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Conditional projections of California economic activity to 1975,
based on a 28-sector input-output model, are presented. The projec-
tions are not to be interpreted as forecasts but rather as outcomes
reflecting sensitivity of sectoral growth to explicitly imposed
alternative conditions. Alternative conditions here specified relate
directly to the structure of California’s trade with the rest of the
world, with projections generated for each of three different ex-
ternal trade constraints. The base year for the projection model is
1954, and projections are summarized for the reference years, 1965,
1970, and 1975.

Overall growth rates in California economic activity correspond-
ing to alternative trade constraints are not materially different.
This is as expected since domestic (California) sectoral final de-
mands to be met by the system are the same under each alternative.
Sectoral composition of state output on the other hand is more
sensitive. Trade constraints more demanding on manufacturing
sectors accelerate growth in manufacturing’s share in output,
while a structure of trade more demanding on agriculture retards
agriculture’s relative decline,

Historical data for most of the 1954-1965 period were available
at the time the projections were made, thus permitting compari-
sons between observed and “projected” growth rates during this
period for selected minor sectors and for major sector aggregates.
For all economic sectors combined, the projected growth rate
compares well with the observed rate. Selected individual sectors
and sector subaggregates show marked divergence between pro-
jected and observed. A notable result of these comparisons is the
apparent overprojection of growth rates for primary agricultural
sectors under each projection alternative.

Total state water requirements implied by each projection alter-
native are also developed. Due to the importance of agriculture as
a water user, overprojection of growth rates for primary agricul-
ture implies also significant overprojection of state water require-
ments. Still, even though projected levels of state water require-
ments appear excessive, the differences in water requirements
under different external trade constraints retain validity as indi-
cators of the sensitivity of water requirements to the product com-
position of external trade. Comparing extremes in the alternative
projections generated, differences in implied water requirements
are substantial, amounting to over 3,000,000 acre-feet for the 1965
projections and more than 6,000,000 acre-feet for 1975.
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Ivan M, Lee

CONDITIONAL PROJECTIONS OF
CALIFORNIA ECONOMIC GROWTH"

INTRODUCTION

THIS REPORT summarizes some eompre-
hensive projections of economic activity
in California under explicitly specified
conditions. An intersectoral input-out-
put model is used, permitting examina-
tion of the implications of conditions
imposed for sectoral as well as aggregate
growth. Magnitudes projected are sub-
jeet to the usual qualifications of con-
ditional projections. Given the con-
straints implicit in the projection
scheme adopted, the magnitudes which
result for a specified future time point
are a direct consequence of critical exo-
genous conditions imposed.

The projections generated are not to
be interpreted as forecasts. “Realistic”
forecasts with' our projection model
would require the imposition of realistic
conditions and constraints, and the de-
velopment of such conditions itself
would present a substantial forecasting
problem, The purpose of this research
project is much less ambitious: to ex-
amine implications for California eco-
nomic growth as certain important eon-
ditions change—in particular, condi-
tions relating to California’s balance of
trade with the rest of the world. It
cannot be claimed that the trade con-
straints imposed represent the trading
patterns most likely to emerge as the
state’s economy develops. In the absence
of a firm basis for predicting realistie
patterns of external trade, it is proposed

1 Submitted for publication June 24, 1965,

to examine outecomes under a set of
alternative trade patterns. Such an ap-
proach has merit because it does not lose
sight of the conditional character of the
projections and keeps in sharp focus the
fact that assessment of realism of pro-
jections does involve, ag an important
ingredient, assessment of validity of
conditions. But, beyond this, examina-
tion of the sensitivity of projections to
alternative conditions may often be
more informative than the projections
per se. Assume, for example, that the
major interest in projections for a
region lies in their implications for
future water resource development in
that region. Now projected economie ac-
tivity under a wide range of alternative
conditions may exhibit widely varying
patterns, but the implied water require-
ments might be relatively insensitive to
them. If so, the specific conditions which
are to emerge in the future become
much less critical in the assessment of
future water demand. If, on the other
hand, future water demands turn out to
be semsitive to specific conditions, an
approximate quantitative measure of
this sensitivity is to be preferred as a
basis for decisions to decision frame-
works which allow this eritical dimen-
gion of the problem to remain sub-
merged.

The ideal goal would be a substantial
number of alternative trade patterns,

? This report is hased on research supported in part by the Water Resource Center, University
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with alternatives evolved in a frame-
~work that facilitates systematic sensi-
tivity analysis of outcomes. The present
work falls somewhat short of this. Em-
pirical projections have been generated
for only three specific trade constraint
alternatives, although auxiliary meas-
ures are presented which have sug-
gestive value for examining ecertain
implications of a broader range of al-
ternatives. Projections are presented
for 1965, 1970, and 1975. The projec-
tion model at best gives an approxima-
tion to the path of long-run growth
under the conditions imposed. As im-
plied above, the multitude of factors
which give rise to variation in annual
magnitudes around the long-run path
are not represented in the model, and
hence, are not operative in generating
the empirical results. Accordingly, the

years chosen should be regarded simply

as reference years along a smooth path.
The number of reference points and the
particular years selected are choices
arbitrarily made to simplify the frame-
work for implementing projections and
summarizing results.

In the empirical input-output econ-
struct used in implementing these pro-
jections, agricultural sectors are repre-
sented in somewhat more detail than
are nonagricultural sectors. Of the total
of 28 endogenous sectors, 10 represent
primary agricultural activity (farm
production) and 5 secondary agricul-
tural activity (processing of agricul-
tural products). Empirical sections of
the report summarize the main results
depicting sectoral growth rates under
the conditions imposed as well as re-
lated measures bearing on other dimen-
sions of California economic growth.
Meaningful summary of the mass of
numerical results generated is difficult
in this instance, but the following se-
lected summary observations will help
to place the nature of the study in
clearer perspective.

1. Overall growth rates in California
economic activity corresponding to

V]
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the different trade-balancing con-
straints examined are not materi-
ally different. This is as expected
since domestic (California) sec-
toral final demands to be met by the
system are the same in each alter-
native.

. The sectoral composition of total

state output is sensitive to the
higher income elasticity for non-
agricultural (particularly manu-
facturing) relative to agricultural
products and further to the spe-
cific external trade constraint
adopted. Thus, the manufacturing
sector’s share in total output in-
creases relative to primary agricul-
ture’s share through time. Further-
more, external trade constraints
which are more demanding on
manufacturing sectors accelerate
the growth in manufacturing’s
share in output, while trade con-
straints more demanding on agri-
culture retard agriculture’s rela-
tive decline.

3. Because agriculture is an impor-

tant user of water, the sensitivity
of the composition of output to ex-
ternal trade patterns results in
aggregate water requirements also
being highly sensitive to external
trade. Accordingly, implied water
requirements corresponding to the
external trade constraint most de-
manding on agriculture are sub-
stantially higher than those for the
trade constraint least demanding
on agriculture. The difference in
implied requirements is over 3 mil-
lion acre-feet for the 1965 projec-
tions and more than 6 million acre-
feet for 1975.

. Compatibility of projected aggre-

gate state output with independ-

‘ently projected labor force is ex-

amined by ecomparing rates of
growth in state labor productivity
implied by the projections with ob-
served and projected rates of pro-
ductivity growth in the TUnited



Gianmini Foundation Monograph « No. 19 « February, 1967 3

States. “Projected” rates of growth
in California for the period 1954—
1965 are higher than, but not in-
consistent with, observed United

States rates of productivity growth

for the period 1954-1962. Beyond
1965, implied productivity growth
rates projected for California fall
off somewhat faster than produec-
“tivity growth rates projected inde-
pendently for the United States. If
the growth rates projeeted for the
United States are realistic also for
California, levels of economic ac-
tivity projeected here will provide
employment opportunity short of
the labor force presently projected
for the state.

8. Projected growth rates in Califor-

nia output for 1954-1965 compare.

well with observed growth rates
during 1954-1962 for all economic
sectors combined and for the subag-
gregate consisting of service and
construction sectors. However, pro-
Jected growth rates for primary ag-
rieulture are greater than observed,
and those for manufaeturing are
less than observed, comparing these
same periods. This does not make
the comparison of results under
different alternatives less meaning-
ful but does provide convincing
evidenee that none of the alterna-
tives projected can be regarded as
a realistic “forecast” for this pe-
riod. The hazards of regarding the
projections beyond 1965 as fore-
casts are obvious.

6. Because agriculture is a large
water user, overprojection of pri- .
mary agriculture implies signifi-
cant overprojection of total water
requirements. Projected aggregate
output relative to projected total
water requirements reflect the not
surprising result that state water
requirements are much more sensi-
tive to growth in the agricultural
sector than is state cutput. Still,
even though projected levels of
state water requirements appear
excessive, the differences in water
requirements under different ex-
ternal trade constraints retain va-
lidity as indicators of the sensi-
tivity of water requirements to the
product composition of external
trade.

In the following repoi't, a statement
on the projection model precedes the

. summary of empirical results. Some

well-known mathematical forms of ex-
pression are employed in this diseussion
with a minimum of elaboration. Certain
points are developed in more detail in
a series of three notes in Appendix A.
In the empirical sections, many results
are summarized by four major sectors—
primary agriculture, agricultural proc-
essing, manufacturing, and other. In
all such instances, results by 28-sector
detail are included in Appendix D. The

remaining appendices contain empirical

detail supporting or amplifying textual
summaries and exposition.

THE PROJECTION MODEL

The projections have been generated
by a Leontief-type open input-output
model for the California economy. The
essential features of the Leontief input-
. output construct are generally known

and need only brief description here.’
A more precise statement appears in
Appendix A-1.

In broad outline, the aggregate econ-
omy of California is divided into a num-

* For more complete statements and deseription of the model, the reader is referred to Leontief
(24) and to standard sources such as Chenery and Clark (15); Dorfman, Samuelson, and Solow
(18) ; and Allen (1). Treatments specifically focusing on input-output as a technique for regional
analysis may be found in Leontief et al. (25), Chenery and Clark (15), Chenery (14), Tsard

etal. (21), and Moses (28).
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ber of sectors, They are classified into
two groups, one group regarded as en-
dogenous and the other as exogenous.
In erude terms, the endogenous sectors
in the model on which the present pro-
jeetions are based contain classes of
products normally produced by private
firms in a private enterprise economy.
The exogenous sectors cover households,
government, external trade, and private
capital formation. A full listing of en-
dogenous sectors in the California
model follows, and a complete deserip-
tion indicating product detail of each
sector is to be found in Martin and
. Carter (26) and (27):
1. Meat animals and products
2. Poultry and eggs
3. Farm dairy products
4. Food and feed grains
5. Cotton
6. Vegetables
7. Fruit (excluding eitrus) and nuts
8. Citrus

9. Forage
10. Miscellaneous agriculture
11. Grain mill products
12. Meat and poultry processing
13. Dairy produects
14. Canning, preserving, and freezing
15. Miseellaneous agricultural proc-

essing

16. Chemicals and fertilizers
17. Petroleum
18. Fabricated metals and machinery
19. Aireraft and parts ‘
20. Primary metals
21. Other manufacturing
22. Mining
23. Utilities
24. Selected services
25. Trade and transportation
26. Unallocated
217. Serap and by-products
28. Construction

To help identify terms and conecepts
introdueed in this section, eertain rela-
tionships are discussed in greater detail
in Appendix A, The Leontief input-
output model is regarded as a “useful”

device for projecting economic activity
essentially because it takes account of
sectoral interdependence among the
(endogenous) sectors. The intersectoral
flow table (table 1) helps to elarify the
sense in which interdependence is taken
into account.

In this table the first #» rows and col-
umns represent endogenous sectors. The
column headed “total supply” repre-
sent total supply of product of the cor-
responding endogenous (row) sector in
a given year required to support the
level of economic activity of that year.
Thus, X?; represents the total supply of
product of sector 7. The columns to the
left of the total supply column tell us
how this total supply was “used” in the
regional economy represented by this
table. The entries X7;; in the upper left
partition denote, for given row sector 1,
the amounts of produect 7 used by col-
umn sector j as inputs in producing that
year’s output of sector j. In the upper
left partition then, the entries in a given
row indieate how the produect of the see-
tor represented by that row is distrib-
uted over producing sectors (columns 1
through =) for use as inputs.

The empirical counterpart of table 1
appears in Appendix B as table B-1.
This empirical table is based on the year
1954; the entries expressed in units of
$1,000. To relate table 1 to its empirical
counterpart, sector 1 in tahle B-1 repre-
sents meat animals and products (beef,
hogs, sheep and lambs, ‘and wool and
mohair) measured at the farm level.
Total supply of meat animals appears
in column 34—$584,715,000 in 1954.
Sector 12 in table B-1 deals with the
processing of agricultural products,
specifically meat and poultry process-
ing. A glance across row 1 of table B-1
will show that most of the total supply
of meat animals goes to sector 12 as
input ($562,638,000), that is, for fur-
ther processing before moving on into
final consumption.

Columns in the exogenous sector in
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table 1 represent exogenous final de-
mand. The first four of these may be
regarded approximately as purchases
for current consumption, while the last
includes for each row sector capital
goods produced over and above that re-
quired for replacement of capital used
by the economy during the year. That
part of total supply not used as input in

the endogenous sectors flows to these

final demand sectors. That is, the entry
in each row of the total supply. column
is simply the sum of all entries in the
corresponding row appearing in col-
umns to the left. The five exogenous col-
umns in table 1 are designated by #, s,
f, e, and AK, respectively, in the empiri-
cal table B-1. From seetor 1 of table B-1,
only a very small amount flows to final
demand component ¥ in 1954, and a
larger but still gmall amount appears as
an inerease in inventories in the com-
ponent AK. For a more complete de-
seriptive interpretation of measured
flows, see Martin and Carter (26) and
(27).

The diseussion above pertains to a
distribution of the {ofal supply of prod-
uct of a given endogenous sector over
the set of endogenous producing sectors
and exogenous final demand sectors.
But in an “open” regional economy like
that of any state, a significant propor-
tion of the total supply of certain sector
products may be imported. Thus, in
California, total supply of product of a
sector may be somewhat larger than
“gross domestic output” (GDO) of the
sector. The M’s appearing in the ecolumn
to the right of total supply in table 1
represent imports of products of the
corresponding row sectors, and the next
column of AU’s represent net withdraw-
als from inventory. These are entered
with negative signs to indicate that they
are subtracted from total supply to get
gross domestic output, which appears
for each endogenous row in the column
headed “row sum.”

The importance of imports is exem-
plified again by sector 1 of table B-1 in

Lee: Californiae Economic Growth

the eolumn headed “competitive im-
ports.” Net imports in 1954 of meat ani-
mals and products are estimated at
$247,834,000, more than 42 per eent of
total supply of products of this sector.
It should be noted that only net imports
appear in the import column of table
B-1 {and, correspondingly, in table 1).
That is, sectors which show net exports
in 1954 show zero entries in the import
column. Thus, some of the M; in the im-
port column of table 1 are zero. The
1954 net import or net export position
of a sector was maintained in the pro-
jections generated for the California
economy. That is, a sector that was a
net exporter {net importer) in 1954 was
not permitted to become a net importer
(net exporter) in the period covered by
the projections.

The four rows of Z entries appearing
in the lower left partition of table 1 rep-
resent “inputs” purchased by endoge-
nous sectors from exogenous sectors.
The exogenous sectors represented by
these rows are, respectively, nonecom-
petitive imports, state and local govern-
ment, federal government, and house-
holds. Noncompetitive imports refer to
imports of produets not produeed in the
California eeconomy. They represent im-
ports over and above those included in
the import column described above. The
latter are eompetitive imports, i.e., im-
ports of produects produced in the Cali-
fornia economy. Inputs from govern-
ment sectors are not inputs in the usual
sense of the term. Empirically, they are
measured by the tax receipts from see-
tors indicated (conversely, by sector tax
payments-to government). The house-
hold eomponent of input includes pay-
ments to households by sectors for serv-
ices provided by households, aggregat-
ing all types of household income. Thus,
from the household point of view, row
entries are household income received
from different sectors. The same inter-
pretation of inputs supplied by exoge-
nous sectors may be extended to the Z
entries in the exogenous columns of
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table 1. These entries represent direct
purchases by exogenous final demand
sectors from the exogenous supplying
sectors. -
Looked at in another way, a column
of table 1, say column j, may be viewed
as the purchases by sector 7 from each
of the endogenous sectors and the exog-
enous supplying sectors of the inputs
required to produce the output X;. If

payments to all exogenous supplying
sectors are included in the four rows:
of Z entries, the value of output will be
exhausted in payments for inputs, Ac-
cordingly, the sum of inputs in column
j will equal the entry for the corre-
sponding row in the row sum column.
This equality holds for the empirical
measures used in the present projec-
tions.

‘The System of Projection Relations

The arrangement of flows depicted in
table 1 may be represented by a system
of linear relations and interpreted as
deseribing the produetion system of an
economy. The transformation from tab-
ular to algebraic form is outlined in Ap-
pendix A, and only minimum comment
is ineluded here. Central to the inter-
pretation as a representation of a pro-
duction system is the technical coeffi-
cient, defined for each cell in the upper
left partition of table 1. The technical
coefficient for cell 45 (denoted a;; in Ap-
pendix A.1) is defined as the amount
of product of sector % required as input
by sector j per unit output of the latter.
In table 1, it is the entry X7;; divided
by X;. In the present context of the
California model, these coefficients are
referred to as gross technical coefficients
because the input X7;; comes from a dis-
tribution of total supply over sectors
and a part or all of the input in a par-
ticular cell may be imported.

The gross technical coefficients ar-
rayed in n rows and n columns corre-
gponding to the upper left partition of
table 1 is the matrix of technical coeffi-
cients, designated by A in Appendix
A-1. Without reproducing the algebraic
manipulation outlined in that appendix
note, we write here in matrix form for
year T the system of linear relations
equivalent to what appears in the first
n rows of table 1.

(1.1) [I—A]XT‘: YT+AKT—MT
where the matrix [I-4] is (nxn),

and the remaining symbols, Xy, ¥y,
AK g, and M, each denote # element col-
umn vectors. This is the system from
which the projection scheme here em-
ployed is derived. Put in another way,
the projections generated were such
that they satisfy for each projection
reference year T the set of constraints
represented by the system (1.1).

But the system as written in (1.1)
is not in suitable form for direet gen-
eration of projections. If all of the vec-
tors appearing on the right of (1.1)
were given (or, more relevant in the
projection context, could reasonably be
projected independently of Xy on the
left), the domestic outputs Xr compat-
ible with the given “final demands”
(¥r, AKy, and ~M7) could be deter-
mined in a straightforward way hy
solving (1.1) for X,. The solution is:

(1.2) Xr=II-41" (V7 + AKp — M)

where superseript —~1 denotes inverse.
The solution (1.2) assumes that the base

.year technical coefficients A are valid

without change in the projection year.
The difficulty is that, while one can hope
to develop meaningful independent pro-
jections of the final demand component
Y7, the levels of imports and the levels
of capital increments cannot be dealt
with very meaningfully unless they are
related to the levels of projected sector
outputs represented by X, To handle
this in the projection system, import
and eapital coefficients (which in effect
relate import and capital requirements



8

to domestic output) are defined and in-
troduced in the system. In this process
M and AK disappear from the right of
(1.1) and through the import and capi-
tal coefficients adopted become em-
bodied in the endogenous meechanism on
the left. Specifically, the matrix [I - A]
is modified in a manner such that, for
given import and eapital coefficients de-
termined exogenously, the levels of
these requirements will be determined
simultaneously with the projeeted vee-
tor of sector outputs. The level of final
demand, Y r, is still projected independ-
ently. A
The modifications ineorporating im-
ports in matrix [I - 4] are noted first.
Information was not available to permit
the separate alloeation of imports from
other regions and domestic output over
producing sectors of the California
economy for use as inputs. What was
determined empirically was the column
of M; in table 1, and total supply of
product 7 was distributed over purchas-
ing sectors. As the California economy

(1.3)
(1.4)

where C in (1.4) represents the matrix
- in brackets on the left of (1.3)." The
adjustment in (1.3) replaces the iden-
tity matrix in [1~ 4] by the reciprocal
matrix [I-Dn]”, a diagonal matrix
with 1/{1~m;) as the entry in the ith
drow. At the same time, the vector of
import levels, M, disappears from the
right of (1.1), In effect, the adjusted
matrix C takes into account the fact
that a eertain proportion of require-
ments of product of importing sectors
will be imported and not produced do-
mestically. (Import eoefficients for net
exporting sectors are zero.)

CXr =

Lee: California Economic Grewth

grows, total supplies of product re-
quired to support the higher levels of
activity inerease. These increased re-
quirements are reflected by the inter-
dependence coefficients in the matrix
[I-A]-. However, it is not realistic to
require that the full increase in sup-
plies be met by corresponding increases
in California domestie production. Im-
ports into the state in the future, as in
the past, will contribute to meeting sup-
ply requirements in eertain import see-
tors, T

To deal with imports in the projec-
tion scheme, import coefficients have
been defined for each sector represent-
ing the proportion of that seetor’s total
supply imported. Denoting the import
coefficient for sector + by m; and de-
fining the (nxn) diagonal matrix D,,
incorporating the import coefficients in
the endogenous mechanism has been ac-

.complished by suitable adjustment in

the matrix [I—-A4] (see Appendix
A-1). We write the result directly from
(A.1.8) and (A.1.9):

(I — D) — A} X7 = Y7 + AKr

Yr + AKr

For given import coeffieients (i.e.,
given C matrix) and for given ¥r and
AK,, projected sector outputs X must
satisfy the constraints represented by
the system (1.4). But the appropriate
import coefficients which are to enter
in € do not need to be determined ex-
ogenously, and their determination does
introduce difficult problems, particu-
larly for an open regional economy
where met imports constitute an im-
portant component of total supply in
some sectors, The difficulty is rather less
with the A term in (1.3) than with the
term [I—D,]-*. The coefficients in A

* Expression (1.3) differs from (A.1.8) in that the term D,, representing inventory withdrawal
coefficients in the base year, has been set equal to zero in (1.3). This imposes on the projection
scheme the condition that supply requirements may not be met by withdrawals from inventory.
In the long-run context of the projection model, this is a reasonable simplifying condition.
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reflect total input requirements of
product 4 per unit output of sector 7.
Although the wvalidity of assuming
stable technical coefficients for purposes

of projection remaing open to question,

the assumption of stable import coeffi-
cients ig still more questionable. Tech-
nical transformation rates over time
would be expected to be somewhat more
rigid than trade flows; and, in a situa-
tion in which the requirements reflected
by the technical eoefficients are stable,
a large number of alternative patterns
of domestic output versus trade with
other regions wonld meet these require-
ments.

In the present projections for the
California economy, the assumption of
stable import coefficients (that is, car-
rying over the fixed base year import
coefficients to the projection period) has
not seemed tenable. At the same time,
the problem of determining a “most
plausible” set of import coefficients for
a particular projection year is most
diffieult. The' trade constraints intro-
duced in the present work do not deal
adequately with this problem. The pro-

.........

(1.6)

Terms entering (1.6) are fully defined
in the appendix. Noted here is merely
the role of the added terms appearing
in this form. Performing the multiplica-
tion, we may write:

(a) CXT — By (AKT) =
) KXr — (AKy) = K,

(1.7

In (1.7a) the role of —Fy is to assign a
certain proportion of the capital goods

cedure followed is outlined in more de-
tail in Appendix A-3. Briefly, it imposes
the condition that California’s trade
with the rest of the world must balance
in respect to “current account’” but not
necessarily in respect to eapital forma-
tion. Projections presented are then
projections for three specific alternative
trade patterns which meet this condi-
tion.

If independently projected ¥, and
AKy were available, the projected out-
put vector X could be readily obtained
from the solution of (1.4).

(1.5)

But, as indicated above, the inerement
in capital (AKy) required to sustain
growth cannot reasonably be projected
independently of growth in cutput it-
gelf. To take account of this, a further
modification has been made on the left
of (1.4) to incorporate capital growth
in the endogenous mechanism,

The algebraic: manipulation is out-
lined in Appendix A-1. The result, writ-
ten in partitioned matrix form, is:

= C—I(YT + AKT) .

increment generated during the projec-
tion span to projection year 7, When
this part of the eapital inerement is sub-
tracted from CXy, remaining supplies
go to meet final demand Y.

The matrix K is a matrix of capital
“requirement” coefficients. An element .
k;; represents product of sector ¢ re-
quired as capital goods per unit of ca-
pacity of sector j. Only sectors produc-
ing capital goods are represented by
rows in K.° In the California model, the

5 Although Zusman and Hoch (72) developed coefficients for both “expansion” eapital and for
mventones, only expansmn capital has been included in the empirical projections. The effect of
omission is small in relative terms since the inventory coeﬁic1ents are very much smaller than the
expa.nsmn capital coefficients.
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K matrix is (15 x28). In the projec-
tions, the coefficients in K are applied
directly to sector outputs in generating
eapital requirements. This implies that,
if there existed excess eapacity in the
base year 1954, this excess capacity is
carried along in the projected capital
stock requirements for reference year T
In (1.7b) the term K X, represents total
stock of capital goods which it is re-
quired to have on hand at the close of
projection year T if capital stocks to
sustain growth are to be maintained.
The vector K, on the right, on the other

(1.8)

AKT K :

Projections so generated satisfy the
- constraints (1.6).
Base year (1954) empirical measures
'of matrices ¢ and K and of the column
vector K, based on Zusman and Hoch
(72) and Martin and Carter (26) are
reproduced in Appendix B. The appro-
priate operator Ey depends only on the
gpan covered by a particular projection.
Therefore, if base year import coeffi-

..........
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hand, represents stock of capital goods
on hand in the year on which the pro-
jection is based. Subtracting the capital
goods increment produced during the
period 0 to T from capital goods on
hand at T leaves capital goods on hand
at base point 0.

The vector of capital goods on hand
initially, K, = KX,, is given for the pro-
jection sinee the matrix K and the vector
X, are both given, Hence, for independ-
ently projected Yr, X, and AKr are
‘projeeted by:

RES

—7 Ko

cients were to be employed in projee-
tion, conditional projections of Xr and
AKX are directly obtainable from (1.8),
given independently projected final de-
mand Yr. Actually, import coefficients
have been adjusted for different T by a
procedure described in a subsequent see-
tion. The next section considers inde-
pendent projection of the final demand
veector Y.

Final Demand Projections

The empirical final demand projee-
tions adopted and more details on spe-
cific procedures used are summarized in
Appendix C. The comments here pre-
sent a brief general statement of what
was done.

The vector Y7 in (1.8) is actually an
aggregate of four components-—house-
hold purchases, state and local govern-
ment purchases, federal government
purchases, and net exports from Cali-
fornia. Empirical measures of the sepa-
rate components are available for the
base year 1954, and each component is
projected separately for year 7. For
each component, projections are tied
directly to other generally available pro-
Jected aggregates of related magnitudes
for the California and United States

economies. Aecordingly, United States
per capita personal income has been

-projected, based on per capita gross

national product projections available
in Landsberg ef al. (23). Per capita per-
sonal income in California has then been
projected from the United States pro-
jeetions, based on the relationship be-
tween California and United States per
capita incomes as estimated from post-
war data. California Department of
Finanee population projeetions (11)
have then been adopted as a basis for
deriving aggregate income measures.
The convenience of taking advantage of
the rather considerable work underlying
these related projections is obvious. But,
in addition, some gain is achieved from
seeking this kind of overall control and
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maintaining a degree of compatibility
with projected incomes at the national

level as well as the commonly aceepted

projections of population at the state
level.

In view of the controls imposed by
such independently projected aggre-
gates, the present projections of growth
of the California economy relate to the
following guestion: Accepting the inde-
pendently projected California popula-
tion estimates and assuming that Cali-
fornia per capita incomes keep pace
with projected United States per capita
ineomes, what is implied for the sectoral
composition of total California output
as we look ahead to 1975% The proce-
dure has been to start from exogenous
projections of final demands and deter-
mine the vector of sector outputs re-
quired to meet the projected demand.
The. solution is then examined for its
implications for total employment in re-
lation to prospective labor foree as sug-
gested by projected population and by
reasonable expectations of trends in la-
bor produetivity. Of eourse, other as-
pects of the projected California econ-
omy are also examined, ineluding the
implied water delivery requirements in
each projection reference year,

As to the independently projected
final demands, one of the forces contrib-
uting to a changing eomposition of total
product in an advanced economy, as it
continues to develop, is the variation in
income elasticity of demand among
products. In particular, the mass of
empirical evidence over the years points
to relatively low income elasticities of
demand for different categories of agri-
cultural products at levels of per capita
ineome characteristic of advanced econ-
omies. In contrast, demands for certain
convenience or luxury items, including
many consumer durables, show some-
what higher income elasticities. This is
commonly recognized as an important

foree leading to a declining relative im-
portance of the agricultural sector as
per capita incomeg increase. To allow
such effects to influence directions of
projected growth in the California econ-
omy, income elasticities varying over
sectors have been applied in projecting
certain components of final demand,
namely, the domestic hougehold and ex-
port demand components.

The sectoral income -elasticities
adopted are summarized in table C-3,
and the main sources drawn upon are
cited in that table. The particular nu-
merical coefficients chosen cannot be
strongly defended as “best” on clearly
definable objective citeria, but they are
regarded as reflecting demand charac-
teristics somewhat more eclosely than
would the assignment of unit elasticity
to each sector. Some gquite arbitrary

. judgments are apparent. For example,

elasticities assigned to agricultural proc-
essing sectors differ from corresponding
primary agricultural sectors only be-
cause of the weights employed in deriv-
ing macro (sectoral) elasticities from
micro (product) elasticities. In other
sectors, unit elasticities have been as-
signed not so much from positive evi-
dence that this is appropriate but be-
cause there wag inadequate basgis for
doing otherwise. In these cases, unit
elasticity has at least the advantage of
being neutral, in the sense that it does
not disturb the weighted average elas-
ticity of unity which was preserved in
projecting domestic household demand
to maintain the “adding up’ property
of expenditures, ie., to ensure that the
sum of sector expenditures will conform
to total expenditure projected inde- .
pendently. .
Unit elasticity of total per capita ex-
penditures with respect to the various
measures of per capita income was as-
sumed throughout. Therefore, sector
elasticities are at the same time income

® Actually, the historical relationship adopted for projecting California per capita income from
United States per capita income preserves a higher per capita income in California but converg-:
ing on the United States average as income inereases.
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and expenditure elasticities and can be
employed accordingly in projection. For
the California domestic household de-
mand sector, total per capita expendi-
tures have been projected directly and
total expenditures then derived by mul-
tiplying by projected population. Sector
elasticities then enter in allocating total
expenditure over sectors.

The same sectoral income elasticities
are applied in projecting the export de-
mand vector. However, positive exports
were projected only for those seetors
that were net exporters in the base year.
Base year net importing and balanced
sectors were projected to continue as
such and were, accordingly, assigned
export demand values of zero. Preserv-
ing the base year net export or net im-
port position of each sector was re-
garded as compatible with fixed relative
prices assumed throughout in projec-
tion. Fixed (1954) relative prices are
implied in the measnrement of all values
in constant 1954 dollars.

In the case of exports, the relevant
related measures are per capita incomes
and population in the rest of the United
States, and the corresponding United
States magnitudes have been employed
in implementing export projections.”
This is not a completely satisfactory
method for generating independent pro-
jections of export demand. One ques-
tionable result is that submerged in the
procedure lies an implied rigidity which
preserves, sector by sector, California’s
share in the total market outside Cali-

dfornia. Extensive supporting analysis
would be required as a basis for im-
posing specifie assumptions reflecting
changing shares in the external market,
but changing shares do need to be ac-
cepted as the more realistic prospect.
Actually, where adjustments were sub-
sequently made in export demands to
take aceount of trade balance, the result-
ing projected exports no longer imply

Lee: California Economic Growth

fixed shares. But these adjustments ean-
not be regarded as being based on ade-
quate supporting analysis of the type
mentioned.

The remaining two final demand vee-
tors independently projected are pur-
chases by government sectors from the
California economy-—state and local

- government on the one hand and fed-

eral government on the other. In both
cases, the equivalent of unit income elag-
ticity of purchases from each sector was
applied. State and loeal government
purchases were projected for each sec-
tor in proportion to projected state per-
sonal income. Federal government pur-
chases were projected for most of the

projection span in proportion to pro- -

jected United State gross national prod-
uct (see table C-6).

For state and local government pur-
chases, the procedure entailed a straight-
forward application of the appropriate
projection eoefficient uniformiy to base
year (1954) sector purchases; that is,
the relative alloeation over sectors con-
forming to that originally developed in
(26) is preserved. Federal government
purchases in California, on the other
hand, were only partially allocated to
sectors in (26) and (72), the bulk of
federal purchases being in effect classi-
fied as exports from California and not

distinguished from other exports in the

exporting sector. In view of the impor-
tance of federal purchases as a compo-
nent of final demand, it seemed desirable

to attempt for the present work a more

complete sector allocation of this cate-
gory, even though the basis for doing so
is on the whole rather nebulous. There
is also basis for concluding that total
federal purchases in California and its
sectoral allocation have changed in im-
portant ways since the base year, and it
gseemed desirable to allow this change,
regardless of what the future may hold,
to be reflected in the projection base.

" This procedure, of course, disregards the component of California exports moving into foreign

markets,
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Aceordingly, sectoral allocations have
been developed not only for 1954 but
also for 1958 on the basis of such inde-
pendent information as could be assem-
bled. The resulting measures are sum-
marized in table C-6 along with projec-
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tions for 1965, 1970, and 1975. Thus,
1958 serves as the base for federal ex-
penditure projection, and the uniform
projection coefficient applied to each
sector preserves the 1958 sector alloea-
tion in the projections.

EMPIRICAL RESULTS

Asnoted, straightforward projections

employing bdse year import coefficients

would be expected to generate an in-

creasing trade deficit for the California
economy with the rest of the world. To
deal with this in empirical projections,
adjustments in import coefficients of net
importing sectors have been introduced
to force what has bheen ecalled a balance
in California’s accounts with the rest of
the world “on current account” (see
Appendix A-3). The part of California
eross domestie output required to sup-
port economic activity on current ae-
count (GDO component X*) is simply
projected GDO by sectors based on in-
dependently projected final demands
which disregard capital growth require-
ments (i.e., disregarding the second
. term on the right of A.3.2). Three alter-
native sets of adjusted import coeffi-
cients, each representing extreme as-
sumptions on changing trade patterns,
have been derived on the basis of these
initial projections, and modified projec-
tions, including allowance for capital
growth, generated for each alternative.
The trade constraints imposed are each
arbitrary in an important sense. They
are regarded as relevant and informa-
tive for exploring sensitivity of the state
economy to different external trade pat-

" terns. But at the same time, these con-
straints do not rest on sufﬁment sup-
porting analysis to claim that they
somehow represent ‘“realistic” alterna-
tive patterns of external trade. This
failure of trade constraints to capture
external trade patterns is an important
reagon why the. projections are to be
viewed with considerable caution as re-
alistic projections of growth rates, par-
ticularly at the detailed sector level. The
partial comparisons with observed ex-
perience summarized in a subsequent
section provide more conerete support
for this observation,

In the results presented here, 1n1t1a1
projections of GDO component X* are
first summarized to give a clearer indi-
cation of the mechanism generating the
trade deficit and the magnitude of the
gap to be closed by trade balance ad-
justment. Following this, results under
the alternative trade-balancing adjust-
ments are summarized. Although all
projections have been generated by the
more detailed 28-endogenous-sector
model previously deseribed, the main
results have been aggregated by four
major sectors Tor summarization here.’
In these cases, comparable tables for the
28-gsector classification appear in Ap-
pendix D.

Initial Projections—GDO Component X*

The major purpose of initial projec-
tions of this component was to obtain a
quantitative indication of the implied
trade deficit under the assumption that

5 Consolidation of detailed sectors into major sectors was as follows:

base year import coefficients for net ini-
porting sectors carry over unchanged
to the projection period. Directly rele-
vant. results are summarized in table 2.

primary agriculture

[1-10], agricultural processing [11-15], nonagricultural manufu.cturmg [16-21] ) and other
[22-28]. The numbers in brackets refer to defailed sector numbers in table B-1.



TaBLE 2
IMPLIED TRADE BALANCE, INITIAL PROJECTIONS, GDO COMPONENT X!

Exports Importa
" Federal Federal Trade surplus
v GDO-X* receipts expenditures N;;t» L Goods and . . Noneom- or deficit
ear eeicl;e:; dggf’rr:s serviess Tota Competitive petitive Total
| 1 2 3 4 5 6 7 8 9 10
thousand 1954 dollars
1954.......... 53,153,961 3,350,913 4,362, 800 . 4,011,877 3,451,776 7,463,863 8,005,224 523,056 6,618,880 844,783
10685.......... 01,658,985 9,782,821 11,234,886 1,452,085 5,027,580 6,470,845 10,332,982 881,395 11,214,377 —4,734,732
1970.......... 117,295, 56 12,672,310 13,603,832 1,021,522 5,880,082 8,910,504 13,120,584 1,106,626 14,227,210 --7,316, 608
1975.......... 145,708, 966 15,847, 526 16, 368, 511 520,985 7,088,257 7,577,242 18,172,258 1,351,703 17,524,051 —4,0486, 800
Avernge annusl growth rates (per cent) ’

1954-1965. ... 5.08 5.64 1.73 3.48 4.0 4,85
1965-1870... .. 5.08 5.31 4.04 3.31 4.90 4.66
1970-1975.. ... 4.43 4.58 3.63 3.68 4.28 4.09
Sources: ’ Col. 5: Table D-3.

Col. 1: Table D-1. Col. 6: Column 4 plus column 5.

Cols. 2 and 8: Projections based on fixed hase year ccefficients in table B-2 and Col. 7: Table D-2.
GDQ in table D-1, Col. 9: Column 7 plus column 8.

Col. 3; Table C-6. : Col. 10* Column 6§ minus column 9.

Col. 4: Column 3 minus column 2.
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The 1954 measures which appear there
have been generated from 1954 “cur-
rent” final demands (that is, disregard-
ing capital formation AK) by the same
gystem of relations used to obtain the
projections for 1965, 1970, and 1975.
Accordingly, for present purposes, the
1954 apgpregates are comparable to the
projected magnitudes. Mainly to bhe
noted from these initial projections is
the rapidly aceumulating deficit in Cali-
fornia’s trade with the rest of the world.
The characteristics of the projection
scheme responsible for this growing im-
balance are suggested by looking briefly
at the components of external trade rec-
ognized by the projection model.

Ag previously noted, federal expendi-
tures in California may be regarded as
appearing on the export side of the
trade balance accounts, while federal
receipts from California constitute an
offset on the import side. Federal re-
ceipts have been projeeted using fixed
base year coefficients defined in Appen-
dix 1-A and, hence, federal receipts
from each sector are directly propor-
tional to projected GDO for the corre-
sponding sector. Federal expenditures,
on the other hand, have been projected
independently by procedures outlined
in Appendix C. The net excess of fed-
eral expenditures over receipts appears
as “net exports” and is combined with
indeperidently projected exports of
goods and serviees to give total exports.
Attention is called to the steady decline
in excess federal expenditures through
the projection span and, particularly,
to the fairly marked decline between
1954 and 1965. Although total federal
expenditures and receipts-both inerease

steadily over the projection span, the

latter is projected to grow at a faster
rate than the former, thus resulting in a

declining econtribution from this source
to the trade balance, The average annual
growth rates appearing in the lower
panel of the table bring this out clearly.

Imports of goods and services are the
sum of competitive and noncompetitive
imports. BEach of these categories is pro-
jected on the basis of fixed (base year)
import coefficients varying over sectors.
Sector by sector (for importing sectors),
imports grow in proportion to projected
GDO. The average annual growth rates
for the import categories in table 2 dif-
fer from those for GDO only because of

" the different sector weighting implicit

in the computed measures.

As to the average annual growth
rates, each of the items entering the ex-
port side of the acecounts (goods and
services exports and federal expendi-
tures) grows at a somewhat slower rate
than the items entering the import side
(competitive and noncompetitive im-
ports and federal receipts). This, of
course, reflects forees operative in the
projection scheme. Federal expendi-
tures and exports of goods and services
are each the result of independent pro-
jections which depend in an important
senge on growth rates in United States
regions other than California. In addi-
tion, agricultural products, with low ex-
penditure elasticities of demand, are an
important component of exports. Fed-
eral receipts and other imports, on the
other hand, are tied much more closely
to the growth rate of the domestic Cali-
fornia economy, and products of nonag-
ricultural manufacturing sectors domi-
nate the demand for imports projected
at base year rates per unit of GDO. The
distribution of GDO-X* and the imports
and exports implied by this component
for the four major sectors mentioned
are shown in table 3.°

®In the detailed 28-sector model employed in projection, competitive imports were projected
at zero level for net exporting sectors and exports were projected at zero level for net (competi-
tive) importing sectors. However, each major sector contains both net importing and net export-
ing sectors. Positive competlnve imports and positive exports appear for each ma.Jor sector, the
former obtained by summing over net 1mportmg sectors and the latter by summing over net
exporting sectors within the respective major sectors.
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TasLE 3

INITIAL PROJECTIONS, GDO COMPONENT Xl, COMPETITIVE IMPORTS
AND EXPORTS, BY MAJOR SECTORS

Major sector® 1954 1965 1970 1975 1954 1963 1970 1975
thousand 1954 dollars per cent of tolal
GDO component Xt
Primary agriculture........... 2,836,216 4,299,334 5,084,937 5,050, 389 5.34 4.69 4.34 4.08
Agrieultural proeessing. .. ..... 4,906,875 7,643,920 9,114,129 10,709, 462 9.23 8.34 7.77 7.35
Manufacturing. ............... 16,864,593 | 27,135,055 | 34,734,242 | 43,336,250 | 81.73 | 29.60 | 29.61 | 29.74
Other.........coiiiiiiiannns 28,546,277 | 582,880,677 68, 362, 2549 85,710,867 | 53.70 | 57.37 | 58.28 | 58.82
Totalt............oo i 53,153,961 | 91,658,985 | 117,205,565 | 145,706,966 | 100.00 lﬂb,DO 100.00 | 100.00
Competitive imports
Primary agriculture........... 263,707 444,475 546, 654 655,963 4.33 4.30 4.17 4,06
Agricultural processing. ....... 521,506 852,444 1,033,043 1,226,745 8.56 8.25 7.87 7.5
Manufacturing 5,245,613 8,917,112 11,385,158 14,092,066 | BG6.06 | 806.30 | 86.77 | B7.14
Other.........coiiviiiian.. 04,398 118,951 155,728 198, 585 1.08 1.15 1.19 1.22
Totalt. ..o 6,095,224 10,332,982 13,120,583 16,172,250 ;| 100.00 | 100.00 | 100.00 { 100.00
Faports

Primary agriculture........... 573,446 734,870 | 814,163 915,694 | 16.61 14.62 | 13.B2 12.98
Agricultural proceesing........ 821,808 1,010,131 1,099,988 1,213,734 | 23.81 | 20.09 18.88 17.20
Manufscturing 1,181,121 1,963,037 2,417,395 3,052,202 | 34.22 | 39.04{ 41.05| 43.25
Other............coiivevina 875, 506 1,319,784 1,557,819 1,874,964 | 25.36 26.25 1 26.45 | 26.57
Totalt.......oviin s, 3,451.941 5,027,822 5,880,365 7,056,594 | 100.00 | 100.00 | 100.00 | 100.00

* Primary agriculture: Sectors 1-10. Agricultural processing: Sectors 1-15. Manufacturing: Sectors 16-21. Other:

Sectors 22-28. .
t Entries may not add to totals due to rounding.
Sources: Tables D-1, D-2, and D-3.

The rvesult of the relatively more
rapid rate of growth in import aggre-
gates as compared with exports shows
up in the final column of table 2 as a
substantial and growing trade deficit in
projection reference years 1965, 1970,
and 1975, This contrasts with a trade
surplus corresponding to GDO compo-
nent X* for the base year 1954, Of
course, the heavy net excess of federal
expenditures over receipts is clearly re-

sponsible for the surplus position show-
ing in the accounts for the base year. Be
that as it may, the growing deficit ap-
pearing for 1965, 1570, and 1975 was
regarded as ‘‘unacceptable,” and the
magnitudes of the deficits appearing in
table 2 are the basis for the alternative
trade balance adjustments incorporated
in the projections presented in the next
section.

. Alternative Projections Under Trade Balance Constraint

Although the trade deficits emerging
in the initial projeetions suggest that
fixed base year import coefficients can-
not he accepted for projection, a satis-

factory basis for developing speecific
empirical adjustments in-these eoeffi-
cients and specific adjustments in ex-
port final demands leading to “more
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realistic” projections is lacking.” The
burden of closing the trade gap would
be expected to fall disproportionately
on different sectors. It is possible, of
course, to define a large number of
different adjustment schemes for im-
ports and exports which would meet the
mathematieal requirements of the pro-
jection system here employed for remov-
ing the trade deficit in table 2. But many
such adjustments would have little rela-
tion to reality. Clearly, the changes in
California’s pattern of trade with other
regions which will emerge as the Cali-
fornia economy develops are constrained
by potential for development in the
state. And this potential is not distrib-
uted uniformly over sectors.

Only three alternative trade con-
straints for closing the external trade
gap are examined in this report. The
first (A-I) distributes the burden of
closing the gap over all importing and
exporting seetors in proportion to their
respective importance in trade in 1954.
The second (A-II) places the entire
burden on three important manufactur-
ing net importing sectors. And the third
(A-ILI) includes the major agricultural
processing export sector, along with the
importing sectors in A-IT, to share in
the role of closing the gap. Major differ-
enceg in rate of overall growth of Cali-
fornia economie activity would not be
expected under these alternatives. The
domestic (California) sectoral final de-
mands to be met in each case are the
same. What is of primary interest is the
implied relative importance of different
sectors under the different alternatives.
Trade constraint A-I is fairly neutral in
this respect. There are, of course, smaller
imports by importing sectors and larger
exports from exporting sectors than
would be the case without trade balance
constraint, but percentage distributions
of imports over importing sectors and

exports over exporting sectors are simi-
lar to what they would be without trade
adjustment. A-IT and A-IIT are less neu-
tral in their effects. This shows up under
A-Il as a very marked decline in the
manufacturing sector’s share in com-
petitive imports. Under A-III, on the
other hand, manufacturing imports are
somewhat larger absolutely and rela-
tively than in A-IT, compensated by a
substantial increase in exports of proe-
essed agricultural products. Of course,
the differential sector incidence of the
trade-balancing burden shows up also
in the sectoral eomposition of the state’s
aggregate output. Manufacturing GDO
grows relative to primary agrieulture
and agricultural processing under each
alternative due to growth in extrane-
ously projected final demand for prod-
ucts of the former sector relative to the
latter two. Trade constraints A-II and
A.IIT exhibit the expected effects. The
relative importance of manufacturing
GDO is highest under A-TI, And, in
view of the external trade demands on
agricultural processing under A-IIT,
this sector’s share in state GDO, al-
though declining in future time, is high-
est under this alternative. These major
characteristics of the alternative projee-
tions and other points related to overall
balance are elaborated in more detail in
the summary tables and supporting ex-
position later in this section.

 Analyses of regional location of eco-
nomice activity at the level of sector de-
tail adopted in this study are not avail-
able in"a form which gives very reliable
guides for imposing “realistic” empiri-
cal adjustments in projected trade pat-
terns. Indeed, historical measures of
interstate trade flows, an essential in-
gredient of any systematic analysis, are
lacking; and construction of such meas-
ures, even at a highly aggregative level,
from such data as are available would

1 Import coefiicients here refer to competitive imports. Competitive imports represent imports
of goods produced in the California economy; noncompetitive imports refer to goods not pro-
duced in the state. Accordingly, it is assumed that California’s potential for achieving trade
balance through reduction in imports lies entirely in competitive imports.
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represent a substantial undertaking. A
recent comprehensive study focusing on
regional development represents an im-
portant contribution in its attempt to
deseribe and interpret in a systematic
way observed regional shifts in economic
activity (Perloff et ol., 30). Following
earlier work on the economics of loca-
tion, the combined role of the familiar
major locatonal factors is recognized in
the interpretation of historical experi-
ence. The important factors may be clas-
sified as: (1) accessibility to resource
supplies, due either to natural endow-
ment within the region or to more con-
venient accessibility to foreign supplies
of imported resource materials; (2) ae-
cessibility to markets for final products,
either within the region or in nearby
external regions; and (3) the complex of
Intersectoral relationships which, from
the peint of view of an individual sec-
tor, improves aceess to supplies of inter-
mediate Inputs or aceess to markets for
intermediate outputs, usually referred
to as “agglomeration effects.” The rele-
vance of such faetors is plausible enough
from a priori eonsiderations and also
finds support in historieal observation.
However, empirical implementation
which gives appropriate weights to
such factors in projection of sectoral
economie activity in the California econ-
omy is another matter. Detailed empiri-
cal industry studies should be helpful
in forming conjectures about the future
which would more fully recognize the
factors listed.

The three alternative trade con-
straints imposed in this study have each
been determined on the basis of the
trade deficit appearing in table 2. Each
constraint imposes an extreme (though
not the most extreme) form of trade
pattern on the California economy, The
factors bearing on potential for regional
development noted above enter in only
a general way into the particular con-
straints selected. The constraints im-
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posed are to an important extent hypo-
thetical. In view of this, interpretation
of results should avoid focusing on the
levels of projected magnitudes as such.
The more meaningful analysis in this
instance comes from comparison of re-
sults generated under different con-
straints, The alternatives adopted are
made explicit below,

The competitive import br eakdown by
detailed sectors (table D-8) for 1954
shows that miscellaneous manufacturing
[21], fabricated metals and machinery
[18], primary metals [20], and chemi-
cals and fertilizers [16] are the four
leading sectors, together accounting for
slightly less than 87 per cent of the
total.”™ One mechanism for reducing the
projected trade deficit is through a re-
duction in imports of produets of im-
porting sectors without a compensating
increase in exports from exporting gec-
tors. The relative importance of the
above four sectors in base year imports
suggests that the extent to which the
projected California trade deficit is to
be met through a relative decline in im-
ports depends in an important way
upon the possibility of a growing self-
sufficieney of these important sectors
within the state economy, and the po-
tential for self-sufficiency in turn de-
pends upon the interaction of locational
factors noted above, More useful judg-
ments regarding the extent to which
such factors limit the degree of self-
sufficiency eould be formed on the basis
of detailed industry studies. But there
is basis for the presumption that acees-
sibility to markets and agglomeration
effects command considerable weight in
assessing potential for three of these
sectors-—chemicals and fertilizers [16],
machinery [18], and “other” manufac-
turing [21] (Perloff et al., 30). The pro-
jected growth in California population
implies a continuing and substantial
growth in the regional market. An in-
creasing degree of self-sufficiency within

1 Numbers in brackets following sector names are sector numbers (see page 5).
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these sectors would not seem an nnreal-
istie expectation. Primary metals [20]
would also be expected to respond to a
growing market for its output. How-
ever, accessibility of resource supplies
must remain a very important factor in
the location of important industries in
this sector.

On the export side of the base year
accounts (table D-9), the secondary ag-
ricultural sector—fruit and vegetable
processing [14]}—was most important,
followed by the manufacturing sectors,
aireraft and parts [19], and petrolenm
[17]. Primary agricultural sectors fig-
ure more prominently in the export pie-
ture as contributors to total exports,
with significant contributions from cot-
ton [5], vegetables [6], and eitrus fruits
[8]. But, even in 1954, it appears that
the aggregate contribution of primary
agricultural sectors to exports was more
than matched by that of the service sec-
tors [24, 25, and 26]. California’s ad-
vantage in the particular primary agri-
cultural sectors noted is related to its
climatic endowment, and the impor-
tance of fruit and vegetable proeessing
is related to the aceessibility of raw ma-
terial supplies, The importance of pe-
troleum is also related to domestic oil
supplies and accessibility to foreign
gupplies.

The aireraft industry, on the other
hand, depends far less on a resource
materials base. Growth of the aireraft
industry nationally has been heavily
supported by federal government ex-
penditures during World War II and
in the postwar period. The California
industry has benefited from a liberal
share of this activity. An endowment of
space for aireraft testing and the avail-
ability of a labor foree, particularly in
the postwar period, has contributed to
California’s establishing and retaining
a strong position vis-i-vig other regions
in this sector. The existence of produe-
tive plants and the growth of related
industry, notably electronics, helps to

ensure a strong place for aireraft (and
missiles) in the projected California
economy. Nevertheless, the guantitative
importance to be assigned to this sector
in California’s projected ecomomic ac-
tivity is inevitably subjeet to fairly wide
margins of error. In the long run, labor
is ultimately a mobile resouree, and
other United States regions are endowed
with space for testing, Furthermore, re-
lated supporting industries have grown
in other regions also and, from the re-
gsource point of view, restrictions on
further growth are no more stringent
than in California. In the present work,
projected aectivity for this sector is
closely related to projected federal gov-
ernment expenditures in California (see
Appendix C), and the procedure for
projecting federal expenditures cannot
be claimed to reeognize at all adequately
the complex process by which allocation
of federal expenditures over states is
determined. The result has been a pro-
jected rate of growth for this seetor
somewhat slower than for the California
economy generally.

Full projections have been generated
for only three specific alternative trade-
balancing constraints. Implementation
of the.constraint in each case involves
adjustment of competitive import co-
efficients, adjustment of the exogenously
projected vector of exports, or a combi-
nation of both. The quantitative deficits
on which the adjustments are based are
those generated by the initial projec-
tions of GDO component X* and sum-
marized in table 2. In the discussion
which follows and in the tables summar-
izing empirical results, the three alter-
native trade constraints are designated,
respectively, A-I, A-II, and A-IIT.

Under A-I, closing the trade gap is
acecomplished by simultaneously increas-
ing exports from exporting sectors and
deereasing imports of products of im-
porting sectors. Furthermore, the bur-
den of closing the gap is distributed
over sectors in proportion to:imports
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and exports generated for correspond-
ing sectors in the initial GDO-X* pro-
jections. However, proportional alloea-
tion here refers to allocation before tak-
ing account of indireet supporting out-
put requirements—that is, proportion-
ality was preserved in the initial vectors
of export increments (AY,) and import
decrements (AX,,) of Appendix A-3.
Indirect cutput requirements, of course,
vary over sectors. In addition, the con-
dition has been imposed that the entire
inerement of supporting indireet output
is to be met from domestic produetion;
ie., no part of supporting ineremental
output required from other sectors is to
be imported. These conditions lead to
distortion in trade patterns so that the
relative distribution of imports and
exports over sectors need not correspond
closely to that resulting from the initial
projections. ‘

Clearly, this equal proportional basis
for adjustment cannot be regarded as
particularly realistie sinee it would be
surprising indeed if the growing Cali-
fornia economy were to distribute the
burden of balancing trade over sectors
in anything closely approximating this
pattern. In this sense, the pattern im-
posed is extreme. However, it has heen
adopted not primarily on grounds of
realism but more as a basis for compari-
son with other more specific allocations
of the trade-balancing burden (alloca-
tions which are also extreme but in the
direction of being too speeific).

A-I1 reflects one such more specific
assumption. In this case the trade gap
is closed by direct constraints on im-
ports of products of three major import-
ing sectors-miscellaneous manufactur-
ing [21], fabricated metals and ma-
chinery [18], and chemicals and fertil-
izers [16]. Imports of the remaining
importing sector in the manufacturing
group (primary metals) have not been
constrained directly mainly because of
the presumed importance of accessi-

Lee: California Economic Growth

bility to resource materials for growth
of this sector. Under the conditions im-
posed, significant growth of this sector
ig agsured even in the absence of direct
import constraints due to the depend-
ence of other sectors in this group, par-
ticularly fabricated metals and ma-
chinery [18] on inputs from primary
metals. As in the case of A-I, the pri-
mary burden of maintaining trade bal-
ance in A-IT is distributed over sectors
in proportion to imports generated in
the initial projections. Import coeffi-
cients of other importing sectors are
altered in the process because of the re-
quirement. that the entire increment of
supporting (indirect) output must be
met from domestic production. Export-
ing sectors also contribute supporting
output, but net exports from these sec-
tors are assumed to remain as initially
(and independently) projected for each
projection reference year. Clearly this
alternative places too much of the trade-
balancing burden on the three sectors
selected. However, if growing self-suffi-
ciency is to figure prominently in Cali-
fornia economie development as a trade-
balaneing mechanism, these three manu-
facturing sectors (and partieularly ma-
chinery and other manufacturing) must
presumably undergo significant change
in this direction. From this point of
view, it seemed instructive to examine
the implications for California’s seec-
toral growth under this extreme.

The assumption underlying A-TIT
differs from A-II only in that the bur-
den of balancing trade is extended to
inelude, in addition to the three import-
ing sectors of A-1I, a single exporting
sector-—fruit and vegetable processing
[14]. This sector was the most impor-
tant net exporting sector in the base
year. The other two leading exporting
sectors, aireraft [19] and petroleum
[17], have not been included to share
the export load in this constraint. It has
been noted that growth of the aircraft
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gector depends heavily on federal ex-
penditures in the projections generated.
For purposes of the comparisons here
sought, further manipulation of federal
expenditures in California was not re-
garded as an “acceptable” deviee for
achieving trade balance. The reluctance
to place additional export demands on
the petroleum sector stems from the
likelihood that the independently pro-
jected exports for this sector are per-
haps quite generous in the initial pro-
jeetions—that is, the initial export pro-
jection based on an expenditure elas-
ticity of 2.2 (see table C-4) probably
projects too large a share of the market
in other regions for California, particu-
larly in view of the substantial growth
projected for the within-state market
for the produects of this sector. Another
reason for restricting the export adjust-
ment to canning, preserving, and freez-
ing [14] was to assign more weight to
the state’s agriculture in the trade-
balancing adjustment. Singling out this
sector remains, of course, a highly spe-
cific assumption. On the other hand, the
effects on primary agricultural sectors,
though not direct, are nevertheless sig-
nificant because of the indirect output
required to support fruit and vegetable
processing.

The trade balance adjustments were
implemented throngh appropriate ad-
justments in the import coefficients of
net importing sectors and the export
component of final demand of relevant
net exporting sectors. Adjusted import
coefficients are presented in tables D-4
and D-5 and the adjusted exports in
table D-6 (Appendix D). Alternative
AT results in a significant reduetion in
import coefficients for each net import-
ing sector in 1965 as compared with
1954 and a further decline in each siib-
sequent projection reference year, 1970
and 1975. On the export side, A-I as-
signs to each net exporting sector a
significant and increasing increment in

exports over the projection span. Thisg
results from the partieular adjustment
mechanism adopted in A-I and the
growing trade deficit to be removed
(table 2).

The more selective adjustments under
alternatives A-IT and A-TII are also
apparent in these comparisons. Al-
though import coefficients of all net
importing sectors are reduced in each of
these alternatives, the significant redue-
tions appear in chemicals [16], ma-
chinery [18], and other manufacturing
[21] on which the import constraints
were directly imposed, and in primary
metals [20], the sector most signifi-
cantly affected by the imposed condition
that indirect supporting output be met
entirely from domestic production.
There are no adjustments in exports
under A-II and only canning, preserv-
ing, and freezing [14] exports are ad-
justed under A-ITI. -Of course, the ad-
justments imposed on sector 14 in the
latter case are rather substantial in
relative and absolute terms, resulting in
projected exports for this sector by
1975 more than twice the level initially
projected independently of trade bal-
ance adjustment.

All other final demand components
remain as initially projected—that is,
remain unchanged from those under-
lying the initial projections of X* in the
previous section. The remaining differ-
ence between the present and the initial
projections is that additional sector out-
puts required to maintain (expansion)
capital stocks are generated by the pro-
jection system in the present case (see
pages 9-10, and Appendix A-1).

The effects of including growth in
capital stock in projection under trade
balance constraint are indicated by a
comparison of results summarized in
tables 4 and 5 with those in table 3.
Again, results have been aggregated to
four major sectors, with corresponding
tables for the 28 detailed sectors rele-
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TapLE 4
FINAL PROJECTIONS, GDO, BY MAJOR SECTORS
Major sector 1954 1985 1970 1975 1954 1965 1970 1975
thousand 1954 dollars per cent of total
Projection A-I
Primary agriculture............ 2,915,178 5,035,373 6,215,289 7,467,630 5.1 4.56 4,28 4.18
Agricultural processing. ....... 4,949,000 8,821,432 10,467,742 | 12,530,440 8.67 7.711 7.21 7.02
Meanufacturing. ....... ... 17,779,159 { 30,525,960 | 48,848,611 | 60,471,970 | 31.16 | 33.04 | 33.83 | 33.86
Other.......oocovviiniiiiviaen, 31,419,245 60,454,378 79,733,569 | 98,107,288 | 55.06 | 54.60 | 54.89 54.94
Total®..................... 57,062,582 | 110,537,143 | 145,265,211 ; 178,577,328 { 100.00 | 100.00 | 100.00 | 100.00
Projection A-I1
Primary agriculture. . ......... 2,015,178 4,348,213 5,156,535 6,032, 520 5.11 3.99 3.61 3.45
Agricultural processing ........ 4,949,000 7,698,913 9,105,091 | 10,801,804 B.67 7.07 6.44 6.17
Manufacturing................ 17,779,159 37,573,400 } 50,436,948 | 62,427,611 31.16 | 34.51; 35337 35.66
Other................c.o.... o 31,419,245 | 59,269,137 77,991,080 | 05,825,782 | 55.06 54.43 | 54.62 | 54.73
Total*...................0s 57,062,582 | 108,889,653 | 142,779,063 | 175,087,517 | 100.00 | 100.00 | 100.00 { 100.00
Projection A-LIT

Primary agriculture. . ... SRTERS 2,015,178 4,672,168 5,058,421 6,715,521 5.11 4.25 3.92 3.70
Agricultural processing........ 4,849,000 8,008,734 10,605,827 | 12,732,373 8.87 7.84 7.35 7.18
Manufacturing, ............... 17,779,159 | 87,070,316 | 49,600,113 | 61,501,325 | 31.16 | 33.74 | 34,44 | 34,70
Other...........ccociiiinnnnn 31,419,245 | 59,504,472 | 78,336,609 | 98,278,333 | 55.00 | 54.17 | B54.20 | 54.33
Total®. ................... 57,002,582 | 109,855,600 | 144,201,060 | 177,217,454 | 100.00 | 100.00 | 190.00 | 100.00

* Entries may not add to totals due to rounding,
Souvrce: Table D-T.

gated to Appendix D. The measures ap-
pearing for the base year 1954 in tables
4 and 5 are derived direetly from table
B.1 and include private capital forma-
tion, which is excluded  from ecorre-
sponding measures in table 3. The mag-
nitudes of GDO by major seectors in
table 4 are, of course, larger than cor-
responding measures in table 3 because
of the ecombined effect of trade balance
-adjustment and capital formation. Both
of these forces also help determine the
percentage distribution of GDO over

major sectors in table 4, particularly for -

the projection reference years 1965,
1970, and 1975, The differences in per-
centage distribution of GDO which
show up for 1954 are more directly the
result of capital formation alone since
there is no tampering with the trade
" balance mechanism reflected in these re-

sults. Thus, the inclusion of eapital for-
mation largely explains the higher per-
centage contribution of the residual
other sector in 1954 and the offsetting
decline in percentage contribution of
primary agriculture and agricultural
processing in table 4, as compared with
table 3. The relatively higher level of
activity in the construction sector [28],
which is ineluded in the other category,
ig largely responsible for the different
pattern of relative importance. The
manufacturing seetor holds its own be-
cause it, too, is an important producer
of capital goods.

The effects associated more specifically
with different trade-balaneing assump-
tions are brought into sharper foecus by
comparing the results of different alter-
natives in tables 4 and.5. Of primary in-
terest is the implied relative importance
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TaBLE §
FINAL PROJECTIONS, COMPETITIVE IMPORTS AND EXPORTS,
BY MAJOR SECTORS
Major sector 1954 1965 1970 1975 1954 1945 1970 1975
thousand 1954 dollare per cent of total
Projection A-I
Competitive Imports .
Primary agriculture. ............ 276,176 271,164 283,585 302,130 4.20 3.83 3.57 3.47
Agricultural processing.......... 524,129 560, 589 482,279 613,813 7.97 7.91 7.34 7.05
Manufacturing.................. 5,712,312 8,174,984 6,972,794 | 7,682,056 | 86.82 | 87.13 87.88 | 88,17
OQther. ... e 66,708 80,235 76,082 114,584 1.01 1.13 1.31 1.32
Total*.. ... 6,570,325 | 7,086,973 | 7,934,740 | 8,712,582 | 190.00 | 100.00 | 100.00 | 100.00
Ezports .
Primary agriculture............. 573,446 1,043,562 1,292,892 1,567,562 16.61 15.16 14.74 14.28
Agricultural processing.......... 831,868 1,482,403 1,785,876 | 2,147,685 23.81 | 21.09 20.38 19.56
Manufacturing. ................. 1,181,121 2,598,672 | 3,403,157 4,304,480 | 34,22 | 37.74, 38.80 | 40.02
Qther............... PN 875, 341 1,790,971 2,288,548 | 2,869,972 1 25.36 | 26.01 26.09 | 26,14
Total* ... 3,451,776 | 6,885,608 8,770,473 | 10,979,609 | 100.00 | 100.00 | 100.00 = 100.00
Projection A-IL
Competitive Imports
Primary agriculture....... e 278,176 432,560 527,989 629,404 4.20 8.08 11.66 14.49
Agricultural pracessing, . 524,129 841,774 | 1,016,012 1,201,295 7.97 17.47 | 22.44 | 27.86
Manufacturing. ....... . 5,712,312 | 3,431,984 | 2,837,117 | £,331,004 | 8B.82 | 71.21 62.68 | 53.67
Qther.........ooviiiiii oo 66, 708 112,981 146,349 131,839 |, 1.01 2.34 3.23 4.19
Total*. . ..o 6,579,325 | 4,819,302 | 4,527,466 | 4,343,603 | 100.00°| 100.00 { 100.00 | 100.00
Ezxports
Primary agriculture............. 573,446 734,870 814,163 915,604 | 16.61 14.82 13.82 12.98
Apgricultural processing.......... 821,868 1,010,131 1,099,988 1,218,734 | 23.81 | 20.09 18.68 17.20
Manufaetueing, . ................ 1,181,121 1,963,037 | 2,417,395 | 3,052,202 | 34.22 | 39.04 | 41.05 43.25
Other................oociill, 875,341 1,319,784 | 1,567,819 1,874,964 | 25.36 | 26.25 | 26.4b| 26.57
Total*. ... .ooveriiiie i, 3,461,776 5,027,822 | 5,889,365 | 7,086,594 | 100.00 | 100.00 | 100.00 { 100.00
Projection A-IIT
Compelilive Imports X
Primary agriculture............. 276,176 433,504 520,618 631,503 4.20 7.55 8.97 10.34
Agricultural processing.......... 524,128 843,371 1,018,502 1,204,736 7.97 ] 14.6% 17.26 14.73
Manufscturing............... ... 5,712,312 | 4,348,798 4,206,180 | 4,086,574 | 86.82 | 75.76 71.26 | 66.92
Other.............oooiiiin.. 66,708 114,265 148,218 184,295 1.01 1.99 2.51 3.02
Total®. ... 6,570,326 | 5,740,028 | §,902,519 | 6,107,108 | 100.00 | 100.00 | 100.00 | 100.00
Ezports ) - :
Primary agriculture............. 573,446 734,870 814,163 915,694 16.61 12.65 11.47 | 10.52
Agricultural processing.......... 821, 888 1,791,173 | 2,311,250 { 2,863,069 { 23.81 | 30.84 | 32.58 32.89
Manufacturing. . ........... ... 1,181,121 1,963,037 | 2,417,395 | 3,052,202 | 34.22 33.79 '34.04 35.06
Other........ooo i oo 875,341 1,319,784 | 1,557,819 1,874,964 | 25.36 | 22.72, 21.94 21.64
100.00

Total*.. ... 3,451,776 | 5,808,864 | 7,100,627 |, 8,705,929 | 100.00 | 100.00 | 100.00
)

z

* Entries may not add to totals due to rounding.
Sources: Tables D-8 and D-4,



TaBLE 6
IMPLIED TRADE BALANCE, FINAL PROJECTIONS

. Exports Tmporta
GDO Federal Fecilertal N "[‘r‘adxca1 sgrpEus
receipts expenditures et Goods and . " Noncom- or deficit
Year iii)eesg ggg‘f:g corvices Total Competitive petitive Total
1 2 3 4 5 7 8 9 10
thousand 1954 dollars .
Projection A-T
W ..ol 57,062,582 5,470,258 9,362,800 3,883,542 3,451,776 7,335,318 6,579,325 579,515 7,158,840 176,478
1965............ ... 110,537,143 10, 480, 155 11,234,886 754,731 8,885,608 7,640,339 7,086,073 1,008,872 8,185,845 ~~545, 506
1970, 145,265,211 13,708,982 13,893,832 - 13,150 8,770,473 8,757,323 7,934,740 1,432,684 0,367,424 —610, 101
975 ... 178,577,328 17,075,278 16,368,511 —T706,767 10,879, 699 10,272,932 8,712,582 1,758, 466 10,471,048 198,116
Projection A-IL
57,062,582 5,479,258 9,362,800 3,883,542 3,451,778 7,335,318 6,579,325 579,515 7,158,840 176,478
108, 889, 653 10,465,143 11,234,886 769,743 5,027,822 5,707,565 4,819,302 1,000,412 5,819,714 - 22,149
142,779,663 13, 685, 607 13,693,832 8,228 5,889,365 5,807, 590 4,527,466 1,283,176 5,810, 642 86,948
175,087,517 17,087,817 18,368,511 ~669, 306 7,056, 594 6,387,288 4,343,603 1,561,158 5,904,761 482,527
Projection A-IIT
57,002,582 5,479,258 9,362,800 3,883,542 3,451,776 7,335,318 6,579,325 579,315 7,158,840 176,478
109, 855, 690 10,486,225 11,234, 886 748, 661 5,808,864 6,557, 525 5,740,028 1,005,695 6,746,723 —R81,440
144,291, 060 13,719,328 13,693,832 — 25,496 7,100,627 7,075,131 5,902,519 1,292,700 7,195,219 -120,088
177,217,454 17,087,595 16,368,511 --719,084 8,705,920 7,986,845 ,107,108 1,573,630 7,680,738 306, 107

SouRrcEs*
Col. 1z Table D-7.

Cols, 2 arid 8: Projections based on fixed base

GDQ in table D-7,
Coal. 8: Table C-4.

Col. 4: Column 3 minus column 2.

yvear coefficients in table B-2 and

Col. §: Table D-9.

Col. 8: Column 4 plus eclamn 5.

Col. 7: Table D-8.

Col. 9: Colummn 7 plus eolumn 8.
Col. 10: Column 6 minus column 9.
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of major sectors under the different
alternatives. Considering first competi-
tive imports and exports of table 5, it
will be recalled that the trade constraint
imposed under A-I ealled for declining
import coefficients for all importing see-
tors and upward adjustments in exports
from all exporting sectors for successive
reference points in the projection span.
This leads to competitive imports
smaller for each importing sector and
exports larger for each exporting sector
than would be the case if no trade hal-
ance adjustment were made. However,
sinee the burden is spread over all im-
porting and exporting sectors, the per-
centage distribution of imports over
importing sectors and of exports over
exporting sectors i not materially dif-
ferent under A-I from what it would he
without trade balance adjustment.

On the other hand, the trade con-
straints imposed under A-II and A-ITT
are less neutral in their effects on rela-
tive importance of sectors. A-II places
the direct burden of balancing trade on
import reduction of products of three
importing manufacturing sectors. As a
consequence, the major manufacturing
sector in table 5 shows an absolute de-
cline in eompetitive imports (in 1954
dollars) over the projeetion span, while
other major sectors shaw significant in-
creases. This shows up even more
markedly in the changing pereentage
distribution of competitive imports. The
relative importance of the manufactur-
ing sector in accounting for imparts
falls off drastically through the projec-
tion span with, of course, compensating
gains in relative importance of other
sectors. Under A-III the burden of
balancing trade is shared by the manu-
facturing sector, through a decline in
imports, and the agrieultural processing
sector, through an expansion in exports.
Accordingly competitive imports de-
cline somewhat legs for the manufactur-
ing sector than under A-II, compen-

sated by a substantial inerease in ex-
ports from the agricultural processing
sector. More detailed sector effects are
revealed by the carresponding detailed
sector tables in. Appendix D.

The effect of alternative trade balance
constraints on the composition of Cali-
fornia’s gross domestic output is sug-
gested by the summary measures in
table 4. A growing relative contribution
of the manufacturing sector to state
aggregate GDO is apparent under each
alternative as opposed to a declining
percentage for the primary and second-
ary agricultural sectors and a fairly
stable percentage for the residual other
category. The heavier demand placed
on the manufacturing sector to replace
imports with domestic output under
A-TT and A-IIT results in a larger rela-
tive growth of this sector under these
alternatives than under A-I. Similarly,
the stronger relative position enjoyed
by the agricultural processing sector
under A-ITT is a result of the heavier
export demands imposed on canning,
preserving, and freezing [14] under
this alternative. Primary agriculture
also holds up stronger under A-IIT than
A-IT because of the heavier indireet out-
put requirements from this sector to
support the higher level of agricultural
processing output under A-ITT.

Table 6 summarizes the projected
trade balance under A-I, A.IT, and
A-IIT analogous to that summarized for
the initial projections in table 2. Aggre-
gate GDO for corresponding years runs
higher in each of the final alternatives
than in the initial projections of X?
beeause of the inclusion of eapital for-
mation in the former and also because
of the additional output required to re-
place imports and augment exports.
This in itself leads to a significant in-
erease in federal receipts from the Cali-
fornia economy since the fixed federal
receipts coefficients employed are tied
directly to sectoral GDO. Projected
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TasLE 7

Trade State and local government Households Tmplied net
surplus Total private Qverell surplus
or surplus eapital or deficit
Year deficit Receipts Expenditures Surplus Income Expenditures Savings formation
1 2 3 4 5 6 7 8 9 10
thousand 1964 doliors
Projection A-I
1954 ..t 178,478 3,063,451 3,848,830 116,621 28,789,278 27,299,175 2,490,103 2,783,202 2,430,245"“ 352,956
1985, ... ..conl —545, 508 7,279,527 7,131,469 148,058 53,082,472 51,208,582 2,773,890 2,378, 442 6,831,754 —4,155,312
1970, ... .ol -§10, 101 9,476,211 9,277,428 ° 198,783 70,400, 144 66,505, 158 3,804,986 3,303,608 9,375,819 —5,982,151
1976, e —1908,116 11,815,475 11,615,785 199, 690 86,532, 680 83,400, 667 3,132,013 3,133,587 9,733,003 6,599,416
Projection A-11
176,478 3,963,451 3,846,830 116,621 29,789,278 27,299,175 2,480, 103 2,783,202 2,430, 246* 342,956
— 22,149 C 77,197,428 7,131,468 . 85,958 53,328,766 51,208,582 2,120,174 2,163,984 6,287,818 —4,123,834
6,948 9,350,132 9,277,428 73,704 69,411, 248 66, 595, 158 2,816,090 2,975,742 9,093,966 6,118,224
482,527 11,644, 507 11,615,785 28,722 8iF, 140, 488 83, 400, 667 1,730,821 2,251,070 9,438,089 -7,187,019
Projection A-IIT
176,478 3,963,451 3,846,830 116,621 29,789,278 27,200,175 2,490,103 2,783,202 2,430, 246* 352,956
—188,440 7,221,409 7,131,469 89,040 53,626,670 51,208, 582 2,418,088 3,319,588 6,350,057 —4,080,409
~-120,088 9,387,765 0,277,428 110,337 69,876,839 86,595,158 3,281,681 3,271,930 9,108,784 -5,808, 834
306,107 11,695,869 11,615,785 80,084 85,798, 262 83, 400, 667 2,308,595 2,784,785 9,519,313 ~6,734,527
* Estimated net private capital formation for 1954 (from table B-l), including net Col. 4: Column 2 minus eolumn 3.
inventory increase of 67,354. Col, §: Table C-3.
Sources: Col. 7: Column 5 minus column 6.

Col. 1; From celumn 10, table 6.
Cols. 2 and 5: Projection based on fixed base year coefficients in tables B-2 and B-3

and GDO in table D-7,
Col. 3: Table C-5.

(o
Gol.

8: Sum of calumnus 1, 4, and 7.

9: Implied net increments in expapsicn c¢apital goods {from table D-10}.

10; Column B minnas eolumn 4.
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federal expenditures were not modified
in the trade balance constraints im-
posed, which results in an actual excess
of federal receipts over expenditures by
the year 1975 under each of the alter-
natives. Furthermore, although federal
expenditures exceed federal receipts in
the three earlier years listed, they do
converge very rapidly between 1954 and
1970. This means that, nnder the federal
expenditure projections adopted in the
present study, the contribution of the
federal government sector to the export
side of the California accounts almost
disappears by 1970 and actually ap-
pears as a growing import item from
then on to 1975, Some degree of conver-
genee in these items would seem realistic
in projections for California. But the
reader should be reminded that the rate
of convergence in the present case is
very much influenced by the slow rate
of growth exogenously projected for
federal government expenditures.

The effeets of the trade balanee eon-
straints are clearly evident in the be-
havior of goods and services imports
and exports over the projection span.
By the nature of the trade constraints
imposed, levels of imports and levels of
exports are lowest under A-II and
highest under A-I. The net results on
halance of trade, taking into aceount the
shift from a surplus to deficit position
in the federal expenditure-receipts ac-
count, is shown in eclumn 10. The esti-
mated surplug in balance of trade of
just over 176 million applies for the
base year under each alternative. Pro-
ceeding into the projection period, a
deficit of just over ome-half billion ap-
pears for 1965 under A-I, increasing
slightly by 1970, and falling off sharply
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by 1975. For A-IIT a somewhat smaller
deficit appears in 1965, declining to a
still smaller deficit by 1970 and emerg-
ing as a surplus of over 300 million by
1975. Under A-II, a small deficit ap-
pears in 1965, followed by sharply grow-
ing surpluses in 1970 and 1975 reaching
the level of just under 500 million in the
latter year. As has been stated, these
partieular quantitative measures of the
trade balance grow out of the specific
constraints imposed and, in any event,
cannot be interpreted as predictions.
That their behavior over time appears
movre acceptable than the large and con-
tinually growing deficit generated by
the initial projections of X' is merely
the result of a projection scheme con-
strained to generate this closer conform-
ity to balanced acecounts.”

‘While the trade balance constraints
imposed achieve a somewhat eloser ap-
proximation to trade balance over the
projection span, an overall deficit in
California’s accounts vis-a-vis the rest
of the world persists. This is shown by
the snmmary measures in table 7, where
the projected deficit appears in column
10. This defieit is the result of the failure
of total state “savings” to mateh the
capital growth required to maintain
base year ecapital stock-GDO ratios.
Total state savings in this case consist
mainly of household savings, but the
latter have been adjusted to include the
small surpluses in each year on state
and loeal government accounts and to
include (exclude) trade surpluses (defi-
cits). On this basis, the California econ-
omy shows a small surplus in its overall
accounts in the base year 1954. But a
gizable and growing deficit appears
under each projection alternative, be-

21t is apparent from the results that the trade-balancing adjustments made are not precise.
The trade deficit on eurrent account is used as a basis for adjusting import coefficients and levels
of export final demands. When the system is extended to include capital growth, the new lower
import coefficients apply to the full GDO of importing sectors, but there is no mechanism gener-
ating the additional counterpart adjustment in export levels. Thie procedure would not be ex-
pected to result in trade balance when capital growth is included. Neither can it be asserted
strictly that the adjustment involves current accounts only. The greatsr relatively is the depend-
ence on reduced imports of products of importing sectors for balancing trade, the'greater the
prospect of generating a surplus when capital growth is incorporated. :
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ginning at around 4.0 billion for 1965
and reaching 6.5 to 7.0 billion by 1975.

A deficit in California’s total accounts
with the rest of the world is not neces-
garily unrealistic. A deficit of some
magnitude could be plausibly inter-
preted as indicating a’  dependence of
the growing California economy on bor-
rowing from other regions to support
capital growth; ie., investment of sav-
ings from other regions in the Califor-
nia eeconomy.” However, the magnitude
of the deficit and its continuing increase
over the projection span are suspect and
call for some examination of the mecha-
nism generating such results.

The implied average annual growth
rates summarized in table 8 help to see
what is happening in the projections.
Of particular relevance to the growing
overall deficit are the projected growth
rates for household income and expend-
iture. Aggregate household saving
(household ‘income less household ex-
penditure) is the dominant component
of aggregate state savings, Accordingly,
the growing overall deficit in the present
projections is primarily a result of
failure of household savings to grow at
a rate sufficient. to keep pace with grow-
ing capital requirements. This is ap-
parent from inspection of projected
savings levels in table 7. Clearly, the
savings-income ratio for the aggregate
of households falls off sharply in the
projection period as compared with the
base year. Another manifestation of this
is the slower rate of growth projected
for total household income than for total
household expenditure (table 8), par-
ticularly in the period 1954-1965 and
1970-1975. Closer inspection reveals

that the drag on rate of growth of total

household income results from the rela-
tively slow growth in household incomes
from exogenous (final demand) sectors,
particularly during the 1954-1965
period. Had total household income in-
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creased at the same rate as shown for
its endogenous component, a savings-
income ratio more nearly approxi-
mating that of the base year would have
heen preserved in the projection period.

The most important exogenous sectors
in respect to direct payments to house-
holds are the government sectors. Ex-
penditures of these seetors were pro-
jected independently and fixed bhase
year household income coefficients (zg
and zp, table B-2) were employed in
deriving the exogenous component of
aggregate household income in table 7.
The slower rate of growth projeeted for
federal government expenditures in
California is an important factor ex-
plaining the slower rate of growth in
the exogenous component of household
income in table 8. Household coefficients
in the government sectors reflect wage
and salary payments to government em-
ployees. To assume these coefficients
fized is equivalent to assuming that
wages and salaries per employee remain
stable during the projection period in
terms of 1954 dollars and that the rate
of growth in number of employees cor-
responds to the rate of growth of total
expenditures, or a fortuitous eompen-
sating variation in these two factors
which would maintain a stable relation-
ship in the aggregate between employee
compensation and total government ex-
penditures. Adjusted household coeffi-
cients for government sectors which
might be regarded as representing
other, perhaps more plausible, assump-
tions have not been developed in the
present study. It is only noted that suit-
able adjustment could affect the implied
domestic (i.e., within state) balance be-
tween savings and growth in ecapital
stock. However, an overall deficit would
be expected to remain, implying an in-
flow of savings from other regions to -
help support California’s economic
growth.

® Savings brought into the state by in-migrants show up in these accounts also as boirowing

from other regions.
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TapLe 8
IMPLIED AVERAGE ANNUAL GROWTH RATES
Exports Imports
Federal Federal
Year GDO : i
receipts | expenditures | g4 and . Nornecom-
Services Competitive petitive Total
per cent
Projection A~T
1954-1865.. ... ... 6.20 6.07 1.74 6.48 0.58 6.81 .1.18
1965-1970. 5.982 5.52 4.04 4.96 229 5.48 2.66
1970-1975 4.22 4.49 3.68 4.60 1.88 4.08 2.18
Projection A-II
1954-1965 6.05 6.06 * 3.48 —2.78 5.67 «~2.00
1985~1970. 5.57 5.51 3.21 —1.24 5.02 —0.26
1070-1475 4.16 4.48 3.68 —0.83 3.84 0.01
Projection A-IIT
1954-1965. 6.14 .08 4.85 ~-1.23 5.73 --0.03
1966-1970. 5.60 5.52 4.10 0.56 5.07 1.1
1970-1975 4 20 4.49 4.18 0.68 3.87 1.18
State and loeal government Household income
Year Household | Household
expenditures savings
Receipts Expenditures| Endogenous | Exogenous Total
per cent
Projection A-I
1954-1965......... 5.69 5.77 6.06 3.10 5.56 5.89 1.09
1965-1970...... ... 5.42 5.40 5.59 4.65 5.45 5.39 6.50
1970-1975.. ... .. 4.51 4.60 4.23 4.08 4.21 4.60 —3.78
Projection A-IT
1954~1965. .. ... ... 5.58 5.92 5.44 ~1.32
1965-1970......... 5.87 5.54 5.41 5.82
1970-1975. ... .. ... 4.49 4.18 4.17 —~5§.96
Projection A-IIT
1954-1965. . ....... 5.61 5.99 5.50 -~0.15
1965-1970......... 5.30 5.57 5.44 6.27
1970-1875.. ....... 4.49 4.21 4.13 —5.94

* Blanks indicate snme as under A-I,
Source:; Caleulated from enrresponding entries in tables 6 and 7,
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Implied Water Requirements

It is of some interest to see what our
projeetions imply with respect to total
water input required to support growth
under the alternative trade constraints
imposed. For this purpose, sectoral
water input coefficients developed by
Zusman and Hoch (72), measuring ap-
plied water requirements in acre-feet
per $1,000 sector GDO in the bage year,
are used along with an alternative set
of adjusted coefficients derived by the
present author.

Evidence summarized in a subsequent
section suggests that primary agricul-
tural production is overprojected under
each alternative, implying also over-
projection of aggregate water require-
ments. However, the main interest of
this section lies in the differences in im-
plied water requirements arising solely
from differences in assumed patierns of
external trade. Given the importance of
applied water as an input in agrieul-
tural produetion, differenees in aggre-
gate water requirements associated with
different external trade patterns depend
essentially on how demanding these
trade patternsg are on the agricultural
sectors, Of the +irade constraints
adopted, A-I is most demanding on
agrieulture, A-IIT is next, and A-IT is
least. Implied water requirements fol-
low the same order from highest to
lowest. The differences are substantial.
Comparing the extremes, represented
by A-I and A-II, the former implies
water requirements more than 3 million
acre-feet larger than the latter in 1965,
and thig differential increases to more
than 6 million acre-feet by 1975. The
- implications of these projections for
water resource development are indeed

sensitive to the specific external trade
patterns assumed. Summaries of rele-
vant results and a more detailed aceount
of procedures underlying aggregate
water requirement projections and re-
lated measures are the subject of the
present section. '

The unadjusted (base year) and ad-
justed (for each projection reference
year) water coefficients are presented
in table 9. Procedures used in deriving
the unadjusted eoefficients are deseribed
in Zusman and Hoch (72), and the ad-
justment procedure underlying the ad-
justed coefficients is outlined in Ap-
pendix C (table C-7).* Direct water
input coefficients were not developed for
certain of the endogenous sectors. Zeros
appear for these sectors in table 9.
Water requirements of these sectors are
in the aggregate embodied in the exo-
genous (household) water cocfficient,
which is measured in acre-feet per
$1,000 household income. This pro-
cedure, adopted initially by Zusman
and Hoch, has been carried through to
the adjusted coefficients. The projected
aggregate water requirements and other
measures congidered below would not
have been materially different had sep-
arate water coefficients heen available
for these sectors.

Water coefficients have been adjusted
for only the primary agricultural see-
tors 4 through 9, and for each of these
sectors the adjusted coefficient declineg
for successive projection reference
years. This is simply a reflection of in-
ereasing yields per acre in each sector,
inereasing yields being the sole basis
for adjustments in water coefficients.
And since the adjustments refleet only

% Only the coefficients for sectors 4 through 9 are adjusted, and for each of these sectors the
adjustment is straightforward based on projected yield indexes from (18). The adjustment
assumes that water requirements per acre remain fixed and the full “expected” trend in yield
is reflected in changed water requirements per unit produet. To the extent that projected yield
increases are due to shifts from nonirrigated to irrigated produetion, this procedure results in
too large a downward adjustment in the water coefficient. Of the seetora here eomsidered, seetor
4 is most vulnerable to overadjustment on this account.



Gionning Foundation Monograph « No.19 - February, 1967 31

TABLE 9
WATER INPUT COEFFICIENTS:
UNADJUSTED (BASE YEAR) AND
ADJUSTED FOR PRODUCTIVITY
(YIELD) TREND

Unadjusted Adjusted
Sector
1954 1065 1970 1975
Endog-
enous*
1] 0 i} 0
0 0 0 0
0 1] i} 0
.1 23.314184 | 20.956570 | 19.964102 | 19.016463
8.411101 7.306377 .855018 6.430505
3.164220 ¢ 2 . 720366 | 2,547681 2.380903
7.708929 7.219450 | 7.007480 6.801596
.. 3.226062 2.903192 | 2.802810 | 2.795790
.1 46.678495 | 42.513291 | 40.745803 | 39.051698
3.937195 | 3.937195 | 3.937195 | 3.937185
0.009977 + 0.009977 0.000977 0.009977
0.023126 | 0.023125% | 0.023125 0.023125
0.029276 | 0.029276 | 0.029276 | 0.029276
0.035742 | 0.035742 | 0.035742 | 0.085742
0.029916 | 0.029916 | 0.028016 0.029916
0.061052 | 0.061052 | 0.061052 0.061052
0.028370 | 0.028370 | 0.028370 0.028370
0.002319 0002319 0.002319 0.002319
0.000956 | 0.000856 | 0.000356 0.000956
0.036614 | 0.036614 | 0.036614 { 0.036614
0.029293 | 0.025293 0.029293 0.029293
0 0 0 0
0 0 0 0
0 0 0 1]
1] 0 0 0
0 1} 0 0
0 0 0 0
0 0 0 0
Exogenousi] 0.066645 | 0.066645 | 0.066645 | 0.066645

* Water requirements in acre-feet per thousand dollars
sector GDO.

t Water requirements in aere-feet per thousand dollars
household income. As estimated for base yesr, this coeffi-
cient includes requirements for endogenous sectors 1-3 and

Sowncs: Unadjusted (1954) coefficients from Zusman
and Hoch {72). Adjusted coefficients from Appendix C
(table C-7). Coefficients are adjusted only for sectors 4
through 8.
projected yield trends, they eannot be
regarded as taking account of changing
economic factors; for example, such as
changes in coefficients that might result
from inecreasing prices paid for water
by the primary agricultural sectors.
Thus, the adjustment imposed is only
partial and relatively crude, but there
is basis for believing the direction of
adjustment to be plausible.

The case for adjusting coefficients in

other than primary agrieultural sectors
may be equally strong (perhaps
stronger) from the point of view of po-
tential for technical efficiency in the use
of water. But the basis for adjusting em-
pirical coefficients for other sectors is
even less adequate than for the primary
agricultural sectors. From another point
of view, it may be claimed that it is far
more serious to disregard prospective
changes in water coefficients in the pri-
mary agricultural sectors than in other
sectors of the California economy. The
reason for this is the dominance of the
primary agricultural sectors as water
users. In terms of their respective im-
plications for total water requirements,
small relative changes in thée water co-
efficients of primary agricultural sec-
tors are equivalent to mueh larger rela-
tive changes in coefficients for.other
seetors. For this reason, primarily, it
seemed instructive to examine alterna-
tive results based on adjusted coeffi-
clents even though the adjustments
could not be extended to include other -
than the important primary agrieul-
tural sectors.

The implied total water requirements
based alternatively on unadjusted and
adjusted water coefficients are summar-
ized for projections A-I, A-II, and
A-ITI by major sectors in tableg 10 and
11 and by detailed sectors in tables
D-11, D-12, D-13, and D-14. Total re-
quirements, indicated by individual
sectors for which water coefficients were
developed, are simply the produet of
projected sector GDO and the water co-
efficient for the corresponding sector.
Residual water requirements, the com-
bined requirement for the remaining
endogenous, as well as exogenous, sec-
tors are also projected based on the ex-
ogenous water coefficient in table 9.
Table 10 is derived from unadjusted co-
efficients, while adjusted coefficients are
applied in table 11. The estimated base
year water use by sectors is included in
each table for comparison,
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TABLE 10
IMPLIED WATER REQUIREMENTS BY MAJOR SECTORS
(Based on unadjusted water coefficients)
Sector 1954 1565 1970 1975 1934 1965 1970 1975
acre-feet per cent of total
Projestion A-X
Endogenaus ‘
Primary agriculture. ............ 21,224,222 | 34,864,360 | 42,705,958 | 51,024,961 } 89,60 | 88.42 ) 87.73 | 87.41
139,787 240, 252 204,052 353,019 0.59 0.61 0.61 0.60
315,452 | 726,236 981,520 | 1,229,477 1.23 1.84 2.02 2.11
0 0 0 0 0 0 0 0
1,985,306 | 3,509,710 i 4,694,314 | 5,769,954 B.39 9.13 9.64 9.88
Total* ... 23,664,767 | 39,439,558 | 48,676,744 | 58,377,411 | 100.00 | 100.00 IOVU‘OO 100.00
Projection A-IT
FEndogenous . i
Primary agrieulture............. t 31,355,445 | 37,300,783 | 43,603,445 | ...... 87.41 1 B6.36 85.79
Agricultural processing. .........] ...... 214,535 255,139 208,906 | ...... 0.60 0.59 0.59
Manufacturing..................{ ... 743,893 1,007,007 1,281,688 { ...... 2.07 2.33 2.48
Other......oooovviiiinn ol 0 0 0 ... 0 0 0
ExoZencus.........o.oviviiiiiid venins 3,556,143 4,628,409 5.877,171 ¢ ...... 9.91 10.72 | 11.15
Total* ... 35,870,016 | 43,181,338 | 50,931,210 | ...... 106.00 | 100.00 | 100,00
Projection A-ITT
Endogenous .
Primary agriculture..,......... | ...... 34,249,264 | 40,232,360 | 47,685,353 | ...... 87.93 §7.11 86.68
Agrienltural proeessing.,....... | ...... 246,046 303,997 365,426 | ...... 0.656 0.66 0.66
Manufacturing..................] ...... 733,741 992,482 1,243,687 | ...... 1.04 2.15 2.28
Other..oooocoiin i | e ¢ 0 0] ...... 0 0 0
Exogenous,.............ocoviviiei]  caann 3,575,997 | 4,859,438 | 5,721,076 | ...... 9.48 10.09 10.40
Total*... ..o 37,805,048 | 46,188,257 | 55,015,540 | ...... 100.00 | 100.00 | 100.00

* Entries may not add to totals due to rounding.
T Blanks indicate same as under A-L
Soorees: Tables D11 and D-13,

In view of the likely margins of error
in water use data, the degree of confi-
denece to be placed in the absolute levels
of water use even for the base year is
somewhat questionable, And the va-
lidity of projected rates of growth in
water requirements as measures of pros-
-peetive requirements can be partieu-
larly sensitive to how realistic are the
projection conditions imposed, inelnd-
ing the important external trade con-
_straints. Of particular importance to
realistic projection of water require-
ments is the adequacy of conditions for
capturing the forees governing growth
of primary agricultural sectors (sectors
1-10). The dominance of these latter

sectors as water users as contrasted with
their much smaller relative contribution
to state GDO means that projected state
water requirements are much more sen-
sitive to projected growth in these see-
tors than is state GDO. Comparisons of
projected with observed growth rates
for the peried 1954-1962 presented in
a subsequent section suggest strongly
that primary agriculture ig overpro-
jected under each alternative, implying
also significant overprojection of aggre-
gate water requirements.

However, while the magnitude pro-
jeeted for each alternative is for this
reason suspect, projected requirements .
under one trade constraint relative to
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TasLE 11
IMPLIED WATER REQUIREMENTS BY MAJOR SECTORS
(Based on adjusted water coeflicients)
Sector 1954 1965 1970 1975 1954 1965 1870 1475
acre-feet per cent of tatal
Projection A-I
Endogenous )
Primary agriculture. ............ 21,224,222 | 381,879,773 | 37,189,987 | 42,550,640 | B89.63 | 87.40 | £6.18 | 85.27
Agricultural processing. ......... 139,787 240,252 294,952 353,018 .5¢ .66 .68 71
Manufacturing 315,452 726,236 981,520 1,229,477 1.33 2,00 2.28 2.46
Other............. 0 0 ¢ 0 Q 1] [} 0
Exogenous...............c......... 1,985,306 3,599,710 4,894,314 | 5,769,954 8.39 9.93 10.88 11.56
Total®...... oot 23,664,767 | 36,245,071 [ 43,140,773 | 49,903,098 | 100.00 | 100.00 | 160.00 | 100.00
Projection A«I;
Endogenous .
Primary agriculture..........,.. t 28,502,782 | 32,488,014 | 36,475,108 | ...... 86.33 | 84.65 | R3I. 44
...... 214,535 255,139 208,906 | ...... .65 6B .68
,,,,,, 743,808 1,007,007 1,261,688 | ...... 2.25 2.62 2.89
,,,,,, il 0 ... Q 0 0
...... 3,556, 143 4,628,409 | 5,877,171 ¢ ...... 10.77 12.06 | 12.09
Total*.....ooooiveeniiiiia i o 33,017,353 | 38,379,469 | 43,712,878 | ...... 100.00 | 100.00 | 100.00
Projection A-III
Endogenous .
Primary agriculture, ............] ...... 30,258,419 | 35,116,160 | 39,034,544 | . ._... 86.91 85.50 | 84.49
Agrieultural processing. . .. 246,046 303,997 365,435 | ...... 71 T4 i
Manufacturing 733,741 992, 482 1,343,687 | ...... 2,11 2,42 2.63
Other.............. 0 0 0 ...... 0 0 0
EX0genous.........oviiiiivnnini] i 3,575,997 | 4,659,438 | 5,721,075 | ...... 10.27 | 11.34 | 12.10
Total* ... ] e 34,814,203 | 41,072,066 | 47,265,731 | ...... 100.00 | 100.400 | 100.00. .

* Entries may not add to totals due to rounding.
f Blanks indicate same as under A-I.
Sources: Tables D-12 and D-14.

another do have suggestive value, and it
is this type of eomparison which is of
primary interest here, It follows as no
surprise from the alternative projec-
tions previously summarized that A-IT
implies the lowest total water require-
ments, with A-I the highest and A-ITT
falling in between. The spread between
AT and A-II increases from about 3.5
million acre-feet in 1965 to around 6.5
million acre-feet by 1975. This results
from the dependence of A-I on in-
creased exports from the heavy water-
uging primary agricultural sectors to
close the trade gap. Whether either A-I
or A-IT is particularly “realistic” is rep-
resenting the intersectoral pattern. of

California economic growth is not of
primary importance in this ecomparigon.
The main point is rather that the diree-
tion taken by California’s trade pat-
terns with the rest of the world ig of
more than minor importance in an eco-
nomic assessment of the state’s water
resource development problem.

The use of adjusted water coefficients
generates lower projected water re-
quirements under each trade pattern.
The deeline in requirements is signifi-
cant because of the importance of the
primary agricultural sectors as water
users. Restricting comparisons to the
projected magnitudes for 1975, the use
of adjusted coefficients results in a
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Tasre 12

DIRECT AND INDIRECT WATER REQUIREMENTS FOR NET
TRADE BALANCE INCREMENT OF 100,000%

E Exporting sectors Importing sectors
Sector
Leakage {Grosa export Water Leakage Gross import Water
factort increment | requirements Jactort decrement requirements
thousand 1954 acre-fect thouvand 1954 aere-feet
dollars dollars - )
.................... 371394 150,082 2,322,508
080577 108,764 815,117 L oo oo
..................... 055426 105,868 2,628,250
042648 104, 460 848,564 ... e
031108 163,211 F YN 11 U O
049164 104,171 844,781 | .. | oL o,
037956 103,943 - 5 O e
.................... 049028 105, 158 4,050,611
048120 108,055 562,392 | ... b oo e
..................... 088811 109, 747 1,147,969
..................... 247605 132,909 1,239,030
............. D98R8 109,987 807,977
109748 P S e e
.............. V187684 123,165 208,875
............. 161633 118,280 124,043
112441 1,98 | ... o
............. 147983 117,369 27,977
093448 15,402 | ... | oo ] Ll
..................... . 246585 132,731 108,839
.................... 116228 118,181 20,559
086231 109,437 11,887 L. L ooae b
..................... 118251 113,411 8,619
112602 112, 682 58,420 ..., 1 o
109094 112, 245 .67 0 . ] s
070440 147,578 D11 R O e
..................... 137351 115,922 678, 528

- * In units of thousand 1954 dollara,

Represents proportion of gross export increment (g,ross import deeremnent) required to offset leakage.
ounrces: Caleulated by procedures outlined in Appendix A; note A-3, procedure (b).

minimum deerease of 7.2 million aere-
feet under A-IT and a maximum de-
crease of 8.5 million acre-feet under
A-I. Among the different trade con-
straint alternatives, differences in water
requirements are similar to those gen-
erated by unadjusted water eocfficients.
The. maximum difference is that be-
tween A-I and A-TI for 1975 require-
ments in the latter case were just over
6 million acre-feet less than in the
former. '
In these eomparisons the implications
of changing trade patterns for water re-
quirements are restricted to three spe-
cific alternatives, each the direet con-

gequence of a specific trade-balanecing

constraint. The resulting magnitndes

do not bring out the full range of alter-
natives, nor do they focus on water offi-
cieney of individual sectors in their re-
lation to the overall trade-balancing
mechanism. The direct and indirect
water requirements associated with elos-
ing a trade gap of a given magnitude
may be thought of as the “water cost”
of closing the gap. Differences in water
requirements associated with A-T, A-I1,
and A-TIT then refleet differences in
water eosts of three specific weighted
combinations of sector activity, the dif-
ferences in weights determined in these
instances essentially by the different
trade constraints imposed. It ig instrue-
tive to look at one sector at a time from
this same point of view. Relevant em-
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pirical measures of water requirements
for individual sectors based on un-
adjusted water coefficients are summar-
ized in table 12. Procedures for deriv-
ing these meagures are outlined in Ap-
pendix A (note A-3).

Importing and exporting sectors are
listed separately in table 12, but the
figures on water requirements are di-
rectly comparable between each pair of
sectors; i.e., between importing sectors,
between exporting sectors, and hetween
importing and exporting sectors. The
measures represent direet and indirect
water requirements of producing a suf-
ficient export inerement by exporting
sector 1 (or of generating additional do-
mestic output to replace a sufficient
competitive import deerement for im-
porting sector 1) to generate a net trade
balance incerement of $100,000,000
(1954 dollars). Each export and each
import sector iz considered individu-
ally.” The total export increment (or
competitive import deerement) called
for a to generate a given trade-balane-
ing increment is larger than the trade-
balancing inerement itself because of
certain leakages in the system. The leak-
ages taken into account in the present
measures are those due to noncompeti-
tive imports and federal receipts from
California sectors. The additional di-
reet and indireet output required to
close a given trade gap calls for addi-
tional noncompetitive imports as inputs
and generates additional federal re-
ceipts (in aceordance with fixed federal
government “input” coefficients), both
of whiceh constitute offsets which must
be netted out in the trade-balancing
mechanisms.® To exemplify, consider
the gross export increment of $108,764 -

000 indicated for sector 2 in table 12.
This means that, to generate a net trade
balance effect of $100,000,000 through
an increase in exports from sector 2,
incremental exports and competitive
imports of other sectors set at zero, a
gross export inerement of $108,764,000
is called for. Of this figure, $100,000,000
is the net trade balance increment, the
remaining $8,674,000 going to offset an
equivalent amount of noncompetitive
imports required and federal receipts
generated by the system. A similar in-
terpretation applies to the remaining
grogy export inerements and to the gross
import decrements listed.

The additional output required to
generate a given net trade balance in-
crement consists of direct output by the
sector involved plus supporting output
from that sector and other sectors as
required in view of the sectoral inter-
dependence of the system. The measures
of direet and indirect water require-
ments presented include in each case
water required as input to support both
direct and indirect output require-
ments. A glance at table 12 brings out
the marked differences in water cost
over individual sectors. Comparisons
within the set of exporting sectors and
within the set of importing sectors show
the primary agricultural sectors to be
the most “costly” in terms of water re-
quirements for meeting trade deficits.
Water costs associated with agricul-
tural processing sectors are also rela-
tively high due mainly to the heavy
dependence of these sectors on the pri-
mary agricultural sectors for raw ma-
terial inputs. Still, if water scarecity
were sufficiently critical, exports of ag-
ricultural products in processed form

% In the notation of Appendix A-3, each elementin AY, or in A X, is zero except the element
for sector ¢ in the ealculation of direct and indirect requirements for the ith sector,

* Competitive imports do not appear in the leakage term for the measures here constructed
because of the condition imposed that the entire direct and indirect output increment required
to generate the given net trade-balancing increment be produced domestically, By this device,
competitive imports are held at zero for the inerement of ecomomie uctivity here considered.
Noncompetitive imports, on the other hand, are by definition imports of goods not produced in
the California economy. Accordingly, the expansion of output required to support the export
inerement (competitive import decrement) calls for additional noncompetitive imports as inputs.
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could turn out to be more effective trade
balancers than exports in primary
(fresh) form. For example, the 298,000
acre-feet requirement which appears
for exports of processed fruit and vege-
tables [14] is somewhat less than the
water requirements shown for the coun-
terpart primary fruit and vegetable
gectors 6, 7, and 8, and particularly
smaller than that shown for noncitrus
fruit [7].

Comparison of importing with ex-
porting sectors suggests that, purely
from the point of view of water require-
ments, a considerable efficieney could be
achieved by importing more of eertain
agricultural products and offsetting
these imports by exports from other ag-
ricultural sectors. Compare, for ex-

ample, the 2.6 million acre-feet of water .

“released”™ by imports of $100,000,000
worth of grain [4] with the water re-
quired to generate an offsetiing incre-
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ment of exports of fruits [7 or 8] or
vegetables [6], or even cotton [5]. Of
course, these are only partial compari-

- sons, with no partienlar eonnotation

that they are determining from an eco-
nomic point of view, Other factors, such
as other resourece endowments and
changing size of export market due to
the complex of factors which affect the
characteristics of export demand, may
well dominate water requirements in
the economics which ultimately deter-
mines direction of development in the
California economy. In a full assess-
ment of the economic realities, high-
water-requirement agricultural prod-
ucts eould continue to figure promi-
nently in California’s trade with the
rest of the world, providing exports to
exchange for the imporis required to
support growth in general economic ac-
tivity which lies ahead.

Implied Productivity Growth

Independent projections of income
and population have been introduced
in generating exogenous projections of
final demand. Exogenous projections of
California labor foree are available in
(Gershengon (20). Available labor force
has not been incorporated explieitly in
the projection mechanism as a possible
limiting input. Rather, projections have
proceeded as if the growing labor force
implied by the growing California poep-
wlation would be sufficient to meet in-
creasing labor requirements of the con-
tinually growing levels of state eco-
nomie activity. «

For labor to impose no constraint on
growth implies a flow of the labor re-
source into the state in response to
growing labor demands of state eco-
nomic development, On the other hand,
compatibility between projected popu-
lation, which underlies’ projected do-
mestic final demand, and projested

lahor force is relevant to assess feasi-

bility of projected levels of economie

activity. Should the labor force implied
by population projections either exceed
or fall short of labor required to meet
the needs of the state's economy, eco-
nomie forees would presumably eome
into play to retard or inecrease the in-
flow of labor. Alternatively, the compo-
sition of aggregate state product might
aceommodate in certain ways to limited
labor supply, or growing unemploy-
ment eould be in prospect should the
labor supply be excessive. Still, growth
in population and in labor foree are
strongly related phenomena, and the
ahsence of compatibility between labor
force and GDO rates of growth might
imply, for ‘‘realistic” projection, ad-
Justment to bring them more closely
into proper relation. It follows, of
course, that, if adjustment is required,

" both labor -force and population are

likely to be subject to adjustment, and
tampering with the state population
(and income} base in turn ealls for cor-
responding revigion of the original final
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TaBLE 13
IMPLIED AVERAGE ANNUAL
RATES OF GROWTH IN LABOR
PRODUCTIVITY, CALIFORNIA*

Projection period
Projection
alternative
1954-1965 1965-1970 1970-1975
per cent

A-To...ooooien, 3.2 2.2 1.0
A-1L......ooeail 3.0 2.2 1.0
A-TIT............ 3.1 2.2 1.0

* Rate of growth of projected GDO divided by rate of
growth of projected net labor force. Net labor force is total
Iabor force less projected government employment, the
latter based on government labor coefficients from table
C-8 and projected government expenditures from tables
C-5 and C-6. ’

demand projections. In the spirit of the
present study, a mechanism for dealing
with such a situation if it exists would
be an iterative procedure to achieve
an “acceptable” degree of agreement
among implied patterns of growth in
employment, population, and exoge-
nous final demand.

Appraisal of ecompatibility of the
present projections of GDO with inde-
pendently projected California labor
force inevitably must rest on indirect
and relatively erude ecomparisons. An
obvious but clearly inadequate ap-
proach is to generate aggregate labor
requirements implied by alternative
projections employing base year (1954)
labor coefficients (table C-8) and to
compare the resulting growth rates of
labor requirements with projected rates
of growth in the labor foree. This ap-
proach is inadequate because of the bias
resulting. from disregarding growth in
labor productivity, which on the basis
of historical experience and continuing
technological development can be ex-
pected to continue as a significant fae-
tor in future growth. Of course, projec-
tion of productivity trends into the fu-
ture is subject to considerable uncer-
tainty. Nevertheless, comparison with
recent experience can be regarded as
suggestive.

TaBLE 14
AVERAGE ANNUAL LABOR
PRODUCTIVITY GROWTH RATES
TOTAL PRIVATE ECONOMY,
UNITED STATES

1954-1958 | 1958-1962 | 1954-1962
per cent
Output per employee*. 2.0 3.1 2.6
Output per employed
personf.............. 1.8 3.1 2.4

* Based primarily on U. 8. Bureau of Labor Statistics
employment and hours (establishment) data.

1 Based primarily on U. S. Bureau of the Census em-
ployment data from Current Population Surveys.
N blS(‘)IIinE: Derived from productivity indexes in (51),
able VI-1,

From projected GDO (table 4) and
from independently projected labor
foree (table C-2), the rates of growth
in labor productivity implied for main-
tenance of ecompatibility between pro-
jected aggregate output and available
labor input can be derived. These de-
rived rates are presented in table 13.
Comparisons are possible only for the
aggregate of economic activity since, of
course, independent projections of em-
ployment by any sectoral breakdown of
activity do not exist. The judgment re-
garding compatibility rests on assess-
ment of plausibility of the implied labor
productivity growth rates; this assess-
ment, in turn, rests on comparison with
recent historical experience.

The first projection period (1954-
1965) is now history, and observations
on productivity trends sinee 1954 are
comparable in timing to implied trends
during this projection span. However,
available measures of labor productiv-
ity trends are in other respects not di-
rectly comparable with productivity
trends implied by projections for the
California economy. More or less suit-
able historical productivity measures
are available for the United States but
not for regions within the national
economy (51). The rates of productiv-
ity growth appearing in table 14 are
for the national economy based on the
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period 1954-1962. To assume that this
reflects sufficiently closely the produe-
tivity growth rate in California for the
same period is admittedly open to ques-
tion. Such an assumption is perhaps
particularly suspeet for the California
economy since this state’s overall eco-
nomie growth rate has been signifi-
- cantly greater than the national during
this period. In this context there is rea-
son to suppose that a region in a tech-
nologically advancing economy, which
is experiencing a rate of economie
growth moré rapid than the national
average, will also exhibit a more rapid
rate of growth in labor productivity
than that suggested by the national ag-
gregate. This suggests that the United
States rate of produectivity growth in
table 14 is an underestimate of the Cali-
fornia rate in the period.

Only brief comment seems called for
on the measures summarized in table 13.
Implied rates of productivity growth
are included for each projection alter-
native and for each of the projection
spans which have served as frames of
reference for results summarized in
earlier sections. Since the United States
productivity measures refer to total
private economic activity, state, local,
and federal projected employment in
California (based on government labor
coefficients in table C-8) has been de-
duected from projected California labor
force for deriving implied productivity
growth rates for the state. Projected
GDO for California is conceptually
comparable to private output since gov-
ernment output is not ineluded in the
GDO aggregate. Use of the “net pri-
vate” labor force rather than employ-
ment in deriving implied productivity
growth rate assumes that base year un-
employment rates prevail in the projec-
tion period.

The relevant comparison for assess-
ing aggregate output-labor foree com-
patibility is the implied productivity
growth rate for the projection span
19541965 and the observed United
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States growth rates in the period 1954—
1962, Not surprisingly, the implied
California rate is relatively insensitive
to the specific projection alternatives
adopted here. A compound annual rate
of around 3.0 per cent is indicated for
the first projection period. This eom-
pares with a United States annual rate
of growth in output per employee (per
employed person) of 2.6 per cent (2.4
per cent). It cannot be said that this

‘confirms employment-output compati-

bility in the aggregate California pro-
jeetion, but the divergence between
California projected and actual for the
period is probably somewhat less than
that suggested by the rates indicated.
Major considerations point in this di-
rection. The first is the previously men--
tioned likelihood that California pro-
ductivity growth rates in the 1954—
1962 period actually exceed those shown
for the United States economy. A sec-
ond relevant observation relates to the
apparent upward trend in productivity
growth rates in the 1954-1962 period.
Note that output per employee shows a
growth rate of 2.0 per cent in 1954—
1958 and just over 3.0 per cent in 1958
1962. This suggests an upward trend in
the produetivity growth rate which, if
maintained through 1965 would result
in an average rate for 1954-1965 in ex-
cess of the 2.6 per cent indicated for
1954-1962.

The comparison with indicators of re-
cent trends in United States labor pro-
duetivity is perhaps too tenuous a basis
for concluding that California projec-
tions of GDO and labor force can be
regarded as compatible for this period.
On the other hand, divergence in the
rates compared is in the direction ex-
pected. Although the magnitude of the
divergence is not to be dismissed as in-
significant, neither can it be regarded
as evidenee that the projection scheme
generates levels of aggregate output out
of line with independently projected
labor force.

Implied productivity growth rates
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are also included in table 13 for the two
suecessive five-year projection spans be-
vond 1965, but little can be said by way
of appraising plausibility of the pro-
duetivity trends implied. The growth
rates drop off markedly in successive
periods, the 1.0 per cent rate for 1970
1975 being only one-third of the 3.0 per
cent rate for 1954-1965. Although the
rate of productivity growth could per-
haps be expected to recede in California
as the state economy matures, little
basis exists for forming a judgment
about the specific quantitative indiea-
tors which result in the present case.
It is perhaps suggestive to com-
pare the present implied produectivity
growth rates for California with im-
plied productivity growth rates grow-
ing out of recent projections for the
United States economy (Liandsberg et
al., 23). Their projection reference peri-
ods do not correspond to those adopted
here for California projections, but im-
plied compound rates are reported for
the periods 1960-1970 and 1970-1980.
“Low,” “medium,” and “high” projec-

tions were developed in the TUnited
States study . The implied average
(compound) rate of growth of gross na-
tional product per worker ranged from
a low of 1.9 per cent to a high of 2.7 per
cent for the period 1960-1970 and from
1.7 per cent to 2.4 per cent for 1970-
1980. Private product per privately em-
ployed worker ranged from 2.2 per cent
to 2.7 per cent in the former period and
from 2.2 per cent to 2.8 per cent for the
latter period. The last measure is prob-
ably conceptually more comparable to
GDO as here projected for the Califor-
nia economy. But in neither measure do
the implied United States productivity
growth rates fall off ag fast as do the
California rates in table 13, If the pro-
ductivity rates implied by the United
States projections were to be accepted -
as more realistic for the California
economy, the projected level of Califor-
nia economic activity (particularly in
1970-1975) presumably provides em-
ployment opportunity for a smaller
labor forece than that presently pro-
jected for the state.

Projected Versus Observed Growth Rates

The projections summarized have
been viewed above as an exercise ex-
ploring the sensitivity of the California
economy to different patterns of trade,
and claims of “realistic forecasts” of
level and composition of aggregate state
product have been avoided. Comparison
of the results with observed experience,
insofar as this is possible, will bring this
into sharper focus and at the same time
should have suggestive value for assess-
ing the alternative conditions imposed.

The first projection reference period,
1954-1965, opens the possibility of com-
paring “projected” growth rates for
this period with observed rates for a
major part of the period (1954-1962).
Unfortunately, measures of GDO by
sectors (or even for major sector aggre-
gates) are not directly available in pub-
lished form for years other than 1954.
This precludes direct comparison of

projected and actual GDO. It is pos-
sible, however, to develop approximate
measures that at least can suggest the
degree of correspondence between pro-
jected and actual GDO for this period.

The main impression to be gained
from such comparisons is that primary
agricultural sectors appear to be sub-
stantially overprojected in each of our
alternatives; manufacturing, and par-
ticularly agricultural processing, ap-
pears to be underprojected; and the rate
projected for service sectors corre-
gponds well with that observed. More-
over, overprojection and underprojec-
tion appear to balance out reasonably
well over sectors, with the projection of
overall growth corresponding closely to
observed growth rates. The significance

of this comparison needs to be tem-

pered, of course, with the recognition
that the basis for measures of obseryed
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growth ig itself not firm, particularly
for most nonagricultural sectors. A
more complete statement of procedures
and qualifications will make this clear.

Three types of measures have been
constructed to reflect observed growth
rates, but it has not been possible to de-
velop suitable measures for all minor
sectors in the 28-sector detail carried
in the projections. Minor sector detail
hag been attempted for primary agri-
cultural and manufacturing sectors, but
even for these subgroups the coverage
is not complete. The nonagricultural-
nonmanufacturing sectors [22-28] are
dealt with as an aggregate, no attempt
being made to examine growth rates by
minor sectors within this aggregate.
Such measures as it has been possible
to develop of observed growth rates are
presented along with projected rates of
growth in table 15. Geometric means of
annual rates are summarized in this
table. The measures on which these
mean rates are based appear in Appen-
dix B.”

For the primary agrieultural sectors,
measures of production relatively ac-
cessible in regularly published sources
correspond closely conceptually to GDO
as measured in the input-output con-
struet. Accordingly, the observed mean
annual growth rates in production for
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these sectors would be expected to cor-
respond closely to actual mean annual
growth rate in GDO. The production
data assembled by sectors (tables E-1
and E-3) do not, except for sector 5
(cotton), include all minor products
included in the base year measure of
GDO but, except for three sectors, the
1954 production measure represented
more than 90 per cent of 1954 GDO (see
table E-2).* Calculated production
growth rates for the period 1954-1962
are presented for individual sectors 1
through 9 in table 15 and for the aggre-
gate of primary agricultural sectors
[1-10].

Data on production are not available
directly for other than primary agri-
cultural sectors. For these other sectors
it was necessary to turn to other, more
approximate, measures. Two such meas-
ures are included here—one based on
employment adjusted for labor produe-
tivity and the other based on deflated
value added. From data available, it
has been possible to construet both rates
as alternative measures of observed
growth for major manufacturing see-
tors (that is, sector aggregates 11-15,
16-21, and 11-21) and for selected
minor sectors. For other than primary
agricultural and manufacturing sectors
(that is, sectors 22-28), the only meas-

17 A1l references to mean annual rates in this section are to the geometric means summarized
in table 15, For those sectors for which annual data are available for the full 1954-1962 period,
arithmetic means of annual rates were also obtained and are presented along with the geometric
means in table E-1.

¥ Sectors 1 (meat animals and produets), 9 (forage), and 10 (miscellaneous agriculture) are
the exceptions. The proportion in sector 9 is low primarily because pasture is omitted from pro-
duction but included in the base measure of GDO, For sector 1, the base year measure of GDO
(27 and 72) is greater than domestic (California) production, corresponding more nearly to
production plus imports of stockers and feeders. Imports of stockers and feeders in turn are
regarded as noncompetitive imports. Thus, the observed produetion growth rate would be ex-
peeted to correspond to the projected GDO growth rate for this seetor only if the noncompeti-
tive import coefficient remained stable at its base year value during the period examined. In-
spection of stocker and feeder inshipment data indicates that inshipments grew at a somewhat
faster rate than production during 1954-1962. The comparison of production growth rate with
projected GDO growth rates for sector 1 remains an appropriate comparison in the present
context. However, it does appear that the growth rate in stocker and feeder inshipments accounts
for a substantial part of the discrepancy between the observed rate in column 8 and the pro-
jected rates in columns 3 and 4 of table 15.

The production data assembled for sector 10 represent only 52 per cent of GDO in 1954. Mainly
for this reason, an observed growth rate is not included for this sector. However, the observed
part of 10 is included in the aggregate [1-10].
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TaBLE 15
PROJECTED AND OBSERVED AVERAGE ANNUAL GROWTH RATES
Projected average annual growth rates, 1954-1965 Observed average annual growth rates
- Adjusted employment .
e a1 am | am e, | T
19541982 1854-1861 1954-1961*
1 2 3 4 8 6 7 8
per cent

4.9 7.1 4.8 5.0 3.2
4.9 4.9 4.8 4.9 . 5.4
4.3 1.4 4.3 4.4 . 2.3
4.4 3.8 3.2 4.3 2.0
2.5 4.8 1.9 2.0 3.1
31 4.9 3.2 4.5 2.5
3.0 4.9 2.9 5.4 1.9
3.0 5.7 3.0 3.4 ~2.8
4.6 4.8 4.6 4.7 14
3.8 5.1 3.5 4.7
4.3 4.8 4.3 4.4
4.9 5.8 5.0 5.1 9.6
4.3 4.9 4.3 4.3
2.8 4.9 2.6 6.4 4.5 4.0 6.9
4.4 4.9 4.4 4.7 .
5.0 8.0 8.9 8.8 5.5 5.1 7.8
6.5 T4 6.6 6.6 0.8 0.5 3.9
4.9 8.4 9.3 9.2 11.1 10.3 10,9¢
1.3 2.0 1.3 1.3 0.2 -0.2
4.1 10.1 7.9 7.8 8.2 6.1 6.5
5.3 7.6 8.7 8.5 6.1 5.6 7.8
4.3 6.3 4.8 4.8
5.9 6.3 6.0 §.1
5.9 6.1 5.9 5.9
5.4 5.9 5.7 5.8
6.0 6.1 6.0 6.0
4.6 5.5 5.2 5.3
5.5 6.4 6.2 6.2
3.8 5.1 3.7 4.4 2.4
4.1 5.1 4.1 52 5.8 5.7 7.2
4.4 6.8 7.0 6.9 7.1 6.5 8.6
57 6.1 5.9 6.0 5.9 .

11-21...... 4.4 6.4 6.5 6.6 7.0 6.4 6.5

1-28...... 5.1 6.2 6.1 6.1 B.2%

* Deflators employed and deflated value added appear in table E-5.
1 Based on ageregate not strictly comparable to sector 18. See first footnote, table E-1.
o 1 GA]srgmge of production rate for major gector 1-10 and adjusted employment rates for 11-21 and 22-28, weighted by
1954 .
SoURCcES:
Cols. 1-4; Geometrie mesnns of annual rates ealeulated from projections in tables D~1 and D-7.
Cols. 5-8: Table E-. :
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ure obtained is that based on employ-
ment, and this only for the aggregate
of sectors 22-28.

There is basis for questioning both of
these latter measures as indicators of
observed GDO growth rates for the
California economy. The adjusted em-
ployment measure is based on employ-
ment data from (50), adjusted for
changes in labor productivity based on
indexes of output per employee devel-
oped from data and auxiliary measures
appearing in (51).” Growth rates in
number of personsg employed adjusted
for output per employee can be re-
garded as giving conceptually appro-
priate measures of growth rates in out-
put. A difficulty is that the productiv-
ity measures used in this instance are
at best a rough measure of what is
sought. There are two major reasons for
thig. First, while measures of California
labor produetivity are called for, index
numbers from (51) are the United
States economy and may not represent
at all well the California experience.
One would expeect that the TUnited
States productivity growth rate under-
estimates the California rate in this
period (1954-1962) beecause the more
rapidly growing California economy is
likely to have experienced technolegical
change at rates above national average.
If so, measured California GDO growth
rates based on the present adjusted em-
ployment measures would on this ae-
count be biased downward. A second
difficulty is that the United States pro-
ductivity measures used refer to broad
aggregates, namely, total manufactur-
ing (corresponding approximately to
our major sector aggregate 11-21) and
total nonmanufacturing (correspond-
ing approximately to our major sector
ageregate 22-28). Labor productivity
trends can and probably have varied
widely over the minor sectors compris-
ing these major aggregates.
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The United States total manufactur-
ing growth rate was applied uniformly
to individual California manufacturing
sectors and also to the major manufae-
turing sector aggregates. For the non-
manufacturing sectors, only the aggre-
gate is involved. The limitations of the
adjusted employment measure stem-
ming from the breadth of produet
coverage of the produectivity indicators
used are presumably more serious for
individual manufacturing sectors. Aec-
cordingly, there is more reason to doubt
the reliability of adjusted employment
rates as measures of GDO growth rates
in the individual sectors for which they
are presented than in the major sector
aggregates, particularly sector aggre-
gates 11-21 and 22-28,

The deflated value-added growth
rates should also be regarded with cau-
tion as indicators of GDO rates. To ar-
rive at these measures, value added in
carrent dollars from (38) and (40)
were deflated to 1954 values by United
States implieit price deflators from
(67) and (59) (see table E-5). Clearly,
the validity of the resulting measures
ag indiecators of GDO growth rates de-
pends upon the stability of the relation-
ship between value added and GDO
over the observed period (1954-1961)*
and the suitability of the United States
implieit price deflators for converting
the California current dollar values to
a 1954 dollar bage. With regard to the
price deflator, the question again arises
how well United States priee deflators
for relatively broad product aggregates
reflect California price behavior for
typically smaller and different aggre-
gates in terms of produet composition.
Also open is the question of suitability
of weighting in the implicit deflators
for deflating value-added aggregates.
The relevance of stability in the rela-
tion of GDO to value added is elear, but
it has not been established whether or

¥ Employment data and productivity indexes nsed appear in tables E-1, E-3, and E-4,
# The latest year for which value-added data were available was 1961. Hence, the observation
period for these measures was restricted to 1954-1961.
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not treating it as if it were stable repre-
gents a serious departure from realism.
In these ecircumstances it is hardly
meaningful to specnlate about possible
biases in deflated value-added measures
as indieators of GDO growth rates.

Major Sector Comparisons,—Turn-
ing to the comparisons of projected ob-
served rates in table 15, reasons have
been cited for regarding the major sec-
tor comparisons (particularly in respect
to the adjusted employment measure)
as more reliable than minor seetor com-
parisons, Flurthermore, it has been ar-
gued that these particular adjusted
employment measures are perhaps more
vulnerable to downward than to up-
ward bias because there may have been
a faster rate of technieal change in Cali-
forina during the observed period than
is reflected in the measures of United
States productivity used. This latter
observation is probably more valid for
manufacturing [11-21] than for non-
manufacturing sectors [22-28].

If we accept the observed growth
rates as suggestive indieators, the rates
summarized for major sectors do indi-
cate that the projections generated im-
ply too high a growth rate for primary
agricultural sectors [1-10], too low a
rate for agricultural proeessing [11-
15], and rates more nearly correspond-
ing to observed rates in other manufae-
turing [16-21] and nonmanufacturing
[22-28].

In these comparisons it is in a sense
more informative to focus on projee-
tions A-IT and A-III, particularly since
these (as opposed to X?!) include allow-
ance for growth in capital stocks and
(as opposed to A-I) result from trade
constraints which imply a relatively
slower rate of growth for primary agri-
cultural sectors than for others. It will
be recalled that in A-IT three sectors
in the major category 16-21 (namely,
chemicals, machinery, and other manu-
facturing) were assigned the major in-
cremental burden in maintaining trade

balance. The higher relative growth rate
for major sector [16-21] in A-II grows
out of this constraint. Under A-III, on
the other hand, the same three manufac-
turing sectors share the major inere-
mental trade-balancing burden with the
single agricultural processing sector 14
(canning, preserving, and freezing}
This is reflected in a substantial inerease
in the relative rate of projected growth
for sector 14 under A-IIT and is respon-
sible for the significant increase in the
projected rate for the major sector [11-
15]. Still the projeeted rate for [11-15]
under A-II appears to fall short of the
observed, judged either by the adjusted
employment or value-added measure.
The projected rate for [16-21], on the
other hand, dces not appear out of line
with the observed even under A-II,
which imposes a relatively heavy burden
on this major sector,

Focusing further on the primary ag-
ricultural aggregate [1-10], the sugges-
tive evidence is strong that the projec-
tion scheme overprojects the growth
rate for this sector, even under A-II,
the projection alternative least demand-
ing.on agriculture, That primary agri-
cultural seectors should project at a
slower rate than nonagricultural sectors
is implied by the typically lower final de-
mand elasticities for the former sectors
(table C-3). And the trade constraints
under A-IT serve as an additional re-
straining influence on this major sector.
Still the observed growth rate appears
to have fallen significantly short of the
projected rate in the cbserved period
19541962,

From inspection of observed relative
growth rates for primary [1-10] and
seecondary [11-15] agricultural sectors,
it is noteworthy that agricultural proe-
essing is apparently continuing its gain
of position relative to primary produc-
tion, and gaining at a more rapid rate
than implied under A-III, the projec-
tion alternative most favorable to this
eventuality. This divergence in growth
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rates implies a heavier proportion of
domestieally (California) produced pri-

mary agrieultural products undergoing

trangformation through processing on
its way to the final consumer, heavier
reliance on imports of primary products
for further processing within the state,
or a eombination of these two phenom-
ena. In vegetable and fruit sectors, it
does not seem likely that imports of raw
produce for further processing in the
state would be a dominant foree in the
observed divergence; but in other see-
tors, such as meat processing, this may
well be happening, Sufficiently diserimi-
nating analysis is not possible from the
measures summarized, but the observed
rates do suggest that, in regard to pri-
mary and secondary agricultural rela-
tionships, eonditions even more severe
for primary agriculture than underlies
A-IT and more generous for agricultural
processing than those in A-TIIT eannot
be termed unrealistic.

Not much can be said about projected
versus ohserved growth rates for the
aggregate of nonmanufacturing sectors
[22-28]. This major seetor is important
in terms of California GDO (aceounting
for more than 50 per cent), final de-
mand elasticities adopted range from
1.0 to 1.9 (table C-3), and the minor
sectors comprising this eategory figure
muech less directly in trade patterns. It
has been suggested above that the ad-
justed employment measure on which
observed growth rate is based may con-
stitute a more reliable indieator of GDO
growth for this major sector than for
manufacturing since United States pro-
ductivity growth rates may be more
appropriate here. As apparent from
table 15, observed growth rate was ob-
tained only for the aggregate of sectors
22-28 and this rate from adjusted em-
ployment only. The observed rate re-
sulting corresponds closely to that pro-
jeeted under both A-IT and A-TII.

Minor Sector Comparisons, - The
measures in table 15 suggest minor sec-
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tor eomparisons but must be viewed
with caution in regard to reliability as
measures of the observed growth rates.
Individual sector rates for primary ag-
ricultural sectors are hased on annual
production data which, although not
fully inclusive, are regarded ag closely
comparable conceptually to the sectoral
GDO projected. Hence, these measured
rates do indicate at this level of detail
that conditions imposed have failed to
capture experience, at least in the pe-
riod observed. Inspection of observed
and projected rates reveals that, typi-
cally, growth in minor primary agrieul-
tural sectors has been overprojected. In
only two sectors—2 (poultry and eggs)
and 5 (cotton)—have observed rates ex-
ceeded projected rates. This suggests
that, for most primary agrieultural see-
tors, domestic (i.e., within state) de-
mands or foreign (i.e., other United
States regions and foreign countries)
demands or both are overprojected as a
result of the demand eonditions adopted.
Domestic demand elasticities which are
too high or a deecline in California’s po-
sition vis-a-vig other producing regions
in supplying the interregional market
are factors that could contribute to ex-
plaining the typical divergence which
appears.

The discrepancies in poultry and eggs
[2] and cotton [5] are in the reverse
direction. Of these, the divergence in
cotton is relatively greater. Final de-
mand confronting this sector was en-
tirely export demand. There was no
explicit recognition of possible effects
of the United States cotton program.
Conditions favorable to California rela-
tive to other producting regions or con-
ditions favorable to California cotton
in foreign markets could be introduced
in a projeetion model like the one we
used in the form of a more elastic de-
mand confronting the California cotton
sector. A higher elasticity than that used
(0.3) in projections A-II and A-III
would have made for closer eorrespond-
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ence bhetween projected and observed
rates in the period observed. In the pro-
jection scheme employed, of eourse, in-
clusion of the cotton sector among those
sharing the trade-balancing burden in
A-IT and A-TIT would have been equiva-
lent to increasing the elasticity of de-
mand confronting this seetor. The com-
parisons suggest that this might have
been “more realistie.”

A final eomment on minor primary
agvicultural sectors concerns eitrus
fruits [8]. The observed negative rate
reflects the decline in production in this
gector caused to a great extent by the
eneroachment of urban development in
southern California. Substantial new
planting has occurred during this pe-
riod but, because of the lag from plant-
ing to bearing, effects of longer run
production trends are not well reflected
by production in the observed period.
Bearing acreage declines during 1954~
1962 at a rate faster (3.3 per cent) than
that shown for produection. Total aere-
age, on the other hand, more nearly held
its own, declining at a rate of 1.2 per
cent. The eonstraints implied for the
citrus seetor by urban enecroachment
have not been recognized explicitly in
the projeetion eonditions. However, had
some explicit constraint been imposed to
refleet more realistically the leng-run
potential, it probably would not have
removed the disecrepancy between pro-
jeeted and observed in the observed pe-
riod. The reason for this is that the
projections of long-run growth trend do
not capture departures from the longer
run path. And it is no doubt a departure
from the longer run path which is
partly responsible for the marked nega-
tive observed rate appearing for this
seetor in table 15, Although the pro-
jected rate is elearly too high, the aver-
age observed rate over a somewhat
longer period might be somewhat higher
than that shown here (i.e., a negative

rate closer to zero or perhaps a positive
rate). One would not expect allowance
for digplacement by urban development
to fully close the gap between projected
and ohserved rates in eitrus fruits [8]
during the period of observation, but it
could bring the comparison for this see-
tor more nearly in line with other pri-
mary agricultural seetors,

Growth rates approximated by ad-
justed employment and deflated value
added are included in table 15 for those
minor manufacturing sectors for which
employment and value-added measures
could be constructed from published
sources. These rates are more question-
able as measures of GDO than are the
production growth rates for primary
agricultural seetors, for reasons noted
in the discussion of major sector com-
parisons. The minor sector observed
rates based on adjusted employment are
particularly vulnerable because labor
produetivity indices for product aggre-
gates do not elosely correspond to those
in California seetors, The observed rates
presented were derived by adjusting
employment growth rates for each minor
sector by the same produectivity growth
rate—that referring to United States
output per employee in total manufac-
turing.” With respect to deflated value
added, there is perhaps less reason for
regarding corresponding measureg for
major and minor sectors to differ mate-
rially in terms of veliability, though
reservations previously noted apply to
the value-added measure itself. Al-
though a minor sector value-added ag-
gregate typically is deflated in an impli-
cit deflator derived for a somewhat
broader aggregate, price behavior over
time for the minor sector category
might be expected to be strongly corre-
lated with price behavior of the major
aggregate to which it belongs.

Speecial limitations attaching to the
interpretation of observed growth rates

“ As noted later, more specific United States productivity indices from (49} based on the
shorter period 1954-1960 permit alternative mesasures for two minor sectors [14 and 17].
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for petroleum [17] and aireraft [19]
are noted subsequently. In the remain-
ing five sectors for which two alterna-
tive observed rates are presented, those
based on employment are in each case
lower than those based on value added.”
This is consistent with the earlier obser-
vation that use of United States produe-
tivity growth rates may well bias down-

ward the obgerved California growth -

rates based on adjusted employment. A
second noteworthy point about these five
minor sectors is that projections A-IT
and A-III appear clearly to overproject
in three [16, 20, and 21] and clearly to
underprojeet in one [18]; the remain-
ing one [14] is underprojected under

A-IT but appears to come closer to the

mark under A-ITL.* The underprojec-
tion of machinery [18] is of some inter-
est, particularly since this sector was
assigned an important share of the
trade-balancing burden in both A-IT
and A-ITI. Chemicals [16] and other
manufacturing [21] also assumed heavy
trade-balancing roles in each case (the
comparison suggests too heavy) as did
canning, preserving, and freezing [14]
under A-IIT (but not under A-IT).
GDO for primary metals [20] is deter-
mined primarily by intermediate de-
mands, sector 18 being the dominant
user. Though [20] is overprojected, the
divergence from observed is relatively
smaller than for other important sectors
due to the braking influence of under-
projection of 18,

The special difficulties associated with

petroleum [17] and aireraft [19] com-
parisons are related to lack of corre-
spondence in composition of the aggre-
gate projected and that observed. In
each case the projected aggregate on
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which the observed measures are based
omits an important component of its
projected counterpart,

For sector 17, empirieal basis exists
for improving the productivity adjust-
ment over that used in table 15, In that
table the observed rates for this sector
reflect petroleum refining only, while
17, as defined in the input-output eon-
struet, ineludes petroleum refining and
crude petroleum. Crude is important in
this sector, accounting for around 40
per cent of sector GDO in 1954 (27). A
revised measure of observed growth rate
was developed for 17 in an attempt to
remedy the major deficiencies of those
appearing in table 15. Two significant
features mark the revision. First, petro-
leum refining is one industry for which
specific indices of United States labor
productivity are available (49). Hence,
to represent the refining component of
the revised sector 17 rate, the California
petroleum refining employment growth
rate was adjusted by a productivity
growth rate derived from this specific
United States index. The revised ad-
justed employment growth rate for re-
fining was 3.2 per eent, which compares
much more closely to the 3.9 per cent
appearing in table 15 based on value
added. The second feature incorporates
the ernde petroleum component in the
observed rate. The growth rate for
crude petroleum production was ap-
proximated from data in (46) for 1954
1962. Actually, California crude pro-
duction declined during this period, the
average annual growth rate being 2.2
per cent. A revised sector 17 growth
rate of 1.1 per cent is given by an aver-
age, weighted by 1954 GDO from (27),
of the revised adjusted employment rate

* This companson refers to alternative measures for the directly comparable time period
1954-1961 and is the primary reason for including adjusted employment measures hased on this
period. Rates based on employment run consistently higher when 1962 is included.

% Productivity adjustments based on a more specific United States productivity index for
“canned and preserved foods (except meat)” for the period 1954-1962 from (49) affected the
 observed adjusted employment growth rates only slightly. The resulting measures for the 1954~
1962 and 1954-1961 periods were, -respoectively, 4.3 and 4.1 Per cent as compared with 4.5 and

4,0 per cent in table 15,
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for refining and the negative erude rate.
Although this rate is higher than the
0.8 per cent based on adjusted employ-
ment in petroleum refining only in table
15, it remains substantially below the
projected rates for sector 17. This
partly reflects the adoption in the pro-
jeetion conditions of a final demand
elasticity confronting this sector which
is probably too high. (2.2). Beyond this,
sector 17 is one sector for which a suit-
able constraint reflecting California’s
resource base may be important for
realistic projection. If the observed
growth rates are aceepted as reliable
indicators, the apparent growth in re-
fining oceurring along with a decline in
erude production implies that the pro-
jeetion scheme has preserved for sector
17 too strong a position on the export
side of California’s account with the
rest of the world.

A different measurement problem ex-
ists for sector 19 (aireraft). The major
demand for products of this sector is
federal government demand. In the ex-
ogenous projections of federal govern-
ment demand, an estimated California
share of federal missile expenditures
was alloeated to this sector and in this
sense incorporated in projected demand
confronting this sector. The justifica-
tion for suech a procedure cannot be
fully documented, but it does have some
plausibility. Missile expenditures were

minor in the base year 1954 but have |
grown markedly in the period sinece

1954. Under these ecireumstances, it
could not be expected that missile pro-
duction would he accommodated well by
input-output flow coefficients based on
1954 industry composition. Confronted
with this situation, it was reasoned that
assignment of the new missile activity
to sector 19 represented a closer approx-
imation to reality than would its assign-

ment to some other sector. The validity
of this procedure remaing open to ques-
tion. But having adopted the procedure,
it is elear that projections for sector 19
represent a mixture of missile and con-
ventional aireraft production.

With respect to observed rates of
growth, it is not possible to extract from
published sources value-added measures
for the aireraft sector in the period of
observation. And the growth rate ap-
proximation based on adjusted employ-
ment in table 15 reflects employment in
only “aireraft and parts” SIC indus-
tries (SIC 372). Presumably, most of
the missile employment gets classified
with “ordinance and accessories” (SIC
19) in the employment statistics in
(60). Ordinance and accessories em-
ployment, although starting from a low
base in 1954, has grown at a very high
rate during the 19541962 period. For
the SIC aireraft and ordinance indus-
tries combined, the growth rate derived
from adjusted employment is 5.1 per
cent. But this combined employment
measure is too inclusive and open to
even greater guestion regarding suita-
bility as a measure of observed growth
rate for sector 19.* Accordingly, neither
the combined rate nor the rate appear-
ing in table 15 can be regarded as re-
ferring to an aggregate that is closely
comparable to that implied for sector
19 as projected. ‘

Overprojection and Implied Water
Requirements.—Though based on frag-
mentary and imprecise measures of ob-
served growth, these comparisons lend
support to the coneclusion that the con-
ditional projeetions generated imply, in
the first projection span, too high a
growth rate for primary agriculture
and too low a rate for manufacturing.
The projected rate for the nonmanufac-
turing aggregate [22-28] and for all

* In assessing this measure the inadequacies stemming from the use of United States total
manufacturing productivity indices in adjustment should be borne in mind. This is particularly
pertinent in something like missiles where output per employee may be very different from that
characterizing total manufacturing and from that characterizing conventional aireraft produc-
tion, the activity with which missile production has been merged in this instance.
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sectors combined [1-281 in the period
19541965 appears to conform reason-
ably well to derived observed rates for
1954-1962.

Although the trade-balancing con-
straints imposed in A-II and A-ITI
{partieularly the former) assign a de-
elining relative role to primary agricul-
ture in preserving balanee in Califor-
nia’s aceounts with the rest of the world,
the ecomparisons suggest that a still
lesser role for primary agrieulture is
compatible with recent history. And the
comparisons have appraisal value in
this ingtanee ginee there is reason to
accept the measures of observed rates
for primary agricultural sectors as
closely related to sectoral GDO. Several
individual manufacturing sectors ap-
pear also to have been overprojected. At
the same time, agricultural processing
sectors in aggregate and machinery [18]
in particular, from among other manu-
facturing seetors, appear to have grown
at a faster rate than that required to
meet the conditions imposed. For these
latter sectors, the empirical basis for the
observed rates is regarded as more tenu-
ous. Implications of comparisons of ob-
served and projected rates for the pe-
riod 1954-1962 cannot be extended for
all sectors directly to the balance of the
period spanned by these projections. On
the other hand, the comparisons do em-
phasize the necesgity for caution against
any temptation to interpret the results
as forecasts of seetoral growth. By the
same token, the implied water require-
ments cannot be accepted as realistie
projections.

Total state water requirements are
much more sensitive to the particular
pattern of over- and underprojeetion
which results in this instance than ig
total state GDO, It has been noted that
the observed growth rate in aggregate
state GDO appears to conform reason-
ably well to projected, which implies
that sectoral over. and underprojections
balanee out in terms of GDO, A similar
balancing out does not oceur in the im-
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plied water requirements. The major
reason for this is to be found in the pro-
jected growth for primary agricultural
sectors [1-10], which in the aggregate
and for most individual sectors is seri-
ously overprojected under each projec-
tien alternative. Primary agrieultural
sectors in the aggregate account for less
than 5 per eent of state GDO but more
than 85 per cent of total applied water
requirements as projected for 1965. The
dominance of primary agriculture as a
water user means that projected water
requirements become particularly seni-
tive to projected growth for this major
sector.

The extent of overprojection is sug-
gested by certain caleulations summar-
ized below based on observed growth
rates in output for primary agrienltural
seetors in the period 1954-1962. On this
basis, the aggregate water requirement
for agricultural seetors [4-9] is around
22 million aere-feet in 1965, This com-
pares with just under 27 million acre-
feot projected for 1965 under A-II, the
projection alternative exhibiting the
lowest total water requirements. This is
a substantial diserepancy associated
with only an 1l-year projection span.
The 22 million acre-feet estimate should
not be endowed with undue precision.
On the other hand, observed growth
rates are more compatible with this
lower figure, and this serves to empha-
size the necessity for regarding the
higher levels projected with consider-
able eaution, Deseription of procedures
used in generating this rival estimate
for 1965 follows.

The rival estimate accepts observed
growth rates for primary agrieultural
sectors in table 15 as valid indieators of
actual growth rates for the full projec-
tion span, 19541965, Observed growth
rates for individual sectors 4 through 9
are used. These gix sectors together ac-
eounted for over B0 per cent of pro-
jected water requirements for 1965. The
compound annual growth rate for each
sector is applied to its corresponding
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TABLE 16

IMPLIED WATER REQUIREMENTS IN 1865 BASED ON PROJECTED
AND OBSERVED GROWTH RATES, SECTORS 4-9

Implied 1965 requirements*
1954 .
Tequirements Observed
Sector A-I A-II A-IIT growth rates
1 2 3. . B ! .5
acre-feet
A s 4,609, 890 6,222,145 '“5,830,714 5,922,207 ) 5,150,543
O N 2,891,520 3,477,103 2,366, 046 2,572,681 * 2,906,301
B 1,543,630 2,258,166 1,880,826 2,168,584 1,752,977
T e 2,618,276 4,130,616 3,371,508 4,362,800 3,013,543
B 442,025 757,932 508,008 504,182 299,358
2 8,458,283 12,828,315 12,574,881 12,707,197 8,966, 692
Sum (4-9) .. ........... 20,083,624 29,674,277 28,801,673 28,327,670 22,089,541

* Based on adjusted water coefficients.
Sources:

Cols. 1-4: From table D-12.

Col. 5: Computed; observed production growth rates from table 15 a.pphed to base year GDO from table D-7
and adjusted water copflicients from table § applied to resulting sectoral GD

base year GDO and the resulting modi-
fied sectoral GDO projections for 1965
are multiplied by corresponding ad-
justed water coefficients from table 9.
The results are summarized in table 16.

The resulting implied water require-
ments for the sector aggregate [4-9]
are suhstantially less for 1965 than re-
quirements derived from the original
projections—> to 6 million acre-feet less
for projections A-IT and A-TIL* The
observed growth rates for other sectors
are too tenuous and fragmentary to ex-
tend these calculations to the remaining
sectors. However, water requirements
are much smaller in the remaining sec-

tors, and beyond this there would be a
stronger tendency for over- and under-
projection to balance out. Accordingly,
the result Tor the sector aggregate [4-9]
may be taken as a first approximation
to the overprojection for 1965 for the
entire California economy. This sug-
gests that total applied water require-
ments of around 28-29 million acre-feet
is a more realistic measure for 1965 than
the 33-35 million acre-feet projected
under A-IT and A-ITI, respectively.

A similar straightforward adjustment
in implied water requirements for 1970
and 1975 would be reasonable only if it
could be assumed that the observed

# The lower water requirements for the seector aggregate [4-9] obtained on the hasis of ob-
served growth rates in table 16 also appear to be consistent with what evidence is available on
growth of irrigated land in California. Data on total “irrigated land in farms” and “irrigated
erogpland harvested” are available for 1954 (36) and 1959 (37). The derived compound annual
rate of growth from 1954 to 1959 was for irrigated land in farms 1.0 per cent and for irrigated
cropland harvested 0.9 per cent. The implied compound annual rate of growth in water require-
ments for the aggregate [4-9] as given by the adjusted figure in table 16 is 0.9 per cent. This
latter rate is based on observed growth in the longer period 1954-1962 and in this sense is not
strictly comparable with the irrigated acreage growth rates based on 1954-1959. Also, the irri-
gated acreage growth rates do not reflect growth associated with changing relative importance
of multiple cropping on irrigated land, but the effects of this on growth rate are probably minor.

Recognizing the limitations on comparability of the derived rates for present purposes, the
eomparison remains suggestive. The derived rates for adjusted water requirements and irrigated
land show close agreement. And this agreement would appear to lend additional support to the
water requirements adjustment shown in table 16.
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growth rates for primary agrieultural
sectors in 1954-1962 represented the
- long-run growth rates for these sectors.
There is hardly basis for either aceept-
ing or rejecting this assumption. What
these eomparigons with observed experi-
ence indicate is that our projected con-
ditions do result in overprojection of
primary agriculture in the first projee-
tion span, 1954-1965, even under A-II,
the alternative assigning the smallest
role to primary agriculture in Califor-
. nia’s growing economy. In the face of
this strongly suggestive evidenece, one
concludes that more realistic projee-
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tions would probably result under pro-
jection conditiong which inelude more
gevere constraints on growth of most
primary agricultural sectors. Among
other thingg, this means that imports of
primary agricultural products would
grow somewhat faster relative to ex-
ports than what is exhibited in table 5
for the present projections. Finally, it
implies that, due to the importance of
primary agricultural sectors as water
users, realistic total water requirements
for 1970 and 1975 are probably signifi-
cantly below those implied by our pro- -
jections.



APPENDIX A
THE FORMAL PROJECTION FRAMEWORK

A-1. The Input-Output Model

This note represents a formal statement of the input-output model used in the
present work. The magnitudes and coefficients defined may be regarded as refer-
ring to the California economy although the statement here could be regarded as
referring to any regional economy. Counterpart, empirical measures for the Cali-
fornia economy based on 1954 are summarized in Appendix B.

In what follows, subscripts ¢ and j refer to endogenous sectors (4, j,=1,2,...,
n). (In the input-output table format, 1 denotes endogenous row, and j denotes
endogenous column.) Exogenous sectors are denoted by & (households),s (state
and local government), f (federal government), e (exports), & (capital forma-
tion), and m (noncompetitive imports).

Define:

(A.1.0) X ; =gross domestic output of sector <.
M; = competitive imports of sector ¢ product.
AU; =net withdrawal from inventories of sector 7 product.
(This element is zero for those sectors showing no
change or an increage in inventories in the base year,
1954.)
X9, =X;+ M; + AU; = gross supply of seetor i product.
X ;; =domestic output of sector ¢ used as input in sector j.
M;; = competitive imports of sector 2 produet used as inputs
in sector j.
AU;; =withdrawal from inventory of sector ¢ produet used as
inputs in sector j,
X9 = X5+ My;+ AU, = total supply of sector ¢ product used
ag inputs in sector j.
Y ;» = purchases by households of sector £ produect.
Y. = purchases by state and loval government of sector 4
product. '
Y :; = purchases by federal government of sector 7 product.
Y. = net exports of sector 7 product. (This element is zero
for net importing sectors.)
Y=Y+ Y+ ¥+ Y. = total “final demand” for produet
of sector 7, excluding capital formation.
AK; =sector ¢ product flowing to capital formation (expan-
sion capital plus net additions to inventory).
Z.n; = noneompetitive imports used as inputs by sector j.
Z s Bonsy Zmsy Z e = nONCOMpetitive imports used as inputs by exogenous
sector denoted by second subseript.
Z; =state and local government “inputs” to (tax receipts
from) seetor 7.
Z 3y Zos, Zss, Zyw = state and local government inputs to (tax receipts
' from) exogenous sector denoted by second subscript.
Zy; = federal government inputs to (tax receipts from) sec-
tor j. :

[51]
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Zm, Zrsy Zysy £ i = federal government inputs to (tax receipts from) exog-
enous sector denoted by second subseript.
Z; =household input to (household income from) sector j.
Ziy Brsy Zng, Zns = household input to (household income from) exogenous
gector denoted by second subseript. '

It will help to elarify the terms defined to refer to table 1 (page 4). In the
upper left (nxn) partition are the intersectoral flows X?;;. The (nx5) array
next on the right represents flows from corresponding endogenous row sectors
to final demand, including capital formation. The lower left (4xn) partition
contains inputs from exogenous sectors to endogenous sectors. And the lower
(4x5) rectangular array for exogenous sectors represents purchases by exog-
enous column sectors from exogenous row sectors. A number of the magnitudes
are zero. No Z designations appear in the net export eolumn since this sector
is defined in a way suech that no payments are made to exogenous row sectors.

Entries appear in the total supply column for endogenous rows only, each entry
being simply the sum of all elements to its left. To the right of total supply are
(competitive) import (M;) and inventory withdrawal (AU;) columns, each ap-
pearing with negative signs. These items are subtracted from total supply for
each endogenous sector to give that sector’s gross domestie output (X;). It is
noted that column sums for endogenous sectors are equal to row sums for cor-
responding sectors. Balanee in the overall system implies that this condition will
be met if all exogenous “producing” sectors are represented in the four rows of
Z elements. Equality is not implied for corresponding column and row sums of
exogenous sectors.

In any given year, a part of the total supply of sector ¢ produet will be used as
input in endogenous sectors j (represented by the elements X¢;,), while the balance
of the supply will flow to one or more of the components of final demand (¥, ¥;,,
Y, Y;.) and/or to capital formation (AK,). For any sector 4, there is a balance
implied which may be written:

(A.1.1) Xi=Xh+Xoe+ - +Xuw+Ya+ Y+ Y+ Yy + AK;
or, alternatively, as: ’

(A.1.2) Xi— Xy —Xbo— - —Xh=Y, + Yi+ Y+ Y. + AK..

The 7 relations (A.1.2) are the Leontief balance relations.
To transform the balanee equations into the eonventional form expressed in
terms of input-output coefficients, define:

97X,

A.1.3) m; = %’
N
Uz = X .

The coefficients a;; are the “technical production coefficients,” expressing in dollar
terms (in base year prices) the sector ¢ produet required as input per unit of gross
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domestic output of sector j. But it is total supply that i is distributed over sectors
in (A.1.1.) and (A.1.2), and total supply of sector ¢ produet may include, in addi-
tion to domestic productlon in a given year, imports represented by M; and with-
drawals from inventory represented hy AU;. The coefficients m; represent the.
proportion of total supply of sector ¢ product imported, and the u; represents the
proportion of total supply withdrawn from inventory. In the present case, m; is
zero for a net exporting sector in the bast year, and u;, is zero for a sector showing
no net withdrawals from inventory in the base year.

Now, it is elear that the proportion of total supply of sector 7 domestically pro-
dueed in a given year is represented by (1 —m; —u;) and we may write:

(A14) X,' = (1 —_ m; — ui)Xg

from which we obtain:

X

{(A4.1.5) X = m .

The equation (A.1.2) may now be written:

(Alﬁ) [ﬂ——h} }(z p_— aﬂXl — a,{2X2 [ — Gian = Y,- -{—- AK{

where the sum of the ¥ components of the final demand is written as ¥;.
For our purposes, the system (A.1.6) is more conveniently dealt with in con-
densed matrix form. Accordingly, define:

(A1.7T) X7 = n element ecelumn veetor of total supplies.
X = n element column vector of gross domestic outputs.
Y = n clement column vector of total final demands, excluding
capital formation.
Yy, Y, Y5, Y. =n element column veetors of purchases by exogenous see--
tors denoted in the subseripts,
AK = n element column vector of flows to capital formation.
A ={a;;} = (nxn) matrix of technical coefficients (ai; is the
element in the ith and jth column).
D, = (nxn) diagonal matrix of import coefficients m;.
D, = (nxn) diagonal matrix of inventory withdrawal coeffi-
clents u,.
I= (nxn) identity matrix.

Introducing these definitions, the matrix expression representing the system
(A.1.6) may be written:

(A.1.8) [ — Dw—D)'— A]1X = ¥V + AK
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where the superseript —1 denotes inverse. And, denoting the (n xn) matrix in
square brackets on the left of (A.1.8) by C, we have:

(A.1.9) CX = Y4 AK

Now, for given levels of the final demand veetors ¥ and AK and assuming that the
coefficients in €' are known, the sectoral gross domestic outputs which the economy
is required to produce to support the given final demand may be obtained from
solving (A.1.9) for the vector X, The solution is given by:

(A.1.10) X = C(Y 4+ AK)

where the superseript —1 again denotes inverse. Elements X; in the solution for X
include domestically produced sector ¢ product flowing to final demand plus do-
mestically produced sector ¢ product required as inputs in other endogenous sectors
to meet the levels of final demand represented by given Y and AK. Thus, the solu-
tion X reflects direet and indirect requirements of outputs X;. In input-output
parlanee, C-* is commonly referred to as the matrix of interdependence coefficients.

The projection scheme is considered explicitly in the next note, but it derives
essentially from (A.1.10). What is desired is a projection of the vector X for a
future projection reference year T. (In our case, projection reference years are
1965, 1970, and 1975.) If both the vectors Y, and AK7 could be projected exoge-
nously and if the base year empirical measure of the matrix C could be used with-
out modification, it would be a straightforward matter to substitute projected ¥
and AKr for Y and AK in (A.1.10) and perform the indicated multiplication to
obtain Xr.

However, two major reasons make a straightforward procedure of this soTt not
appropriate. First, the required additions to eapital in year 7' (AKr) cannot very
reasonably be considered independently of Xy To recognize this dependence re-
quires that the projection scheme be modified to allow AKy to be generated by the
endogenous mechanism simultaneously with X for given (exogenously projected)
final demand vector Y. Second, to assume that coefficients in the € matrix remain
stable at base year values is a particularly hazardous assumption. It is not uncom-
mon in projections based on input-output construets to assume that base year
technijcal coefficients (a;;) apply without change for the projection span, and this
assumption is adopted in the present work. Of course, adopting the assumption
does not make it valid. One would prefer to adjust technical coefficients for projec-
tion purposes if the empirical bases for such adjustment could be developed frem
data at hand. However, assumed constancy of technical coefficients would be ex-

pected to be somewhat cloger to reality than would assumed constaney of the
" matrix C. This is so since the ¢ matrix involves import coefficients as well as the
technical coefficients, and considerable variability in the elements of € for a given.
region can result from variation in patterns of trade. This is particularly true of.
an open state economy like California’s which is growing rapidly and which in the
base year depended heavily upon trade with the rest of the world for a range of -
products consumed. It turns out that use of base year import coefficients does not
generate very plausible projections in the present case. '

In terminating this note, it is convenient to set down some additional expressions
which are used in examining balance in the projections summarized in the text.
Define “input” eoefficients for exogenous producing (row) sectors:
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yoos Zmii_Ln, D, ;_y.z _ Zme

mi Xj} Zmp = H 3 Fms g gz‘mf F y emk AK

Zs' Zs Zss Zs Zsk

= Xt = g e = G A = T e

(A.1.11) Z,, Z, 7, Z,, Zs

il

P ] = —-=., 2 — R
=¥ fh 1 ®fs y *ff 1 ®fk
Xy H 8 F AK

Zhj ZM, Zhs. _ ZM_ Z;.k.
Bri = gy B s = T By =T BT AR
3

Representing the coefficients for endogenous sectors in vector form by:
2m= 1 element column vector of coefficients 2,
2, = 7 element column vector of coefficients 2,;
2r =n element eolumn vector of coefficients 2¢;
25 =2 element column vector of coefficients z;

we may write the expressions:

. _ - _ e - (total noncompetitive
sz + zmh.-H + zmxS + szF + kaAK = Zm 1mports)

(total state and local

2.X + 2aH + 2.8 + 2,F + 24AK = Z, government tax
(A.1,12) * ! * receipts)

’ o i 5 (total federal govern-
2 X +zall + 28 +2yF +2nAK = Zy ment tax reeeipts)

, ~ - ~ s _ total honsehold
X + el + 2.8 + o + 2ndK = Za i(ncome)

where primes on 2 vectors in the first term in each case denote transpose. Base year
values of Z coefficients are used for each projection reference year. The assumed
constancy of these coefficients also may not be plausible in all respects. On the
other hand, firm basis for specific patterns of change in future years is difficult to
develop. It should be noted that, since capital formation is dealt with in projection
in a manner different from that implied by the straightforward procedures here
deseribed, the exogenous inputs in this sector also enter in a different way.

A-2. The Projection System

This note is a statement of results of certain algebraic manipulation to put the
projection system in appropriate form for generating the empirieal results desired.
Throughout, the projections reference year will be denoted by 7, which in this
study refers to 1965, 1970, or 1975, F'ixed base year technical coefficients (a4;) are
employed in all projections. And fixed base year import coefficients are adopted
initially; i.e., the matrix € does not vary for different 7', Although it does not
appear explieitly here, withdrawals from inventmy have not been permitted as a
source of supply of products in projection. This ig accomphshed by regarding all
coefficients u; in (A.1.3) ag zero. Aceordingly, D, is zero in (A.1.8).

The empirical technical coefficients employed in projection have embodied in
them an allowance for capital replacement but not for expansion of-capital to
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maintain capital stocks at levels “required” to sustain growth. If only capital re-
placement is to be provided for in prejection and the net additions to capital stock
required to sustain growth simply disregarded, the projection system under a fixed
C matrix is represented by (A.1.10) with AK set equal to zero. Accordingly, we
may write:

(A.2.1) Xr=0€0"Yy.

Final demands Y are projected exogenously, and (A.2.1) is solved to obtain X,.
Preliminary projections were obtained by (A.2.1) in the present study as a basis
for preliminary appraisal of performance of the system under fixed base year im-
port coefficients.

The inclusion of capital required to sustain growth in the projections implies
additional output of capital goods—or borrowing from the rest of the world—to
maintain productive capacity and inventory-output ratios compatible with levels
of output required to meet current demands in year T. The empirical constructs
employed in this study (Zusman and Hoch, 72) distinguish two forms of eapital
to be recognized in the growth process—expansion capital and inventories. Capital
coefficients have been developed in relation to “capacity” for the former and in re-
lation to output for the latter. Where capital requirements have been incorporated
in the empirical projections in this report, only expansion ecapital hag been intro-
duced. Although the followmg development employs ter mmology which may seem
to refer specifically to expansion capital, from the point of view of implementing
empirical proj jections, the capital dealt with might as well be regarded as including
both expansion capltal and inventories.

To incorporate capital requirements, define the eapital coefficient: -

K
(A.2.2) ks = 5

and the matﬁx of capital coefficients:
(A‘.2.:3) o K = (r xn) matrix of capital coefficients k;.

In (A.2.2), k;; represents the amount (in base year dollar terms) of product of
seetor 1 required as capital goods by sector 7 per unit GDO of the latter. If each
sector j is producing up to capacity, the coefficients k;; are eapital goods require-
ments per unit capacity. In the matrix K, r g n. A sector not producing capital
goods is not represented in a row of K. Hence, r =n only in the case where sectors
are defined in such a way that eapital goods are produced in each sector.

Now, the addition to capital goods (AK ) requlred to maintain capacity compatl-
ble Wlth an inerease in prOJected output is given by:

AKT = KXT - KXo
A.2.4) S
= KT - KO

where subseript 0 denotes the year serving as base for the projection. Expression
(A.2.4) is an r element column vector. The ith element of A, represents the total
requirements of sector produet for use ag capital goods in producing the GDO
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represented by X,, and the ith element of K, is similarly defined with reference_to
the base year. Base year outputs X, are known prior to projeetion, and, given K, K,
corresponding to X, can be derived. Then the constraint to be imposed on the pro-
jection system to incorporate AK, in the endogenous mechanism is obtained di-
rectly from (A.2.4) and may be written:

(A2.5) KX — I(AK7) = K,

where I is the (r xr) identity matrix. This expression says that the vector of addi-
tions to capital goods subtracted from the veetor of total eapital goods which must
be on hand, in acecordance with requirements, at point 7 is equal, element by ele-
ment, to the veetor of capital goods on hand in the base year.

-What remains is to augment the system (A.1.9) to incorporate the constraints
(A.2.5). The resulting system is the following, written in partitioned matrix form:

ho [ ¢ ;?.i.Eﬂ B

The submatrix I appearing with negative sign on the left is the (rxr) identity
matrix. All other submatrices have been previously defined except Hy. This matrix
is (nxr) and is an operator which, with negative sign, serves to subtract from
total projected output X, that part of output required in the augmentation of -
capital stocks, thus leaving a net flow to final demand just sufficient to meet exoge-
nously projeeted X,. The entries in By depend upon the span eovered by a given
projection. The elements in each row and column of Ky are all zero except one, and
this element is an appropriately positioned number p, representing the proportion
of AK; produced in reference year 7. Positioning of p would be in the first column
of row 1, the second column of row 2, and so on. If the span covered by the projee-
tion is greater than one year, only part of the capital stock inerement AK, would
be produced in reference year T. In the present projections, the simple procedure
was adopted of assigning (1/s) of AKy to each year spanned, where s represents
the number of years spanned. Hence, if the span is five years, the nonzero element
appearing in Ey becomes 0.2,

The full matrix on the left of (A.2.6) is (n+7) X (n+r). For independently
projected Y, and given initial K,, projected X and AK, are given by:

ao [ el S
[ | [ wir ] | &)

The AK, generated in this form relates to the full projeetion span. Adopting the
simple procedure noted above, the part assignable to reference year T is (1/3) AK 7.

The augmented matrix to be inverted for (A.2.7) would normally be somewhat
larger than C. In our case, 15 rows and columns were added by the inclusion of K, -
resulting in:an enlarged matrix (43 x43). But, due to the structure of the sub-
matrices By and I, a stepwise procedure for inversion of the enlarged matrix be-
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comes convenient. To see this, write the inverse of the partitioned matrix on the
right of (A.2.7) in the form of a corresponding partitioning directly of elements
of the inverse. That is, write:

A.2.8) e T
) K' _I Kzl K22

C - —E cto-o” I-0
(A2.9) | e e U B
K. —I K" K™ 0.1
we obtain:
(a) CC'* — B, K" =1
(b) CC* — ExK™ = 0
(A.2.10)

() KC" — K" =0

(d) KC"* — X® =T

where the identity matrices on the right of (a) and (d) are (nxn) and (rx7),
respectively; and the 0 matrices on the.right of (b) and (¢) are (nxr) and
(rxn), respectively. After some manipulation, this set of relations gives:

() €' = [C — EK]™

(1) €¥ = C'"(~Ey
A.2.11)
(i) K** = K"

(iv) K® = KC¥ ~ I
The matrix to be inverted direetly in this operation is the (n xn) matrix in (i),
while the remaining elements are obtained through the auxiliary expressions (ii)
to (iv), A
A-3. Trade Balance Adjustment

The projection scheme adopted does not incorporate the relation of the Califor-
nia economy to the “rest of the world” (mainly, other regions in the United States)
as a part of the endogenous mechanism. Thus, trade balance with the rest of the
world, if not otherwise eontrolled, is essentially determined by the particular set
of independently projected export demands and import coefficients applying to a
particular projection reference year, In this connection, it seems plausible to in-
elude net federal government expenditures in California as one component of the
trade balaneing relation. An excess of federal expenditures over reeeipts in a par-
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ticular region represents net expenditures within the region from external sources.
From the point of view of the regional (California) economy, this is equivalent to
net exports. Thus, in considering California’s trade balance with the rest of the
world, net federal expenditures in California should be taken explicitly into
aceount.

In view of the manner in which independent projections of net exports and fed-
eral expenditures have been derived in the projection scheme, the use of fixed hase
year import coefficients in projection would be expected to generate a growing defi-
cit position for the California economy; that is, a widening gap in the excess of
imports over exports is to be expected. There is point, therefore, to examining the
apparent trade balance which emerges from straightforward application of proce-
dures previously outlined and introducing adjustments if such are indicated for
preserving a “more realistic” degree of balance in California’s projected trade with
the aggregate of other regions. The mechanism which must operate to correct im-
balance will involve one or a combination of three forces: (a) an increment in net
exports, (b) a decrement in net imports, and/or (e¢) an inerement in net federal
expenditures in California. This note develops explicit expressions for trade hal-
ance effects in each case. Expressions analogous to those here derived were em-
ployed in the specific alternative trade balance adjustments introduced in the
empirical projection system:

(A.3.1) CXr = Yr + AKr
for projected ¥Y» and AKy and given C matrix. Now, projected output given by:
(A3.2) Xr=C"Yr+ C(aKp)

may be thought of as decomposable into two components, X*r and X?7, where X'y
is identified with the first component on the right and X2y is identified with the
seecond component. In the projection procedure, Y, is projected exogenously and
AKy is determined endogenously by the procedure outlined in the preceding ap-
pendix. In the present note, it is eonvenient to deal in terms of component Xy
only. This is in accord with projection procedures followed. That is, in the projec-
tion procedure, preliminary projections were obtained for X*; only. This compo-
nent was then examined for trade balance, and adjustments in projected exports
and import coefficients were introduced to foree balance in the part of California
economic activity represented by this component. This is what has been referred to
as forcing “balance on current account,” although identifying the component X?
with California economice activity on current aceount is an arbitrary distinetion in
an important sense. The adjusted import coefficients, and correspondingly adjusted
C matrix, are then regarded as applicable for the projection of both components
of output.

(a) Net export inerement: It will be recalled that, due to the way in which ex-
ports and imports are dealt with in the California model, a given sector is a net
exporter or a net importer (or exactly balanced). In projection, net exports are
permitted only from base year net exporting sectors, and import coefficients greater
than zero are permissible only for base year net importing sectors. The trade bal-
ance effect of an export inerement is here considered under the assumption that
base year import coefficients continue to apply for importing sectors. Then, recall-
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ing that exports appear as a component of the final demand veetor ¥ (Appendix
A-1), we may write the inerement in output required to support an inerease in
exports as:™ ‘

A.3.3) AX = C7(AY) .

Let the net trade balance effect of an increment in exports be represented by AV,
Due to “leakage,” the inerement in net exports required to generate a given incre-
ment AV, in the net trade balance will generally be larger than the export incre-
ment itgelf; that is (17,) (AY,) > AV°, where (1’,) is an n element row vector with
cach element unit. The leakage arises from the fact that the incremental output
required to support an export inerement itself calls for additional imports and
generates additional federal receipts. Accordingly, alternative equivalent explieit
expressions for the net trade balance effect are:

@ AV = 1,(AY.) — (g + 2n + 2 (AX)
(A.3.4) (b) AV = 1,(AY.) — (g + 2a + 2) C7H(AY)

() AV = [1, — (g + 2n + 2)'CTNAY ) .

All terms in (A.3.4) have been previously defined (note A-1) except ¢, and ¢ is
an n element column vector of competitive import coefficients denoting competitive ’
imports per unit gross domestic cutput (that is, g; = ¥;/X;).” The second term on
the right of (A.3.4a) represents leakage. That is, the inerement in competitive
imports, noncompetitive imports, and federal receipts required to generate the
output increment AX is subtracted from the net export increment AY,. Federal
expenditures are assumed to remain stable and, hence, do not appear in the expres-
gion. Tt will be clear that the ineremental export vector may include positive in-
crementg for each exporting sector or for only some of them, Thus, (A.3.4) includes
the case where only one element in AY, is greater than zero.

To facilitate comparison of different import-export patterns for balancing trade,
the net effect on trade balance AT may be set at some convenient level AV, In this
way, it is possible to eompare direetly equivalent alternatives, equivalent in the
sense that each generates the same net trade balance effect. In the present case, let
the incremental export vector which will generate the net trade balance effect AV®
be designated by AY?. Choose first any convenient vector AY, in (A.3.4¢) and
obtain AV. AY°, may then be determined by multiplying AY, by the sealar
AV/AV; that is:

(A8.5)  AY.=aY,|—].
AV
(b) Net import decrement: An import decrement for importing sectors is the
counterpart of an export inerement for exporting sectors from the point of view
of achieving trade balance. In the derivation of the export increment as in (a), it
2 To simplify notation, subscript T is omitted from this and following algebraic expressions
though the expressions apply to a projection reference peint T.

% Competitive import coefficients m; have been defined denoting sector ¢ imports per unit total
supply of product of sector 4. g; may he expressed in terms of m; by g, =m /(¢ —m;).
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was assumed that import coefficients for importing sectors remained fixed at base
year levels and that federal government expenditures remained fixed at some exog-
enously projected level. In the present case of an import decrement, additional
domestic output is required to replace product previously imported. And there are
additional indirect output requirements spread over all sectors. For convenience,
the condition is imposed that the additional output required from each sector in
offsetting an import decrement for a given sector is to be met wholly from domestic
output. Thus, for the incremental effect being examined, eompetitive import coeffi-
clents are zero for all sectors. This can be achieved, working from the form
(A.3.4¢), replacing C-* by [I - A]? and replacing g by zero in the leakage term,
Accordingly, denoting the vector of import decrements by AM, we may write
directly for the net trade balance effect:

(A.3.6) AV = {1, — (2o + 29 [l — A]7"}AM

It is understood that for this case the final demand vector, including export and
federal expenditure components, is regarded as fixed. The incremental output
required to offset the competitive impprt decrement AM is:

(A.3.7) AX = I — A]7'AM . :
Again denoting the import decrement requlred to achleve a trade balance effect

AV® by AM®, a conveniently chosen initial vector AM in (A.3.6) can be scaled to
AM® by: :

0
(A.3.8)  AM' = AM (AV)
AV

As with exports, forms (A.3.6) and (A.3.7) may be used if desired to examine the
effect of import decrements in the full set or any subset of importing seetors.

The essential difference between the procedure here deseribed and that outlined
in (a) is that incremental indirect competitive import requirements are met here
through domestic production. Net export increments in (a) can be treated under
precisely the same restriction, in which case the expressions appearing here are
directly applicable. The empirical results in table 12 were obtained for exporting
as well as importing sectors by these formulae rather than those in (a). The result-
ing measures generated for export inerements and import decrements are, there-
fore, directly comparable.

(e) Federal expenditure increment: Examining the trade balance effect of an
increment in federal government expenditures in isolation (that is, assuming im-
port coefficients fixed at base year levels and assuming other components of final
demand, including exports, fixed) involves only a slight modification of (A.3.4c).
The modification is necessary since the leakage term in (A.3.4) does not reflect
the full amount of leakage associated with an inerement in federal expenditures.
The additional item to be netted out is federal government receipts appearing as
“input” in the exogenous federal expenditure column (see table A-1). Define the
sum of federal purchases from endogenous sectors in table A-1 as ¥ (that is, -
Y;=3Y;s). The federal receipts coefficient in the federal government final demand
sector is defined in (A.1.6) as z;;=Z;;/F, where F represents total federal ex-
penditures as contrasted with Y representing federal purchases from endogenous
sectors. In the projection procedure, it is assumed that the ratio (¥;/F) remains
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stable at the base year value, Thus, the additional federal receipts to be netted out
in this case are easily allowed for by the inclusion of an additional term in
(A.3.4c¢). With appropriate modification, we write directly for the net trade
balance effect:

(A3.9) AV = {15 ~ g+ emte)C — (%]1) 1;} AY;
7

where AY; denotes ineremental federal expenditures allocated over sectors in some

predetermined way. The output requirements for this case are given by an ex-
pression analogous to (A.3.8) with AYy replacing AY,. Also, AY% can be deter-

mined by scaling as for exports in (A.3.10),

Concluding Note

The above development foeuses on export inecrements, import decrements, and
federal expenditure increments each in isolation. In certain empirical results pre-
sented in this report, export increments and import deerements are imposed
simultaneously. In these cases, as with individual sectors examined in isolation,
only expressions developed in (b) have been employed; that is, the full supporting
gutput increment is agsumed to be domestically produced. No cases are considered
in which federal expenditure increments are combined with import decrements or
export increments to achieve trade balance. Independently projected federal ex-
penditures have an effect on the trade balance which emerges in the empirical
projections, but beyond this, -adjustment of federal expenditures is not regarded
ag an “acceptable” device for maintaining balance in California’s economy vis-A-vis
the rest of the world. ‘



APPENDIX B

EMPIRICAL INPUT-OUTPUT MEASURES:
~ PRODUCT FLOWS AND COEFFICIENTS

TasLe B-1

GROSS INDUSTRY FLOWS, CALIFORNIA ECONOMY, 1954*

Endogenous
1 2 3 4 3 [} 7
Sectort
Poultry Farm Fruit
a_gill?::l s :;]gds o g‘?ilfli’:ts Graing | Cotton t‘g‘iﬁ; :3&
thousond dollars
Endogenous
1. Meat animals and products. .............. 0 0 0 0 0 0 0
2, Poultryand eggs..........oviivvininininen 57,863 0 0 0 0 0
3. Farm dairy products 0 9,325 0 0 [} 0
4. Food and feed grains 26,264 8,288 9,308 0 0 0
5. Cotton.......c.co.vvnss .. 0 0 0 1,084 L] 0
6, Vegetables....................... . 0 0 0 0 5,562 0
7. Fruit (excluding citrus) and nuts.......... 0 0 a 0 0 0 0
B OHTUS. .o oviv i i ier e 1} 0 L] 0 0 Q 0
0. Forage........oooiiiiniiennn. 01,016 0 81,371 0 0 0 0
10, Miscellaneous agriculture. . ., 107 1] 1,976 8,109 28,939 16,206 13,260
11. Grain mill produsts.......... .| 17,366 | 118,766 34,343 0 0 0 0
12, Meat and poultry processing.............. 0 0 [} 0 0 0 0
13. Dairy products. .. ......ooiniiieiinan s 0 il 0 0 0 0 0
14. Canning, preserving, and {reezing. .. .. 0 [ 0 0 0 0 0
15. Miscellaneous agricultural processing.. .. .. 0 1] 0 0 0 0 0
16, Chemicels aud fertilizers.................. 1,355 1,516 1,676 13,337 15,219 13,635 20, 554
17. Petroleumi. ... oover s coie i i nianas 855 1,195 1,259 4,056 2,064 4,014 9,732
18. Fabricated metals and maehinery,........ 2,015 5,207 7,860 23,158 23,955 17,747 27,384
19, Alrcraftand parts..............ooceninnnnn 0 0 0 0 1] 0 0
20. Primary metals. ... .. 0 1} 0 0 0 0 0
21, Otber manufacturing, . . . 848 12,035 1,584 905 868 24,692 10,424
22 MInIDg. ... e 0 0 0 21 61 76 164
28, UtAHtIES. . .o vee v iacii e e 1,523 1,742 1,485 583 838 1,353 3,153
21, Selected Bervices. . .......co.0iiiiieiannns 820 1,661 1,316 3,037 1,877 3,870 8,9.1
25. Trade and transportation................. 16,141 31,143 15,343 17,404 17,280 24,116 20,542
28, Unallocated...........cooooiniiii i 2,553 5,268 7,268 1,685 2,259 2,770 5,915
27. Scrap and hy-produets.................... 9,293 945 ¢,304 0 0 0 0
28, Construetion..................covviiint 5,218 8,813 9,676 2,856 4,262 4,424 2,762
FEiogenous -
m. Noncompetitive imports. . ,............... 113,270 0 10,475 0 0 0 0
&. State and local governments............. 5, 667 4,065 10,663 7,763 8,546 9,797 11,577
f. Federal government. ... 283 886 613 1,117 1,614 2,239 2,075
k. Households..........o0viveeevaaiieeinna, 52,764 34,748 132,716 103,490 177,463 | 357,338 | 203,149
Column um. .. ..oooentiii i iainiiens 336,881 | 312,217 | 343,543 197,720 | 284,329 487,839 | 339,642

[63]
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TasLe B-1—continued

Endogenous
8 9 10 11 12 13 14
Sectort
. Grain Meat and s ing,
Citrus JForage Mmcve.uz;xéeaus mill poultry Dsm"t p?;zfzf?gg,
agriculture products processing procucts snd freezing
thousand dellars
Endoge-
nous
L DU ¢ [ a ] 582,638 4 /]
o o 8 g 0 62,851 32 6
.. 0 [1] 0 ] [ 276,821 0
[ TN 0 8 385 133,181 0 g o
5. o 0 o [ 1] 0 0
B 0 0 g 0 4 o 154,838
Tovereninn 0 [} 0 0 g 0 207,818
: P .2 0 4 0 0 ] 18,440
[ DU (1] 0 7,062 6,732 0 0 9
Ww........ 3,507 16,391 8,081 0 1] 0 68,074
| E DO [ 0 138 27,741 217 198 9,418
| S 0 ] 500 2,408 51,018 o 1,541 17,200
8. ] 0 0 1,118 992 . B NIT 1,080
#4......... [ 1] [} 1,067 2,217 1,014 19,814
15 ... - 0 ] 1,14 13,932 5,633 24,342 105,581
6, ........ 4,792 7,088 7,857 8,823 8,221 3,169 20,928
| ¥ P 1,852 3,083 B, 568 621 ) 984 1,317 1,385
18......... 7,878 22,170 28,162 5,410 12,887 13,796 118,847 .
1 i} 1] g i) [ [} . 0
W 1] [ L 1] o a o
2l 6,459 783 8,326 21,648 5,750 15,738 83,508
b 38 57 - 56 R [i] 0
W 7 312 3,244 2,256 3,635 4,784 7,586
2 S 1,993 g 3,552 &, 031 1,136 2,287 3,71 - 9,050
b T 7,316 13,395 18, 766 28,240 27,9284 20,652 35,544
1 PO 2,436 2,302 3,985 7,580 5,358 6,001 40,103
T 0 0 301 39,622 45,367 0 0
;R 1,065 2.181 . 3,473 1,127 3,658 3,523 ) 9,824
Ezogenous
M. [ 0 185 o 1.632 4 0
I S 4,700 10,123 8,735 1,248 1,985 4,088 ¥,121
Foeoiiiil 768 1,261 2,385 8,197 9,683 12,643 . 46,195
J S 93,566 104,887 181,642 03,526 211,126 131,072 232,603
Columua
sum..... : 137,017 181,208 284,778 403,698 1,028, 18¢ 570,829 1,821,341
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TapLe B-1—continued

Endogenous
15 16 17 18 19 20 21
Seciort :
h&ﬁiﬁt‘f&gs Chz[gélmw Petrolewm g:%;;;’i:gg Alreraft Primary Other _
procaessing fertilizers manshinery metals manufacturing
thousand dollurs
Endogenous
Lo [ o 0 0 [ i 26
ool 2,653 0 1] ¢ [ g [1]
3. i} 0 0 a ] [i] lig
[ SO 3,418 100° [} 0 0 i [
5. o 0 0 0 ] g 1,117
L N 7,735 i} ] g 0 0 0
Tovivinnns 45,384 180 L] 1] 0 0 [
b g ] 0 0 [ 0 4
[ [ [ 0 0 ¢ 0 ]
W........ 48, 620 4,735 [ [ |4 i 2,981
W 92,816 2,343 [ 5 1] 158 0
122......... 28,882 19,934 7 /] ] 1] 2,308
W 15,824 641 Q 0 0 0 420
Mo 11,254 932 0 g /] i) 0
5. ... 343, 626 18, 554 2 15 [ . 3 1,854
1 JO 118,610 300,200 45, 160 54,128 30,632 4,621 137,815
b & N 4,699 20,289 1,064,867 9,618 17,418 18,114 27,924
® 44,991 - 26,440 80,508 1,141,316 637,438 29,801 200,108
) L U 1] ] 0 2,669 416,186 0 1]
pr:{ [ 13,681 1,668 626, 644 376,912 339,951 4,378
.1 SR 79,655 40,618 34,521 252,781 262, 680 14,596 1,889,730
2. 222 11,480 1,954 1,668 0 22,512 28,100
/2. 17,387 13,222 . 23,148 34,108 53,008 15,827 65, 507
2 TN 15,666 2,751 8,617 12,421 18,437 2,250 23,5062
25 ... 79,088 3, 406 131,324 150, 807 98, 622 41,440 215,428
b/ P 57,410 34,041 48,217 55,281 70,919 8,153 85,215
b7 A 0 42,412 ] 4,048 . g 67,111 14,367
28, ... 12,973 4,182 55,218 27,405 38,285 22,284 40,662
Brogenvus
L2 109,062 10,764 51 8,561 25,737 72.087 17,243
$iiinn 14,200 5,841 64,703 23,738 15.238 5,410 31,958
2 74,8587 42,374 160,422 190, R8% 109,473 35,587 236,724
Ao 500,65 216,938 1,148,834 1,401,730 2,389,738 - 185,511 2,020,783
Column
sum, ..., 1,727,148 885,374 2,860,687 3,997,514 4,549,607 895,428 4,810,248
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TasLE B-1—continued

Endogenous
22 23 24 25 26 27 28
Sectort
Trade and
Mining Utilities E:}_s‘iggg t!‘?ﬂr‘ﬁg ](:)lr- Unalloeated hsﬁéﬁgd?;:}%s Construction
thousand dollars

0 0 0 0 o 147 0
0 0 0 0 o 0 0
o 0 0 1] 0 45,357 i}
0 0 0 0 0 0 0
0 [1] 0 1] 1] 35, 61 0
o 0 0 1] 0 1,724 i}
] 0 0 0 0 /] 0
0 0 0 0 1] 0 0
0 0 0 0 0 [1] i}
Q 0 0 0 0 40 0
0 5 11,513 602 1,066 1,057 0
Y] 688 02,207 2,048 17,493 33,163 0
0 417 70,824 4,823 6,263 0 0
0 263 46,308 704 4,213 314 0
"0 712 207,112 23,793 © 12,083 4,587 322
12,099 1,273 29,573 21,964 51,103 51,4585 115,047
6,604 80,180 24,822 129, 306 133, 634 1,231 113,461
20, 465 76,313 351,815 364,273 46,318 17,905 1,007,473
0 1] 788 15,712 0 10,772 0
7,101 2,261 .331, 26,853 4,559 16,639 313,029
9,421 16,669 168, 140 254,788 $98,273 8,718 957,784
4,306 1} 0 423 0 0 72,242
12,160 208,045 114,735 183,900 579,982 0 15,468
7,900 8,663 183,135 201,317 93,237 0 139,989
10,536 49,098 280,579 362,481 359,886 1] 895,550
6,330 28, 641 305,209 735,718 601,387 1] 209,224
0 851 ] 0 0 0 6,061
3,078 134,698 142,317 294, 860 2,114,352 0 5,270
452 7,370 41 52,763 39 0 171
19,815 159,515 135,309 341,573 995,272 0 32,329
12,786 111,795 244,741 558, 651 238,030 0 86,952
173,046 701,764 - 2,014,523 4,678,387 4,163,235 0 2,524,118
306,109 1,589,221 4,434,112 8,152,630 10,213,025 228,660 6,495,488
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TasLeE B-1—continued

67

Exogenous
b a f e Ak
Sectort
Households St?:;iaalnd Federal Exports Ne:agli}:fte
governments government formation
thousand dollars
Endogenous

3,372 Q i) 0 18,532
187,210 450 35 1,002 13
9,906 (] 0 a 2,044

Q (] ] 0 26,369

0 0 0 227,897 18,670

183,918 528 177 141,130 0
35,308 528 44 49,722 658
14,947 25 0 108, 803 0

] 0 0 0 0

31,008 ] 122 44,402 4,060

128, 800 218 525 0 433
947,301 4,392 8,140 0 0
506,845 2,263 1,557 0 0
286,674 1,048 4,888 821,868 18,983
1,136,522 2,097 5,429 0 5,692
243, 650 6,871 6,530 ] 959
554, 630 9,857 50,677 550,779 1
1,130,950 40,374 341,196 ] 56,801
1,430 17 3,472,736 630, 342 1,217
2,320 83 (] 0 638
2,488,470 38,550 86,965 0 4,787
7,620 50 67 155, 542 0

228, 590 40,750 5,610 0 0
3,088,970 15,239 332,812 230,064 (]
4,552, 520 16,087 362,308 205,233 16,084
6,280, 650 802,825 230,220 284, £02 102,429

0 0 (] ] 372

21,285 1,073,456 437,000 0 2,005,711
110,470 924 0 0 36,808
1,526,803 134,013 360,374 0 880
3,266,036 (] 16,428 Q 13,952
322,610 1,566,227 3,649,000 0 124,422
Columnsum.......... 27,299,175 3,846,830 9,362,800 3.451,776 2,480,315
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TasLe B-l—continued
Sestort sopmly O Gopieoy | domeseeta
thousand dollars
Endogenous
584,715 ~ 247,834 0 336,881
312,217 0 0 312,217
343,543 0 o 343,543
223,113 -~ 25,384 0 197,729
284,329 0 0 384,329
495,411 0 - 7,572 487,839
339,642 0 o 339,642
137,017 0 0 137,017
186,181 — D058 — 2,020 181,203
204,778 0 o 294,778
447,876 - 44,178 0 403,698
1,227,515 — 199,080 — 2,248 1,026,189
608,593 —~ 96,907 - 1,057 570,629
1,221,341 0 0 1,221,341
1,911,107 — 183,964 0 1,727,143
1,382,158 - 516,884 0 865,274
2,861,285 a — 568 2,860, 687
5,910,617 -1,910,758 11,345 3,997,514
4,551,849 0 — 2,242 4,549,607
1,797,047 — 901,219 0 895,828
6,096,719 -2, 383,451 — 3,018 4,810,249
308,109 0 0 306,109
1,645,535 —~ 58,314 0 1,589,221
4,343,112 0 0 4,434,112
8,152,630 0 0 8,152,630
10,213,025 ! [ 16,213,025
239,054 - 10,394 0 228,660
6,405,488 0 0 8,495,448
................... 579,515
................... 3,063,451
................... 5,470,258
................... 23,780,278
...... —6,579,325 30,069 96,874,084

* Each entry shows valus of goods and services produced by seetor desiznated on the left purchased by sector desig-
nated at the top. :

t Bectors correspond to those defined by Martin and Carter (26) and Zusman and Hoeh 172) except that sector 28 here
represents total construetion, corresponding to the combined sector 29-30 in (26) and (72). )

Sorrce: From P, Zusman and 1. Hoch (72), except column f which is taken from table C-6. Exports and competitive
fmport columns differ from corresponding columns in {72). For all sectors except 28, adjustments have been made in exports
or competitive imports to eompensate for estimated federal expenditures, thus leaving GDO unehanged. The adjustment
in federal government construction input is accommedated by a similar adjustment in GDO for sector 28 (4 27, 170 thou-
sand dollars). A corresponding adjustment appears in the household row and column sum of eolumn 28.
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TasLe B-2
GROSS TECHNICAL COEFFICIENTS, CALIFORNIA ECONOMY, 1954*

69

Seector
Sector
1 2 3 4 b 6 7 8 9
Endogenous

0 (] 0 0 0 0 0 0 0

] .183728 0 0 4] 0 0 0 0

0 0 | .027144 0 0 0 0 0 0

. 046868 . 084120 024125 .047075 0 1] 1] 1] 0

0 0 0 0 003812 ] 0 0 0

0 Q /] 0 0 011401 1] 0 0

0 0 i} 0 0 0 0 0 0

0 0 0 1} 0 0 1] 000015 1]

270173 0 , 230858 0 0 0 [ 0 0

000318 1] 0056752 041011 101780 .033220 .036041 025595 057344

051549 880396 .| .099087 0 ] 1] 0 i} 0

(] 0 0 0 1] 1] 1] 1] 0

/] 0 0 0 0 (] 0 0 1]

0 0 0 0 0 0 0 0 1]

0 0 0 [1} 0 0 0 0 0

004022 . 004856 004879 067451 053526 027950 060517 .034974 039105

002538 . 003827 003665 020513 007259 .008228 028654 014246 016849

.005981 . 016678 022879 117120 084251 036879 .080626 .056044 122349

0 ] Q 0 0 0 0 0 0

1] 0 0 0 a 0 0 0 0

.002511 .038547 004511 004577 003003 050615 030691 047140 .004321

0 0 0 .000106 .000215 000156 . 000483 .000277 000315

.004521 | .005579 004323 002948 002947 002773 009283 005430 .001722

.002434 .005320 ,003831 .019911 006602 007933 .026354 014546 .019602

047913 099748 044667 088019 060775 ..049434 . 060481 053394 073923

007578 016873 021156 008522 007945 005878 017415 017779 012704

027585 .003027 .018350 0 0 0 0 [/} 0

015489 028227 028165 014444 0149390 009089 008132 .007773 011928

.336331 1] .030461 1} 0 0 0 0 0

Seviiii s 016822 014042 .031038 039261 023023 .020082 034086 034302 055866
T 000840 .002838 001784 005649 005677 004590 006109 005605 006959
| SN . 156625 . 111294 . 386316 523393 624147 732492 698127 . 682870 677018
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TasLE B-2—continued

Sector
Sector
10 11 12 13 14 15 18 17 18
Endogenous
0 . 548279 0 0 0 i} 0 0
‘0. 061247 00056 000005 001537 0 0 0
0 0 485116 0 0 0 0 0
. 320927 0 0 0 001980 000116 0 0
0 0. 0 0 0 0 0 0
0 0 0 126612 004478 0 0 1)
0 0 0 170156 026277 000208 0 0
1) 0 0 011004 -0 [ 0 0
. 023957 016678 0 0- 0 0 0 0 0
027414 0 0 0 085737 028151 .005472 0 0
.000468 .088717 000270 000347 007711 .053740 .002708 0 000001
.001698 .005960 048714 .003402 .014083 015449 023038 .000002 0
0 002769 000967 097641 .000884 009182 000741 0 0
0 002643 .002180 001777 .016059 .006516 001077 0 0

003745 034511 005489 | " .042658 .086455 .198956 019247 .008001 000004
.026654 .014901 .008011 005554 024504 068674 .346942 017185 .013540
.029066 .001538 .000359 .002308 .001134 002721 . 023448 .372242 , 002406
,088752 .013401 012344 1024177 .098127 026049 030857 .028142 . 286508

0 0 0 0 0 0 0 0 .D00668
0 0 0 a 0 0 .015828 .000582 156758
028245 053624 006587 .027580 .068374 046120 .046842 013815 .083230
000092 .000139 0 0 0 .000129 .013286 000683 000267

.011005 .005613 .003543 .008331 .006187 010087 .015381 008092 .008532
.020120 002814 .02209 0068521 007410 .009070 003174 .003362 003107
056876 .069653 026588 036192 029102 045759 . 039867 045906 037735
013522 .018801 005219 .010674 .032835 .033240 .039341 013709 .013829
001021 . 098148 .044199 0 0 0 .044016 000003 001013
011782 002792 .1 .003565 008174 .007880 007511 .004833 .015302 .008856

000662 0 001590 0 0 .063146 012440 .000179 002224
020632 .003094 001386 007164 007488 008227 006750 022618 . 005938
007786 .020305 .009436 .022158 037823 043168 . 048970 .052582 047745
.616199 . 231673 205738 .212173 150449 280874 .250716 401594 .350650
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TasLe B-2—continued

Sector
Sector
19 30 21 22 23 24 25 2 27 28
Endogenous
0 ] (00006 i} ] 0 [i] [} .000642% ]
0 4} a 0 o 1] [i} L} (L] 0
0 0 1] 0 0 0 0 01 198360 0
0 [} 0 [ L] 0 0 ] 0 g
0 4| 000242 0 a [ 0 @] 155510 0
13 i3 ] 0 0 [1] 0 f 007540 0
[ 0 ] [i] o 0 0 1] o [
g i 0 ] 0 [ 0 a i3 0
¢ 1] 0 [ ] a 0 0 a 0
¢ 4 00842 [ 0 L] 0 ¢ 000175 0
0 qt76 0 0 000003 .0uess6 000874 000104 004623 0
0 0| .000500 0| .600433 | 020795 | .000231 | .001713 | .145032 [}
0 6 .000093 0] .000262 | .015073 | .0ODS67 | 000613 1] 0
0 4] ] 0 . U00165 010444 Rilgy] 000413 001378 ]
0] .000005 | .000402 01 .000448 | ,046700 | 002018 | .0O011B3 | 020060 | .000030

008733 | .0D5493 | 020893 | .0305625 | .000801 | .00B925 | .002894 | .0D5004 | 225028 | 017866
J003828 | .020220 | .GOAOSY | .021A74 | 050452 | 005598 | 015872 | 013280 | .005384 | .017488
140107 | .033367 | .043403 | 066855 | .04B0LO | .078343 | .044682 | .004535 | .078304 | .155103
001473 0 0 0 0] .000178 § .001027 0 .047109 1]
082845 | 379482 | .013964 | .023198 | .0D1423°] .000075 | .003294 | 000446 | .072724 | 048182
055539 | 010203 | 301446 | .030777 | .010489 | .087820 | .031252 | .068371 | .038126 | 147454

Q1 025030 | .DOBOST | 014067 0 6 .000052 [i} @ 011122

QL8489 1 .017a6T | 014309 | 030724 | (130910 | 028876 | (032557 056788 o .002381

L003613 | 003512 | 003111 | .O25808 | 005481 | 041801 @ .024684 009120 o .021552

(021877 | 040259 | 46728 | .034418 | 080804 | 003277 | .044462 | 035338 0 137873

015588 | .00G101 | .018484 | 020873 | .0I8022 | .0BB832 | .000243 | .067897 0 .032211

0 073915 .DD3ES0 01 .000535 0 0 0 g 000933

(008417 | .024875 | .008820 | .D10088 | .OB4757 | .032096 | 085143 | 307025 0 000811

.0DE6ST | (080481 | .003740 | .00147Y | 004637 1 000009 | .00B472 | .000063 0| 000028

L D 003350 | .006030 | 006941 | .064732 | 100373 { .030515 | .041807 | 097451 01 004877
S J024062 | 039736 .OBI347 | 041802 | 070346 | 083105 | .068524 | 023307 0| .013387
hoo o 523263 | 218248 - 438824 | 565308 | 441577 1 454324 | 561339 407640 0| .388595

* BEach entry shows dollava of dirgct purchases from sector designated oun the left by sector designeted at the top per
dollar of gross domestie output of the latter,

Souree: Caleulated trom table B-1. Columu 28 differs from corresponding Zusman and Hoch {72) column due to ad~
Justment in sector 28 GDO in table B-1 ses “gource,” table B-1),
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TasLe B-3
“INPUT” COEFFICIENTS,
EXOGENOUS SECTORS CALIFORNIA
ECONOMY, 1954*

Sector R s f Ak
004047 .000240 1] 014961
. 055029 034837 038490 000276
119639 0 001754 .005671

.011818 .407147 .389734 . 050572

* Each entry shows dollars of ‘‘purchases’” from exo-
genous sector designated on the left by exogenous sector
designated at the top per dollar total purchases (column
sum, table B-1} of the latter.

Source: Caleulated from table B-1,

TapLe B-4
GROSS INTERDEPENDENCE COEFFICIENTS, CALIFORNIA ECONOMY, 1954*
Sector
Sector
1 2 3 4 5 6 7 8 9

1.004594 009279 .004699 003266 .002505 001486 .002918 001863 .002316
.000637 | 1.226399 .000656 000457 000350 .000208 000409 .000261 .000324
.008412 .014540 .035948 .002894 002163 .001307 .002485 .001659 .002239
.069660 .284172 .065593 .050319 .000802 .000438 .000824 .000528 .000707
.006198 .010167 005825 .001916 .005311 .000877 .001593 .001084 .001456
.000397 .000897 000416 .000192 .000136 011618 .000177 .000114 .000150
.000267 001141 .000370 .000282 .000198 .000129 | 1.000273 .000171 .000216
.000005 .000023 000007 000006 .000003 .000002 .000006 | 1.000018 .000005
.274864 .014755 .249118 .002688 003754 .001567 .002393 .001561 002611
.020752 015715 .024892 .045652 .106230 035245 041398 027139 .059956
057573 505432 .112695 .001601 001230 | .000731 .001443 .000920 .001175
.008335 .016846 .008527 .005943 .004557 .002703 .005309 003389 .004214
000664 .002639 .000921 .000823 .000480 .000385 .000868 .000551 .000709
.000519 .002125 000718 000560 000342 .000251 .000582 000360 .000461
.006385 .028917 009013 -.006105 .004535 002851 .005767 .003649 .004628
054480 097142 057291 127444 .099563 .055613 110510 .067562 077167
. 025257 .040873 .028659 . 052093 028624 .023287 .061532 034343 042075
102246 .157260 129681 . 216353 .160783 .079601 153771 109765 .210462
002355 003987 .002263 .001077 .000812 .000499 .000846 .000607 .000871
.036721 061733 045298 064677 048655 026640 .048023 .035120 . 060804
.045061 174755 .061606 060484 047967 .098331 087762 099417 053374
.002513 005009 .003088 .004374 003538 .002481 004171 .003040 .003693
.016076 .033138 .018670 .018630 015412 011778 024417 .016987 015179
015320 .026310 .017551 .029595 .014317 .013031 .034025 .020354 027477
104561 .287728 . 110667 .132707 .095286 072998 096321 .| .080639 .109528
.032913 076635 .051426 038692 .030684 .022028 . 043207 037610 .037624
.039635 .064856 037217 .012181 .009437 .005470 .010068 006789 .009246
.035973 075197 .054274 036665 .031949 .021187 .029296 024611 .031465

-
—
-
—_

-
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TABLE B-4—continued

Sector

Sector
10 11 12 13 14 15 16 17 18

.003028 .016633 . 585206 006132 012422 .016048 029566 .001413 .003961
000430 .002371 .080109 .001037 .001923 .004568 .004119 .000197 .000545
.002139 .026899 016874 .558187 004369 011232 019592 .001337 .007208
.002341 .376806 .060183 037300 .007330 .030992 007156 .000370 .001098
.001377 .018886 .012185 003749 .002282 .003387 014175 | .000898 .005398
.000166 001677 .001053 .000864 .130963 007041 001209 000085 .000318
.000321 002165 000948 002257 176223 .034702 .001898 .000119 .000161
.000005 000043 .000033 .000032 .011198 .000100 000027 .000002 .000003
.026048 029466 .163609 .135336 006485 009292 013165 .000724 .002842
030664 .022628 .014933 .015833 .075166 041941 013266 .000595 .001406
.001913 .082921 068856 .065305 .017568 077463 013114 .000685 .001890
.005513 030193 .067258 .011156 .022638 029243 .053818 .002570 007184
.000733 .004571 .001966 .109637 .002902 013742 .002264 | .000370 .000422
000472 003934 .003020 002994 .017620 .009132 .002519 000235 .000312
.008719 .055865 015941 .066100 .116014 .260209 .043334 002598 .003660
.059324 .134084 074089 055002 100479 .164880 .589063 .052303 057896
.060179 036742 .024670 .026761 033255 .028862 .078049 .604010 .030025
164635 153619 .107881 .128941 227192 .109352 .131518 092284 .457245
000771 .006715 .004371 001589 001132 001434 .005032 .000571 003064
. 049202 .064689 044017 043858 .070001 .041754 .093854 .032823 .381918
.080748 . 146941 064548 .100095 183097 . 141790 . 159865 064786 .166786
.003101 005082 003064 .003149 .004965 .004872 .025408 .003626 012404
.024635 .026842 .020300 027907 029480 .032909 046645 024462 .032864
027488 020971 .015434 020896 .024031 021916 .014437 .010868 011557
091511 159193 .116617 119232 102444 111106 111975 .098374 .099502
.036261 060392 .038811 .054199 072523 .076084 .092807 041525 .044863
.008697 120749 077953 .023861 .014334 .021479 .090554 005654 .034318
.031001 037727 .036951 048151 041339 *.039833 044213 048024 .038538

-
—-
-
—-
—
—
-
-
-
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Tapwm B-d—continued

Sector

Seot = :
Fetor 1 20 P 22 23 24 25 28 27 28

002347 | 012574 | .003082 | .002446 | .001229 | .014802 | .001408 | .0D2461 | .005380 | 002040
000323 | 001722 . 000423 . 000342 | 000172 | . 002tAR | .0DU204  DO0B44 | 013038 | 000
L004135 | 027282 | 003301 | 002559 ¢ 001469 | .0I1682 | .O0IGRE | 002014 | 215934 | .004092
(GOOBAB | 0C3B70 . L000TBE . LODDEB4 | 000310 | (004838 | 000487 000482 | 028303 | 000815
003076 | 020706 002721 . 001679 ¢ .000878 | 001503 | .O00761  .0DN0R7 | .154B08 | (009855
(000188 | 001114 | .000177 | .0DO1GB | .000104 | .001889 | 000140 | .0BDO173 | .0ORGOY | .000228
000108 ;000288 000188 000224 | .000136 | 003762 | .000279 . .ODO260 | 001865 | .000237
0BO002 ;000006 000005 ¢ 000006 | .000004 | .OCOISC | .00DDOS | 0OOCOB | 000031 | .0Q0D0G
J001658 | 018052 ¢ .DOIGY8 - 001310 | .000G9Y | .007054 | .ODOROS © _0DII77 | 078314 | 001816
000854 | 003895 .002021 | .000961 @ .000395 | .003973 | 000567 | 000709 | 628632 001179
.001125 | 006007 | 001338 | .001210 | .000575 | .010025 | 001013 | .0010BG | .042802 | .001478
L004257 | 022777 005333 | 004448 ¢ 002235 | 027150 | (002888 | 004480 | 172726 i 005338
000322 1 000542 @ .QO0B08 | .0DQ7R6 ¢ OOOBBR | 019563 001435 | 001365 | 001469 | 000903
000224 | 000562 | .000329 | 000519 | .0D0404 | 011844 | .000572 | .DOO796 | .002891 | .000543
002395 | 007100 | 004423 | 004561 | 002436 | OBGLE6 | 006802 | 004510 | 041370 | 005053
034936 | OTE084 | 080084 | 078777 | .O1GBRO | 040970 LOIBZEH | 031285 | 414873 | 050849
[023856 | 072070 | 028081 ;050476 | 102721 | 026708 | 038827 | 044700 ¢ 050886 | 049945
255371 | 144367 | (119080 | 130782 | (121639 168803 | 101850 | 092908 | (241553 | 277305
1.102018 | 007232 | 001077 | Q00795 | .000533 | .00I07 | .002614 | .000630 | .055133 | .00154%
221054 | 1.676305 | .070836 | 079384 | 045547 | .053243 | 040680 | 049924 | 210626 | 162405
V134811 1 (095582 | 1.460379 | (082654 | 065612 | 116015 @ 080422 | 180105 | 152304 | 273341
007388 | 045226 | 012411 | 1.018280 | .003192 | .003494 | .002757 | .005626 | .012574 | .018497
030040 | 048393 | 035153 | 058321 | 1.160535 | 048418 | .040093 | .082110 | .020440 | 026676
009728 | 013182 | 018182 | 032872 | 012895 | 1.051904 | 032085 | .020974 | .014761 | 033018
063974 | (119825 | 008170 | 086774 | 072066 | .111032  1.078822 | 008512 | .106207 | 194460
037854 | .043384 | .04B137 | 042417 | 040458 | 103438 | 115572 | 1.101738 | 054089 | 072863
(019496 | 132482 | 015145 | 010630 | 005526 | .CODRY | 004730 | _ODBEBB | 1.085458 | 017862
.031781 | 065421 | 038752 | 032638 | .114662 | .069351 JOTI067 | 244280 1 043078 | 1.036414

-
-

* Bach ontry shows dollars of direct and indirect requirements for produets of sector designated on the Ieft per dollar
of final demand for products of sector designated at the top. .

Souren: Calenlnted from table B-2, (Inverse of 28 X 28 matrix [I-A}, where A i the 28 X 28 matrix of gross technical
eoefficients for endogenous seetors and I s the identity matrix.)

TapLe B-5
EXPANSION CAPITAL COEFFICIENTS, CALIFORNIA ECONOMY, 1954*

Sector
Sector
! 2 C 3 4 5 8 7 8 9
0 0 a 0 0 Jooodr7 0 0 ]
[i] ] 0 a [ g 0 506035 a
005457 ] 1] 0 1] .p0z2is 043077 ,058929 027783
a [i] ] 1] 0 001023 66772 081887 018047
0 [i] (] 0 000301 031615 0333587 008164
011728 115068 094902 449842 536233 . 158883 380895 . 546586 586750
] ] 1] ] 4} 0 g 0 1]
@ ¢ 0 [ 0 0 0 ) i}
008528 0185394 008715 o 0 028430 230512 110372 002002
9 0 [ (] (] 000005 000533 000649 000152
[} 0 [ 0 1] 000102 010243 012713 .000834
0 0 0 0 U] 000291 029078 034056 009497

005624 .029237 .022228 098388 117299 . 042032 170710 214590 160163
0 0 0 0 . 000207 018218 041626 006155
089825 .356386 460451 028457 073155 .043218 024808 .018149 089873

=
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TasLe B-5—continued

Sector
Sector
10 11 12 13 14 15 16 17 18
017116 0 1} 0 0 0 0 1} 0
0 0 0 0 0 0 0 0 0
.000257 0 0 0 0 0 0 0 0
0 0 0 0 0 000418 .000075 000489 0
0 0 0 0 0 0 0 000432 0
407090 055850 .039011 104803 .117803 181419 . 228398 221239 213723
/] 0 0 0 0 0 0 0 0
0 0 0 0 0 0 .001001 . 094613 000061
012770 000319 .001475 .002875 . 000501 003479 012781 . 055658 002051
0 1] 0 0 0 1} 0 .000051 0
0 0 0 0 0 ¢ 0 0 000024
0 0 0 0 0 0 0 0 003159
091895 012281 . 008851 023538 .025862 .040513 002387 . 081506 047897
0 0 0 0 0 0 0 0 000050
028464 044541 . 044897 079184 .121590 134872 .084063 485710 159138

Sector
Sector
19 20 21 22 23 24 25 26 27 28
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 a i) 0 0
0 000002 0 0 . 005206 0 0 0 0 0
0 0 0 0 000526 0 0 0 0 0
.283914 | 306853 | .191043 | 484205 | .566961 | .108008 . .TH727 | .060506 0] .100868
0 0 0 0 0 0 009806 0 0 0
0 .0mz27o (100821 002568 . 258087 0 .010132 Q 0 0
004370 011593 .002708 002160 .094121 065977 . 052867 073013 0 .001561
0 0 0 0 .001393 0 0 0 0 0
0 y 0 012755 0 0 0 0 0 0
0 0 0 0 047645 0 0 0 0 0
.003078 003305 042737 109519 431045 .038032 .178801 034133 0 022397
0 0 0 0 0 0 0 032616 0 0
J112116 | 429286 | 180144 | 214087 | 1.387607 | 899209 | 536150 | 4.163194 0] .013902

* Each entry shows dollars of direct requirementa of produets of sector designated on the left by sector designated at
the top per dollar of eapaecity of the latter.

Source: From Zusman and Hoch (72). Household coefficients in Zusman and Hoch columns 6-9 are in each cass dis-
tributed over endogenous sectars in proportion to input flowa from these sectors.



APPENDIX C
FINAL DEMAND PROJECTIONS AND RELATED DATA

TaeLe C-1

HISTORICAL AND PROJECTED GROSS NATIONAL PRODUCT (GNP)
PERSONAL INCOME (PI), AND POPULATION, UNITED STATES

Aggregate Per capita
- Population
Year GNP PI . . GNP PI
1 2 3 4 5
billion 1954 doliars 1954 dollars thousands
Historical .
1947, e s . 282.3 226.5 1,959 1,571 144,126
1948 ..o 208.1 285.1 1,999 1,608 146,631
1949 .o 292.7 234.9 1,962 1,574 149,188
060, ..o 318.1 254.1 2,097 1,875 151,789
1951, . ......... e, 241.8 267 .4 2,215 1,733 154,283
1952, .. 353.5 278.6 2,252 1,778 156,947
1953, 0o 369.0 201.2 2,313 1,825 159, 859
1954, i 363.1 289.8 2,236 1,785 162,388
1955 .. ..o EN 302.7 300.0 2,376 1,870 165,278
1856, 0 vv i " 400.9 326.1 2,383 1,938 168,225
57 408.6 334.4 2,386 1,952 171,378
1088, .o 401.3 ) 335.7 2,304 1,928 174,154
1959, ...l 428.8 353.9 2,420 1,998 177,080
1960 ... ..., 439.9 364.5 2,435 2,017 180,676
1961, .. oo 447.7 376.0 2,437 2,045 183,742
1962. ... i 474.8 395.1 2,545 2,117 188,591
Projected
1965. ... 536.4 432.5 2,758 2,222 194,639
1970, oo 653.8 527.1 3,118 2,514 208, 682
1978, ..o . 781.5 630.1 3,428 2,762 228,122
SoURCES:

Historical doia

Cols. 1 and 2: From (35}, {57), and (58). Current dollar measures of personal income deﬂnmd to 1954 dollars by
United States consumption e.xpendxturel implicit price deflator from same sources.

Col. 3: Column 1 divided by column 5.

Col. 4: Column 2 divided by column 5.

Col. 5: From (61).
Projections

Col. 1: Column 3 multiplied by columz 5.

Col. 2: Column 4 multiplied by column 5.

Col. 3: Projected from 1960 at medium growth rate projected by Landsberg ¢f al, (23), Relevant compound rates
are 2.5 per cent for 1961~1970 and 1.9 per cent for 1971-1975.

Col. 4: Column 3 multiplied by .8082. The factor .8062 is the ratio of average personal income to average gross
national product in the period 1955-1957.

Col. 5: Projected from 1960 at medium growth rate projected by Landsberg ef al. (23}, Relevant compound rates
are 1,96 per cent for 1961-1970 and 1.98 per cent for 1971-1975.

vl
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TaeLe C-2

HISTORICAL AND PROJECTED PERSONAL INCOME (PI), POPULATION;
AND CIVILIAN LABOR FORCE, CALIFORNIA

Aggregate Per eapita : Civilian labor
Pl PI Population foree
Year
. 1 2 3 4
mitlion 1954 dolkars 1954 dollars thousands

19, 665 2,000 9,82 | ...

‘19,676 1,955 10,06¢ | ...

20,107 1,945 10, 337 PN

21,832 2,051 10,843 4,499

23,673 2,127 11,130 4,668

25‘, f01 - 2,200 11,638 4,900

26,911 2,224 12,101 5,061

27,432 2,192 12,517 5,108

30,104 2,315 13,004 5,299

32,589 2,400 13,481 5,562

33,855 2,388 14,177 . 5,793

34,707 2,854 14,741 5,807

37,751 3,469 15,288 6,099

39,222 2,473 15,863 6,294

41,240 2,507 18,453 8,479

43,951 2,579 17,044 6, 641

50,855 2,700 18,835 7,559

870, et 86,158 3,044 21,734 9,002
1978, e 82,833 3,338 24,830 10,609

Sources:
Historical dota )
. Col. 2: From (58) and (60), Current dollar ageregate deflated to 1954 dollars by United States eonsumption expend-
itures implicit price deflator from {55), (57), and (39).
Col. 2: Column 1 divided by column 3.
Cols. 8 and 4: From (13).
Projected
Cal. 1: Column 2 multiplied by column 3. -
Caol. 2: Let ¥ = California per eapita personal income (1954 dollars) and Yus = United States per capita personal
income (1954 dollars). Least squares fitting to annual data for the period 1947-1960 yiclded F. = 83.6200 + 117740 ¥us.
This relation was used with projected ¥u. from table C-1 (column 4) to cbtain projected ¥. for 195, 1970, and 1975,

Col. 3: From (11).
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Tasre C-3
BASE YEAR AND PROJECTED HOUSEHOLD PURCHARSES
ita Projeoted
eggz;gilure Basleggrfar,
Sector elasticities® 1005 1970 1975
1 2 3 4 5
thousand 1854 dollars

P 0 3,372 5,074 5,855 $, 6889
b2 035 187,210 314,766 385,512 460,578
D 0 9,096 15,041 17,357 18,829
L S -t 0 L1} 0 0
Bovor — 1] 0 0 0
G 0.2 183,918 289,460 342,215 308,118
T e 0.2 35,308 55,570 85,697 76,429
B 0.6 14,947 25,6882 31,818 38,347
O - Q 0 0 0
W 1.0 31,068 58,185 75,385 94,004
L S —0.2 128,890 185,302 208,572 233,022
12 0.5 947,391 1,592,899 1,050,914 2,330,790
B 0.1 506,845 780,059 011,174 1,050,496
Moo 0.2 286,674 451,183 533,412 620,548
15 0.2 1,136,522 1,788,718 2,114,717 2,460,160
0.8 343,650 437,001 543,705 678,995
2.2 554,630 1,321,343 1,036,580 2,857,813
R 1.3 1,130,950 2,252,074 3,013,503 3,852,294
19, 1.0 1,430 2,676 3,487 4,323
200 1.3 2,320 4,620 8,182 7,903
2l 0.8 2,488,470 4,463,226 5,656,073 6,934,781
22 1.0 7,620 14,257 18,472 23,034
B 19 228§, 590 513,617 730,933 980,229
22 TR 1.2 3,088,970 6,025,578 7,977,465 10,114,552
. R 1.0 4,552,520 8,517,923 11,085,794 13,761,456
26, 1.2 6, 280, 650 12,251,510 18,220, 184 20,565,419
2T - 0 0 0 0
B 1.0 21,285 39,825 51,597 64,341
Total..................... 22,078,256 41,405, 589 53,846,673 67,435,050

* New purchases were projected for sectors showing zero purchases in the base year.
t Dashes denote that numerical elasticity coefficients are omitted for these sectors.
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TasLe C-3-—continued

SoURCEs:
Col. 1: Expenditure elasticity for sectur 1 product may be written

B~ En + BB
E\b E'b
where 17 refers to sector, b refers to base year, and p refers to year for which projection is made, E denotes per capita
expenditure.

The empirical basis for sector elasthty coefficients cannot be regarded as strong. However, the coefficients adopted
are considered to represent a somewhat eloser approximation to realiste than would be represented by assigning a
coefficient of unity to each gector, The zero elasticities for sectors 1 and 3 are assigned, for lack of better measures,
simply to preserve base year per, capits final demands in the projections. Base year final demands for these sectors
reflect only “‘home consumption” of products on farms where produced [see Martin and Carter (27)], and projections
are to be interpreted similarly. Although ZETO elashclty may seem low for the products identified with sectors 1 and 3,
it is probably too high for the "home consumed” components of these products. Sectors for which dashes appear
have no product flowing directly to domestic (i.e., within state} household final demand.

The elasticities for sectors 2, 8, 7, and 8 are taken directly or derived from approximations for the United States
appearing in Daly (16) and (17) Cahforma. s base year household expenditures are used as weights in aggregating
elasticities where necessary to conform to our seetor definition.

Flasticities for the agricultural processing sectors [11—15] have been derived from those for primary agricultural
sectors {1~10] as weighted averages, weighted for each processing sector by values of intermediate inputs flowing from
the primary sectors. This means that, aside from weighting, 1% is assumed that elasticity coefficients for products
flowing from processing sectors are equal to elasticity coefficients of corresponding products flowing from primary
sectors. This is equivalent to assuming expenditure slasticities for services performed by processing sectors equal to

elasticities for the primary product.

The approximations adopted for seetors 16, 17, 18, 20, 21, 23, 24, and 36 are based on simple least squares fitting to
annual United States data (1947-1961) of the relation, log Ei = 4 + B log & Ei: represents United States per capita
expenditure (1954 dolars) for an aggregate of products corresponding to the aggregate embraced by Cslifornia sector 4,
and E; represents United States per capita total consumption expenditures (1954 dollars). Expenditure data are U. 8.
Department of Commerce {ISDC) personal consumption expenditures from (55), (563, (57), and (59).

The U. 8. Department of Commeree expenditure eategories selected for approximating elasticities for California
sectors were as follows [zee table 16 in (59) for USDC major expenditure types]:

California sector USDQC szpenditure aggregate
16 . *‘Other” nondurable goods
17 Gasoline and oil
18 Durable goods, total
20 Durable goods, total
21 *'‘Other’’ nondurable goods .
23 Household operation
24 “Other’' services
26 Sarvices, total

The remaining sectors have been assigned expenditure elasticities of unity. No spemﬁc empirical basiz ean be
claimed for this procedure. Since the weighted nverage elasticity over sectors was, as a final step, forced equal to unity,
these sectors can be regarded as having been assigned the average elasticity.

Col, 2; Table B-1.

Cols. 3-5: These columns were projected as follows. Let ¥/ denote purchases by household from endogenous

28 .
seotor 7 in year ¢, Ya: = E Yia: denote total household purchases from endogenous sectors, and ¥ix: and P 5; denote
jo
the corresponding per capita magnitudes. Deslgnate total population in year { by N: and sector elasticities by i
Further, denote indapendently projected California per capita incomes by ¥:. Then the projections for year T baged

on year 0 are given by:
b 13 } YirolNr.
Yipe = T e _—
e {" (Y,, 1)+If N

‘The projections were generated in sequence with 1965 based on 1854, 1970 based on 1065, and 1975 based on 1870,
At each stage, sector elasticities were adjusted proportionally to foree their weighted sum to unity, This adjustment
is implied by the constraint that the sum of projected sector expenditures muat equal the independently pro:ected
aggregate household expenditure, In the procedure here adopted, per capita total household expenditures were in
effect projected in direct proportion to independently projected per eapits personal income (from table C-2). This
is eqxlnvalent to assuming an elastieity of per capita total expenditure with respect to per capita personal income
equal to unity.
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Tapre C-4 ‘
BASE YEAR AND PROJECTED EXPORTS
i Projected
copendligee | Bomyesr,
Sector elasticities 1985 1970 1975
1 2 3 4 5
thousand 1955 dollars

— of 0 0 (]
0.5 1,602 2,108 2,359 2,680
- 0 0 0 0
— 0 0 0 0
- 0.3 227,897 286, 624 314,969 350,967
0.3 141,130 173,458 188,888 208,421
0.2 48,722 61,112 86,548 73,429
0.6 108, 603 146,181 164,967 189, 242
- 0 0 0 0
1.0 44,492 65,387 76,402 90, 955
— 0 0 0 0
- 0 0 0 . 0
- 0 0 [} 0
0.2 821, 868 1,010,131 1,009,988 1,213,734
- 0 0 0 0
- 0 0 0 0
2.2 550,779 1,036, 660 1,334,962 1,763,501
- 0 0 0 0
1.0 630,342 926, 368 1,082,433 1,288,611
- 0 0 0 0
- 0 0 0 0
1.0 155, 542 228, 589 267,090 317,075
- 0 S0 0 0
1.2 - 230,064 352,015 © 419,386 508,398
1.0 205,233 301,616 352,430 419, 559
1.2 284,502 436,422 518,621 628, 695
- 0 6 0 . 0
- 0 (i 0 0
Total. .. eeieiaiiainn - 3,451,776 5,027,580 5,880,082 7,058,257

* Dashes denote that the corresponding numerieal coefficients are omitted.

t Zero exports in the base year denotes that the corresponding sector was & net importing or balancad sector in the
base yenr. Zero projected export for these sectors reflects the constraint that net importing or balanced sectors in the basa
year are not permitted to become net exporters in the projection period. Expenditure elasticities do not enter the pro-
Jeetion procedure for these sectors.

Sounces:

Col. 1: The same sector expenditure elasticities have been used for projecting exports as those used for projecting

Califorlnig %zugfh]o}ld purchases in table C-3. The sestor 5 elasticity, omitted from table C-3, was derived from (16).

'‘able B-1
ols. 3-5: Projections generated by a formula similar to that used for household purchases in table C-3, except
that per capita personal incoms and population for the aggregate of United States regions other than California

(derived from tables C-1 and C-2) replace the correspondmg California magmtudm in the household purchases pro-

jection relation. Adjustment of sector elasticities in accordance with an “adding up’ eriterion does not apply here

in the case of exports.
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TasLe C-5
BASE YEAR AND PROJECTED
STATE AND LOCAL GOVERNMENT

PURCHASES
Projected
Base year,
) 1954
Sector 1665 1970 1975
1 2 3 4

thousand 1954 dollars

0 0 D 0

450 834 1,085 1,358

0 0 0 0

0 0 0 0

0 0 0 0

529 980 1,275 1,596
528 79 1,274 1,595
26 47 61 76

0 0 0 0

0 0 0 0

216 400 520 651
4,392 8,143 10,593 13,263
2,263 4,195 5,457 8,832
1,048 1,942 2,526 3,163
2,097 3,488 5,058 6,333

6,871 12,738 16,571 20,748
9, 857 18,273 23,772 29,764
40,374 74,848 97,371 121,913

17 32 42 53
83 153 199 249
38,559 71,483 92,993 116,432
50 92 120 150

40,750 75,545 08,278 123,049
15,239 28,250 46,751 46,014
16,037 29,731 38,677 48,425
892,825 | 1,655,171 | 2,153,235 | 2,695,954
. . 0 0 0 0
28..........| 2,073,456 | 1,990,035 | 2,588,864 | 3,241,382

Total..| 2,145,666 | 3,977,759 | 5,174,722 | 6,479,000

Sources;

Col. 1: Table B-1,

Cols. 2-4: Purchases from each sector projected in
Sirect proportion to total California personal ineome in
able C-2.
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TasLe C-6
BASE YEAR AND PROJECTED FEDERAL GOVERNMENT PURCHASES
B Prajected
SABe year, 1658
Sector 105 1965 1970 1975
1 2 3 4 5
0 0 0 0 ¢
25 138 157 191 228
0 6 0 0 0
0 0 0 0 0
g g 0 o o
7 358 439 535 639
# 158 197 240 287
0 0 0 0 ¢
o 0 8 a 0
122 178 223 272 325
595 806 1,003 1,223 1,462
8,140 12,674 15,706 19,217 22,570
1,557 2,670 3,321 4,048 4,830
4,868 7,304 9,086 11,075 13,238
5,420 8,313 10,341 12,604 15,068
5,530 10,751 13,874 16,301 16,435
50,677 75,819 93,318 114,981 137,415
331,195 510,314 286, 025 470,513 562, 414
3,479,736 3,025,617 3,763,816 4,687,591 5,483, 630
0 0 0 0 0
86,065 133,914 186, 587 203,047 242,708
&7 8- 103 126 151
5,610 12,675 15,767 19,318 22,972
2,812 408,053 501,391 611,198 740,405
362, 908 317,844 365,303 481,931 576,062
250,202 406,849 505, 238 617,087 737,557
0 0 0 ¢ 0
487, 000 418,483 520, 686 §34, 525 758, 460
Toral... .o 5,337,000 5,148,085 8,404, 131 7,805, 754 9,330,410

Bovrcas: See below, “Table C-8: Explanatory Notes and Supplementary Tables.”

Col. 1: From supplementary table C-fi-d,

Col. 2: Current dollar measures in supplementary table C-6-d deflated to 1054 dollovs by United Statesimplieit deflators
" of povernment purchases from [58). Sectors 18, 19, and 22 were deflated by the durable gooda deflator; sectors 23-26 by the
services deflator; sector 28 by the construction deflator; and sectors 2, 8, 7, 10-17, and 21 by the nondurable goods deflator.

Col, 3: Projection coeflicients for projections to 1053 are based on different indicators in the two subperiods 1958-1962
and 1962-1865. From 1058 to 1082, sach sector was projected in proportion to total United Btates federal purehases of goods
and services in constant 1954 dollars from (54). The projection coefficient for this span was 1.101124. For 19862-1983, each
sector was projected in proportion to projected United States GNP from table (-1, The projection coefficient for thisspan
was 1,120734, The product of these two coefficients gives a projection coefficiant for the antire span 1958-1985 of 1.2430883.

Cols. 4 and 5: Ench sector projected from preceding columns in proportion to projected United States GNP {table C-1).

The projection coefficients were 1.21887 fur the span 1965-1370 and 1,195320 far 1070~1975.
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Table C-6: Explanatory Notes and Supplementary Tables

Estimates of federal purchases by
California sectors were not developed
in the Martin-Carter (27) or Zusman
and Hoch (72) works. In view of the
importanee of federal expenditures in
the state, empirical measures of a full
federal government final demand veetor
were considered important for the eon-
ditional projections developed in the
present study. Accordingly, even though
the empirical measures developed are
recognized as subject to wide margins
of error, it was reasoned that approxi-
mate measures of federal purchases by
sectars would bhe preferable to leaving
federal expenditures submerged in the
external trade accounts as they are in
the earlier work. :

Federal purchases and construction
estimates have been developed for two
years, 1954 and 1958. The latter year
serves effectively as the base for project-
ing federal government final demands
to the projection reference years 1965,
1970, and 1975. In the procedure it has
been convenient to deal with certain
major eategories of federal expenditures
separately and then aggregate results.
Accordingly, separate distributions of
federal purchases in California have
been developed for (a) military expend-
itures (excluding compensation of em-
ployees) and (b) other than military
expenditures (excluding compensation
of employees). A further convenient
breakdown of each of these major com-
ponents is available in the data on total
United States federal expenditures.
Component (a) is further broken down
into (i) military equipment expendi-
tures, (ii) military expenditures for
other goods and services (excluding
compensation of employees), and (iii)
construetion. Component (b) is avail-
able at the United States level by sub-
categories (i) purchases of goods and
services (excluding compensation of

employees) and (ii) econstruection. In
effect, the procedure here employed has
involved assigning a share of United
States federal expenditures for each of
these categories to California and then
further allocating the resulting Califor-
nia subaggregates over appropriate
California detailed sectors on the basis
of various related measures.

Federal government expenditure data
for 1954 from (55) and for 1958 from-
(56), derived for the subeategories
noted above, are the basie control meas-
ures at the United States level. United
States expenditures by the subeate-
gories noted along with corresponding
allocations to California for each year,
1954 and 1958, are summarized in table
C-6-b. Procedures followed in arriving
at the California measures were there
noted, and the further allocation of.
thege expenditures over California sec-
tors follows.

Military equipment expenditures is,
of course, the major expense category
for the United States as a whole, and it
turns out to be relatively even more im-
portant in the present allocation to
California. Table C-6-a is included for
reference in outlining the major steps
in the procedure for arriving at federal
expenditures in California for this cate-
gory. Column 1 in that table is based on
federal military expenditures for “ma-
jor procurement and proeduction” from
(43). Data in (43) are assembled on a
fiscal year basis and in other respects
are not strictly comparable conceptu-
ally with federal expenditure aggre-
gates in table C-6-b. However, the pro-
curement data are further broken down
into the important subelasses—aireraft,
missiles, ships, and other—a breakdown
which facilitates the further allocation
of this major category over California
sectors, Calendar year United States ex-
penditures have been approximated in
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SurPLEMENTARY TABLE C-6-a

ESTIMATED FEDERAL DEFENSE EXPENDITURES FOR MILITARY EQUIPMENT
- CALIFORNIA, 1954 AND 1958

; California
. ‘ California
TUnited ]
States Employ- Research Adjustment, “g’c'l‘s‘;:ld
major pro- | ment as Share of and Procure- factor er i
Military equipment curement | proportion | procure- develop- | ment plus extf)en i
of United ment ment R&D ures
States R &D)
1 2 3 4 5 & 7
million current dollars

Aireraft and missiles

1954, ... o 8,797 .3026 3454 363 ‘8817 .9852 3760

1988, 11,081 2040 3261 653 3614 9913 3880
Ships )

1954, . ... 1,050 .0358 37 D 37 0882 36

1988, ... 1,325 0560 74 34 108 L8913 107
Electronics

1954, ..o 1,084 0577 63 73 136 9852 134

1958, .o 933 0704 68 110 178 9913 176
Other hard goods

1954, .. ...l 8,547 0426 151 37 188 9852 185

1958, . ool 1,196 0515 62 41 103 .5913 102
SourcEs: .

Col. 1: Fiscal year data from (43) and adjusted to calendar year basis.

Col. 2: Based on smployment data from (38) and (39),

Col. 3: Columau 1 multiplied by eolumn 2.

Col. 4: Based on United States R&D data from (43) and military prime contract data from (20).

Coal. 5: Column 3 plus column 4,

Col. 6: Ratio of United States military equipment purchases from (55) and (58} to the sum of United States equipment
procurement plus R&D from (44).

ol, 7: Column 5 multiplied by column 6.

SUuPPLEMENTARY TABLE (C-6-b

SELECTED CLASSES OF FEDERAL GOVERNMENT EXPENDITURES
UNITED STATES AND CALIFORNIA, 1954 AND 1958

United States total California total
Expenditures 1954 19568 1954 1958
1 2 3 4

mitlion current dollars

Military*
Purchases .
Military equipment.................. ... 15,634 16,700 4,115 4,265
Other goods and services. . o 7,202 8,703 735 1,084
New construetion...........coveerenne... P 1,030 1,402 ' 105 175
Nonmilitary
Purchases. ... ....ccoviiviienun i iniennvairen 1,532 3,399 167 382
New construetian N 2,415 1,986 215 177
Total purchases {less government sales)......... 24,368 28,802 5,017 - 5,731
Total new construction......... PRSI 3,445 3,388 320 352

* United States military purchases include foreign military assistance.
SouRcEs:

Col. 1: From (2).

Col. 2: From (53).

Cols. 3 and 4: Computed.
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table C-6-a by a simple average of ex-
penditures in eorresponding overlap-
ping fiscal years. Also, other procure-
ment and production from (43) has
been alloeated to “electronies” and
“other hard goods” in table C-6-a on the
basis of U. 8. Departmént of Defense
data on deliveries and prime military
contracts from (29). From this latter
souree, a basis for proportional alloca-
tion to electronics and other hard goods
was obtainable for 1953 and 1961 based
on military deliveries in the former
yvear and on prime contract awards in
the latter year. The allocations for 1954
and 1958, shown in table C-6-a, were
based on proportions derived by linear
interpolation between the 1953 and
1961 figures, Accordingly, of the other
procurement from (43), 23.4 per cent
in 1954 and 43.9 per cent in 1958 were
assigned to electronics and the balance
in each year assigned to other hard
goods.

In table C-6-a, California’s share of
federal procurement and production ex-
penditures is assumed to be the same as
its share of employment shown for each
expenditure elass in column 2. Employ-

1958 (39).®

Lee: California Economic Growih

ment shares are based on Census of
Manufactures data for 1954 (38) and
Procurement expenditures
allocated to California in column 3 atve,
in each case, produets of corresponding
entries in columns 1 and 2.

Research and development (R&D)
expenditures in column 4 represent fed-
eral expenditures for R&D not included
in regular procurement outlays in col-
umn 1. The aggregate of unallocated
federal R&D for each year is available
also in (43). Forty per cent of this fed-
eral total has been allocated to Califor-
nia in each year.” The resulting Cali-
fornia R&D has been allocated over
California industries (including the
military equipment categories in table
C-6-1) on the basis of data giving indus-
try distributions of United States R&D
expenditures for fiscal years 1953-54 in
(41) and 1957-58 in (44).* The part of
federal R&D expenditure thus identi-
fied with military equipment appears
in column 4. The unadjusted total fed-
eral defense expenditures for military
equipment are then given by the sum of
procurement and R&D. The resulting

.measures appear in eolumn 5.

® The employment proportions shown in table C-6-a are based on 8IC manufacturing indus-

tries as follows:

Ajreraft and missiles—S8IC 3721 (for 1954) and SIC 372 (for 1958).

Ships—SIC 373.
Electronics—SIC 36.

Other hard goods—&IC 33, 84, 35, 37 (other than 372 and 373), and 38.

The use of SIC 3721 for 1954 and the broader SIC 372 for 1958 makes an important difference
in the proportion of aireraft and missiles expenditure allocated to California in the two years.
Missile expenditures were minor in 1954 but much more important in 1958 SIC 3721 (establish-
ments primarily engaged in assembling complete aireraft) was assumed to give a reasonable
basis for deriving California’s share of expenditures in 1954. A broader classification seemed
preferable for deriving the 1958 allocation, and for this, 8IC 372 (aircraft and parts) was used.
The use of employment generally for determining California’s share of expenditures must be
recognized as growing more out of lack of other more suitable bases for estimation than from
positive evidence that the results generated by this device are “good.” In thig case, the use
of SIC 372 for aireraft and missiles in 1958 remains particularly open to question. It iz likely
that this procedure underestimates California’s share of federal aircraft and mlssﬂes expenditure
in 1958.

= The 40 per cent factor corresponds approximately to the percentage of military prime con-
tracts for experimental, developmental, test, and research work awarded to California in fiseal
year 1961 (29). The regional distribution of prime contraet awards is thus assumed closely
related to regional distribution of work performed (i.e., interregional subcontracting is assumed
to be offsetting). Furthermore, California’s share in R&D is assumed to have been the same in
1954 and 1958 as that refiected by 1961 contracts. Data available provide little basis for assessing
validity of thesé assumptions.

% California’s share of R&D for each industry is again assumed equal to its share in employ-
ment,
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As noted above, it was total federal
purchases of military equipment in
table C-6-b which were finally used to
set the level of federal expenditures
from which the alloeation to California
was to be determined. Federal defense
procurement and R&D data have been
drawn upon only as a basis for distribut-
. ing expenditures over industries. Total
federal procurement plus R&D exceeded
purchages of military equipment in both
1954 and 1958, The adjustment factors
in column 6 represent, for 1954 and
1958, ratios of U.S. Department of
Commerce military equipment pur-
chasges to total equipment procurement
plus R&D for the United States. Multi-
plication of entries in eclumn 5 by cor-
responding entries in column 6 give, in
column 7, adjusted federal expenditures
in California for military equipment.
The totals of entries in column 7 of table
C-6-a appear as entries for correspond-
ing years in columns 3 and 4 of table
C-6-h.

In the final allocation of military
equipment expenditures to the federal
government final demand ecolumn of the
California input-output table, aireraft
and missiles expenditures were assigned
t0 sector 19 (aireraft and parts) while
the combined expenditures for the other
three categories were assigned to sector
18 (fabricated metals and machinery).

The remaining two categories of mili-
tary expenditures in table C-6-b are
purchases of other poods and serviees
(excluding compensation of employees)
and construection. The aggregate allo-
cated to California for each of these
categories is in each year in direet pro-
portion to military personnel stationed
in California. The relevant proportions
of total United States military per-
sonnel stationed in California were
1021 in 1954 and .1246 in 1958. The
resulting California expenditures ap-
pear in eolumns 3 and 4.

There remains the allocation of these
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two categories of military expenditures
over California sectors. Construction
expenditures were assigned directly to
gector 28. But military eonstruetion in
table C-6-b includes only new construe-
tion, while sector 28 is defined to include
new and maintenance construction. Aec-
cordingly, an additional allowanee has
been made for maintenance construe-
tion. The latter was estimated as 36.6
per cent of mnew construection in 1954
and 36.4 per cent of new construction
in 1958.* Maintenance construction ex-
penditures thus derived were deducted
from military purchases of other goods
and services shown in table C-6-b. The
results are shown in the measures as re-
arranged in table C-6-c.

The total of new and maintenance
construetion in table C-6-c¢ is assigned to
the military eomponent of sector 28 in
table C-6-d. The remaining aggregates
of military purchases of other goods and
services were allocated to the remaining
California sectors (i.e., California sec-
tors exeluding 18, 19, 26, and 28) in
proportion to prime military econtracts
identified with corresponding sectors in
the fiscal year 1960. The relevant pro-
portional distribution was developed
from data in (22). The use of 1960
prime contracts for 1954 and 1958 allo-
cations implies relative stability in the
distribution over sectors of other mili-
tary purchases during the period 1954
1960. Evidence supporting the validity
of such an assumption eannot be docu-
mented from information available to
the author. However, the fact that this
category does not include the more vola-
tile military hard goods expenditures
presumably makes the assumed stable
distribution over seetors more accept-
able than it would be were military
equipment ineluded.

Other than military purchases and
construction by the federal government
are shown also in tables C-6-b and C-6-c.
United States total other than military

% Based on United States total maintenance and repair expenditures as percentage of total
United States new construction from (52), (53), and (54).
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purchases are simply total net United
States purchases (i.e., total federal gov-
ernment purchases less federal govern-
ment sales) minus total federal military
purchases. Similarly, United States

SurrLEMENTARY TABLE C-6—¢

. ESTIMATED FEDERAL
GOVERNMENT PURCHASES BY

MAJOR EXPENDITURE CATEGORIES

CALIFORNIA, 1954 AND 1938

1954 1958
million cutrent dollars
Military
Purchases
Military equipment, .......... 4,115 4,265
Qther goods and services. . .... 697 1,020
Total military purchases. ... 4,812 5,285
Construction
New...ooovraniias v 103 175
Maintenanece. .........oov0esen 38 64
Total military construction 143 239
Nonmilitery
Purchases
Guoods and serviees............ 88 318
Construction
New...ooviiiiniiiiiiinniianas 215 177
Maintenance. . ....coo.ovvnonen 79 64
Total nonmilitary
construetion................. 294 241
Total purchases. ............ 4,800 5,603
Total construetion. . ........ 437 480
Grand total................| 5,337 6,083

Source: Computed.

other than military new construction is
total federal new eonstruction less mili-
tary new construction.

For approximating the aggregate of
other purchases in California, it has
been assumed that expenditures in Cali-
fornia were proportional to federal
civilian employment in California. Fed-
eral ecivilian employment data from
(48) and (50) were adopted ag the basis
for this allocation. The relevant Cali-
fornia proportions of employment were
1088 in 1954 and .1123 in 1958. Other
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than military new construection in Cali-
fornia, on the other hand, was estimated
for 1954 by the difference between Bru-
baker’s (2) estimate of total federal new
construction in California and military
new construction as estimated above.
The 1958 figure for new construction
was then derived by projecting the Cali-
fornia 1954 estimate in direet propor-
tion to the change in total United States
other than military construetion be-
tween 1954 and 1958; that is, California
nonmilitary new construetion is as-
sumed to be the same proportion of
total United States nonmilitary new
construction in 1958 as in 1954, Adjust-
ments for nonmilitary maintenance con-
struction were made in the same way as

. for the military component, the result-

ing estimated maintenance construetion
being deducted from nonmilitary other
purchases. The resulting subaggregates
are shown in table C-6-c.

As for military, the sum of new non-
military and maintenance construction
for each year is assigned to sector 28 in
table C-6-d. The remaining nonmilitary
purchases constitute relatively small

‘proportions of estimated total federal

government purchases in California in
both years. Independent information
for classifying expenditures in this cate-
gory is too limited to provide a basis for
allocating these expenditures over Cali-
fornia sectors. In the absence of such
independent basis, nonmilitary other
purchases in each year were allocated
over state sectors (other than sector 28)
in the same pattern as state and local
government expenditures in 1954 (table
C-p). This procedure is admittedly
questionably. On the other hand, the
relatively minor importance of this cate-
gory of expenditures suggests that re-
finement in its alloecation over sectors
would have little effect on results gener-
ated in the present study.

The finally resulting alloeations of
federal government expenditures over
California sectors are shown in table
C-6-d. Military and nonmilitary ex-
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SvppLEMENTARY Tasie C-6-d
FrpErAL GOVERNMENT PUrcHASES, 28-SEcToR DETAIL CALIFORNIA, 1954 AND 1958
1954 1958
Bector
Military e Total Military Ot Total
thousand current dollars
0 0 0 0 0 0
0 35 35 0 127 127
Q Q 0 0 0 0
0 0 0 0 0 0
0 0 ] 0 0 0
133 44 177 195 159 354
0 44 44 0 159 159
0 0 0 0 0 0
0 0 0 0 0 0
122 0 122 180 0 180
507 18 525 745 64 809
7,779 361 8,140 11,420 1,304 12,724
1,372 185 1,557 2,013 668 2,681
4,780 88 4,868 7,015 318 7,333
5,253 176 5,429 7,711 636 8,347
5,967 563 8,530 8,750 2,035 10,794
49,867 810 50,677 73,197 3,026 76,123
327,878 3,318 331,196 358, 664 11,989 368,653
3,472,736 0 3,472,736 3,504,482 ] 3,504,432
0 0 0 0 0 0
83,797 3,168 86,965 123,002 11,448 134,450
67 0 67 99 Q 99
2,266 3,344 5,610 3,316 12,084 15,400
231,571 1,241 332,812 485,226 4,484 489,710
360,981 1,327 362, 308 381,381 4,800 388, 181
156,924 73,278 230,202 229, 645 264,709 494,444
0 0 0 0 0 0
143,000 264,000 437,000 239,000 241,000 480,000
Total. ... 4,955,000 382,000 5,337,000 5,524,000 559,000 6,083,000

Sovrce: Computed.

penditures are there shown separately
as derived. A final adjustment was nee-
essary in this latter table to bring fed-
eral government purchases by sectors
into conceptual conformity with the
California input-output table adopted
in the present work. The procedure de-
seribed above for deriving purchases by
sectors makes no allowance in the mili-
tary component for trade and transpor-
tation margins to be assigned to sector
25.% Data are not available for direct
determination of margin allowaneces. Ac-
cordingly, adjustments have been made
in military purchases from sectors 1
through 22 such that a margin allow-

ance from each of these sectors gets re-
agsigned to sector 25. The adjustment
is based on the United States Bureau
of Labor Statistics 1947 interindustry
relations study (47). In effect, the ag-
gregates of federal government pur-
chases from California seetors 1 through
22 in 1954 and 1958 were assumed to
bear the same relation to the trade and
transportation sector (26) as that
shown between aggregate federal pur-
chases from ecorresponding United
States sectors and trade and transpor-
tation in the 1947 United States table.
A uniform proportional adjustment was
applied to each sector.

3 The basis for sepa.mtmg out a trade and transportation seetor in the original California
input-output eonstruet is discussed in Martm and Carter (26).
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TasLe C-7
WATER COEFFICIENT ADJUSTMENT FACTORS, SECTORS 4-9
Adjustment factors Water coefficients
1975 Implied
yield average
index annusl Adjusted
Sector | (195457 = rate of 1065 1970 1975 Bage year
100) increase® B 1954
1965 1970 1975
1 2 3 4 6 ' 7 8 9
122 003 1.1125 1.1678 1.2260 23.314184 20.956570 19.964192 19.016463
130 .013 1.1512 1.2270 1.3080 8.411101 7.3068377 6.855013 6.430505
132 013 1.1606 1.2420 1.3290 3.184220 2.728368 2.547681 2.380903
113 .006 1.0678 1.1001 1.1334 7.708029 7.219450 7.007480 8.801596
115 .007 1.0778 1.1152 1.1539 3.226062 2.993192 2.892810 2.795790
119 008 1.0580 1.1456 1.1953 46.678495 42512291 40.745893 39.051698

* Compound raie.
SouRcEs:

Col. 1: Weighted averages of projected yield indexes from Dean and McCorkle (18, table 2} weighted by 1954 GD O
from Martin and Carter (27). Product and subgroup yield indexes combined as follows to form sector indexes:
ctor 4—feed grains and food grains (rice and wheat),

Sector 5—cotton.

Sector 8—vegetables (tomatoes, leafy green and yellow, and other), potatoes, and dry edible beans.

Sector 7—fruits (apples, grapes, and ot.her)
Sector §—citrua,

and tree nuts (walnuts and almonds).

Sector 9—based on projected hay yleld increase from 3.36 to 4.00 tons per acre from (18, page 31).
Col. 2: Computed. Base value of 100 eentered on base period 1954-1957.
Cols. 3~5: Computed. Leb rate for sector 7 in column 2 be denoted by 7;. Then, eolumn 3 == (1 + rj)t!; column 4 =

(1 4 r;)®; and column § = (1 + rj
Col. 6: From Zusman and Hoch (72)

Cols 7—0 Computed. Base year coefficient divided by a.d)ustment factor for corresponding year.

The column of total federal purchases

for 1954 appears as the first column of

~ table C-6. The 1958 column appears also

as column 2 of the latter table, but de-

flated to 1954 dollars, using implieit

United States price deflators for govern-
ment purchases there cited.

Finally, federal government pur-
chases by sectors for 1954 are those in-
cluded in table B-1 as the exogenous
federal government final demand eol-
umn. As noted above, the source ecited
for the latter table (Zusman and Hoch,
72) does not inelude a full federal gov-
ernment final demand vector. Instead,
federal purchases are in large part sub-

merged in the external trade accounts
(exports and competitive imports). In
view of this, measures here developed of
federal purchases by sectors draw these
purchases from the external trade ac-
counts, requiring compensating adjust-
ments in these aceounts, This was done
in table B-1. For net importing sectors,
federal government purchases are pro-
vided for by a corresponding inerease in
imports. In net exporting sectors, ex-
ports are reduced by the amount of
federal purchases, Since these adjust-
ments were fully compensating, GDO
for each individual sector rema,lns un-
changed.



Granning Foundation Monograph « No. 19 « February, 1967

TanLg C-8

BASE YEAR (1954) LABOR
REQUIREMENTS AND LABOR

COEFFICIENTS
. Coefficients
Seator R(‘:g;‘r‘,{g;',‘ezs‘;‘s (eﬁmloyeﬁsog er
D 17,680 052481
B R 28,970 . 092788
R 58,774 .171082
4o 19,302 097619
S 42,101 .148071
G 95,615 . 195997
U 101,106 207684
& . 28,575 . 208551
Bt 33,664 L 185781
100 .. 51,625 .175132
) N 7,835 .019408
2. 19,085 018578
13t 20,493 .035013
4 45,507 037260
B 59,826 034639
16....... e 33,700 . 038947
| ¥ . 52,474 .018343
18 248, 054 081777
19 ... 250,069 054965
20000 i 41,395 046209
21 348,501 075593
10,053 032841
135,611 .085332
394,4617 . 080063
25, 1,274,789 156365
20, i 750,306 073466
2T e * *
28, et 412,332 .063480
- IR 163,000 .042373
b 2 214,889 .022951

* Blanks indieate zero. -

 Employese per $1,000 total state and local govern-
ment expenditures.

{ Employees per $1,000 total federal government
expenditures.

Source: From Zusmen and Hoch (72), Coeflicients
for endogenous sector 28 and exogenous sectors ¢ and f
differ from (72) due to adjustment in GDO for 28 and
adjustments in total expenditures for s and /.
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INITIAL PROJECTIONS, GDO COMPONENT X!, 28-SECTOR DETAIL

APPENDIX D

ENDOGENOUS SECTOR PROJECTIONS:
28-SECTOR DETAIL

TasLe D-1

Sector 1054 1965 1970 1975 1954 1065 1970 1975
thousand 1954 dollars par cent of total

324,548 549, 594 677,428 814,136 0.61 (.60 0.58 0.56
311,773 524,467 643,105 769,331 0.59 0.57 0.55 0.53
337, 690 537,568 643,683 757,829 0.64 0.59 0.55 0.52
171,646 275, 659 331,080 390, 588 0.32 .30 0.28 0.27
263,220 344,485 386,901 438, 251 0.50 0.38 0.33 0.30
402, 609 602,177 701,950 903,556 0.93 0.76 0.68 0.82
335,108 408,106 532,956 608, 606 0.63 0.51 0.45 0.42
136,776 189,711 217,010 250,494 0.286 0.21 0.19 0.17
178,278 291, 805 354, 465 421,676 0.34 0.32 0.30 0.29
284, 568 427,072 506, 359 595,922 0.5¢ 0.47 0.43 0.41
400, 557 633,616 755,288 884, 265 0.75 0.69 0.64 0.61
1,023,209 1,738,889 2,137,910 2,569,977 1.92 1.89 1.82 1.76
570,117 904, 786 1,077,866 1,263,590 1.07 0.99 0.02 0.87
1,200,994 1,620,057 1,832,768 2,078,409 2.26 L.77 1.56 1.43
1,711,998 2,751,572 3,310,287 3,011,221 3.22 3.00 2.82 2.68
811,321 1,387,036 1,747,246 2,143,309 1.53 1.61 1.49 1.47
2,770,883 5,567,844 7,521,695 9,912,960 5.21 6.08 6.41 6.80
3,639,016 6,132,579 7,895,913 9,843,853 6.85 6.69 6.73 8.76
4,548, 641 5,247,861 8,348,208 7,585,260 8.56 5.73 5.41 5.21
792,632 1,232,459 1,566,438 1,935,747 1.49 1.34 - 1.34 1.33
4,302,120 7,577,276 9,654,742 11,015,121 8.09 8.27 8.23 8.18
277,041 439,928 538,261 654,992 0.52 0.48 0.40 0.45
1,542,723 2,905,327 3,832,524 4,864,928 2.00 3.17 3.27 3.34
4,368, 604 8,161,737 10, 658,102 13,409,057 B.22 8.90 9.09 9.20
7,769,070 13,870,704 17,846,309 | 22,193,908 14.82 1 15.13 15.21 15.23
9,968, 808 18,942,808 24,790,193 31,215,922 18.75 20.67 21.13 21.42
214,105 352,017 438,283 532,285 0.40 0.38 0.37 0.37
4,405,836 7,908,066 10,258, 587 12,839,776 8.29 8.63 8.75 8.81
Total*. ........ 53,153,961 91,658,985 117,295, 565 145,708, 966 100.00 100.00 100.00 100.00

* Entries may not add to totals due to rounding.
BSoUreE: Projected by system X~ir = C~1¥r (see A-2).
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. Tasie 12
INITIAL PROJECTIONS, COMPETITIVE IMPORTS, 28-SECTOR DETATL

93

Seetor 1354 1985 1970 1975 1854 1965 1970 1975
‘thousand 1964 doilars per cant of infal
| DN 238,761 404, 321 498, 365 568,987 3.92 3.91 3.80 3.70
b J U 1] lid R 0 ] 1] ] 0 0
T [} [ 0 0 0 ) O ]
E DN 22,036 35,380 42,503 50,143 0.36 0.3 0,32 0.3 -
F 0 0 1} 0 0 ¢ 0 [i]
Bovvviriaroiainn, 0 4] 4] 1] 0 i ] 4
Tevvrisssrsarnnncn. 0 0 L] 0 0 2 0 4]
T 0 0 o 1] [i] Q o 0
L 2,910 4,765 5,786 €,883 n.05 0.05 0.04 004
11 F PP ¢ 0 ¢ 0 ¢ 0 0 0
1. 43,884 9,338 82,853 46,087 0.72 .67 0.8 0.60
12000 168 502 336,373 414,752 498,573 3.28 3.26 3.16 3.08
L S 06,820 153,656 183,048 214,589 1.59 1.49 1.40 1.33
I S a [ 1] 0 0 0 L] 0
L L 2 182,350 208,078 352,590 4186, 596 2,99 2.84 2.6% 2.58
B L 484,655 828,567 1,043,744 1,280,338 7.95 8.02 7.98 7.02
| ¥ S N 0 8 0 0 0 0 [ U,
} - P 1,739, 402 2,931,208 3,774,144 4,705,234 28.654 28.37 8.7 29.04
- 1] ’ i) 0 [ 0 ] 0 1]
Moo 787,408 1,230,876 1,575,865 1,547,396 13.08 12 .00 12.01 12 04
2 2,224,153 3,917,376 4,491,408 4.159,098 30.49 37.81 38.04 38.09
22 i 0 it 0 0 4] 1] 0 g
B i, 666 102,850 135,805 172,384 0.90 1.00 1.04 1.07
b S 0 L] [i] 0 2] 0 0 ]
P N 0 0 1] 0 g [} 0 g
Wi 1] 0 0 0 L] 0 0 [
BT Q9,782 18,001 19,923 24,196 0.16 0.15 0.15 0.15
b P 1] 0 0 ¢ 0 0 0
Total*......... 5,005,234 10,332,982 13,120,584 16,172,258 100.00 100.00 100.00 100.00

* Entries may not add to totals due to rounding.
Sounce: Projections based on 1984 competitive import coeffieisnts {table D-5) and projected GDO component X1

table D-1}
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Tarre D-3
INITIAL PROJECTIONS, EXPORTS, 28-SECTOR DETAIL

Seetor 1954 1965 1070 1075 1954 1965 1970 1875
thousand 1854 dollars per cent of tofal

) D 0 0 0 0 0 0 ] 0
| 1,602 2,108 2,359 2,680 0.05 0.04 0.04 0.04
3 0 0 0 0 0 0 0 0
o 0 0 0 0 0 0 0 o
[ T DU 237,897 286,624 314,969 350,967 f.80 5.70 5.35 4.97
[ 141,130 173,458 188,888 208, 431 400 3.45 3.21 2.95
T 40,722 61,112 66,548 73,420 1.4 1.22 1.13 1.04
: J 108,003 146,181 164,997 189,242 3.15 2.91 2.80 2.68
[ F U, 0 0 0 0 0 0 0 0
100, 44,492 05,387 76,402 90,955 1.20 1.30 1.30 1.29
b} 0 0 0 0 0 9 0 0
120000 0 0 0 0 0 0 0 -0
B, 0 0 0 0 0 0 0 0
Mereriiiiieain, 821, 868 1,010,131 1,099,988 1,213,734 23.81 20.09 15.68 17.20
1500 0 1] 0 0 0 0 0 0
D P 0 0 0 0 0 0 0 0
b 550,779 1,036, 669 1,334,962 1,763,591 15.96 20.61 22.67 | 224.99
1 TS 0 0 0 0 0 0 0 0
0., 630,342 026,368 1,083,433 1,288,811 18.26 18.42 18.38 18.26
20, . 0 0 0 0 0 0 0 0
i 0 0 0 0 0 0 0 0
2. i 155,542 228,589 267,009 317,975 4.51 4.55 4.54 4.51
b U 0 .0 0 0 0 0 0 0
L7 U 230,064 352,815 419,386 508,308 .68 7.02 7.12 7.20
25, e 205,233 301, 858 352,713 419,896 5.05 6.00 5.90 5.95
26, 0. 284, 502 436,422 518,621 628,695 8.24 8.68 8.81 8.91
| S 0 0 0 0 0 0 0 0
28 0 0 0 0 0 0 0 0
- Total*......... 3,451,996 5,027,822 5,880,365 7,056,594 | 100.00 | 100.00 | 100.00 | 100.00

* Entries may not add to totals due to rounding.
Sovrce: Exogenousaly projected (ses table C-4).
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Tasre D4
COMPETITIVE IMPORT COEFFICIENTS RELATIVE TO SECTOR TOTAL SUPPLY*

Base 1965 o1 1075
Sector ¥§;§
AT AT AT A-1 A-TI A-JIT AL AL A-ITY

423854 ,257428 409410 407480 | 210402 1 408840 | 403457 | (105686 | 408558 | 400891
] 0 [i] [ 0 0 1] 0 O ]
0 0 0 0 0 [ 0 i 0 1)

113670 081739 110753 . 109239 048793 108910 | .107980 040427 |+ 100337 107138
1] i1 ] /] 1] [ 0 [ 0 0
0 0 [} 0 o L] b 0 0 0
0 0 [} [\ ¢ i} 0 [ /] [}
0 [i] [1] 0 0 0 0 0 3] 1]

Q15888 (08376 015137 015025 006807 014807 014758 (005858 | 014742 014587
0 0 a 0 [ 1] 0 0 ]

0
L008639 | 060802 | .09G554 | 095038 | .050112 | 095944 | .094008 | .043074 | .0B527 | .093304
V182181 § (107028 | 157872 .157241 | .D93324 | 186712 | 135031 | .0B4572 | 155970 | 155005
144042 | 0046064 | 044687 1 (144456 | 079660 | 144520 | 144230 | 089203 | 144430 | 144073
0 0

[i] o 0 0 g 9 g 0
(06260 | 061270 | .094870 | .0523860 | .0%1861 | 094476 | 001281 045252 .0B4200 | 080578
JET3869 | 201062 | .0BVB19 | .117A48 | 170082 | 038505 | 074088 153108 .012561 | .050578

0 0 [ 1] 0 [i] 0 0 ¢ U]
322784 | 187460 | .076428 107281 | .1R3145 | 033649 | 064728 | 150873 | 011340 | .050128

0 0 0 0 0 T 0 L}

Q ]

JBO1S00 | 216633 | .351202 | .361790 | . 174R00 ¢ 3234021 340881 : 153343 | 318336 | 330110

(340653 ¢ 208708 | 005124 | (126328 | .1R30BD | 048804 | 088449 - 108677 024806 | 064269
0 0 a

a 0 0 o ) 0 o

034292 | 022700 | 032182 | 032007 | 020318 | 031880 | 031912 019917 | 031688 | 031758
0 o 9 0 ] ) ] 0 o )

0 ] 0 0 ) 0 ) o i g

0! 8 0 0 0 0 0 o 0 ¢
043480 © .GIB7I1 | 029971 | .0NO7A3 | .01409 | 027847 | .02BSG1 022973 | .BOSGB4 | 027555
0 0 0 0 o o . o 0 0 0

* Each entry shows dollars of competitive imports per dollar total supply of produet of corresponding seetor.
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TasLe D-5
COMPETITIVE IMPORT COEFFICIENTS RELATIVE TO SECTOR GDO*

Base 1965 1970 1975
Seetor year .
1954
A-1 A-T1 A-TIT AT AT A-III A1 A-IT A-ITI

.736672 | 346671 | .693222 | 687707 | .2B1069 | .683048 | .B7RS25 | .243311 | .676609 | .669145
0 0 0 0 0 0 0 0 0 0
0 0 1} 0 0 0 0 0 0 0

128378 | 065802 | .124560 | .122030 | .051296 | .123482 | 121051 | 042130 | .122759 | .119994
0 0 0 0 0 0 0 0 L} 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

.019324 | .008447 | .015370 | .015254 | .0088h4 | .015122 | .014980 | .005893 | .014963 | .014803
0 0 0 0 0 0 0 0 0 0

109433 | .084512 | .106873 | .105019 | .052756 | .106126 | .103760 | .045013 | ,105616 | 102905
.183999 | 118857 | 187468 | 186579 | .102930 | .185834 | .184737 | .092385 | .184792 | .183565
169825 | .104562 | .1691B3 | .168847 | .086566 | .168947 | .168538 | .074452 | .168708 | .168324

0 0 0 0 0 0 0 0 0 0
.106513 | 065270 | 104814 | 101758 | .054475 | .104383 | .100462 | 047367 | 104007 | 099600

S RO (507365 | 251662 | .005073 | .133206 | .204938 | .040144 | 080015 | .180788 | .012721 | .053272
1L S 0 0 0 0 0 ol 0 0 0 D
18eeviniinn, .477987 | 230700 | .0823750 | 120173 | .194050 | .034821 | 074954 | .176987 | .o11470 | 052775
19, 0 0 0 0 0 0 0 0 0 0
20,0 1.006018 | .376541 | .541312 | .566882 | .211841 | 401340 | 517177 | 181116 | .486998 | .392782
J616990 | . 283751 | .105124 | 144504 | 224110 | .052520 | .004030 | .202002 | .025437 | .068683

0 0 0 0 0 0 0 0 0 0

.035435 | 023227 | .033252 | 033311 | .021261  .032898 | .032964 | .020322 | 032726 | 032708

0 0 0 0 0 0 0 0 0 0

0 0 0 0 D 0 0 0 0 0

0 0 ol o 0 0 0 0 0 0

.045456 | .019089 | .030897 | .031729 @ .015227 | .028645 | .020538 | .013144 | .027416 | .028336

0 0 0 0 0 0 0 0 0 0

* Each entry shows dollars of comnpetitive imports per dollar GDO or corresponding sector.



Giannini Foundation Monograph « No. 19 » February, 1967 97
Tase D-6
EXPORTS—BASE YEAR, INITIAL PROJECTIONS, AND ADJUSTED
PROJECTIONS UNDER A-I AND A-IIT*
Initial projections Adjusted projections
Base
st.i(:- year A-I A-TIT
1954 1965 1970 1975
1965 1970 1975 1965 1970 1975
ihousand (954 dollars
1... 0 0 0 i} 0 0 0 0 i} 0
2... 1,602 2,108 2,359 2,680 2,993 3,131 4,548 2,108 2,359 2,680
3... 0 0 0 0 0 0 0 0 0 0
4... 0 0 0 0 0 0 0 0 0 0
5....] 227,897 286,624 314,969 350,967 409,263 505,161 609,944 286, 624 314,969 350,967
§....] 141,130 173,458 188,888 208,421 249,367 306, 657 368,783 173,458 188, 888 208,421
7... 44,722 61,112 66,548 73,429 87,884 108,067 129,964 61,112 66,548 73,429
8....1 108,603 146,181 164,997 189,242 204, 660 255,488 312,733 146,181 164, 087 189,242
9... 0 ] o 0 0 0 0 0 0 0
10... 44,492 65,387 76,402 90,955 89,365 113,588 141,590 65,387 76,402 00,955
1. 0 0 0 0 0 0 ] 0 i] 0
12... 0 0 0 0 0 4] 0 0 4] 0
13... 0 0 0 0 0 0 0 0 0 0
14... .1 821,868 | 1,010,131 | 1,099,088 | 1,313,734 | 1,452,403 | 1,785,876 | 2,147,685 | 1,701,173 | 2,311,250 | 2,863,060
15... Q 0 0 0 0 0 0 0 0 0
16... 0 0 0 .0 0 0 0 0 o 0
17....1 550,779 | 1,036,669 | 1,334,962 | 1,763,801 | 1,333,089 | 1,794,628 | 2,389,502 | 1,036,609 | 1,334,982 | 1,763,501
18. .. 0 0 0 0 0 0 0 0 0 0
19... .1 630,342 926,368 | 1,082,433 | 1,288,611 | 1,265,603 | 1,608,529 | 2,004,978 926,368 | 1,082,433 | 1,288,611
20... 0 0 o 0 0 0 0 : 0 0 0
21.... [ 0 0 0 0 0 0 0 0 0
- 22....] 155,542 228, 589 267,099 317,975 312,304 396,926 414,750 228,589 207,099 817,975
23....| 0 0 0 0 0 0 0 0 0 0
24, 230,064 352,015 419,366 508,398 476,718 611,333 769,834 352,915 419,388 508,398
25....] 205,233 301,858 352,713 419,895 412,438 524,203 653,408 301,858 352,713 419,896
26....] 284,502 436,422 518,821 628, 895 589,511 756,036 951,974 436,422 518,621 628,605
27... o] 0 0 0 ] 0 0 0 0 Q
28. .. 0 0 0 0 ] 0 [ 0 0 0

* Base year entries and initial projections from table C-4. Adjusted projections for A-I and A-IIT are based on pro-
cedures described in A-3.
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TaBLE D-7
FINAL PROJECTIONS, GDO, 28-SECTOR. DETAIL
Sector 1954 1965 197¢ 1975 1954 1965 1970 1975
thousand 105} dollars per cent of total
Projection A-1

) P 336, 881 718,485 933,690 1,156,177 0.59 0.65 0.64 0.65
2 e 312,217 527,590 647,800 775,288 0.55 0.48 0.45 0.43
E: O 343,543 551,724 664,333 781,033 0.60 0.50 0.49 0.44
N 197,729 296,907 363,080 432,651 0.35 0.27 0.25 0.24
s S 284,329 475,900 580,889 711,355 .50 0.43 0.41 0.40
B 487,839 828,270 1,002,745 1,190,154 0.85 0.75 0.69 0.67
T 339,642 572,151 697,359 832,059 0.80 0.53 .48 0.47
B 137,017 253,219 315,487 384,572 0.24 0.23 0.22 0.22
O 181,203 301,755 369,013 439,674 0.32 0.27 0.25 0.25
0., 204,778 509,372 631,893 764, 687 G.52 0.46 0.43 0.43
Moo 403,698 672,722 814,877 9635, 044 0.71 0.61 0.56 0.54
120000, 1,026,189 1,874,519 2,353,700 2,858, 653 1.80 1.70 1.62 1.80
... 570,629 965,832 1,171,958 1,389,796 1.00 0.87 0.81 0.78
Mo, 1,221,341 2,074,384 2,537,099 3,036,218 2. 14 1.88 1.75 1.70
15, e 1,727,143 2,933,975 3,590,108 4,282,729 3.03 2.65 2.47 2.40
B U N 865,274 2,008,928 2,679, 496 3,321,021 1.52 1.82 1.84 1.86
17 2,860,687 6,209,718 8,644,713 11,341,305 5.01 5.70 5.95 6.35
I8 8,547,514 9,875,487 13,106,502 15,985,101 7.60 8.75 9.08 8.95
19 il 4,549,607 5,635,565 6,947,580 8,394,842 7.97 5.10 4.78 4.70
20,0000l 895, 338 2,592,024 3,694,223 4,389,443 1.57 2.34 2.47 2.46
21 4,610,249 10,314,238 13,786,097 17,040,258 8.08 6.33 9.49 9.54
22 e 306,109 602,188 781,586 053,781 0.54 0.54 0.54 0.53
2. 1,589,221 3,114,403 4,140,854 5,228,851 2.79 2.82 2.85 2.93
24 4,434,112 8,401,979 11,149,449 14,000,937 7.77 7.68 7.68 7.84
25, i 8,152,630 15,335,958 19,932,535 24,471,877 14.29 13.87 13.72 13.70
26.. ... 19,213,025 19,587,866 25,740,847 32,333,188 17.90 17.72 17.72 18.11
7 (N 228,660 413,705 528,065 633,196 9.40 0.37 0.36 0.35
28, ... 6,495, 488 12,908,279 17,480,133 20,485,458 11.38 11.468 12.02 11.47
Total®......... 57,002,582 110,537,143 145,265,211 178,577,328 100.00 100.00 100.00 100.00
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TasLe D-7—continued

99

1954

Sector 1965 1970 1978 1954 1065 1970 197a
thousand 1954 dollars per cent of total
Projection A-IT
336,881 567,435 704,477 849,105 0.59 0.52 0.4 0.48
312,217 525, 490 644, 559 770,849 0.55 0.48 0.45 0.44
343,543 547,967 658,716 773,464 0.60 0.50 0.46 0.44
197,729 278,228 334,877 395,022 0.35 0.26 0.23 0.23
284,329 351,288 396,782 448,467 0.50 0.32 0.28 0.26
487,830 693, 187 783,275 905,001 0.85 .64 0.56 0.52
330, 642 487,016 534,250 609,952 0.60 0.43 0.87 0.35
137,017 189,707 217,087 250, 584 0.24 0,17 0.15 0.14
181, 203 285,794 360,117 427,737 0.32 0.27 0.25 0.24
204,778 432,001 512,395 602, 339 0.52 0.40 0.36 0.34 .
403,098 638,703 762,818 894,862 0.71 0.59 0.53 0.51
1,026,189 1,755,302 2,169,968 2,607,979 1.80 1.61 1.52 1.48
570,629 908,775 1,083,665 1,269, 808 1.00 0.83 0.78 0.73
1,221,341 1,622,500 1,836,257 2,082,082 214 1.49 1.29 1.19
1,727,143 2,773,572 3,342,383 3,946,783 3.03 2.55 2.34 2.25
865,274 2,212,778 2,971,237 1 3,600,001 1,52 2.03 2.08 2.11
2,860,687 5,773,959 7,832,790 10,239,125 5.01 5.30 5.49 5.85
3,997,514 10, 668,772 14,744, 630 17,045, 450 7.00 9.80 10.33 10.24
0 4,549,607 5,260,580 8,366,266 7,603,550 7.97 4.8 4.46 4.34
20, .. i 895,828 2,070,342 2,806,713 3,384,636 1.57 1.9¢ 1.97 1.93
2 4,610,249 11,586,459 15,715,262 19, 564, 843 8.08 . 10.64 11.01 11.17
22, 3086, 109 510,517 840,450 762,595 0.54 0.47 0.45 0.44
23 . 1,589,221 3,026,650 4,007,052 5,048,918 2.79 2.78 2.81 2.88
24, 4,434,112 8,826,474 10,805,213 13,857,073 7.77 7.65 7.63 7.80
20 e 8,152,630 15,038, 646 18, 400,270 23,884,796 14.29 13.81 13.65 13.64
26. ...l 10,213,025 19,321,038 25,332,083 31,782,669 17.90 17.74 17.74 18.15
2 228, 660 309, 359 507,058 605,784 0.40 0.37 0.36 0.35
28 . 6,495,488 12, 646,434 17,118,364 20,083,947 11.38 11.61 11.99 11.47
Total*......... 57,062,482 | 108,880,653 | 142,770,603 175,087,517 100.00 100.00 100.00 100.00
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TasLg D-T—continued

Sector 1954 1985 1970 1975 1954 1985 1970 1875
thousand 1964 dollars per cent of tolal
Projection A-TII
336, 881 573,468 713,857 861, 658 -0.59 0.52 0.49 0.49
312,217 526,595 646,279 773,206 0.55 0.48 0.45 0.44
343, 543 549, 866 661, 647 777,391 0.60 0.50 0.46 0.44
197,729 282, 594 341,613 -404, 201 0.35 0.28 0.24 0.23
284,329 352, 116 397,940 450,190 0.50 0.32 0.28 0.25
487,839 795,412 951,808 1,120,796 0.85 0.72 0.66 0.63
339,642 604,313 747,164 899,877 0.60 0.55 0.52 0.51
137,017 198,511 230,644 260,049 0.2¢ D.18 0.16 0.15
181,203 208,908 364,894 434,236 0.32 0.27 0.25 0.25
204,778 490,387 602,575 724,919 .52 0.45 0.42 0.41
403,698 650,775 781,494 920,322 0.71 0.59 0.5¢ 0.52
1,026,188 1,769,641 2,192,085 2,638,030 1.80 1.61 1.52 1.49
570,628 910,768 1,088,732 1,274,089 1.00 0.83 0.75 0.72
1,221,341 2,417,149 3,068,586 3,760,120 2. 14 2.20 2.13 2.12
1,727,143 2,860, 401 3,476,930 4,129,714 3.03 2.60 2.41 2.33
865,274 2,101,365 2,046,838 3,665,908 1.52 1.99 2.04 2.07
2,860,687 5,796,881 7,867,470 10,285,430 5.01 5,28 5.45 5.80
3,997,514 10, 468, 250 14,436,991 17,570,644 7.00 9.53 10.00 9,91
4,549,807 5,261,180 6,367,102 7,604, 665 7.97 4.79 4,41 4.29
© B05,828 2,085,590 2,788,221 3,368,335 1,57 1.87 1.93 1.90
4,610,249 11,296,739 15,283,441 19,009,253 §.08 10.28 10.59 10.73
306,109 512,755 643,784 766,878 0.5¢ 0.47 0.45 0.43
1,589,221 3,045,248 4,035,406 5,087,085 2.79 2.77 2.80 2.87
4,434,113 8,345,118 10,923,537 13,685,015 7.77 7.60 7.57 7.73
8,152, 630 15,117,479 19,607,630 24,040, 482 14.29 13.76 13.59 13.57
10,213,025 19,373,954 25,413,360 31,801,239 17.90 17.64 17.81 18.00
228, 660 404,192 514,443 615,793 0.40 0.37 0.36 0.35
6,405,488 12,705,727 17,198,530 20,181,841 11.38 11.57 11.92 11.39
Total*......... 57,062,582 109, 855, 690 144,391,000 | 177,217,454 100.00 100.00 100 00 106.00

* Entries may not add to totals due to rounding.

Xr ch -8y “T vr
Source; Projected by system | — = —- | = | -=--—- -=~ | (see equation 1.8 on page 20.
A Kr K ' —I Ko
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Tarre D-8
FINAL PROJECTIONS, COMPETITIVE IMPORTS, 28-SECTOR DETAIL
Seetor 1954 1965 1670 1975 1954 1965 1970 1975
thousand 1954 dollers per cent of tofal
Projection A-T
247,834 249,078 262,431 281,311 3.77 3.51 3.3 3.23
0 a 0 . 0 0 0 a 0
0 i} 0 0 0 0 0 0
25,384 19,537 18,625 18,228 .39 0.38 0.23 0.21
0 0 0 0 0 0 0 0
1} 0 0 a 0 [ 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
2,958 2,549 2,529 2,591 0.04 0.04 0.03 0.03
0 0 1] ] i} 0 0 1]
44,178 43,1399 42,990 43,440 0.67 0.61 0.54 0.50
189,080 224,674 242,266 263,912 3.02 3.17 3.05 3.03
96,907 100, 989 101,452 103,478 1.47 1.42 1.28 1.19
0 0 0 0 0 0 0 0
183,964 191,527 195,571 202,988 2.80 2.70 2.46 2.33
516,884 504,571 549,130 600, 401 7.86 7.13 5.92 6.89
0 0 0 0 a 0 . 0 0
1,010,758 2,332,222 2,572,058 2,829,155 29.04 31.50 32.12 32.47
] 0 0 ] 0 0 0 0
901,218 718,801 761,404 794,998 13.70 10.11 9.60 9.12
21 2,383,451 2,720,390 3,089,602 3,457,502 36.23 38.39 28.04 30.68
0 0 0 0 0 0 0 0
56,314 72,338 88,041 106, 261 0.38 1.02 1.11 1.22
0 (] 0 0 0 0 0 0
0 0 i} 0 0 0 0 1]
0 1] 0 0 0 0 o] 0
10,394 7,897 8,041 8,323 0.16 0.1t 0.10 0.10
0 0 1] 0 0 0 0
Total*......... 6,579,325 7,086,973 7,034,740 8,712,582 100.00 100.00 100.00 100.00
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TapLe D-8—continued

Sector 1954 1868 1970 1975 1954 1865 1970 1975
thousand 1954 dollars per cent of total
Projestion A-I1
247,834 453,358 481,192 574,512 8.77 8.15 10.63 13.23
a i) a 0 0 0 a 1]
8 0 [ 0 1} 0 b [
25,384 34,650 41,351 48,492 0.39 0.72 9.91 . 1.12
0 0 ¢ B 0 0 1] 0
¢ ¢ 0 g 0 a 0 0
0 [ 0 L] (i} U] 0 ]
0 a a 0 1] 1] 0 0
2,958 4,546 5,446 6,400 .04 0.08 0.12 0.15
Q [ g 0 4] o a [}
44,178 68,280 80,955 04,512 0.67 1.42 1.78 2.18
159,080 320,074 403,254 481,934 3.02 6.83 8.8 11.10
98,907 158,73t 183,082 214,356 1.47 3.19 4.04 4.93
(4 -0 0 [} 0 a a a
183, 964 240,709 348,721 410,403 2.80 §.03 7.7 9.45
516,884 210,375 119,277 48,941 7.88 4.37 2.83 1.08
0 a 0 0 1] ) 1] [
1,918,758 882,841 518,424 205, 834 28.04 18.32 11.3¢ 4.74
i} 0 [ 4 0 0 /] 0
901,214 1,120,701 1,879,050 1,580,618 13.70 23.25 30 .46 36.39
2,383,451 1,218,067 823,360 487,671 85.23 25.27 18.23 11.46
0 i) [i] [ 0 il 0 o
56,314 100,842 131,824 165,231 0.88 2.09 2.9 3.80
0 1] 4] 0 2 [} 0 1]
[} a 0 0 o 0 [/ ]
Q 0 i 0 o 0 4 ¢
10,3594 12,339 14,525 18,608 0.16 0.26 0.32 0.38
L] 0 (1] ] 0 0 Q@ L4
Total*......... $.579,325 4,818,302 4,527,406 4,343,003 100.00 100.0¢ 0000 100.06
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Tarce D-8—continued

Sector 1854 1805 1570 1975 1854 1955 1970 1975
thousand 1384 dollars . per cent of total
Projection A-TIT
247,834 394,378 482,700 576,573 377 8.87 B.18 P44
0 4] 0 a O ] 0 i
a 0 0 g 0 g 0 0
25,384 34,658 41,353 48,502 0.39 0.60 4.70 0.79
Q a 0 0 g 1] 1] 0
1} L] 1} ] i 0 [t 0
[0 [ 0 0 0 0 Q 0
a ] 0 0 0 [} g [
2,058 4, 560 5,468 6,428 0.064 0.08 0.09 0.11
1] a ] 0 0 0 0 0
44,178 68,344 81,088 94,706 0.67 1.19 1.37 1.55
189,080 330,178 404, 959 484,250 3.02 578 6.86 7.93
96,407 153,780 183,156 214,460 1.47 2.68 3.10 3.51
/] [ 0 0 1] 0 0 0
183,964 201,083 349,208 411,320 .80 5.07 5.92 8.74
516,884 201,908 235,794 195,306 7.86 5.0¢ 3.99 3.20
P 0 ] 0 0 i} ] (] &
- S 1,910,758 1,238,001 1,082,110 927,201 29.04 21.92 18.33 15.18
B L P 0 o 0 ] 0 0 14 0
b1 J 401,219 1,165,453 1,442,004 1,668,376 13.70 20.30 24.43 27.15
/3 S 2,383,451 1,633,441 1,446,272 1,305,812 36.23 28.46 24 50 21.38
22 e ] - [ 1] 1] Q 0 0 0
. SO 56,314 101,440 133,023 166, 846 0.86 1.77 2.2 2.73
F-x T 4] 0 [1] 0 1] [ 0 ]
- S ’ [ 0 0 0 0 0 ] [1}
L J N [¢] 0 i 4] g 0 0 ]
27, 16,304 12,825 15,196 17,449 0.16 0.22 0.26 0.29
b5 ] 0. 4] 0 0 0 [ ]
Totul*......... 6,579,325 5,740,028 5,002,518 §,107,108 100.00 100.00 100.00 16¢.08

* Entries may nob add to totals due to rounding,
Source: Projections based on ecompetitive import coefficients (table D-5) and projected GDO (table D-7) for corres-
ponding years and trade constraint alterpatives, A-I, A-11, and A-T11.



104 . Lee: California Economic Growth

TasLE D-9
FINAL PROJECTIONS, EXPORTS, 28-SECTOR DETAIL
Sector 1954 1965 1470 1975 1954 1065 1870 1975
thousand 1954 dollars per cent of total
Projection A-T
0 0 0 0 0 0 0 0
1,002 2,903 3,731 4,548 0.05 0.04 0.04 0.04
0 0 0 0 0 0 Q¢ 0
0 0 0 0 0 0 1} 0
227,897 409,263 505,161 609,944 6.60 5.94 5.76 5.56
141,130 249,397 308, 057 368, 783 4.09 3.62 3.50 3.36
49,722 B7,884 108,067 129,984 1.44 1.28 1.23 1.18
108, 603 204, 660 255,688 312,733 3.15 2,497 2.92 2.85
0 0 0 0 0 0 1} 0
44,492 89,365 113,588 141,550 1.29 1.30 1.30 1.29
0 0 0 0 0 0 0 0
0 0 0 0 1} 0 0 0
0 0 0 0 0 0 1} 0
821, 868 1,452,403 1,785,876 2,147,685 23.81 21.09 20.36 19.56
0 0 0 0 (1] 0 0 0
0 0 0 0 0 0 0 0
550,779 1,333,068 1,704,628 2,380,502 15.96 19.36 20.46 21,78
0 0 0 0 0 0 0 0
630,342 1,265,603 1,808,529 2,004,978 18.26 18.38 18.34 18.26
0 0 0 0 0 0 0 0
0 0 0 0 0 Q 1} 0
155,542 312,304 396, 926 404,756 4.51 4.54 4.53 4.5
0 0 0 0 0 0 0 0
230,964 476,718 611,383 769,834 6,66 6.92 6.97 7.01
205,333 412,438 524,203 653,408 5.95 5.89 5.98 5.05
284,502 589,511 756,036 951,074 8.24 8.56 8.62 8.067
0 0 0 0 1] 0 & 0
0 o 0 0 0 0 0 0
Total*......... 3,451,776 6, 885,608 8,770,473 10,979, 699 100.00 100.00 100.00 100 00
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TasLe D-9—continued

Sector 1954 1965 1970 1975 1954 1965 1970 1975
thousand 1954 dollars per cent of total -
Projection A-IT
b 0 0 0 0 0 0 0 0
2. 1,602 2,108 2,359 2,680 0.05 0.05 0.04 0.04
B 0 0 0 0 0 0 0 0
K S 0 0 0 0 0 0 0 0
[ Z 227,897 286, 624 314,969 350,967 6.60 5.70 5.34 4.97
Bt 141,130 173,458 188,888 208, 421 4.09 3.45 3.21 2.95
T 49,722 61,112 66,548 73,429 1.44 1.22 1.13 1.04
8 108,603 146,181 164,997 189,242 3.15 2.91 2.80 2.68
A 0 0 0 0 0 0 0 0
0.0 0cieieiinnnn 44,492 65,387 76,402 90,955 1.29 1.30 1.30 1.29
B ) 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0
B 2, 0 0 0 0 0 0 0 0
) 821,868 1,010,131 1,099,988 1,213,734 23.81 20.09 18.68 17.20
B 0 0 0 0 0 0 0 0
16, e 0 0 0 0 0 0 0 0
17 550,779 1,036, 669 1,334,962 1,763,591 15.96 20.62 22.67 24.99
18, -0 0 0 0 0 0 0 0
19, .0 630,342 926,368 1,082,433 1,288, 611 18.26 18.42 18.38 18.26
20, ... 0 0 0 0 0 0 0 ]
2 0 0 0 0 0 0 0 0
22, . 155,542 228, 589 267,099 317,975 4.51 4.55 4.54 4.51
23 i 0 0 0 0 0 0 0 0
b 230,064 352,915 419,386 508, 398 6.66 7.02 7.12 720
25, e 205,233 301,858 352,713 419,896 5.95 6.00 5.99 5.95
260 284, 502 436,422 518, 621 628, 695 8.24 8.68 8.81 8.91
27 0 0 0 0 0 0 0 0:
28, e 0 0 0 0 0 0 0 0
Total*......... 3,451,776 5,027,822 5,889,365 7,056, 594 100.00 100.00 100.00 100.00
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TasLE D-9—continued

Sactor 1054 1965 1970 1975 1954 1965 1570 1875
thousand 1954 dollars . per cent of tolal
Projection A-TIT
0 /] 0 ] 0 0 0 0
1,002 2,108 2,359 2,680 0.05 0.04 0.03 0.03
0 0 0 0 0 0 0 0
0| 0 0 0 0 0 0 0
227,897 286,624 314,969 350,967 6.60 4,93 4.44 4.03
141,130 173,458 188,888 208, 421 4.00 2.99 2.66 2.39
49,722 61,112 66,548 73,429 1.44 1.06 0.94 0.84
108,803 146,181 164,997 189,242 3.15 2.52 2.32 2.17
0 0 0 0 0 0 0 0
44,452 65,387 76,402 90,955 1.29 1.13 1,08 1.04
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
821,868 1,791,173 2,311,250 2,863,069 23.81 30.84 32,55 32.89
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
550,779 1,036, 669 1,334,962 1,763,591 15.96 17.85 18.80 20.26
0 0 0 0 0 0 0 0
630, 342 926,368 1,082,433 1,288,611 18.26 15.95 15.24 14.80
.0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
155, 542 228,589 267,089 317,075 4.51 3.94 3.76 3.65
0 0 0 0 0 0 0 0
230,064 352,915 419,386 508,398 8.66 6.08 §.91 5.84
205,233 301,858 352,713 419,806 5.95 5.20 4.97 4.82
284,502 436,422 518, 621 628, 895 8.24 7.51 7.30 7.22
0 0 0 0 [} 0 0 0
0 0 0 0 0 0 0 0
Total*......... 3,451,776 5,808, 864 7,100,627 8,705,929 100.00 100.00 100.00 100.00

* Entries may not add to totels due to rounding. L .
Bource: Exogencusly projected exports from table D-f. Under A-II, exports are as intially projected without adjust-
ments.
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Tapre D-10
IMPLIED NET INCREMENTS IN EXPANSION CAPITAL GOODS
CLASSIFIED BY CAPITAL GOODS PRODUCING SECTORS
ANNUAL AVERAGES FOR SUCCESSIVE PROJECTION SPANS

A-I A-TI A~IIT
Sector
1954~1965 | 1965-1970 | 1970-1975 | 1954-1965 | 1965-1970 | 1070-1975 | 19G§4-1965 | 1965-1370 | 1970-1975
thousend 1854 dollars

7 350 428 471 224 277 318 319 291 433

- I *
1000000 i cnns 2,083 2,489 2,686 1,218 | 1,447 1,622 1,827 2,186 2,374
| £ 3,448 4,357 4,712 2,245 2,895 3,229 3,189 4,021 4,374
1700 1,329 1,853 1,794 802 1,012 1,147 1,230 1,531 1,670
B P 1,185,774 | 1,691,483 | 1,643,787 | 1,135,182 | 1,633,923 | 1,579,701 | 1,152,523 | 1,655,286 | 1,604,130
6,404 9,025 8,895 6,136 8,738 8,618 8,212 8,803 8,710
72,816 107,785 117,384 66,004 09,728 | -109,256 66,683 100,516 110,047
167,141 239, 185 252,081 156,015 226,076 238,822 180,364 231,277 244,138
232 341 359 209 a10 333 219 322 344
718 920 921 4411 569 583 583 760 737
9,327 13,308 13,529 8,746 12,636 12,748 9,167 13,125 13,288

332,001 | 470,820 | 470,271 | 318,526 | 455,405 | 452,840 | 324,501 | 462,621 | 480,676
28,740 41,270 44,207 27,528 39,835 43,764 27,958 40,352 43,279
28 4,721,300 | 6,792,754 | 7,172,008 | 4,564,543 | 6,611,116 | 6,986,110 | 4,505,245 | 6,647,502 | 7,025,112

Totalf.....] 6,531,754 | 9,375,819 | 9,733,003 | 6,287,818 | 9,003,966 | 9,438,089 | 6,350,057 | 0,168,784 | 9,518,313

* Less than 0.5. .
1 Entries may not add to totals due to rounding.

. AK R : . - .
Source: Entry in table is -TT, where s is number of years in corresponding projection span; AKr projected by

Xr ci-m |7 ¥r
svstem | -=~ | = | ~=e--- - =~ | {see equation 1.8 ob page 20 and A-2),
AKr K -1 e



TasLe D-11

- IMPLIED WATER REQUIREMENTS
(Based on unadjusted water coefficients)
Projection A-T Projection A-1T Projection A-I11
Seator Bazo year :
1965 1970 1975 1965 1870 1975 1965 1970 1975
acre-feel
Endogenous
| PR 0 0 0 0 0 0 0 0 0 0
2o 0 0 0 0 0 4] 0 0 0 0
3o 0 0 0 0 4] 0 0 0 4] 0
4. 4,609,890 6,922,137 8,464,906 10,086,893 6,486,670 7,807,378 9,209,610 6,588,456 7,064,428 9,423,609
2,301,520 4,002,840 4,961,615 5,983,279 2,054,723 3,337,371 3,772,102 2,861,682 3,347,114 3,786,592
1,543,630 2,620,827 3,172,905 3,785,910 2,103,332 2,510,097 2,868,621 2,516,858 3,011,730 3,548, 446
T 2,618,276 4,410,672 5,375,892 6,414,282 3,600,193 4,118,496 4,702,075 4,658, 608 5,759,835 6,037,080
8. 442,025 818, 890 1,017,782 1,240,654 812,199 700,336 808, 308 640,409 744,072 867,968
9. 8,458,283 14,085,489 17,224,974 20,523,298 13,807,219 16,809,705 19,966,113 13,952,502 17,032,726 20,288, 500
100......... 1,160,508 2,005,496 2,487,884 3,010,645 1,701,109 2,017,400 2,371,528 1,930,749 2,372,455 2,864,148
S P 4,028 6,712 8,130 9,628 8,372 7,611 8,928 6,493 7,797 9,182
12,0 c00iven 23,731 43,348 54,429 86, 060 40,593 50,181 60,310 40,923 50,602 61,004
13.......... 16,706 28,276 34,310 40, 688 26,605 31,725 37,178 26,664 31,814 37,300
Moo, 43,653 74,143 90, 681 108, 521 57,991 65,631 74,418 86,394 100,677 134,394
15.......... 51,669 87,773 107,402 128,122 82,974 99,991 118,072 85,572 104,016 123,545
6.......... 52,827 122, 649 163,589 202,755 135,095 181,400 225,282 133,787 179,910 223,817
| YO B1,158 178,723 245,251 321,753 163,807 222,216 200,484 184,458 223,200 291,798
18.......... 8,270 22,437 30,603 37,069 24,741 34,198 41,615 24,276 33,479 40,746
190 4,349 5,388 6,642 8,025 5,029 6,086 7,269 5,030 §,087 7,270
20.......... 32,800 94,004 131,599 160,715 75,804 102,765 123,925 75,275 102,088 128,218
21.........0 135,048 302, 135 403,836 499, 160 330,417 460, 347 573,113 380,915 447,898 556,838
3. . 0 0 0 0 0 0 0 0 0 0
28, ... 0 i] 0 0 0 i) 0 0 0 0
k.2 TR 0 0 0 0 0 0 0 0 0 0
25 i 0 0 0 0 0 0 0 0 0 0
26.......... 0 0 0 0 0 0 0 0 0 1}
27 [ 0 0 0 0 0 o 0 0 0
28, ...l 0 0 0 0 1] 0 0 0 0 0
Ezogenous. 1,985,300 3,509,710 4,804,314 5,769,954 3,566,148 4,628, 400 5,677,171 3,675,997 4,650,438 5,721,075
Total..... 23,664,767 39,430,558 48,676,744 58,377,411 35,870,016 43,181,338 50,931,210 37,805,048 46,188, 257 55,015,540

Source; Each entry is product of unadjusted water coefficient from table 2-8 and projected GO for corresponding sector and projection alternative from table D-7.



Tapie D-12

IMPLIED WATER REQUIREMENTS
{Based on adjusted water coefficients)

Projection A-1 Projection A-IT Projection A-I11T
Sector Bﬁ?egg;ear
1965 1970 1975 1965 1970 1075 1965 1970 1875.
acre-faet
Endogenous :
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
4,609,890 6,222,145 7,248,592 8,227,482 5,830,714 6,685,544 7,511,917 5,922,207 6,820,028 7,688,467
2,391,520 3,477,103 4,043, 696 4,574,372 2,566, 646 2,719,944 2,883,870 2,572,691 2,727,884 2,894,048
1,543,630 2,258,166 8,554,874 2,833,642 1,889,826 2,021,012 2,154,719 2,168,584 2,424,003 2,668,508
2,618,276 4,130,618 4,886,730 5,653,328 3,371,508 3,743,747 4,148, 646 4,362,809 5,235,737 6,120,602
442,025 757,932 912,645 1,075,183 568, 008 §27,991 700,578 594,182 667,210 752,204
8,458,283 12,828,315 15,035,760 17,169,997 12,574,881 14,873,276 16,703,851 12,707,197 14,867, 952 18,957,667
1,180,548 2,005, 496 2,487,864 3,010, 645 1,701,109 2,017,400 2,371,528 1,930,749 2,372,455 2,854,148
4,028 6,712 3,130 9,628 8,872 7,611 8,928 6,493 7,797 g,182
23,781 43,348 54,429 56,060 40, 593 50,181 60,310 40,923 80, 692 61,004
16,706 28,276 34,310 “40, 688 26, 605 31,725 37,178 20, 664 31,815 37,300
43,653 74,143 90, 681 108,520 57,991 65,031 74,418 86,394 104,677 134,394
51,609 87,773 107,402 138,122 82,974 99,091 118,072 85,572 104,016 123,545
52,827 122,649 163, 589 202, 755 135,095 181,400 285,282 133,787 179,910 223,817
81,158 178,723 245,251 321,783 163, 807 222,216 290,484 164,458 223,200 291,798
9,270 22,427 30,603 37,069 24,741 34,193 41,615 24,276 33,479 40,746
4,349 5,388 6,642 8,025 5,029 6,086 7,269 5,030 6,087 7,210
32,800 94,904 131,699 160,715 75,804 102,765 123,925 75,275 102,088 123,218
135,048 302,135 430,836 499,160 339,417 460,347 573,113 330,915 447,898 556,838
0 0 0 0 0 0 0 0 0 0
g 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 () 0 0 0 0 0 0
0 0 0 0 0 L] )} 0 0 0
0 [1] 0 0 0 0 () 0 0 0
i 0 0 ()] 0 0 0 0 0 0
1,085,306 3,609,710 4,694,314 5,769,054 3,556, 143 4,628,409 5,677,171 3,575,097 4,659, 438 5,721,075
Total..... 23, 664, 767 36,245,071 43,140,773 49,903,098 33,017,353 38,370,469 43,712,873 34,814,203 41,072, 066 47,264,731

- Bource: Each entry is product of appropriate adjusted water coefficient from table 2-8 and GDO or corresponding sestor and projection alternative from table D-1.
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Tasre D-13

IMPLIED SECTOR WATER REQUIREMENTS AS PERCENTAGE OF TOTAL
(Based on unadjusted water coefficients)

B Projection A-1 Projection A-IT Projection A-1IT
ase :
Sector year -
1954 1985 1970 | 1975 1665 1970 1475 1985 1970 1975
per cent
Endogenous
0 0 0 1} 0 0 0 (] 0 0
0 0 0 i 0 0 0 0 0 1]
0 0 0 i] 0 0 1] 0 0 0
19,48 17.56 17.39 17.28 18.08 18.08 18.08 17.43 17.24 17.13
10.11 10.15 10.19 10.35 8.24 7.73 7.41 7.83 7.25 6.88
6.52 6.65 6.52 6.45 8.11 5.51 5.62 6.66 6.52 6.45
11.06 11.19 11.04 10.98 10.04 9.54 9.23 12.32 12.47 12.81
1.87 2.07 2.00 2.13 1.71 1.62 1.59 1.6 1.61 1.58
35,74 35,72 35.39 35.18 38.49 38.92 39.20 36.91 36.88 36.84
4.90 5.09 5.11 5.16 4.74 4.67 4.66 5.11 3.14 5.19
02 02 02 02 .02 .02 02 02 02 02
10 11 11 11 J11 12 12 11 11 11
07 .07 07 07 .07 .07 07 07 07 07
18 .19 19 19 .16 .15 15 23 24 24
22 22 22 22 .23 .33 23 23 23 22
23 .81 34 35 38 .42 44 35 39 41
34 .45 50 55 .46 .51 57 44 45 &3
04 08 06 06 o7 .08 08 06 07 07
02 .01 1} 01 .01 .01 01 01 01 01
14 .24 27 28 .21 .24 24 20 .22 22
57 77 .83 86 .05 1.07 1.13 88 .97 1.01
0 0 0 (] 0 0 0 0 0 0
0 0 Q (1] 0 0 0 0 0 0
0 0 0 1] 0 0 0 0 0 0
0 0 0 1} 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 [} 0 1} 0 0 0 0
0 0 0 [} 0 0 0 0 0 0
Erogenous. ... 8.39 9.12 9.64 9.88 9.91 10.72 11.15 |- 0.46 10.08 | 10.40
Total*.... 100.00 100.00 160.00 100.00 100.00 100.00 100.00 100.00 100.00 160,00

* Entries may not add to totals due to rounding.
Bource: Caleulated from table D-11,
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TapLe D-14

111

IMPLIED SECTOR WATER REQUIREMENTS AS PERCENTAGE OF TOTAL
(Based on adjusted water coefficients)

B Projeetion A-1 Projection A-IT Projection A-I1L
Sector y:nsg -
1954 1065 1970 1975 1965 1970 1975 1965 1970 1975
per cent
Endogenous
loowennnnn 0 0 0 0 0 0 0 0 0 0
b T 0 0 0 0 0 0 Q 0 L0 0
[ 0N 0 0 0 0 0 0 0 0 Q 0
L 19.48 17.17 16.80 16.49 17.66 17 .42 17.18 17.01 16.61 16.26
[ TN 10.11 9.59 9.37 9.17 7.77 7.08 &.60 7.39 6.64 §.12
| TR 6.52 6.23 5.92 5.68 5.72 5.27 4.93 8.23 5.90 5.65
v 11.08 11.40 11.33 11.34 10.21 2.75 9.49 12,58 12.75 12.95
[: U 1.87 2.08 2.12 2.15 1.72 1.64 1.60 1.71 1.62 1.59
| PR 35.74 35.39 34.85 34.41 38.09 38.23 38.21 36.50 36.20 35.88
10.......... " 4,80 5.53 5.77 6.03 5.15 5.26 5.45 b.55 5.78 6.04
) PO .02 02 02 .02 .02 .02 .02 .02 .02 .02
12.......... .10 a2 13 A3 12 .13 .14 12 12 .13
18.......... 07 .08 08 .08 .08 .08 .09 .08 .08 .08
4. 18 .20 21 .22 .18 17 A7 .25 27 .28
b L F .22 .24 .25 .28 .25 .26 27 .25 .25 .26
16 .00 .22 .34 .38 41 41 .47 .52 .88 .44 A7
b .34 49 87 .67 .50 58 .66 AT 54 .62
1B ....eens .04 06 .07 07 07 .09 .10 .07 .08 .08
19, ... .02 .01 .02 .02 .02 .02 .02 .01 .a .02
20.......... 14 .28 a1 .32 .23 27 .28 .22 .25 .26
b2 D s b7 .83 .94 1.00 1.03 1.20 1.31 05 1.08 1.18
.+ 0 0 0 0 0 0 0 0 0 0
Q... 0 0 ¢ 0 0 0 0 0 0 0
240 0 0 0 L] 0 0 0 0 0 0
b4 0 0 0 0 0 0 0 0 0 0
26,0000 0 0 0 0 [ 0 0 0 0 0
7., .0 Q 0 0 0 0 0 Q 0 Q
BB L] Q 0 0 i} Q 0 0 0 0
Ezogenous.... 8.3 9.93 10.88 11,56 10.77 12,06 12.99 10.27 11.34. 12.10
Total*....| 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

* Enfries may not add to totals due to rounding.
Source: Caleulated from table D-12.



APPENDIX E

OBSERVED GROWTH RATES AND RELATED DATA,
1954-1962: SELECTED SECTORS AND
SECTOR AGGREGATES

TspLe E-1
MEAN ANNUAL GROWTH RATES
Production Employment Value added
Sector 1954 1962 1954 1961 1962 1954 1961
1 2 3 4 § ] 7
thousand 1954 dollars thousand persons thousand 1854 dollars

) S 258,786 331,538

Lo 295,831 452,202

[ 313,866 369,231

[ N 187,171 219, 866

: T 284,379 363,117

6o 444,733 543,504

T 337.948 392,588

8. 134,649 108,353

9. 132, 498 147,982
10.........0 oo
) ¥ PN DU PO
) 1 O v 131,537 233, 330
W o0
4., ..o ol 49.3 52.8 §4.3 374,361 568, 038
50000 o
L P T P 30.3 41.7 42.0 424,136 637,341
170000 coeeen ] 35.5 29.9 2.2 275,705 325,218
8. o 247.8 401.4 441.6 1,568, 924* 8,235,011
W ] 221.3 177.5 173.3
20........0 .0 ] L 41-.8 51.2 51.8 355,083 523, 359
2 S N 307.2 364.4 379.7 2,372,237 4,026, 00t
2.0 o
23 i
2 S N
R L
1
7 O L
2. R O

1-10,..... 2,534,916 3,009,462
1-16t.. ... ool ] e 137.0 ‘ 104.2 165.8 1,400,877 2,127,117
16-21t. ... s ) e © D116 1,153.1 1,221.0 7,196,596 11,252,616
22-98.....0 s e 2,817.5 ... 3,822.8
-2t s ) 1,048.6 1,317.3 1,386.8 - 8,507,453 13,381,722

[113 ]
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TasLE E-1—continued

Geometric mean annual growth rate
Arithmetic mean anoual
Employment growth rate, 1954-1962
Production . Value
Sector | Troductio 1951961 1954-1062 pdded
Production | Adjusted
Unadjusted | Adjusted | Unadjusted | Adjusted employment
8 g 10 11 12 13 14 15
per cent
1..,...... 3.2 3.4
2. 5.4 55
3o 2.3 2.4
[ 2 2.0 2.2
[ VU 3.1 4.0
[ SO 2.5 2.2
Tarneranns 1.9 2.4
| -2.8 ~1.4
[ B 14 . 1.4
10.........
)5
| 1 R 9.6
B ‘
14......... 1.0 4.0 1.2 4.5 6.9 4.8
15.,.......
16......... 2.0 5.1 2.1 5.5 7.6
17 —2.4 0.5 - 2.4 0.8 3.9
18......... 7.1 10.3* 7.5% 11.1* 10.9*
19......... =31 -0.2 -3.0 0.2 0.8
20......... 3.0 6.1 2.8 6.2 6.5 5.4
21......... 2.5 5.6 2.7 6.1 7.8
22, ... '
23. ... ... .
24.........
5 S
26.........
27
28.........
1-10...... 2.4
11-15%..... [N 2.8 5.7 2.4 5.8 7.2
18-21%. ... 3.4 6.5 3.7 7.1 8.6
22-28...... 3.9 5.0 5.8
11-21t..... 3.3 6.4 3.8 7.0 6.5 7.2

* Composition of adjusted employment sggregate not strictly comparable to that of value added sgeregate, The
former corresponds to SIC industries 34, 35, 36, and 37, excluding 372. The latter corresponds to SIC industriea 34, 85,
and S%Beetor 18 composition corresponds to that indicated for the sdjusted employment measure.

t Employment and value added aggregates embrace all manufacturing industries, including ssctors for which indi-
vidual sector measures are not presented.

SourcEs:

Cole, 1and 2: From table E-3.

Cola. 3-5: From (12) and (50).

Cols. 6 and 7: From {able E-5.

Cols. 8~13. Computed from eorresponding mesasures in columns 1-7.
Cols. 14 and 15: Computed from correspending measures in table E-3.
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Tasie E-2
OBSERVED PRODUCTION AS
PERCENTAGE OF GDO PRIMARY
AGRICULTURE SECTORS, 1954

Production

Production GDO as pereent-

Sector age of GDO

1 2 3
thousand 1864 dollars

256,786 336,851 76.2
295,831 312,217 4.8
313,866 343,543 91.4
187,171 197,729 4.7
284,329 284,320 100.0
485,762 487,834 99.6
337,870 339,642 99.5
138,612 137,017 99.7
132,498 181,202 73.1
154,140 204,778 52.3
2,584,916 2,015,178 88.7

8SoTRCES:
Col. 1: From table E-3.
Col. 2* From (27).
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Tasre E-3

ANNUAL PRODUCTION AND EMPLOYMENT, SELECTED SECTORS
AND SECTOR AGGREGATES

Production sector

Year

thousand (954 dollors

266,786 | 205,831 | 313,886 | 187,171°| 284,379 | 485,782 | 337,870 | 136,012 | 132,498 | 2,584,918
282,415 | 201,832 | 324,386 | 195,720 | 230,057 | 521,063 | 372,112 | 133,198 | 133,763 | 2,035,861
281,149 | 313,914 | 328,551 | 197,073 | 274,352 | 558,802 | 387,352 | 135,747 | 136,619 | 2,767,582
258,632 | 312,626 | 344,150 | 211,168 | 292,354 | 548,018 | 346,698 | 107,327 | 141,882 | 2,723,517
202,614 | 329,415 | 340,211 | 195,298 | 304,286 | 548,336 | 322,400 | 148,213 | 142,412 | 2,747,379
286,325 | 347,060 | 354,151 | 211,626 | 306,304 | 552,538 | 394,588 | 126,640 | 143,126 | 2,032,217
308,341 | 377,390 | 381,185 | 209,898 | 369,301 [ 558,300 | 374,345 | 103,453 | 145,636 | 2,047,094
326,323 | 427,897 | 860,644 | 206,124 | 321,762 | 572,507 | 385,368 | 907,673 | 149,777 | 2,999,226
331,538 | 462,202 | 369,231 | 219,666 | 303,117 | 574,076 | 392,568 | 108,353 | 147,082 | 3,099,462

Employment
Year
: 14 19 20 11-21 22-28
11 12 13 14 15
thousend employess

1964 oo 49.3 221.3 41.8 1,048.6 2,817.5
BRI 51.5 228.8 47.5 1.,121.1 2,961.8
1986, .. 55.9 256.4 52.8 1,218.0 3,134.3
1957 ..o 52.8 272.5 53.8 1,283.8 3,241 .4
1958, . .00 52.1 232.9 47.3 1,215.3 3,281.2
1968. . ...t . 52.6 230.1 80.1 1,311.4 3,462.2
1960. .. ..o 53.1 183.7 51.2 1,315.8 3,578 8
JE1T: ) 52.8 177.5 51.2 1,317.3 3,877.9
1862, .. ... .3 173.3 51.8 1,386.8 3,822.6
Soure

dCol 1 From (34), (64), (35), (89), (70}, and (71). Producis included: cattle and calves, hogs, sheep and lambs, waol,
and mohair.

Col. 2: From (382), (62), (63}, (33), {(87), (88), and (10). Products included: eggs, farm chickens, commercial broilera,
turkeys, and comimercial ha.t.chery praduct:on

Col. 3: From (31}, (65), and (66). Products included: total milk.

Col. 4: From (3) and (4). Products included: barleyk corn, grain sorghum, oats, rice, and whent.

Cal. 5: From {3} and {4). Produets ineluded: cotton lint and cottonseed.

Col 8: From (3), (4), (5), and (9). Products included: artichokes, asparagus, beans (including dry beans), broecoli,

s sprouts, eabbage, carrots, cauliflower, celery, aweet corn, cucumbers, garlic, lettuce, onions, peas, peppers, pota-
pinach, tomatoes, miacsllaneous veget.ubles atrawberries, and melons.

Col 7: From (6 and (8). Produects included: almonds, apples, apricots, avocados, cherries, dates, figs, grapes, nec-
tarines, olives, peaches, pears, persimmons, plums, pomegranzstes, prunes, and walnuta.

Col, 8: From (6) and (8}. Products included ; grapefruis, lemons, and oranges.

Col. 9: From (3} and (4). Produets included: ai! hay.

Col. 10: Sum of columns 1-9 plus a subset of sector 10 products eomprising around 30 per cent of sector 1) GDO in
1954, Sector 10 production from (3}, (£), (7}, and (42). Sector 10 products included: legume and other seeds (red clover,
?ilfslfn, ladino clover, sudan grass, veteh, and mustard), honey, beeswax, flaxseed, hops, sugar beets, and fisheries pro-

uction.,

Cols. 11- 15: From (50).
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TasLE E4

UNITED STATES OUTPUT PER EMPLOYEE, INDEXES AND
ANNUAL RATES OF PRODUCTIVITY GROWTH

Annual rates of
productivity growth
Four Toslmens | Yommane- Year
Manu- Nonmanu-
facturing facturing
index, 19671858 = 100 Pper cent
89.3 93.7
a7.7 86.4 195453 9.2 2.9
98.4 95.0 1955-56. . . 0.7 —1.5
97.3 98.1 1.1 3.3
98.0 99.4 0.7 1.3
104.7 102.5 6.8 3.1
105.8 103.5 1.1 10
110.4 105.2 4.3 1.6
116.4 108.7 &.4 3.3
Mean annus! rates
Arithmetic IEAD . ... oo i e e et e 3.4 1.9
GEOTIBEIIC TNEIIL. .« .\ttt v ettt e taass e nmetenen e intem eaansaantrranenuansorsasonns 3.3

Source: Derived from data in {51), table VI-1. Qutput-per-man-hour indexes converted to cutput per employee by
adjusting for man-hours per emplovee.

TasLe E-b

CURRENT AND CONSTANT DOLLAR MEASURES OF VALUE ADDED AND
PRICE DEFLATORS EMPLOYED, SELECTED MANUFACTURING SECTORS

Sector
Year
12 14 16 17 18 20 21 11-1& 16-21 11-21
thousand current dollurs
1956¢... ... 131,537 | 374,361 | 424,136 | 275,705 | 1,568,924 | 355,083 | 2,372,237 | 1,400,857 | 7,196,596 | 8,507,453
1958...... 157,566 | 520,509 | 596,735 ; 313,801 | 2,432,291 505, 661 3,720,877 | 1,006,895 | 10,141,088 | 12,047,983
1958...... 167,433 | 541,424 | 681,287 | 380,780 | 2,016,189 561,792 | 4,268,459 | 2,027,328 | 11,494,071 | 13,501,399
1860...... 243,706 | 607,499 | 692,205 | 441,196 | 3,120,721 560, 664 4,448,624 | 2,209,110 | 11,965,240 | 14,174,350
1961...... 249,863 | 597,101 | 707,448 | 360,241 | 3,406,467 | 551,007 | 4,372,287 | 2,276,015 | 12,020,046 | 14,305,061
thawsand 1954 dollars
1954...... 131,537 | 374,361 | 424,136 275,705 1,568,024 | 355,083 | 2,372,237 | 1,400,857 | 7,196,596 8,597,453
1958...... 148,507 | 490,583 | 548,986 | 291,808 | 2,318,677 | 481,946 | 3,485,866 1,797,202 | 9,576,098 | 11,376,754
1850 ..... 159,917 | 517,119 | 621,046 | 350,949 | 2,743,357 | 528,407 | 3,941,320 | 1,936,321 | 10,703,424 | 12,641,759
1960...... 230,782 | 575,283 | 623,608 | 398,403 | 2,935,768 | 527,430 | 4,081,306 | 2,091,660 | 11,109,786 | 13,210,019
1961...... 233,330 | 558,038 | 637,341 } 325,218 | 3,535,011 523,359 4,028,001 | 2,127,117 | 11,252,816 ! 13,381,722
prite defladors, per cemd

1954, ..., 100.0% 100.0* 100.0t 109.0% 100.09 100.0Y 100.0§ 100.0% 100.0} ) 100.0§
1948. .. ... 106.1 106.1 108.5 107.5 104.9 104.9 107.0 106.1 105.9 105.9
1955...... 104.7 104.7 109.7 108.5 106.3 106.3 108.3 i04.7 107.2 106.8
1960...... 105.8 105.6 111.0 111.3 106.3 106.3 109.0 105.6 107.7 107.3
1961...... 107.0 107.0 111.0 110.8 105.3 105.3 108.6 107.0 106.9 106.9

* Based on ‘‘food and beverages” deflator.

+ Baged on “other nondurable goode’’ deflator,
{ Based on “‘gascline and oil'” deflator.

9 Based un **durable goods’’ deflator. .

§ Average of durable goods and other nondurable goods deflators, weighted by 1954 value added, California.

} Average of minor sector deflstors, weighted by 1954 valua added, California.

Sovrces: Current dollar measures of value sdded from (38) and (40). Implicit price deflators from (57) and (59).
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