . 0457 5.6230 1,534
5 Cotton : 691 5.5382 .0322 1.5799 1,633
6 Vegetables : 603 1.5131 .0469 .9103 1,362
7 Citrus crops 3 628 3.0873 .0552 .8422 1,915
8 Forestry 3 892 .0012 .0362 .0001 1,128
9 All other agriculture : 774 3.1893 .0432 .9388 1,924
10 Uranium 3 285 .0345 .0125 .0005 1,618
11 Copper : 686 .1470 .0266 .0064 1,583
12 A1l other mining 8 711 . 0464 .0307 .0016 2,044
13 Food & kindred products: 594 .9118 .0249 .2635 2,013
14 Lumber & wood products : 632 .0128 .0277 .0008 1,567
15 Furniture & fixtures $ 583 .0081 .0221 .0007 1,572
16 Paper & pulp : 699 .0181 .0278 .0015 1,827
17 Chemicals - 530 .0287 .0138 .0007 1,568
18 Primary metals 8 d:12 .0894 .0239 .0045 2,361
19 Printing & publishing : 736 .0168 .0350 .0020 1,476
20 Fabricated metals : 528 .0156 .0362 .0011 1,653
21 Textiles & apparel - 622 .0073 .0274 .0009 1,304
22 Leather & leather goods: 730 .2388 1375 .0660 1,715
23 Stone clay & glass 3 781 .0398 .0199 .0007 1,601
24 A1l other manufacturing: 774 .0254 .0296 .0048 1,597
25 Wholesale trade : 716 .0169 .0385 .0014 1,683
26 Service stations L 771 .0129 .0465 .0007 1,429
27 Eating & drinking : 586 «1321 .0404 .0363 1,620
28 All other retail : 730 .0096 .0361 .0005 1,367
29 Agricultural Services : 602 .0096 .0097 .0006 1,356
30 Lodging s 667 .0300 .0480 .0057 1,498
31 A1l other services 3 593 .0091 .1055 .0007 1,378
32 Transportation 3 585 .0276 .0318 .0057 1,487
33 Electric energy : 799 .0807 .0087 .0008 1,334
34 A1l other utilities : 570 .0041 .0290 .0004 1,274
35 Contract construction : 643 .0531 .0568 .0006 2,072
36 Rentals & finance $ 919 .0055 .0250 .0003 1,207

See footnotes at end of table, page 181,
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1/ All values are in 1960 dollars.

2/ Value added: Includes both direct and indirect wvalue added.

3/ Total output generated in the whole economy (direct and indirect out-
put generated per $1,000 change in final demand of the sector.
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