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Table UMS-XV (Cont'd.)

Year Gunnison Electric Assn.
Miles Consumers Operating
- Energized Served Revenue Sources: Annual Statistical Report, 1941-1960, Rural
‘ ~ Electrification Administration (Wachington,
1960 400 939 $ 132,990 D. C.: U. S. Government Printing Office).
1959 411 * 910 126,515 ) . A
1958 400 828 112,151 Stétistics of Elect?ic Utilities in the
1957 396 672 105,038 . United States, Pub%lc%y Owned, 1945-1%60,
1956 291 - 651 105,585 Federal Power Commission (Washington, D, C.:
1955 277 584 . . 82,266 . ‘ ' U. S. Government Print;ng Office).
1954 270 407 63,177 Statistics of Electric Utilities in the
1953 220 405 51,828 United States, Privately Owned, 1941-1960,
1952 : 220 402 51,724 Federal Power Commission (Washington, D. C.:
1951 209 a 50,336 U. S. Government Printing Office).
1950 206 a 46,509 :
1949 ’ a a a
1948 123 a 33,553
1947 123 a 23,676
1646 123 a 20,821
1945 123 a 17,040
1944 123 a 17,058
1943 123 a 16,152
1942 - a : -
1941 - - -

%pata not available for these years.
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INTERINDUSTRY ANALYSIS
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The ‘tertiary industries are usually viewed as consisting of the trade and

service sectors, transportation, utilities, government and finance.
Since government is not considered a processing sector in this report

it is excluded from the following analysis.

Generally, trade sectors primarily depend upon local income and
population. They also reflect the particular trade channels which have
evolved in the region for the distribution of goods and services.
Typically they cater to the needs of the local population,1 and mirror
changes in the economy which have originated elsewhere in the "basic"
industries whose level of operations are detérmined outside the region.
These basic industries are usually the "specialty” industries of the

_ region which export a significant portion of their output to the rest of

the country or to customers located abroad.

As noted earlier, the trade categorles are treated differently from
other industries in input-output analysis. Since they are conceived of
as providing essentially place utility without changing the basic physi-
cal form of the goods, an attempt is made to get at ‘'value added" by
entering only their gross-margins into the transactions table. Gross
margins are defined to be the sum of operating expenses plus profit. On
the basis of intensive study the following margins were used in the Upper
Main Stem Sub-Basin: 22.1% for wholesale trade, 24.4% for gas service
stations, and 32.5% for other retall trade.

In those sections of the country which draw wvisitors from outside
their own regions, the trade and service sectors clearly do not depend
primarily on local population, This complicates any attempt at projecting
future levels of output for these industries. For a further discussion of
this see the final chapter of this report dealing with projections and
also the section entitled "Outdoor Recreation" by Professor Paul T, )
Therkildsen which will appear as a part of the final report of this study.
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Wholesale Trade2 -

Interindustry Relations---Total gross output of the wholesale sector

amounted to $20,345,000.00 in 1960, the seventh largest of the thirty-one

processing sector industriés in the Upper Main Stem. Although sales

of the wholesale industry were made to every other processing sector

industry the overwhelming share of its output--84.3%--was destined for

the final demand sectors. Among processing sector industries, transpor-
tation, and eating and d;inking places absorbed the largest outputs from
wholesaling. Among final demand sector transactions, wages of slightly more
than $5.5 million and combined exports of $5.7 millien accounted for the major
activities. Something over a fifth of wholesaling's TGO--$4.3 million

--was accounted for by inventory accumulation, -

Inputs of the Wholesale Sector---Eighty-four percent of the total

outlays of this industry went to the autonomous or payments sector with the
largest outlay--$5.5 million~-representing imports from outside the sub-
basin, the bulk of these from outside the Colorado River Basin, These
imports constituted one-third of total purchases from the payments sector
and about 277 of total gross outlays. Wage payments of $4.8 million ranked
next in magnitude, accounting for 28% of wholesalers' purchases from the

payments sector.

Within the processing sector, only two industries--~transportation and

‘rentals and finance~-were éignificant suppliers to the wholesaling industry,

and together accounted for only 13% of wholesalers total outlays.

Direct and Indirect Effects of the Wholesale Trade Sector on the Sub-

Basin Economy---Total sales of $1.23 are generated in the regional economy
for each sale of §1.00 to final demand sectors by wholesalers. Thus,

this industry ranked 19th among the 31 processing sector industries in
-

4]
od L

2According to the Census of Business for 1958 there were 3,;325-
vwholesaling establishments in the counties comprising the Upper Main Stem
of which the largest number (99) were found in Mesa County, 1963 figures
of total number of wholesaling establishments were 3,720 while Mesa County
increased to 118, _ N
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the Upper Maia Stem in terms of its influence on the cutput of other
industries., Intfaindustry transactions (51.004) ranked sixteenth among
processing sector industries. Only five other processing sector industries
responded in amounts of at least $0.01 for each wholesaling dollar of sales
to final demand. Transportation with $0.10 and rentals and finance with
$0.05, led the list. "All other'services ($0.02),and contract construction
and"all other"manufacturing with $0,01 each completed the list.

Service Stations3

Interindustry Relations-~--Among the thirty-one processing sector

industries in the Upper Main Stem, gas service stations with a total gross
output of $4.5 million had a rank of twenty-two. Just over half of these
gross sales went to the final demand sector--$2.4 million. Among sales

to final demand sectors, purchases by households of $1.1 million and
export sales of $891,000 were the most significant, Of total export

sales it was estimated that approximately 77Z went outside the Colorado

River Basin.

Of service staticn sales to the processing sectors, the transpor-~
tation industry and contract construction were the most important customers,
together absorbing 567 of total service station sales to other processing

sector industries.

Inputs to the Gas Service Station Sector---0f the $4.5 million of

total gross outlays of this industry, 86% of $3.9 million represented
purchases from the auton&ﬁous or payments sector, Fayments to.sub-basin
households, bbth*in the form of profit and wages and salaries, together
sccounted for 62% of total outlays of the industry. Inputs from cutside
tiie Colorado River Basin of $347,000 was the next most significant purchase
to t&e industry~-but in magnitude appreciably less than the income payments

roted above.

3The 1958 Census of Businesz shows 204 service stations 1in the

. Uppec Main Stem with the largest number (63) located in Mesa County,
The 1963 Census shows a total of 255 service stations in-the sub-basin
with the largest number (95) still located in Mesa County.
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The most significant processing sector "customers'" of the service
station industry in this sub-basin were the transportation industry, rentals
and finance, electric energy, and contract construction., No other indus-

tries purchased as much as $1,000 from service stations.

Direct and Indirect Effects of the Gas Service Station Sector on the

Sub-Basin Economy-~--Service stations ranked twenty-first in importance as

a generator of economic activity in the Upper Main Stem with each dollar
of their sales to final ‘demand giving rise to total sales of $1.18 in the
sub-basin economy. Only six processing sector industries responded by

at least $0.01 of sales, and these were lead by the transportation indus-
tries ($0.04). 1In order the remaining five were electric energy ($0.03),
rentals and finance ($0.03), other services ($0.02), and contract cons-
truction and other utilities with $0.01 each. Intraindustry transactions

were just $1.00 or 19th in magnitude among processing sector industries.

"All Other'"Retail Trade4

Interindustry Relations---The:"all other retail' group is a residual

category within which new and used car dealers occupy an important position.
It's 1960 total gross output of $42.4 million placed this industry in
fourth rank in the sub-basin. Almost 95% of its gross output was destined
for the final demand sector, Of its $40.1 million of sales to final

demand, households.took 69%. Combiﬁed, inventory accumulation and exports

accounted for an additional 28% of sales to final demand.

The major processing-sector outlets for the sales of "all other'retail
trade are range livestock which purchased one-fourth of all processing
sector sales by this industry. Eating and drinking places and contract

construction ranked second and third but with appreciably smaller absolute

amounts,
LY

én 1958, the Census of Business classified 258 establishments in the
Upper Main Stem as "other retail’ trade. The largest number of these
(91) were found in Mesa County. In 1963, "other retail' trade establish-
ments numbered 265; Mesa County accounted for 84. ’
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Inputs of the "All Other“Retaill Group---The payments sector accounted

for 77% of this industry's gross outlays or $32.8 million. Households

aloné provided $10.9 million combined, both in the form of labor services
renumerated by wages, salaries and profits., This represented. 63% of total
outlays to the autonomous payments sector. Inventory depletion of $6.4
million and imports--almost entirely from outside the Colorado River Basin--
of $2.0 million were also significant., Within the processing sectors,
rentals and finance, transportation, and printing and publishing each
accounted for approximately 6% of gross outlays of the "other retail''trade

industry.

Direct and Indirect Effects of "Other Retall''Trade Industry on the

Sub-Basin Economy~--Processing sector industries of the Uppér Main Stem.

responded with $1.31 of output for each $1.00 of final demand sales by

the "other retail” group. This reaction ranked twelfth in the sub-basin,

Eight industries responded in amounts of at least $0.01 for each
dollar of final demand sales by the "other retail' group. The most
pronounced reaction was rentals and finance ($0.08). Both transportation,
and printing and publishing followed with $0.06 each., Other utilities and
electric energy showed responses of $0.02 each, all other services $0.03,

and contract construction and all other manufacturing $0.01 each.

Eating and Drinking,Places5

Introduction

A few words are in order concerning this industry before we examine
the findings of the input-output analysis. While classified as a retail

trade sector in the Census of Business, for purposes of interindustry

analysis, eating and drinking places are not treated in the same fashion

as okher trade sectors. The margining of sales found in the trade sectors

5By Census enumeration in 1958, there were 286 eating and drinking
establishments in the Upper Main Stem. Mesa's 68.-again led the list. In
1963, 283 eating and drinking establishments were counted; Mesa county
accounted for 60.
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reflects the fact that there is no physical transformation of the commodity

in this phase of its movement to the consumer. This, of course, is not
true of restaurants where, for better or worse, the food is cooked, baked,
broiled, fried, or what have you. Thus, no margining is applied to the

transactions of this industry.

Interindustry Relations---The almost $13 million of gross output of

the eating and drinking group earned twelfth rank for the industry among
the processing sector industries of the Upper Main Stem. It's $12.7
million of sales to final demand represented 97.5%7 of its gross output,
giving it a fourth ranking position in the sub-basin in terms of its share
of output going to other than domestic processing industries. Sales to
exports and to sub-basin households constituted 96% of its total final
demand output. Exports outside the Colorado River Basin were a full 98%

of total export sales.

The remaining 2.57 of its gross output was directed to the processing
sector. All other manufacturing, contract construction, and rentals and
finance each accounted for approximately $50,000 of sales. Most of its

other row intersections were quite insignificant.

Inputs of Eating anﬁ Drinking Places---These establishments spent

$9.6 milljon, or approximately 73% of their total outlays, on the output
of the payments sector. Almost four-fifths of these purchases came in the
form of imports from outside the Colorado River Basin, and labor services

provided by sub-basin households.

Almost 637 of this industries purchases from other processing sector
industries came from the food and kindred products group, wholesale trade,
and other utilities. As is quite natural ﬁith this industry, with the ex-
ception of its logical tie to the food and products industries manufacturing

group, most of its other suppliers are found in the tertiary group of
industries. .

Direct and Indirect Effects of the Eating and Drinking Industry on the

Sub-Basin Economy~--The regional economy responded in the amount of $1.39

for each dollar of final demand sales by the eating and drinking group.
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This ranked eleventh among the processing cector’s thirty-one industries.

A total of eleven other industries responded in amounts of at least $0.01
each time eating and drinking places experienced a $1.00 increase in its
sales to final demand. With the exception of the food and kindred industries
$0.10 reaction, the other responding industries showed relatively small '

amounts, none exceeding wholesale trade ($0.04).

Lodging

Interindustry Relations---Lodging held fifteenth place among the

Upper Main Stems' thirty-one processing sector industries when ranked by
magnitude of gross output. Almost 98% of its total gross output ($7.6
million) was accounted for in sales to final demand, and of this 88%
represented exports, most of which to tourists from outside the Colorado
River Basin. All other manufacturings ($36,000) and contract construc-
tions ($33,000) accounted for the largest shares of lodgings' modest

sales to processing sector industries.

Inputs of the Lodging Indust:ye-—SIightiy over three-fourths of

lodging outlays--$5.9 million--went to the payments sector. A full half

of these inputs,came_frdﬁ sub-basin households with $1.7 million represent-~
ing wage and salary payments, and $1.3 million--profits and other income.
Imports from outside the Colorado River Basin of $1.6 million accounted

for 27% of inputs from the payments sector. Among sﬁppliers to the

lodging industry in theyéub~basin, five industries were moderately sig-
nificant. These were"other utilities" ($360,000 or 21% of processing sector
inputs),'"all other'services ($296,000 or 17% of processing sector inputs),
electric energy ($249,000), rentals and finance ($237,000); and food and
kindred products manufacturing ($220,000), These last three suppl}ing
industries each accounted for approximately 14% of processing sector—

inﬁhts to the lodging industry.

Direct and Indirect Effects of the Lodging Industry on the Sub-Basin

Economy~~-The direct and indirect effect in the sub-basin economy of

$1.31 per dollar of lodging sales to final demand ranked thirteenth in
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the Upper Main Stem., In:terms of self-stimulation, lodgings' intraindustry '
coefficient of $1.00 was quite low, and ranked nineteenth among the

thirty-one processing sector industries in the sub-basin.

Each dollar of lodgiﬁg sales to the final demand sector did evoke
a response of at least $0.01 in seven other sub-basin processing indus-
tries. The largest of these reactions was other utilities ($0.05),
followed by $0.04 each in"all other"services, electric energy, and
rentals and finance. Contract construction, and food‘and kindred indus-
tries showed a response of $0.,03, followed by'"all other'retaill trade
(§0.01).

A1l Other"Services

‘This sector imcludes all services not shown separately on the tables
with the exception of professional services which have been included in

the "profits and other income" row.

Interindustry Relations--~The '"other services' group produced a total

gross output of $18.6 million in 1960 to earn 10th place among the thirty-
one processing sector industries in the Upper Main Stem. 0f this amount,
$12.6 million or 68% was gccounted for as sales to final demand. The major
final demand customers of "other services" were households ($4.9 million

or almost 40% of final demand sales), state and federal government ($2.5
million or one-fifth of final demand sales), imventory accumulation ($2.1
million or 17% of final ngand sales). More than four-fifths of thg ex-

port sales were destined for outside the Colorado River Basin.

Of $6 million worth of sales to. the processing sector by other services,
the most important single buying industries were transportation,'all other™
retail trade, contract construction, rentals and finance, and lodging.
Together these five industries accounted for 67% of sales to the processing
" sector by the other services industry.

Inputs of the "All Other'Services Industry—--Purchases from the

autonomous payments sector ($16.3 million) accounted for almost 907% of

gross outlays of the'all other''services industry. A full.60%7 of these
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purchases were made from sub-basin households, with $5.2 million in the form
of Qéges and salaries, and $4.6 million in the form of profit and income.
Of total imports of $4.2 million, 87% represented imports from outside

the Coloradd River Basint

Within the processing sector, intraindustry purchases of $459,000
were the largest single item and represented one-fifth of inputs from
processing sectors. Electric energy, other utilities, and rentals and
finance followed close ‘behind. These four industries together accounted
for 72% of total inputs from processing sector industries to the "all

other'services industry.

Direct and Indirect Effects of the '"Other Services" Group on the Sub-

Basin Economy---The sub-basin economy experienced an addition of $1.19

to its output for each dollar of sales to final demand by the "other
services" group. This was a modest reaction and ranked twentieth among
all thirty-one sub-basin processing sector industries. Only four other
processing sector industries evoked a response of at least $0.01 for each
dollar of final demand sales by the'bfher services''group. The responding
industries were electric energy ($0.04), rentals and finance and''other
utilities'(each showing é $0.03 reaction), and wholesale trade (a $0.01
reaction). The intraindustry coefficient ($1.03) ranked sixth among all

processing sector 1ndustries.

Transportation

Interindustry. Relations-—-Transportations' $50.9 million of total

gross output ranked th;rd in the sub-basin economy. More than was the
case with the other tertiary sector industries diséussed in this section,
transportation output was directed toward serving the processing sector
industries of the Upper Main Stem. Sixty-five percent of its gross oﬁtput
($33.3 million) represented sales to final demand. Two final demand
sectors: exports, and wage payments to sub-basin households, together
accounted for 947 of transportation sales to final demand sectors and a
full 61% of transportation total gross output. Ninety percent of trans-
portation exports represented those to destinations outside the Colorado

River Basin.
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Five processing sector industries accounted for 88% of transportation
sales to the processing sector in general. These were, in order of their
importance, uranium ($8.6 million or 49% of processing sector sales),
"other retail" trade ($2.0 million or 12% of sales to processing sector),
wholesale trade ($1.7 million or 10% of processing sector sales), trans-
portation ($1.8 million or 10% of sales to processing sectors), and con-

tract construction ($1.2 million or 7% of processing sector sales).

Inputs of the Transportation Industry--- Seventy-six percent of gross

outlays of the transportation group ($38.9 million) went for purchases
from the payments sector. Wages of $14.5 million (37% of purchases from
the autonomous sectérs) and imports of $12.4 million (32% of autonomous
sector purchases) led the list of significant supplying industries to

transportation.

ﬁithin the processing-sector group, no industry approached the "all
other" manufacturing group in importance as a supplier to tramsportation
with its $5.7 million (47% of gross outlays) of transportation. Other
services and intraindustryipurchéses each repfesented approximately 15%

of processing sector inputs,

Direct and Indirect Effects of Transportation Indugtry on_ the Sub-

Basin Economy---Transportation sales to final demand of $1.00 gave rise

‘to an accumulative effect of $1.27 from the processing sector of the sub-
basin, This ranked eighteenth out of the thirty-one industries in the

-

Upper Main Stem.

Nine of these industries responded by at least $0.01 for every éuch
dollar of final demand sales by the transportation group. The largest -
response was found in''all other" manufacturing which reported $0.12. This .
was followed by $0.04 in "all other" services, $0.02 each in rentals and
finance, and service stations, and $0.01 in wholesaling. The infra-

industry coefficient of $1.04 ranked fifth among all industries in the

sub-basin.
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"All Other'Utilities

Interindustry Relations---The utilities group, excluding electric

power, ranked ninth in the sub-basin with total gross output of $19 million.
Eighty-one percent of this amount ($15.3 million) represented sales to

final demand. Sub-basin households were the major customer in the fimnal
demand sector, and their purchases of $7.1 million accounted for 37%Z of

the gross output of the industry, and 46% of its sales to the final demand
group. Inventory accumulation and exports to other Colorado River Sub-
Basins were also significant as final demand.sources for the output of the

other utilities group.

Within the processing sector industries, at least 10%Z of such processing
sector sales were accounted for all other retail trade, rentals and finance,
all other services, and lodging. Eating and drinking places and uranium
were close behind, each approaching 10Z of other utility sales to pro-

cessing sector industries.
" ‘ A
Inputs of "All Other"Utilities -~-~This industii® " purchases from the

payments sector of $17.9-million representeﬂ 947 of its gross outlays.
Inventory depletion, payments to sub-basin households both in the form of
wages and profits and other income, and imports in the aggregate accounted

for 84% of the''other utilities''group purchases from the payments sector.

Contract construction,"all other''services, and rentals and finance
were the three most important supplying industries to the'other utilities"

group within the‘processing sector.

Direct and Indirect Effects of the "All Other'Utilities Group on the

Sub-Basin Economy---This industry was a rather weak generator of economic
activity in the Upper Main Stem, giving rise to a total reaction of $1,12
for each dollar of its sales to the final demand sector among the regions'
processing industries., This figure ranked twenty-third out of the Upper

" Main Stem's thirty-one processing sector industries., Only three industries—-

contract construction, rentals and finance and''all other''services responded
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in amounts of at least $0.01 per dollar of the'other utilities''group

final demand sales. The responses' were réspectively, $0.04, $0.02 and
$0.02. ]

Contract Construction

Interindustry}Reiations-——Contract constructions' gross output of

$93.6 million led all thirty-one industries in the processing sector

of the Upper Main Stem Sub-Basin in 1960. Seventy-two percent of this
total ($68.1 million) representedvsales to final demand. Almost 917 of
construction sales to final demand were accounted for by four groups:
gross private capital formation, inventory accumulation, exports to other
sub-basins in the Colorado River Basin, and payments to sub-basin house-
-holds in the form of wages and salaries. Intraindustry sales of $23.8
million was by far the most significant single processing sector trans-
action, and represented 25% of the construction industry's total gross

output.

Inputs of Contract Construction---Construction's $62.4 million.

purchases from the payments sector accounted- for 67% of its gross outlays.
Fully 88% of inputs from the autonomous sector were accounted for by
imports (most of these from outside the Colorado River Basin), wage
payments, and inventory depletion. The largest single source of supply
from the processing sect;r was accounted for in the form of intraindustry
transactions of.$23.8 million. The next three ranking industries,
"all other'mining; stone, clay and glass; and transportation did not singly
amount to $1.5 million. In aggregate these three industries accounted

only for 12% of inputs from processing sectors to contract comstruction.

Direct and Indirect Effects of.the Contract Construction Industry on

the Sub-Basin Economy-~~-Construction ranks seventh among the Upper Main

Stem's thirty-one processing sector industries, generating $1.57 accumulative
effects in the sub-basin economy for every dollar of its sales to final
demand. Six industries responded in amounts of at least $0.01, The

largest was the $0.03 reaction of"all other'mining. Stone, clay and glass,
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' 311 other'manufacturing, transportation, and rentals and finance each
reacted in the amount of $0.02, and"all other'services reacted with $0.01.
Intraindustry effects alieady noted as being rather significant were part-
icularly noticable in terms of direct and indirect effects. Here, the
construction industry ($1.41) ranked first in intraindustry reaction in

the sub-basin.

Rentals and Finance

Interindustry Relations---Rentals and finance ranked fifth in the sub-

basin economy with total gross output of $36.5 million. It's sales to
final demand ($27.3 million) accounted for 75% of its gross output. The
overwhelming share of these sales--97%--were due to sales to three sectors,
sub~-basin households ($15.9 million), exports of $5.3 million (97% went to
destinations outside the Colorado River Basin), and sales to 1océl, state,

and federal government which in aggregate total $5.4 million.

Of the $9.3 million of sales of the rentals and finance sector to pro-
cessing sector industries, only two sectors accounted for at least $1 mil-
lion of sales: "all othér"retail trade ($2.7 million), and range livestock
($1.1 million). Sales to wholesale trade,intraindustry transactions and
corftract construction each absorbed between $847,000  and $888,000 or

approximately 9% of processing sector sales by rentals and finance,

Inputs of Rentals and Finance~--Ninety-~three percent of finance in-

dustry outlays represented purchases from the payments sector. Of this
substantial figure, $34 million, the largest share (53% or $17.9 million)
represented payments to households as profits and related income. This
large entry reflects the convention of channeling property and related
income through the rentals and finance sector. Payments to sub-basin
households for labor services amounted to $8.9 million (26% of inputs

from the autonomous or payments sector).A The combined payments by the
rentals and finance industry to households ($26.8 million) ranked first
among ali thirty-one processing sectors in the sub-basin. Imports an&
purchases from the state and local governments~-largely in the form of tax

payments--were also significant inputs to rentals and finance.
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Intraindustry transactions were the most. significant among processing
sector inputs of rentals and finance. "All other''services and"other

utilities"were also moderately important as supplying industries.

Direct and Indirect Effects of the Rentals and Finance Industry on

the Sub-Basin Economy---The rentals and finance sector was not a powerful

generator of additional economic activity in the region. Its $1.08 of
direct and indirect effect accompanying each dollar of final demand sales
ranked "twenty-eighth among thirty—one processing sector industries in
the Upper Main Stem. Only two other industries responded by at least
$0.01 to each dollar increase in finance sales to final demand. These
were other utilities and all other services. The intraindustry coef-

ficlent of $1.02 ranked seventh among sub-basin processing industries.
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PROJECTIONS

Ve are étriving'for long-range consistent projections for the
Colorado River Basin in addition to a model of the region's structural
interdependence in the base year -~- 1960. It is true, of course, that
the quality of any attempt to forecast the future structure of a region's
economy through the input-output technique will be no better than the
independently determined estimates of final demand used and the validity
of the input coefficients. Nevertheless, we believe that the automatic
internal consistency feature of input-output analysis will impose useful
limits on the range of our forecasts of final demand, assuming that we
have knowledge of factor productivity and of resource constraints within
the region., As Evans & Hoffenberg have noted,

« « o a reasonable structural relationship that accounts
directly and positively for demand should give sensible
results regardless of the values of the independent
variables in the estimating equation. A regression
relationship based on historical data, on the contrary,
may in some instances yield estimates that contradict
physical possibilities. The degree to which past
variation is "explained” by the equation as judged by
the coefficlent of correlation, is not evidence in
determining whether a representation of the underlying
structural situation has been obtained.l

This advantage of input~output technique is especially valuable in
our study since one of our major tasks will be to determine the feasi-
bility of alternative growth patterns in the Colorado Basin in terms of
anticipated resource availability -- particularly water. Thus, once
the water requirements, both quantitative and qualitative, which match
alternative demand structures have been ascertained, we should be able
to render a judgment on the ability of the region to sustain a parti-

cular deveIOpment path.

lw. buane Evans and tlarvin Hoffenberg, ''The Wature and Uses of
Interindustry-Relations Cata and liethods,”™ in Conference on Research
Income and Wealth, Input-Output Analysis: An Appraisal (Princeton:
Princeton University Press, 1955), pp. 53~123, especially p. 112,
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The Stability «f Technical Coefficilents

There is evidence that for relatively short periods input coefficients
are quite stable. Also, given the relatively weak interdependence among
many sectors of the sub-basin economles, some of the direct input coeffi-
clents are quite small. Even fairly large chaﬁges in these coefficients
would not have a serious impact upon the interindustry projections. One
can be equally sure, however, that for long-term projections regional
input-output coefficients will not be stable. These coefficlents can be
affected by: (a) changeé in relative prices with possible substitution
among factors of production, (b) technological change, and (c) changes in
interregional trade patterns. Each of these might have an important
effect upon the regional coefficients and hence upon the accuracy (or

even the 'reasonableness') of the projected transactions tables.

It should also be mentioned that the projections of gross output,
and hence the new transactions tables, can also be affected by errors in
projection of final demand. There is no fixed formula for projecting
final demand. Different methods have been employed in making the pro-
jections for agriculture; for the mining, manufacturing and energy sectors;
and for the trade, service and construction sectors. The assumptions on
which the final demand projections are based, and the projection methods

used, are discussed in a later section of this chapter

Long~Run Change in Input-Output Coefficients

The static, open input-output model used 1nvthe Colorado ILiver Basin
Economic Study is-based upon three fundamental assumptions. These are that:
(1) Each group of commodities 1s supplied by é single producing

sector. .
(2) The inputs to each sector are a unique function of the level of
output of that sector,

2
(3) There are no external economies or diseconomies.

It is assumed that the demand for part of the output of one non-

autonomous sector (xi) by another nonautonomous sector (xj) is a direct

2Chenery and Clark, op. cit., pp. 33-34.
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function of the level of production in xj. This is expressed symbolically
in equation (1): -

(1) ' xij‘= aijxj

The transactions table may then be described by equation (2):

(2) X, = ‘:1 a (xj) + x a (1 =1. . .n)

3=1
where Xj is the amount demanded by the j-th sector from the i-th sector, and
X0 is the end product demand of the autonomous sector.
The direct input coefficlents in equation (1) may be rewritten as

I
(3) aij - .§11~.s
3

and it is the stability (or lack of stabiiity) of these input ccefficients

that we wish to examine.

The LCffects of Changes in Prices and Technology on the Direct Input

Coefficients

The trend of some prices can be projected with reasonable accuracy.
The "price” of labor (wages plus fringe benefits) has been steadily rising,
and 1t is relatiﬁely safe to assume that this rise will continse. It is
less easy to forecast future changes in the prices of gsome of the other
factors of production. In making consistent projéctions, however, it is
not absolute price changes but relative price changes that matter since
it 1s the latter which are likely to induce substituticn among the factors
of production. This raises some questions: What will be the direction-
and rate of changes in prices for the various factors of production? And

how are these relative changes likely to affect the demand for different

factors of production?

These are not simple questions to answer, but it might not be necessary

to answer them directly since the effects of relative price changes are
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not éompletely independent of technological change. This can be i1llustrated
by a simple example. If labor costs rise more rapidly than the cost of
capital, management will have an inducement to substitute machinery for
labor. This substitution is not a continuous process since it 1s partly
" dependent upon discovery and innovation. It also depends upon the extent
to which existing machinery has been depreciated, the state of the market,
and a number of other variables. But in many industries there has been
a long~run substitution of capital for labor, and it is reasonable to
suppose that this 1s at least partly a function of relative changes in
labor and capital costs.3 Thus, if it is pos;ible to adjust the aij's
for long-run technological change, some of the effects of relative price
changes will be included. If these changes can be projected, the resulting
coefficients will have been "adjusted” to some extent at least for anti-

cipated changes in relative prices and technology.

In an effort to adjust for such changes a simple ‘dynamic” model has
been constructed.4 The input coefficients in the 1960 tables represent
averages based on the sample establishments included in the various sub-
basin surveys. Within each industry and sector, however, there are
variations around these averages, and to a large extent the different
input patterns are the regult of variations in productivity among the
establishments in each industry and sector. These varlations in produc-
tivity in turn are'primarily a function of the combinations of capital

and labor in the sample establishments.5

3See, for example, U.S. Department of Labor, Bureau of Labor Statistics,
Technological Trends in Thirty-Six liajor Anerican Industries (Washington,
v.C.: Office of Productivity and Technological Developments, 1964).

'4The general outline of this technique for adjusting input coefficients
was suggested by Professor Wassily Leontief of larvard University. The pro-
cedure is a simplified version of methods used by others for projecting tech-
nical coefficients for specific industries. See, for example, /fnne P. Carter,
"Incremental Flow Coefficients for a Dynamic Input-Output Model with Changing
Technology,” in Tibor Barna (ed.), Structural Interdependence and Economic
Development (New York: St. Martin's Press, 1963), pp. 277-302; and Per
.Sevaldson, "Changes in Input-Output Coefficients," idem., pp. 303-328.

5 . _ .

It is important to stress that notall variations in productivity are
the result of different capital/output ratios. An example of another influ-
ence, which complicates the statistical analysis, is given in a later section.
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The measurement of productivity is not a simple process. The following
formulas were used to estimate productivity in the sample establishments in

the lower sub-basins:

' -0
(4) . P = L) .2
and
v .0
(5) P = o+

where P and P' equal ‘'productivity,” O is the gross output of the establish-
ment measured in dollars, C represents capital inputs,‘and L represents
labor inputs. Ideally, the labor inputs would be measured in terms of man-
hours or man-years., Data were not avallable on this basis, however, and

in our computations L measures the annual average number of production
workers in each establishment. Also, ideally C should measure the stock
of capital in the establishment in 1960. Since this figure could not be
obtained for each establisiment, that year's depreciation allowance was
used as a substitute. 1In effecf, the depreciation allowance was'used to
weight the labor input to give an approximation of output per unit of
capital plﬁs labor inputs. This is admittedly a rough measure, but it
would have been useless to employ a more refined formula given the data

Iimitations.

The use of two formulas to estimate "productivity' requires an explan-
ation. It has long been custorary to measure productivity in terms of
labor inputs, and this practice has been followed in the present study by
using formula (4) abové. It is possible, however, for two establishments
in the same industry to produce the same number of units of output in a
given time pericd, and yet have wildely different labor inputs. If this
occurs, examination will generally reveal that the establishment with
smaller lavor inputs has correspondingly higher capital inputs. For this
reascn, a second measure of productivity -- the one represented by formula

(5) -- was also computed for each industry and sector.6 The two productivity

®For a detailed discussion of the two types of productivity measure
see Solomon Fabricant, Basic Facts on Productivity Change (New York: Wational
Bureau of Economic Tesearch, Inc., Occasional Paper 63, 1953%), pp. 3-13.
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indexes computied for sample establishments ia the lower sub-basins were

used to identify the more "advanced" establishments in each industry and
sector. In general, it was assumed that the establishments with the highest
capital/output ratios fell in this category.- Thus primary reliance was on
the measures computed by formula (5). The measures computed by (4) were
used largely as a check to help spot unusual sample establishments in each

industry or sector.

If we assume for the moment that there are a large number of establish-
ments in each industry and sector surveyed, a frequency distribution of P's

might look something like Figure P-1.

Figure P-~1
Number of Firms
N ~~mal
;_ ) H
: : l
: o ] [
i | )
i . : | L 74
“~u*é ‘ % N
- ; P
! NS e N — L AN productivity
&% -~y Xe— ¥ = c

The x represents the mean, and the interval a to b represents the
mean plus or ninus one‘sgéndard deviation. 1In a normal distribution this
would include about 68 per cent of the firms. In this study, the aij's
are approximately representative of the firms with average productivity,

or x in this distribution.

Consider for a moment the firms .in the shaded interval (b - ¢) of
Figure P-1. These are establishments with relatively high levels of pro- '
ductivity. In general, although this is not necessarily true, these will
be newer firﬁs with more advanced equipment than those in the interval
(a - b). They will also be "better managed” than those which fall in the
range of the mean plus or minus one standard deviation. ©Let us assume that

the firms in the interval (b - c) are about twenty years "newer" on the
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averaée than those which fall in the interval (a2 - b). We can make the
further assumption that competitive pressures will force the firms in the
interval (a - b) to try to emulate those in the interval (b - c), and

that new firms coming into the industry will more closely resemble the mewer
firms than. those in the interval (a - b). That is, we are assuming that
there will be steady lmprovement In industry-wide productivity. If

these assumptions are at all realistic the "average' firm in 1980 will
roughly approximate the "superior™” firms in 1960, and we can estimate the
average input coefficlents for 1980 from those of the establishments in the
interval (b - ¢) in 1960. From these, a new table of aij's can be constructed
and used to make the 1980 projections. The input coefficients can then

be extrapolated to 2010, This procedure is illustrated by the hypothetical

example of Figure P-2.

Figure P-2

INPUT COEFFICIEWIS FOR A HYPOTHETICAL INDUSTR
AS A pEr CENT OF TOTAL TIMPUTS

& o -c) & 2010
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Intraindustry ' ] % g 1007
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Capital ) f !
- 1
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Blectric emergy | [ ! 2
: ; TR —
: t
Labor i L
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All other inputs i : 0
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®Based on 1960 interview data. Figufes at bottom of each column ghow
years for which these input patterns will be used.
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‘For purpcses -of thils illustration assurie that intraindustry trans-
actions and the raw materlal coefficient in tﬁis industry remain unchanged.
Assume, however, that there will be a substitution of capital for labor.
The input coefficients for 1580 are the aQefage coefficients for establish-
ments in the 1960 interval (b - c¢) in Figure P-1. 1If we assume that this
substitution will continue, the changes can be projected to 2010 to give

the input coefficients shown by the third bar of Tigure P~2.7

The question might be raised: Why select the firms in the interval
(b - c) of Figure P-1?7 Uhy not take the "best" firm to the right of c

in this Figure?

The answer is that an effort is being made to project a 'representa-
tive" firm in 1980, and this is not necessarily the 'best” firm in 1960,
The Office of Productivity and Technological DJevelopments of the U.S.
Department of Labor at one time considered using the “best" (i.e.
highest-productivity) firm in its surveys in wmaking national projections
of technological change. . Upon investigation, however, it was found that
the “best" firm in many cases was often so atypical that it would be
unsafe to use it for projection purposes. Such firms may be relatively
small, family-owned operdtions, and the persons who run the firm are
highly motivated. They do not necessarily have thie latest equipment, and
are not necessarily the "best” firm in the industry in a technological
sense. Hence, a safer aﬁsumption is that average productivity in some
future year will be more nearly approximated by that found in a small
sample of “representative" superior firms in the base period.8
Some Practical Considerations Involved in Appljing the Simple Dynamic
iodel to the Sub-Basins

The simple model sketched above was based upon a number of assump-
tions, and few of these assumptions apply to this study. The major
problem is that {inp only a few sectors -- and these are largely nonmanufac-

turing -- are there enough establishments in the sample to provide a

7Such projections must be made cautiously rather than mechanically and
would not necessarily be the linear extrapolations suggested by Figure P-2.

8This parapgraph 1s based on couments made by :ir. LeonGreenberg,

Bureau of Labor Statistics, at the Conference on Manpower Projections held
at the Brookings Institution, Washington, D. C., June 25-26, 1964,
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frequéncy distribution which even bégins to approximate that sketched in
Figure P-1. In the cases where there are enough establishments in the
sample -~ say twenty or more -~- varlations similar to those assumed in the
model were founc. Unfortunately, even in these cases not all of the
questionnaires were complete enough to permit the mechanical calculation
of new “average” coefficients for 1980. Some approximation was required,
and here 1t became necessary to rely upon the extrapolation of national
productivity trends to round out the picture. Also, there is no way

of knowing even in these cases whether the superior establishments in the
sample are 'twenty years ahead of the times" when compared with the
average establishments in 1960, In.spite of these problem, it appears that
the best estimates of aij‘s for 1980 will be .those computed from a small
sample of superior establishments operating in 1960.

The problem is even more acute in the case of other sectors where our
survey was limited to a small nuwber of firms. Equally wide variations in
"productivity" were found in these sectors, but it required discussion with
the individual interviewers in most cases before a decision could be made
about using one or two of the superior firms in 1960 as prototypes of
the "average' firm in 1980. Again it was necessary tc supplement the
survey data with projectiéns of national trends to estimate the input
coefficients for these industries and sectors in 1980. The problem of
extrapolation to 201C was -also a serlous one, but if one assumes that
"reasonable" input coefficients were projected to 1980 the latter problem
may be viewed as manageable. »

The Effects of Changing Patterns of Trade on Regional Input Coefficients

In regional input-output analysis particular attention must be directed

to the influences of changing trade patterns on the region's input coefficients

In his recent book, Miernyk gives a lucid example of this problem which
might well have been drawn from the Colorado River Basin:
Assume that in a base period, a region relies heavily upon
some extractive activity -- say the mining of coal and various

minerals., At one stage of the region's development, both
the coal and ore might be shipped to other regions. Since
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ore is in general a 'weight-losing" material, however, at some
point it will become economical to locate a concentrating mill
close to the mines. The minerals will then become an input
to the concentrating mill, and only the metal concentrate
will be exported. 1I1f the production of this ore expands,
however, it might soon become economical to locate a smelter
in the reglon. - The concentrate will then no longer be an
export but will become an input to the smelter. The smelter,
in turn, could stimulate the growth of various types of
fabricating operations in the area, and these might attract
satellite zctivities. Tne location of a smelter and of
fabricating activities in the region would change the dis-
tribution pattern of coal mined in the area. The smelter
would use coal as inputs, and this might also be true of some
of the fabricating plants, so that relatively less coal would
show up in the export column as some part of regiogal produc-
tion became inputs to establishments in the area.l6
The high degree of specialization found in regions of the country
make such changes in trade patterns a potential threat to the stability
of technical coefficients. Even if similar technology were assumed for
all parts of the country, questions of interregional trade patterns and
sector composition would  somehow have to be handled in any effort to

project through the use of input-output analysis.

Locational theory and empirical location studies have been helpful
in making projections of structural changes in the sub~basin economies
to 1280 and 2010. The first step was to determine .the kinds of economic
activities not now represented in the sub-basins which might locate there
between now and 1980, Following this, it was necessary to estimate their
total purchases and sales on the basis of §0pu1ation projections, and pro-
jected changes in the oufputs of existing Industries. Mational demand for
the output of these industries (as well as of existing industries) was
estinated. Then the share of national demand which will be supplied by
industries in the sub-basins was determined. Probable changes in import
and export patterns for each of the industries and sectors currently
operating . 1in the sub-basins was " also estimated. ilone of this was
easy, but it was necessary in order to anticipate changes in the
structure of the sub-basin economies and to make the projected input—

output tables operationally significant.

9William H. tidernyk, The Elements of Input-Qutput Analysis, op. cit.
pp. 71-72, ' o -
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Lfter projecting the activities that are most likely to appear in
the sub-basins between now and 1980, the final step was to estimate their
input coefficients (as well as their impacts on imports and exports).
dere we were forced to rely upon preliminary input coefficients from
other regional studies and on national coefficients which could be used

as a first approximation to the regional coefficients. These were then

adjusted to take into account differences in the characteristics of the

regional economies and the national economy.

The many adjustments necesaary to allow for structural change, and
changes in trade patterns, required a number of agsumptions and a certain
amount of judgment. It must be emphasized that the end result is a series
of projections, based upon probability or iikelihopd, rather than pre-
dictions. It is probably safer, however, to use the tools of location
theory, and the experlence of earlier location studies, in projecting
the sub-basin economiles to 1980 and 2010 than to wmake the assumptions that
their present structures will remain unchanged, and that the input coeffi-

cients for 1960 will still apply in 1280 and 2010.
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PROJECTIONS OF INTERINLCUSTRY RELATIONS

IN THE UPPER ®AIN STE., SUB-BASIW, 1980 AND 201010

A summary of the projections of final demand for each industry
included iﬁ the processiné sectors of the 1960 transactions table for
the Upper ifain Stem Sub-Basin appears in Table P-1. Following it, pro-
jected interindustry transactions tables and their derivitive tables of
direct, and direct and indirect coefficients appear as Tables WiS-1980

a,b,c

and UMS 2010a b o The projections of final demand for each sector were
9 ’

made by the individuals responsible for that particular industry group.

Lirect 1nput coefficients for 1580 and 2010 for all processing industry

sectors were initially made by Professor William H. .ilernyk, Director,

legilonal Research Institute, West Virginia University. They were checked

by the individuals primarily responsible for individual sectors.11

Projections of Final Demand for the

Agricultural and Forestry Sectors

Projected outputs in agriculture are based on land in cultivation,
cropping pattern, yield ﬁrojecfions, and livestock productivity expecta-

tions.

lo’I‘he projections which folloy have been cdescribed 1in varlous staff

memoranda as “unconstrained.” What is meant by thils is that the quantity
and quality of water is expected to be available for economic activity in
the Upper lain Stem Sub-Basin in 1980 and 2010 is assumed to be at least
equal to the 1960 wager supply. In a final report on the economic study
of the Colorado Rivey Basin to be forthcoming shortly, this artificial
constraint will be r¢laxed and the economic consequences of reduced water
availability and deteriorating water quality will be considered.

1Projections of agricultural activity wvere made by Dr. Jay Andersen
of the Economic lesearch Service, Department of Agriculture, Logan, Utah.
The manufacturing, mining and electrical energy section projections were
done by Dr. John H. Chapman, Jr., Assistant Professor of Economlcs at
West Virginla University. Projections for the tertiary industries (trade,
services, construction, government, etc.,) were made under the direction
of Dr. Bernard Udis, Director of the Bureau of Economic Research, Univer-
sity of Colorado, Boulder.
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Table UMS-Prl

1960 Final Demand, and Final Demand Projected to 1930 and 2010, by Sectors
In the Upper Main Stem Sub-Basin
(thousands of dollars)

1950 1980 1960 - 1980 2010 1960 - 2010
Industry Sectors - Final Demand Final Demand % Change Final Demand % Change

Range Livestock $19,216° $ 6,942 - 63.9% $ 7,901 - - 538.9%
Feeder Livestock 3,627 18,149 400.4 31,862 778.5
Dairy ’ - 705 680 - 3.0 655 - 7.1
Food & Field Crops 4,131 4,396 6.4 4,758 15.2
Truck Crops 818 1,140 39.4 1,729 111.4
Fruit © 5,252 7,682 46.3 12,900 145.6
Forestry : 64 SR 1,291 1,917.2 2,118. - 3,209.4
Other Agriculture 1,908 1,400 - 26.6 1,180 - 8.2
Coal 4,620 6,380 37.8 5,891 27.2
0il & Gas 1,940 : 1,000 - 48.5 1,000 - 43.5
Uranium 75,568 72,640 - 3.9 70,000 - 7.4
Zinc _ 11,564 16,317 41.1 22,431 94.0
Other Mining - 3,900 4,613 18.3 5,233 34,2
Food & Kindred Products 16,417 25,825 56.1 30,815 87.7
Lumber & Wood Products 4,764 5,868 23.2 9,770 105.1
Printing & Publishing 253 341 34.8 419 G5.¢C
Fabricated Metals 824 1,418 72.1 2,328 - 182.5
Stone, Clay & Glass Products . 319 384 20.4 400 27.3
Other Manufacturing 8,756 5,341 - 39.0 21,235 142.5
Wholesale Trade © 17,155 37,088 116.2 83,567 387.1
Service Stations _ 2,358 5,706 142.0 12,857 445,3
Other Retail Trade 40,100 87,015 117.0 196,062 388.9
Eating & Drinking Places 12,651 28,530 125.5 64,283 408.1
Agricultural Services -0 - 28 ‘ * 116 3
Lodging 7,479 17,291 131.2 47,977 541.5
Other Serwices 12,578 35,105 179.1 111,946 790.0
Transportation ' 33,260 38,668 16.3 39,016 17.3
Electric Energy 4,450 5,341 20.0 8,561 92.4
Other Utilities . 15,340 21,670 41,3 35,651 132.4
Contract Construction 68,055 96,428 41.7 133,494 96.2
Rentals & Finance - . 27,278 65,745 141.0 160,598 488.7

* Percentages are mathematically undefineable.

source: Tables UMS-S, 1980-a and 2010-a.
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lost projections indicate a continued drop in number of farmers and
farm laborers through the end of this century. This quite consistent
with past trends in number of farms. In Table 2 (p. 71 of the agricultural
chapter) tﬁe number of farms in the Upper liain Stem Sub-basin was shown
to have fallen from 8,685 in 1939 to 5,731 in 1959, There is no reason
to believe that this downward trend will cease until farms are much larger

than at present.

Projected output from the farm sector would. seem to have little
relationship to the number of farms or farmers, however. If any relation-
ship exists it would seem that as farm numbers go down and farms become
larger and more commercialized, farm output may be expected to increase:
The large farms tend to use modern technology and be more consistent in
producing high yields. Subsistence and part-time farmers have particularly

low production,

Projected Irripgation Development

The projections of acreage in agricultural production in an arid area
such as the Upper liain Stém are dependent almost solely on the development
of irrigated land. Projeétions made are based on the compacts in force
for the Colorado River vwater allocation. Water quality is assumed to be

no worse than at present,.

As shown in Table 3 .{p. 73 of agriculture’chapter) earlier, acreage
of land irrigated nas fluctﬁated rather widely. The peak occurred in 1930.
In many areas, the question of whether a field is irrigated or not is
difficult to answer. Irrigations are sometimes just overflooding, or it
may depend from year to year on crop prospects or water availability.
Future developments in the area will .stabilize irrigation practices as \
new lands and supplemental water for presently irrigated lands are developed.
Tbe Bureau of Reclamation's Upper Colorado River Storage Project 1s expected

to be instrumental in development of the area. Projected acreages are
shovm 1n Table P-2.

1198



b5/

66T

Table UMS-P-3

Present and Projected Cropping Pattern on Irrigated Lands
In the Upper Main Stem Sub-Basin, 1968, 1980 and 2010

1960 1930 2010
Proportion of Proportion of Proportion of
Crop Harvested Acreane Irricated Land Acrearne Irrirated Land Acreaze Irrigated Land
Corn ’ 30,732 5.99 39,744 7.0% 58,955 9.07%
Sorghums 1,187 0.2 5,678 1.0 13,101 2.0
Small Grains: :
Winter Wheat 3,198 0.0 1,703 0.3 555 0.1
Spring Wheat 5,452 1.1 2,839 0.5 1,310 0.2
Qats 15,991 3.1 13,059 2.5 11,791 1.8
Barley 16,234 ° ‘3.1 17,033 © 3.0 18,997 2.9
Rye 244 0.1 -- 0.0 - 0.0
Dry Beans 9,984 1.9 1G, 220 1.8 11,136 1.7
Hay Crops:
Alfalfa & Mixtures 115,705 22.3 127,749 22.5 150,662 23.0
Clover, Timothy, Etc. 88,370 17.0 107,877 19.0 137,561 21.0
Small Grains for Hay 3,745 0.7 2,839 0.5 1,965 0.3
Wild Hay- 16,352 3.2 11,355 2.0 6,551 1.0
Other Hay : 3,975 ' 0.8 2,839 G.5 1,965 0.3
Potatoes 1,469 0.3 1,136 0.2 655 0.1
Sugar Beets 5,611 1.1 6,246 1.1 7,206 1.1
Vegetables 2,102 - 0.4 2,271 0.4 2,620 0.4
Fruit 15,0938 2.9 17,601 3.1 21,617 3.3
Other Crops Harvested 7,834 1.5 8,516 1.5 9,826 1.5
Pasture & Other 175,200 33.8 189,069 33.3 193,481 30.3
TOTAL , . 518,534 100.0 577,774 100.0 655,054 100.0

a L
ThesS Fotals include pasture, for the most part. Cropland used only for pasture on irrizated farms totaled
168,375 acres. Some farms are only partially irrigated; other portions may be improved dry pasture.



situationé on yields so these were not used directly. The procedure
used was to plot out yields for the sub-basin for major crops for periods
varying from a feﬁ up to 15 or 20 years, depending on data availability.
A trend line was fitted (by inspection) to the yearly yield data. The
1960 normalized yileld was then read from the graphs and used as the base

for projections.

i 12
lost cf the projections were based on estimates by Polil, Adjustments

from Poli's work are noted.

Yields projected are snown in Table P-4,

Table P-4, -— Base and Projecteca Yields for Selected Crops, Upper i‘ain Stem
Sub-Basin, Coiorado River Basin, 1960, 1980 and 2010

.(per acre yields)'

Crop . Year “
1960 1880 2010

Corn Bu. 67 84 111
All vheat® Bu. 17 21 27
Oats Bu. 48 ' 52 59
barley Bu. 48 55 63
Potatoes O Cwt. 194 234 295
Dry beans (irrig.)  Cwt.- 16 20 26
Ory beans (non- ) .

irrigated) Cwt. 3.7 4.7 6.1
Sugar Beets Ton. - 18 22 27
lfalfa’ . Ton _ 2.5 3.1 4.1
411 other hayb . Ton 1 2.1 A 3.0

a . . '
Note: Adjusted upward from Poli's state projections to reflect the
differences from Eastern Colerado's major wheat area.

b,,. . . . ,
Adjusted downward from Poli's state projections to reflect local
conditiorns, A

The greatest proportional increases in ylelds are in other hay, alfalfa,

dry beans, and corn. iiain reasons for increases in these crops are:

2 : i
1 Adon Poli, "Long-term production prospects for Western agriculture.
Agricultural Economic Report Ilo.33, U.S. Department of Agriculture, :'ay, 1963.
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(1) improvement in irrigation practices on these crops which have received
inadequate wazer in the past, (2) lack of concentration on improvement ir

the past, leaving a larger potential increase.

For other crops such as fruit and vegetables, individual yield changes
were not estimated. For the following table (Table P-5) which shows
projected total.output by sectors. yield increases have been estimated

for some groups of crops in total.

Table P~5. -~ Present and Projected Total Gross Output for Agricultural and
Forestry Sectors, Upper ilain Stem Sub-Basin, Colorado Eiver Basin,
160, 1980, 2010

Year
Sector _ 1960 ' 1980 : 2010
e e e 11,000 dollars - = - = — — = -
Range livestock 28,284 30,083 44,377
Feeder livestock 4,010 26,862 45,141
Dairy 3,155 2,577 3,324
Food and field crops ' 5,793 . 6,834 8,061
Trucl crops 8§62 1,210 1,879
Fruit . 6,243 9,451 15,553
Forestry : ' 1,952 3,653 8,011
All other agriculture . 2,650 2,409 1,997
Agricultural services : 4,754 6,829 10,816

Projected Total Gross Gutput and Final Uemands for Séctors

Gross product projections for 1980 and 2010 were made from the acreage
and yield projections for crops and from assumed continuation of upward
trends in efficlency in livestock production. Prices do not contribute to
changes in value of production, since 1960 prices were assumed for all

periods.

Present and projected gross output for agriculture and forestry sectors

. are presented in Table P-5.
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Range Livestock. Livestock projections were based primarily on a fead

balance for the sub-basin and the persistent idea‘of many in the sub-basin
that cattle feeding will increase greatly. Range livestock projected total
output in Table P-5 1s made up of a decline 'in sheep production and an
increase in cattle production with an increased proportion of feed coming
from farms and slightly less feed in total originating on Tederal range lands.
Sheep are projected to contilnue thelr downward trend except that use of
specialized year-long range lands primarily useful for sheep will slow the
trend. Thus, cattle are projected to increase in numbers at the expense of
sheep and with wmore farm-produced feed to support them. A smaller share of
the sales is projected into exports in coming years, primarily due to in-

creased sales to feeders rather than exporting feeder cattle and lambs.

Feeder Livestock. Changes in this sector are the most pronounced of

any projected, Continued availability of feeder stock, decreases in dairy
cow numbers, and good increases in acreages and yields of feed crops suitable
for fattening rations are main bases for the increase. Tairly laree feed
lots are operating now in the Grand Juncticn and Delta areas. Availability
of municiple water in the Grand Junction area now is also an important

factor in a build-up of the feeder industrv.

A much smaller proportion of sales is projected for final demand sectors
(mainly export) due to the expected external economics of local packing and
processing as the industry develops. At present, major meat packers do

little slaughtering of fattened livestock in the area because of limited

availability of stock.

-

Dairy. Dairy projections are based on a complete transition to Grade A
eligible milk and continuing at abcut the same number of cows as are
presently producing Grade A milk. A good increase in production per cow is

expected. Continued dependence on need for export outlets is assumed.

Food and Field Crops. Increases in acreage of sugar beets, malting

barley and irrigated dry beans are expected. The acreage increases are
about proportional to total cropland acreage increases. Acreases of dry
land beans and all wheat are expected to decline, for the most part due to

irrigation development on dry lands. Potato acreage is expected to continue
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to decline a: a result of a poor comparatise advantage position relative
to other potato-producing aresas. Yield increases play a major part im

increased output.

Truck Crops. Vegetable acreage 1s projected to increase in proportion
to increase in total acreage. Yields increases projected were about the
nean of all those projected. Acreage and importance of this sector will

rerain fairly small.

Fruit. Recent cutbacks in fruit acreage have been mostly due to
severe winter freezing. It is anticipated that more careful selection of
areas vhich have best water and air dralnage will result iu a moderate
rate of growth in-fruit acreage. Yield increases are projected at fairly
high levels. Exnort sales of quantities that are not consumed locally

will remain high.

Forestry. Projections of forestry activity are the most difficult
to make., Current timber cut or roundwood productiocn has been estimated
to be about one-third of allowable cut.13 Fuller utilization will depend
on development of access roads and harvesting methods for sparse stands
and difficult geography as well as development of market outlets for some of
the less desiralble sizes and species. Though forestry activity apparently
contracted somevhat in the 125C's on national forests in the area, the
high level of demand for wood products is projected to have an impact on

this area.

At present the timber industry is mainly sawmills with little or no
integrated processing. -Profitable conversion of residues to chips for
pulp making would strengthen the Colorado lumber industry and encourage
a bigger timber cut., The large amount of low-grace and small-diameter
material standing in the woods represents another very important source
of supply for a vood-fiber industry. A market for pulpwood offers the
best possibilities for using mill residues as well as small dimension

and low-grade roundwood. A recent study reports adequate supplies and

3Robert L. !iller and Grover A. Choate, “The Forest “esource of
Colorado.™ Torest Service, U.S. Dept. of Apriculture, U.S. Forest Service
Resource Bull, INT-3, Personal communication with A. F. Caparosa, Grover
Choate, and Alvin K. Wilson, Intermountain Forest & Pange Exp. Sta., Ogden, U

b4
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facilities for a paper will in Western Colorado.14

Projections for 1980.are based on a gredual increase in sawmilling.
The stud mill which began operation in Hovember 1963 in :lontrose has a
capacity of 140,000 board feet deily in two shifts. Other mills are
expected to come into production in the next 15 years to satisfy lumber

demands.

Projections for 2010 assume development of a 350-ton per day kraft
pulp mill in the vicinity of Kremmling. Thils activity would substantially
enhance the sawmilling industry as it would provide a profitable outlet
for milling residue. About one-fifth of the chips for pulping could be
provided by savwmills, The value of these sawmill residue chips would be
about $6OO,000%5 iluch of the pulpwood suppiies could be developed from

- pole timber and dead, but gtanding timber so that even with the necessary
large increase in timber cut projected for 2010 the cut would still te

witnin allowable limits.

14 .
Jay li. Hughes, "Pulp and Paper-making Opportunities in West-Central
Colorado.” U.S. Forest Service, Rocky l{ountain Forest and Zange Expt. Sta.
Paper 73.

Brpia., p. 22.
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Notes on the Projection of Final Vemand for the

¥ining, Janufacturing and Electric Utility Industries

By and large, projections of final demand for the mining, manufacturing
and electric utility industries followed the general procedures outlined
earlier in this chapter., In several cases, however, the projected values
show extremely slow or rapld growth, and these require the specific explan-

ations which follow.

0il and Gas. A decline in exploration activities is anticipated in
the Upper iiain Stem. Such activities constituted a major portion of final

demand sales in 1360.

Uranium. An increase in final demand sales 1s expected until about
1969, after which time the anticipated end of the Governcent support
program and uncertainties as to the future requirements for peaceful uses
of atomic energy is seen contributing to a2 modest decline in final demand

sales,

“All Other ' .ianufacturing. A decline resulted to 198J because of

anticipated closing of the gilsonite refinery in '‘esa County due to the
depletion of gilsonite deposits (See Green Sub--Basin report). This pro-
jection is based on the assumption that potential oill shale development
will not use these facili;ies. Hovever, the subsequént anticipated
development of pulping operations should contribute to a reversal of the
decline by 2010. )

Projection of Final Temanc for "£11 Other' Sectors

With the exception of the expcrt segments of the tourist-oriented

sectors; the following procedure was followed.15

The projections arc based on a comparison of per cavnita final demand

L US
in each sector in the United States ‘EEB;_ vith per capita final
us
. P
! FDsb
demand in the sub-basin (»__im—,
: Psb

15 . s
The special considerations that were taken into account in the tourist-

oriented sectors are discussed in the concluding paragraphs of this section.
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FD'° was derived from data in the ORRRC Report #23, pages 280-283.
i

P"® was obtained from Resources for the Future, Inc. Using these data we
were able to obtain a national per capita final demand expenditure estimate

for both historical years (1950 and 1960) and for the projected years.

To obtain a sub-basin value for final demand in 1950, it was assumed
that final demand constituted the same portion of TGO in 1950 that it did
in 1960. Thus, having 1350 and 1960 final demand, it was possible to obtain

p

Psb

(‘FD?b comparable to the U.,S. figures derived earlier. It was assumed that
that the area's per capita final demand for a given industry would converge
towards that of the national counterpart industry at a steady rate of
cowpound growth (logrithmic). By employing this annual growta rate, the
1960 ratio (X) can be projected to 1980 and 2010. Given the various values

of Kt, final demand expenditures for industry "i" in a sub-basin may be

found by:
{J
F‘)ib =K *_ruuis ' \P sh )
\“ P/ N\

From the medium projection of population we are able te obtain the medium

projection of final demand for each sector.

One of the basic problems encountered in this method was that of
projecting K. In most cases X converged towards the national mean in the
1950 to 1960 period. 1In such cases, K was projected'at its 1950-1960 growth
rate until a value of 1.00 was reached. From that time on, it was assumed
that K would remain at 1.00 to 2010. There was a problem when X was diverg-

" ing from the national average in the 1950-1960 period. In such cases, it .
was assumed that 1960 represented ths point of greatest divergence, and
that the growth trend of X would reverse itself towards eventual convergence
with K equal to 1.00. ilest of the time, 1t was assumed that X would reach
1.00 in 2010 and appropriate growth rates were employed in the 1960 to 2010
period to supply intermediate values for 1965 and 1980. This divergence

pattern can be demonstrated graphically.
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K 1.5

1.0} . //—/"’"‘ > time
. »

‘__,_,..J’ ~

\
" £(K)

0.5" 1950 1960 1965 19860 2010

The divergence is greatest (X is the smallest) at 1960, slowly K recovers

to an arbitrary 2010 value of 1.00,

In addition, a tourism variable, or weight, was introduced in the

projections of several sectors, where applicable, as follows:

. . : d
-sb g }f- v, . Y
11 —X-Kt -—-:L‘ i
d
us
where
sb

- T = the tourism "weight’ to be applied to the
_final demand data.

X = 1960 exports from the input-output table,
Kt = U,S, projected increase in tourist and recreation
expenditures (ORPRC).
Wi =  per cent of total tourists entering sub-basins
that originated in state 1, therefore
2{_ W, = all tourists for a given year.
Yi = disposable personal income in state 1.
Yd =  disposable personal income in U.S.
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The service sectors presented another protlem. Since the CRPR
projections of final demand for the U,S. were made only for total services,
it was decided that we should do the same. Lodging and Other Services
were aggregated, projected as a whole, and disaggregated in a ratio sinmdlar
to that of 1260 but with small allowances for projected changes in the

distribution of total services.

The same preocedure was used in the projections of total trade; how-
ever, another problem presented itself in the trade sectors. In this .
report, final demand ‘for Eating and Driqking is shouwn as gross sales
in the input-output table. The ORRRC projections of total trade included
Eating and Drinking as part of thelyr projections of margin sales; thus, it
was mnecessary to convert our grdss sales figuré .to margin sales for purposes
of projecting. Once the projections were complete, the margin sales of

Eating and Drinking were recomverted to gross sales.
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Appendix

Summary Analysis of Projected I-0 Tables

In order to facilitate analysis of the projected tables cof input-
output relations and coeffiéients which appeared above (Tables ULS 1980a
and UMS 2010a
follow:

b,c
P~
b c) a series of summary tables have been prepared which
t At B

~
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Table UMS-1980-d

Total Gross Output of Processing Sector Industries in the
' ' " Upper Main Stem Sub-Basin

Industry - Total Gross OQutput
1. Contract Construction $143,811,000
2. Other Retail 90,788,000
3. Uranium 88,911,000
4. Rentals & Finance 87,678,000
5. Transportation 64,180,000
6. Other Services (Except Professional) 46,897,000
7. Wholesale Trade. 42,724,000
8. Food & Kindred Products ~ 34,794,000
9. Range Livestock 30,083,000
10. Other Utilities 29,997,000
11. Eating & Drinking Places 29,191,000
12, Feeder Livestock 26,882,000
13. Other Manufacturin 18,253,000
14, Lodging . 17,471,000
15, Zinc 16,333,000
16. Electric Energy 15,205,000
17. Fruit 9,451,000
18. Other Mining 8,883,000
19. Service Stations 8,722,000
20. Coal : 8,177,000
21. Printing & Publishing 7,366,000
22. Food & Field Crops 6,884,000
23. Agricultural Services 6,829,000
24, Lumber & Wood Products 6,229,000
25, Forestry 3,658,000
26. Stone, Clay & Glass Products 2,832,000
27. Dairy 2,577,000
28. TFabricated Metals 2,570,000 .
29. Other Agriculture - 2,409,000
30. Truck Crops 1,210,000
31. 0il & Gas 1,015,000

Source: Table UMS-1980-a,
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-Table UMS-1980-e

Processing Sector Industry Sales to Final Demand in the
Upper Main Stem Sub-Basin

Industry Sales to final Demand

1. Contract Construction $ 96,428,000
2, Other Retail 87,015,000
3. Uranium 72,640,000
4, Rentals & Finance 65,745,000
5. 'Transportation 38,668,000
6. Wholesale Trade 37,088,000
7. Other Services (Except Professional) 35,105,000
8. Eating & Drinking Places 28,530,000
9. Food & Kindred Products 25,625,000
10. Other Utilities 21,670,000
11. Feeder Livestock 18,149,000
12. Lodging 17,291,000
13. Zinc 16,317,000
14. Fruit 7,682,000
15. Range Livestock 6,942,000
16. Coal 6,380,000
17. TLumber & Wood Products 5,868,000
18. Service Stations 5,706,000
19. Other Manufacturing 5,341,000
20. Electric Energy 5,341,000
21. Other Mining 4,613,000
22, Food & Field Crops 4,396,000
23. Fabricated Metals 1,418,000
24. Other Agriculture 1,400,000
25, Forestry ‘ 1,291,000
26. Truck Crops 1,140,000
27. 0il & Gas 1,000,000
28. Dairy ~ 680,000
29. Stone, Clay & Glass Products 384,000
30. Printing & Publishing 341,000
31. Agricultural Services 28,000

Source: Interindustry Transactions Table, MIS-1980-~a.
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" Table UMS-1980-1

Number of Processing Sector Industries Responding in Amounts of
at least $0.01 per dollar of Sales to Final Demand by the Industries
Listed Below.

" Intersections
Industry greater than $0.01
Food & Kindred Products 15
Other Agriculture 13
~ Eating & Drinking Places ‘ S 12
Dairy . . 12
Feeder Livestock .12
All Other Retail :
0il & Gas

Food & Field Crops

Range Livestock

Lumber & Wood Products

Lodging

Contract Construction

Service Statijions

Stone, Clay and Glass. Products

Fruit '

Truck Crops

Coal

All Other Mining

Wholesale Trade

Agricultural Services.
All Other Services

" Transportation

Electric Energy

Other Utilities

Other Manufacturing

Uranium )

Forestry

Printing & Publishing

Fabricated Metals

Rentals and Finance

Zinc )

MNPV LLWLLEEPAPLVVLLMUUVUOOOONANNN DO

Source: Table of Direct and Indirect Requirements per.dollar
of Final Demand, UMS-1980-c.
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Table UMS-2010-d

Total Gross Qutput of Processing Sector Industries in the
Upper Main Stem Sub-lLasin

Source: Table UMS-2010-a.
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Industry Total Gross Qutput
1. Rentals & Finance $210,436,000
2. Contract Construction 207,745,000
3. Other Retail 203,686,000
4. Other Services (Except Professional) 136,948,000
5. Wholesale Trade 95,487,000
6. Uranium 85,784,000
7. Transportation . 81,385,000
8. Eating & Drinking Places 65,612,000
9. Other Utilities ) 56,173,000
10. Food & Kindred Products 50,110,000
11. Lodging 48,812,000
12. Feeder Livestock 45,141,000
13. Range Livestock" 44,377,000
14. Other Manufacturing 42,555,000
15. Electric Energy 31,331,000
16. Zinc 22,453,000
17. Printing & Publishing 17,491,000
18. Service Stations 17,423,000
19. Fruit 15,653,000
20. Other Mining 11,001,000
21. Agricultural Services 10,816,000
22. Lumber & Wood Products 10,805,000
23, Coal 9,954,000
24, Food & Field Crops 8,061,000
25. Forestry . 8,011,000
26. Stone, Clay & Glass Products 4,116,000
27. Fabricated Metals 3,876,000
28. Dairy 3,324,000
29. Other Agriculture 1,997,000
30. Truck Grops 1,879,000
31. 0il & Gas 1,016,000



Table UMS-2010-e

Processing Sector Industry Sales to Final Demand in the
Upper Main Stem Sub-Basin

Industry Sales to Final Demand

1, oOther Retail - $196,062,000

2. Rentals & Finance 160,598,000

3. Contract Construction : 133,494,000

4, Other Services (Except Professional) 111,946,000

5. Wholesale Trade, 83,567,000

6. Uranium . 70,000,000

7. Eating & Drinking Places : : 64,283,000

8. Lodging i ‘ 47,977,000

9. Transportation 39,016,000
10. Other Utilities : : 35,651,000
11. Feeder Livestock ' - 31,862,000
12, TFood & Kindred Products 30,815,000
13. Zinc 22,431,000
14, Other Manufacturing 21,235,000
15. Fruit ] 12,900,000
16. Service Stations 12,857,000
17. Lumber & Wood Products ' o 9,770,000
18. Electric Energy o 8,561,000
19. Range Livestock - . 7,901,000
20. Coal . 5,891,000
21, Other Mining 5,233,000
22, Food & Field Crops : "~ 4,758,000
23. Fabricated Metals ‘ 2,328,000
24, TForestry . : 2,118,000
25. Other Agriculture 1,180,000
'26. 0il & Gas - : ) 1,000,000
27. Truck Crops T 1,729,000
28, Dairy > : 655,000
29, Printing & Publishing . 419,000
30. Stone, Clay & Glass Products 406,000

31. Agricultural Services 116,000

Source: Interindustry Transactions Table, UMS-2010-a.
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Table UMS-2010~f

Sales to Final Demand by Processing Sectore Listed Below
" As a Percentage of Total Gross Output in the
Upper Main Stem Sub-Basin S

Sales to Final Demand

Industry Divided by Total Gross Output
%
1. Zinc : ' 99.90
2, 0il & Gas , 98.43
3. Lodging ] 98.29
4. Eating & Drinking Places 97.97
5. Other Retail 96.26
6. Truck Crops 92,02
7. Lumber & Wood Products : . 90.42
8. Wholesale Trade 87.52
9. Fruit 82.41
10. Other Services (Except Professional) 81.74
11, Uranium ; 81.60
12. Rentals & Finance ’ 76.32
13. Service Stations 73.79
14. Feeder Livestock . : 70,58
" 15. Contract Construction 64.26
16. Other Utilities . 63.47
17. Food & Kindred Products . 61.49
18. Fabricated Metals. . 60.06
19, Coal 59.18
20. Other Agriculture. - R 59.09
21. Food & Field Crops 59.02
22. Other Manufacturing 49.90
23. Transportation’ 47.94
24, Other Mining : 47,57
25. Electric Energy : 27.32
26. Forestry ) - 26.44
27. Dairy 4 19.71
28. Range Livestock 17.80
29, Stone, Clay & Glass Products 9.86
30, Printing & Publishing ) 2,40

31, Agricultural Services : ' 1.07

Source: Tables UMS-2010-d and UMS-2010-e.
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Table UMS-2010-h

Processing Sector Industries of the Upper Main Stem Sub-Basin
" Ranked. by the Magnitudé of the Total Dollar Production Directly
and Indirectly Required by the Sub-Basin Economy to Sustain a
$1.,00 Increase in Deliveries to Final Demand by the Industries
Named,

Direct and Indirect Requirements

Industry . : Per Dollar of Sales

1. Contract Construction 1.446588

2. Uranium . 1.225490

3. Electric Energy . 1.130626
4, Range Livestock 1.105556
"5, Food & Kindred Products 1.057346

6. Transportation 1.047238

7. TFeeder Livestock ' 1.045520

8. Other Services (Except Professional) 1.041692

9. Rentals & Finance 1.029516
10. Printing & Publishing : 1.020131
11, Other Utilities 1.016519
12. 0il & Gas . : 1.016260
13. Other Manufacturing 1.014877
14, Coal . 1.005885
15. Other Retail Trade 1.005206
16. Wholesale Trade . . 1.003872
17. Other Agriculture 1.002763
18. Dairy . . : - 1.002450
19. ZLodging - 1.002249
20, Tabricated Metals.. 1.002112
21. Agricultural Services 1.001518
22, Fruit ; 1.001127
23. Service Stations ~ 1.001097
24, TForestry 1.001077
25, Other Mining 1.001047
26. Zinc ‘ ‘ 1.001001
27, Eating & Drinking Places ‘ 1.000489
28, TLumber & Wood Products ] . 1.000470
29. Stone, Clay & Glass Products 1.000101
30. Food & Field Crops . 1.000031
31. Truck Crops 1.000006

Source: Table of Direct and Indirect Requirement Coefficients
UMS-2010-c.

>
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Iable UMS~2010-1

Number of Processing Sector Industries Responding In Amounts of
At Least $0.01 per Dollar of Sales to Final Demand by the Industries
Listed Below.

Intersections
Industry ereater than $0.01
Food & Kindred Products 16
Eating & Drinking Places : 13
Other Agriculture 13
Feeder Livestock S .13
Dairy : ) ) 12

Lodging

Food & Field Crops

Range Livestock ‘
0il & Gas

Lumber & Wood' Products '
Other Retail Trade

Fruit

Stone, Clay & Glas Products
Other Manufacturing

Truck Crops

Wholesale Trade

Service Stations
Agricultural Services
Other Services (Except Professional)
Transportation )
Other Utilities

Contract Construction
Electric Energy

Fabricated Metals

Other Mining

Coal

Uranium

Printing & Publlshlng

Zinc

Forestry

Rentals & Finance

NWWEPUUUNUOO OO OV 00 0 MW

Source: Table of Direct & Indirect Requ1rements per Dollar
of Final Demand, UMS-2010-c.
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