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A WATER USE PROJECTION MODEL FOR .
THE NORTH SASKATCHEWAN RIVER BASIN, ALBERTA, 1980-1985:
o

-AN INPUT-OUTPUT APPROACH-

 apsTRACY T

S. YOUNG E:Ma@/-\ :

This thests developed a model to project

future water reguirements and to assess future water
pbalance in the North Ssaskatchewan River Basin, Alberta.
The water use projection model utiliZzed iﬁput-output
technigues. "The basin input-output model was constructed
with a rectangular form’!.using the 1966 provincial input-
oﬁtput table and 1972 production statistics for the basin.
Projected water witbdrawals were then relate tb average
streamflows to assess the possibility oﬁ-ﬂater shor tage.

| Economic parameters of importance to water
management policy, and regional economic data such as

impact multipliers, productionutechnolbgy, regional incomd

and expenditures, and trading patterns} were derived and

»

analyzed. Water multipliers and a water use interaction

table were also developed in order to ghow the interdependence
of water and the regional economy, taking both dire§t~?nd
indirect water requirements into account. Future water

regquirements were forecasted, based on a set of three final

PO
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demand scenarios, and on the assumption that théjfechnical
\cootticiont- and water coefficients would remain roughly \
\unchnnqed. : ' : o ¢

\ .
Under the most probable final ¢emand scenario,

\
water withdrawal. in the basin are prodlf&dd to reach
approx\mately 53,000 and 64,000 illion imperial gallons
in 1980{ and 1985 respectively, increases of 35 and 61
percent over the 1972 level. These volumes represent
272 and 327 cfs in flow fetms relpectivd!y, about 34 and
40 percent 'of the minimum monthly streamflow available
in the North Saskatchewan River (net of inter-provincial
apportionmentIfequirement).

In terms ?ﬂ;cén;umptive use, the tota? require-

ment for water is.projected to be 127 cfs in 1980, and

150 cfs in 1985 or some 15.7 percent and 18.5 percent,

respectively, of the minimum monthly historical streamflow.

It should be borne in mind that the forecasted
water requirements as presented in thi§ study might be
overestimated to the extent that demand for water will
become more price-responsive in the future and to the
degree that the proportion of regional supply provided
by regional imports is higher for the basin than for the
province. ° ‘

The water resource implications that can be

drawn from this study are summar d as follows.

In the short and medium run, there appears to be no danger

of water shortage in the North Saskatchewan River Basin

e RN £ s T S
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and 1ittle 1ikglihood that regional growth would be
qoriounly imnpaired by inadequate water supplies. 1In the

‘1ong run,Lho#ovox. either flow regulation or demand

managemen

Fny become nhecessary *t conginued growth of
the ha-in/hconomy is to be assured.

| The crucial water management problems that
will emerge in tpe'basin in this century will be related

to water quality issues rather than water quantity.
In particular, water quality problems associated with
thermal discharge as well as petrochemical and heavy

industrial effluents will deserve more policy attention.
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CHAPTER 1
INTRODUCTION

The management of water resources to meet the
goals of efficiency and equity is an increasing concern to
all Canadian provincial governments, including the Govern-
ment of Alberta. An understanding of future water demands
and water balancés is a pre-requisite in the development
of a long range water resource management policy.

This thesis is designed to forecast and evaluate
in quantitative terms the future water balance in the North
Saskatchewan River Basin, Albérta, Canada (Figure 1-1) for
the period 1980-1985, and to draw implications for resource
policy planning. This is done by relating anticipated
future demands to average streamflows and by using an input-
output water demand projection model. A basin—wide regional
input-output table was constructed and a water technoiogy
matrix linking water to productivity was superimposed upon
the input-outpug‘hqdel to construct a framework with which
to forecast water demands. Various policy implications "
were evaluated through computer simulations.

A poﬁential water imbalance is anticipated for
the basin between the year 2015 and 2035, assuming present
growth trends. At that time a resource management program,
possibly in the form of a flow regulation scheme or demand
management, would become necessary if continued growth of

the regional economy is to be assured.
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Nature and Scope of the Study <

AN

From a water resource nlanning viewooint, Alberté
can be divided into five major river basins (Figure 1-2):

(1) Peace River; (2) Athabasca River; (3) Nor(hhik.katchewan
River; (4) Red Deer River; (5) South Saskatchiwaq River.

Alberta is considered a water-rich pr;vince, but
spatial distribution of natural tre&mflows in relétion to
current and anticipated regi demand is not uniform
throughout the province e, water imbalances on a
regional scale are poséible. Most of total flow supply is
concentrated in northern Alberta, whereas the bulk of demand
is in the southern region. 1In particular, the South ¢
Saskatchewan River Basin is the dominant water usinq.cQCtor,
due largely to irrigation agriculture, which accounts for '
almost 85 percent of water consumption in the basin.
Moreover, increases in both population and economic growth
present a challenge in resource management to meet the ever
increasing need for water in the southern region.

Although the North Saskatchewan River Basin (here-
after NSRB), with which this thesis is concerned, does not
have a major water user such as irrigation, extreme seasonal
variation in streamflows could pose a problem in water

balance within the basin if resource development, industrial

growth and population increases continue into the future
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At the current pace. a

The basin economy has grown rapidly both in terms

.0f income and population since the early '1960's, and it will

likely continue to grow at 3.6 percent pc;\yearl in real
;etm; over the period 1980 to 198S. Concoﬁ@tdﬁt with this
growth will be increasing demands for water.

The purpose of this study.is thorJtore to identify
a range of water demand. forecasts for the year 1980 and 1985,
These demand forecasts should provide a sound basis both

for decision making processes for water resource management

and also the formulation of a long range water resource

development plan for the basin. &

Research Objectives .

The general objective of the study is to provide
quantitative water demand projections for the North Saskat-
chewan River Basin for the years 1980 and 1985, to analyze
the future water balance ip the basin, and to examine the
policy implications for waté; resource management for the
future.

The specific sub-objectives for research are

the following:

lBased on the real GDP projec?&qns for the basin
according to the Medium Scenario as dergvgd from Table
5-6 below. ‘7‘



1. To review briefly the input-output (hereafter
1-0) methodology, particularly that related to a rectangular
format of the I-0O framework, and to review major water
ltué}.l in which I-0 techniques were extensively used;

2. To compile a basin-wide input-output table
representing 61 industries and 65 commodities in the basin
for thc year 1972, based on 1966 inter-provincial input-
output tﬁblc. for Alberta, as well as various production
statistics for 1972;

3. Po describe and ana{yze the structural
characteristics of the basin economy, as evidenced in the
regional input-output table, particularly focusing on areas
such as the degree of industrial interdependence, trading
pattern, linkage effects, and regional income and expendi-
ture;

4. To define and analyze interactions between
water and the economy by relating the factor contént matrix
to the‘inverse matrix in order to identify the sectoral
water interdependence and to measure empirically the water
content directly or indirectly required to produce one unit
of output of a given commodity; ﬁ

S. To develop three realistic economic growth
scenarios, LOW, MEDIUM and HIGH, for each component of the
final demand sectors, based on the analysis of past
performance and future potential;

6. To make sectoral and overall economic output

projections for 1980 and 1985 by computing the gross output




' ¢
of each industry, as consistent with a given final demand )
scenario;

7. To make water demand forecasts by industry
for 1980 and 1985 on the basis of a regional input-output
water projection model according to the three economic
scenarjos postulated for the basin;

8. To‘inveatigate the future water balance
for the basin in 1980 and 1985, by comparing forecasted
total demands to long-term average streamflows;

9. To assess the regional water balance impacts
of possible technological change or policy alternatives,
through the use of policy simulation and evaluation: and

10. To draw policy implications of water resource
management strategies for the basin, particularly with

respect to the dates when a water imbalanee may occur.

Definition of Terms

Broad terminology exists to describe the physical
guantity of water used for economic activities. For example,
terms such as water withdrawal, water intake, water use,
water demand, and water requirement are used somewhat
synonymously.

In a strict economic sense, the term "water demand"”
should only be used to imply a price-quantity relationship
between water and its inice, assuming all other parameters

such as income, taste, etc., are held constant. The present

study ignores aspects of price elasticities in forecasting




the quaﬂ{::;\:?“;:fir related to economic activities and
rather focuses on the measurement o"ihil relation as income
or activity level varies over time. Thetefore, terms

such as water intake, water withdrawal or water demandtl
will be used interchangeably ta indicate the physical f

quantity of water associated with a specific activity

level or income !‘vol.
’ Another point to note is that "water withdr 1"

for a largely non-consumptive water using sector suchy
‘ K

iv‘ us
c®do

sectors. Environmental and recreational on-stream uses O

thermal power generation implies a net consum

rather than gross use as is the case with ot

water are not specifically dealt with in the present
analysis because these uses are assumed to be entirely

non-consumptive in nature.

1For a brief discussion of the conceptual difference
pbetween water requirement and water demand, and in particular,

a discussion of supply variables, see S. V. Ciriacy-Wantrup,
"Projections of Water Requirements in the Economics of
Water Policy," Journal of Farm Economics, 43 (May : 1961),
pp. 197-214.

e e e - —— —
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q!. CHAPTER 11

A SURVEY OF INPUT-OUTPUT METHODOLOGY, AND ITS
APPLICATION TO WATER RELATED PROBLEMS .

General

Input-Output analysis is one of the most simplified <
quantitative descriptions of part of a Walrasian general
equilibrium model1 of an economy. It could also be viewed
as a gross transaction table for an economy, displaying in
matrix form all the inter-sectoral produc; flows between
and among all industries, including primary factors, thereby
providing an understanding of the structure of the economy i
M great detail. It is much more comprehensive in detail
than are the GNP national accounts,2 because the latter deals

only with the value added concept, ignoring transactions

1Robert Dorfman, Paul A. Samuelson and Robert M.
Solow, Linear Programming and Economic Analysis, (New York:
McGraw-Hill Book Co., 1958), p. 204. Also for an interesting
line of thought by Klein advocating a fully integrated feed-
back system combining both Keynesian Aggregate Demand Model
and Leontief type Supply Model, see Lawrence R. Klein, "The
Supply Side,” American Economic Review, 68 (March, 1978),pp. 1-7.
2For a brief overview of the relationship between ’
GNP accounts and input-output table, see H. I. Liebling,
"Interindustry Economics and National Income Theory,"
Input-Output Analysis: An Appraisal, (Princeton : Princeton

University Press for the National Bureau of Economic Research,
1955), pp. 291-320. .
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\
respecting intermediate inputs., The focus of I-O analysis

is on input structure, that is, both intermediate and primary
inputs required for production of each industry as vell as
the allocation pattern of a product either as an inter-
mediate good or a final demand component.

The origin of this idea may be trgced Sack as
early as the eighteenth century when, with a so-called
Tableau Economique, the Prench economist Prancois Quesnay
envisioned the functioning of an economy as one of circular
flows of wealth among major economic classes. Hoycver, it
was not until the 1930's when Leontief, applying linear
production technology to a Walrasian mathematical system.
first succeeded in developing an input-output table for the
American economy.1 His studies highlighted sectoral inter-
dependence among industries based on empirical data and ,
forecast output requirements by industry as consistent with
a specified bill of final consumption. Following this
pioneering research, the usefulness of the analysis with
regard to both structural analysis and forecasting became
widely accepted around the world, resulting in compilation

of national input-output tables in over fiftY countries.

1Wassily Leontief, "Quantitative Input-Output
Relations in the Economic Systems of the United States,”
Review of Economics and Statistics, (August:1936), pp.105-125.
For standard text books aeafan with input-output economics,
see: (1) H. Chenery and P. Clark, Interindustry Economi
(New York : John Wiley & Sons, 1953); (2) W. H*ern?ﬁ? The
Elements of Input-Output Analysis, (New York : Random House,
196€5): (3) C. Yan, Introduction to Input-Output Economics,

(New York : Holt Rinehart & Winston, 1969); and (4) R. Dorfman,
P. A. Samuelson and R. Solow, Linear Programming and Economic

Analysis.




s _

As noted, an input-output table is an array of

® 11

technical production functions for all i{nduetries, augmented
by an exogenous sector of final demand expenditure. The

major assugiptions on which input-output analysis is based are:

1. Fixed technical coefficients--each input required
for production is directly proportional to the
level of output only. Purthermore, the technical
input oceefficients thus derived are assumed to

be constant over tlnc.l

2. No joint production--esach production process 1is
associated with only one output (note, however,
that this assumption is not needed for the rect-
angular format wherein joint production can be
accomodated in a more essential way).

J. No externalities.

4. Only current flows of Mputs are considered--
capacity and capital requirements are ignored.

Detailed discussion of various assumptjong related

to the Leontief input-output model are avail e text

IR. Dorfman, P. A. Samuelson and R. Solow,
Linear Programming and Economig,Analysis, p. 224 and p.249.
The assumption of xe echnical coe cients is taken to
mean no substitution between factor inputs: however, as shown
by Dorfman et al. under the so-calded "Substitution Theorem",

this assumption is compatible with substitution ng inputs
if there is only one scarce factor in the economf, i.e. llbour,‘,’

and constant returns to scale prevails. Under these circum-
stances, relative factor prices cannot change; hence, one
physical input-output ratio will continue to be observed.
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such as "Interindustry Boonomice® by Chenery and curll
and are nov repeated here. L

Most of the input-output tables that were published
since the American table by Leontief have been formulated
in & so-called “equare formet®. Implicit in this fors 1o
the assumption that the structure of an economy can be broken
down into as many industries as there are products, and each
industry is more or lees gleracterised by its ¢istinct product.
Nowever, with incressi lexity and diveresification in
tﬁo eCONOMIC structure, e problem of how to treat secondary
products in constructing a square table necesserily involved
{;:tttxouo intersectoral transfers because the inpute
considered to be associated with production of a secondary
produ;t have to be imputed to the sector of which it 18 &
primary producer. .

In order to solve the conflicts concerning xndd‘lty
vs. product classifica s as related to the tabulation of
a table, a new accounting device called the “rectangular

fornat'z was introduced/in the United Nations System of

National Accountl (SNA

lxn n‘dition to this, the above cited standard
references on imput-output economics provide treatment of
crucial assumptions related to input-output analysis. ror
an excellent review of I-O assumptions, see Carl Christ,
*A Review of Input-Output Analysis,® Input-Output Analysis:
An Appraisal, pp. 137-69.

A first systematic discussion reqarding the rect-
anular format is given by Abraham Aidenoff, "Input-Output Data
in the United Nations System of National Accounts,” Applications

of Input-Out Analysis, eds., A. P. Carter and A. Brody,
(Amsterdam : 'ortE-HoII.nd Co., 1970), pp. 349-68.
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This new.fOrﬁat involves one rectanular table_called the
"doméstic market share matrix" which shows the industry
supp}y share of each Eommodity output, while another matrix
callq‘?ﬁhe "industry technology matrix" is used to describe
commodity composition of input gurchases by each industry.
The distinct advantages of a rectangular format as
compared to a standard square format in the input-output
analysis were summarized by A. Carter and W. Leontief as

follows:

The format'suggested by SNA has two very
important advantages: (]) it admits as
much detail as is available in the basic
census sources; and (2) the meaning of
each entry is straightforward because
observed transactions are,not combined
with fictitious transfers.

There are no major disadvantaages to this rect-
angular format except that the compilation of the tables
become more involved in terms of data delineation. In
addition to' the advantages stated above, the meaning of
the impact multiplier table becomes clearer in the rect-
angular form because final consumption is measured in terms

of a commodity basis rather than an industry output basis;

thus, commodity-to-industry impact measurement provides a

lA. Carter and W. Leontief, "Goals for the Input-

Output Data System in the Seventies," Survey of Current
Business, Office of Business Economics, U. S. Department of
Commerce, (Washington D. C. : July 1971), p. 31.
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a more accurate account of impact multiplier effects.

In view of the fact that the rectangular format to be used
for the present analysis 1s fairly new (although the basic
principles remain the same) and tg;t the traditional square
format has been described extensively in the literature,
the broad outline of this new fo}méi and its features will

A

be presented in the following section.

..

Basic Input-Output System in Canada

In Canada, the official organization in charce
of compiling national input-ou*® it tables is Statistics
canada. Since 1its first project "The Interindustr+ |
of Goods and Services, Canada, 1949" mas publishec = 59,
Statistics Canada has continuously improved the cua..:y of
national tables by developing and utilizing new methodologyV
as well as refinements in sectoral classifications. Recently,
in a report entitled "The Input-Output Structure of the
canadian Economy, 1961 - 1971",1 Statistics Canada published
a series of national tables based on a iectanular format.
These tables included both a domestic market share and an
industry technology matrix, each tabulated with two aggre-

gation levels, medium(M) and small(S). As noted previously,

lStatistics canada, The Input-Output Structure
of the Canadian Economy, 1961-1971, (Ottawa : 1977).
This section draws, in large part, upon this material as
well as A. Aidenoff, "Input-Output Data in the United
Nations System of National Accounts,” particularly the
Mathematical AppendiX.
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the major improvemepx of the rectangular format stems from
the fact that it attempts to distinguish commodity classi-

-

fications on th? one hand from industrial classifications
on the other to allow flexibility in analysis and to reduce
possible error arising from fictitious transfers inherent
in the traditional square format.

The &anadian national tables have been compiled
in three levels of aggregation of commodities and industries,
of which only small (S) and medium (M) levels have been

published due to the confidential nature of the large (L)

aggregation table (Table 2-1).

TABLE 2-1

STATISTICS CANADA LEVEL OF AGGREGATION
OF COMMODITIES AND INDUSTRIES

Designation of Number of Number of Number of

Aggregation Industries Final Demand Commodities &
Categories Primary Inputs

Small (S) 16 14 49

Medium (M) 43 14 100

Large (L) 191 136 602

Source: Statistics Canada, The Input-Output Structure of
the Canadian Economy, 1961 - 1971 (Ottawa : 1977), pp. 7-11.
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Table 2-2 provides a systematic presentation of
the flow of either commodity outputs or industry outputs
among one another, includins primary factors as well as
transactions between producing sectors and final d%mand
gsectors. The two cornerstones of this scheme that play
a major role in the later analysis are the [ V] and [ U ]
matrices.

Suppose the case of an economy with n commodities
and m industries. The matrix [ D] called the vdomestic
market share matrix" is a representation indicating the
share of each inaustry as a producer of each comhbdity
relative to the total outéut of that commodity. Matr‘x
[ D] is obtained by dividing each element in the column of
[ V] by its total commodity output, the dimension being
( mxn ). The result shows the supply source allocation by
industry of each commodity produced. The [ D ] matrix is,
of course, based upon the simple assumption that each
industry will maintain its constant share in the supply of
a particular commodity as observed in the base year.

From an Operational point of view; the [ D ] matrix could
also be regarded as a transformation parameter whereby

a commodity output vector can be transformed into an
industry output vector, or vice veqj?. In other words,

it indicates what the output level of each industry will
be, given a specified level of each commodity output,

if each industry is called upon to contribute a fixed share

to producing this level of output, as observed in the base
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year, ‘

The [ B ] matrix, or industry technology matrix,
is analogous to the matrix of technical coefficients [ A ]
in the conventional square format. The [ B ] matrix is
obtained by dividing the elements in each column of the

matrix [ U ] by the corresponding total industry output.

The fesult shows a flow of intermediate input requirements,

by commodity (rather than industry), for each industry's
unit operation. The assumption regarding this production
function is that the values of commodity inputs are fixed
proportions of the level of indus#ry ?utput regardless
of its output composition. The ‘operational significance
of the [ B ] matrix is that it enables us to transform a
given industry output vector into a commodity vector
showing total input réquirements by all industries for
their intermediate uses, as classified by each commodity.
Armed with the [ D ] and [ B ] matrices, it is
a simple matter to derive an inverse matrix or "impact
table" that will constitute a powerful analytic tool
with which to investigate the sectoral impacts as well as
to analyze water interdependencies of a regional economy.
The basic commodity accounting balances in the

rectangular format can be stated as;

18
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In matrix form, the above system of equations can be

rewritten as

q = Bg + f (2-1)

The above equation system states that for
each commodity, the total intermediate demand ( Bg ) plus
final demand ( f ) must balance with total commodity output
( g ). Transforming this system of equation on a commodity
basis into the corresponding system on an industry basis
by premultiplying by the domestic market share matrix ( D ),

the following equation system is generated:

Dg = DBg + Df (2-2)

19
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Equation system (2~2) states that, in terms of
an industry output basis, total output ( Dq ) must balance
intermediate use ( DBg ) plus final demand use, ( Df ).
Since Dq is the total industry output vector g, this can

be rewritten as -
g = DBg + Df (2-3)

or

( I - DB ] g = Df (2-4)

where I is an identity matrix.
Equation system (2-4) can be solved for industry
P
output g by premultiplying the inverse [ I - DB ]-1 on

both sides, yielding:

g = [ I - bB ] Ypf (2-5)

The matrix [ I - DB ]’lD is called an "impact
table" that, in principle, is analogous to a standard
Leontief inverse matrix [ I - A ]_l for a square format.

It shows the direct and indirect impacts on the industry

output vector of a change in fimal demand where final

demand is in terms of a commodity vector. If we represent

this inverse [ I - DB ]-lD simply by R, the dimensions
of this R matrix will be m x n, 1i.e., (industry by

commodity) and therefore the impact table is read as follows:
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the element rij shows the total impact on the ith industry's

output of a unit change in final demand for the jth commodity.

Input-Output Analysis and Water Studies

Traditionally, water use projections have seldom
gone beyond applying a single sectoral approach correlating
per-capita or per-employee (e.qg. gallon/employee) water
consumption to the projected population or projected level
of output.1 The empirical application of input-output or
linear programming approaches to resource requirement
projections or allocation problems has not been widely used,
especially in Canada. This is partly because: (1) a
substantial (sometimes prohibitive) amount of data is needed
to construct a regional input-output table of reasonable
size, (2) much computer time and software programming 1s
required to perform the necessary calculations, (3) the
availability of regional data is usually limited compared
to the national data base.

Since the early 1960's, however, considerable
imtgrest has been expressed in applying I-O or linear
programming techniques to long range water resource manage-

ment problems, particularly in California and Arizona, where

1’I‘he current practice in Canada of estimating water

demand projections based mainly on elementary methods and the
desirability of applying a systems approach to water forecast-
ing are stressed in Donald Tate, Water Use and Demand Forecast-
ing : A Review, p. i. Environment Canada, prepared for Inter-
National Institute for Applied Systems Analysis, (Ottawa:1977).




water balance problems are common. Three representative
studies in which input-output or linear programming techniques
were used in resource projectéons and optimum allocations
are: (}) Lofting and McGauhey's California water ctudies:1

(2) Kelso, Martin and Mack's study on Arizona water
scarcities;2 and MacMillan et al.'s study of the Manitoba
Interlake area.3 These are discussed in the following

gsect ions.

The California Study

The water research works initiated by Lofting and
McGauhey at the University of California, Berkeley, and
published in a series entitled "Economic Evaluation of Water”
were the first empirical attempts to integrate the economic
rofe~of water resources into a general equilibrium framework

representing a regional economy through an input-output

lE. M. Lofting and P. H. McGauhey, Economic
Evaluation of Water, Part III; An Interindustry Analysis of
the California water Economy, (Berkeley: Contribution No. 67,
Water Resources Center, University of California, 1963) and
E. M. Lofting and P. H. McGauhey, Economic Evaluation of
Water, Part IV: An Input-Output and Linear Programming Analysis
of Califorpia wWatef Requirements, (Berkeley : Contribution No.
116, Water Resources Center, University of California, 1968).

2M. Kelso, W. Martin and L. Mack, Water Supplies and
Economic Growth in an Arid Environment: An Arizona Case Study,
(Tucson: University of Arizona Press, 1972).

3J. MacMillan, C. Lu and C. Framingham, Manitoba
Interlake Area: A Regional Development Evaluation, (Ames, Iowa:
Iowa State University Press, 1975).
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system interacting with a regional water use pattern. The
purpOl; of the research was to: (j) provide an insight into
the structure of the water economy of California, i.e.,
sectoral water interdependencies of the economy by estimation
and analysis of the state water interaction table; (2) to
forecast the magnitude of total future water requirements
necessary to sustain an anticipated consumption pattern in
the future; (3) to providé a basis for formulating possible
water development projects to meet the anticipated water
demand: (4) to provide econQ@ic parameters essential to
project evaluation, such as the shadow price of water, water
use multipliers, income multiplimrs, etc. This research
would aid decision makers in identifying resource projects
that would maximize benefits in selation to Gross Regional
Income. The major analytic tools employed were the 1947

and 1958 California input-qutput tables, compressed into

31 and 24 sectors respect;;ely, and a linear programming
formulation based on these I-O tables, with available
resources as a constraint.

The study employed the following logic: the economic
equilibrium that has to be maintained between producinag sectors
and final consuming sectors can be represented by a Leontief
Inverse Matrix [ I - A ]-l. This matrix indicated the
output requirements, both direct and indirect, that are
necessary to sustain a unit increase in final consumption.

A water use matrix, when superimposed on this inverse matrix,

established a linkage between resource requirements and final
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consumption. Thus, water use requirements were projected

as follows, given a specified final demand vector:

4

( Water Resource ) = W [T - A ]°1Yt (2-6)
(“\ -
Where
} A : Technical input coefficient matrix
1 Identity matrix

W : Water matrix, a diagonal matrix with diagonal
elements being respective water coefficients
and all the off-diagonal elements being zeros
Final demand vector

Time variable

t

Equation system 2-6 forecasts the sectoral water
use requirements as well as total water use requirements
when the final demand scenario is specified. The matrix
wilI-A ]-1, termed the water interaction table, shows
the structure of the water economy in terms of inter-sectoral
water use relationship: in other words,. it indicates how
much impact water use by one industry will have upon another
industry.

The value of this research appears to be that
it stressed the advantage of a general equilibrium approach
to water resource problems and that it demonstrated how the
1-O0 or LP technique can pe effectively applied to an

overall resource planning process.

The weakness in the analysis may lie less in the

- G A p———
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methodology t relisble data, especially

on a regional level. Adequate data are essential to fevelop

either the input-output table or the water use matrix. In

particular, the lack of primary data on the reqional input

structure of the California economy resulted in the use of . ,
the national coefficient table to approximate th; inter-
industry matrix. The input structure of the state economy
may deviate from that of the national economy, and further-
more, by the nature of interdepcnaence of the economic
structure, a small error in,one industry can be transmitted
to another sector via matrix inversion, and this would
reduce the validity of the results. The same holds true for
estimates of water use coefficients for which sufficient
regional water use surveys are lacking. This is why a
compilation of a regional input-output table is crucial to
this approach to water resource planning. Also, since water
resources are regional in supply and demand, and normally
within the boundary of a river basin, the importance of
constructing a regional I-O table as opposed to a national

table cannot be overemphasized.

The Arizona Study

In evaluating the consegquences of a declining
ground water table in the arid statL of Arizona, Kelso et al.,
used both linear programming and input-output.models to
establish empirically if a scarcity of water would affect

the growth potential of the state economy. Specifically,




they postulated a lsnoar prograsming model th.t. under o,
pro!g; maximizing objective, would simulate the economic
bohavxour of the sector most .on-ltxvo to cost of vator..
1.0,, agriculture, in order to forecast the optimal cropping
pattern and subsequent water use requirements for the
projection period, 1966-2019. Apsumptions were that &
representative farmer 10uld maximize his returns, given
alternative cropping patterns, expected unit revenues,
farming technology and, in particular, gradually i1ncreasing
pumMping costs due to the dealfning groundwater table.

The use of linear programming i1n this study was
limited to determining the optimal economic behaviour of
one particular sector that was expected to experience

inCreasing costs. The 1nput-output table comprising 27

sectors of the Arizona economy compliled by Tijoriwala, et al.

was only utilized tg'evaluate the secondary effects og.an

initial change 1in <Zr1cultural production brouqht about by
increasing water costs. Even in this limited application,
the technique proved instrumental in tracing through

backward and forward linkages i1n order to determine the

indirect impacts of changes in agricultural production.

IA. G. Tijoriwala, W. E. Martin and L. Bower,
The Structure of Arizona Economy: Output Interrelationships
and thelir effects on Water and Labour Requirements, Part i

The Input-Output Model amd Its Interpretations, and Part I1:
Statistica upplement, (TGE‘S Agricu!turu! éxperxnent

Station, University of Arizona, 1968).

26
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The study highlighted the potential economic gains
thét might accrue from structural chaﬁges in the economy,
(e.g. demand shifting policy toward less water-inteAsive
sectors) asKwell as quantification by commodity of water
content embodied in traded commodities, analogous in approach

o
to the factor endowment theory in international economics.
The study also concluded that a higher growth pattern than
originally postulated could be attained with minimum develop-
ment of water supply if a shift in economic structure towards
production of goods with a high value per unit of water input

céuld be achieved, either through free market forces or

through conscious economic and trade policies.

The Manitoba Study

Although this stud; was not directly related to
investigations of water problems, the methodology utilized
in the report "Manitoba Interlake Area: A Regional Development
Evaluation" for assessing the regional impacts of changes in
governmental programs angd expenditures demonstrated how
important and strategic a regional I-O technique could be in
tracing out and highlighting the intersectoral and total impact
of changes in public expenditures. The number of sectoral
classifications was few (only 17 sectors), and the format used

-

was based on a square rahter than a rectangular one. .Even in

s

this limited application, however, the study was able to

provide a means of evaluating the effectiveness of various



- (‘,

’

28
‘* ’
‘expenditure programs for regional development, and to
.gurnish both an integrated view of the area economy in terms .
of its economic viability, and a conceptual framework for

quantitative evaluation of impacts on the area economy of

changes in government spending.



CHAPTER II1

STRUCTURE OF THE BASIN ECONOMY
Background

The North Saskatchewan River Basin in Alberta
drains an area of roughly 38,000 square miles, about
15 percent of the province. The river arises in the
foothills of the Rocky mountains, flows eastward across
the interior plains into Saskatchewan, and ultimately
finds its way to Hudson Bay.

The basin encompasses Census Divisions #7, 8
(part), 9, 10, 11 (part) and 12, including five cities,
§eventeen counties, three improvemént districts and four
$unicipal districts (see Appendix A). The population of
the basin as of mid-1972 was estimated to be 733,434 or
44.0 percent of the total population of the proviﬁce.
Almost 70 percent of the population of the basin is centred
in the Edmonton metro urban area.

The importance of the basin economy is best
illustrated by the fact that, with 15 percent of the
province's area and 44 percentﬁ the population, the
NSRB région in 1972 contributed $3,777 million, or approxi-
mately 44.6 percent of the provincial Gross Domestic
Product (GDP). The regional Gross Domestic Product per

capita of the basin thus showed a value of $5,151 as
*

N
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compared to the provincial average of $5,121 and was
about 7.3 percent above the canadian average of $4,836.
The structure of the basin economy, as shown by
industry origin, indicates no marked difference between
the basin and provincial economies. Its structural
features bear out the fact that the service industry

occupies the largest share of Gross Domestic Product

(22.5 percent), followed by mining (14.0 percent), const-
ruction (9.7 percent), manufacturing (9.4 percent) and
trade service (9.3 percent). when compared to the pro-

vincial economy, the region appears to have a slightly
higher percentage in mining, service, construction, and
public administration (Table 3-1).

For the past 15 years, the economy of the
province has outperformed that of the Canadian econ?my
in terms of rate of real growth. During the pe io&>of

1961-1976, it recorded an average compound r Jof real

growth of 6.5 percent,l resulting Qp an almost three-
fold increase in goods and services produced, whereas
the Canadian economy during the same period has grown

at a rate of 5 percent per year,2 a two-fold increase

lSince there are no official estimates available
of Alberta GDP in constant dollars, these series were
estimated by deflating the current GDP as given in Economic
Accounts, Alberta with Canadian GNP deflators for non-mining
sectors; for the Alberta mining sector (predominantly oil
and gas), real mining GDP was estimated by deflating current
mining GDP figures by the index of oil and gas prices.

2Canadian GDP deflated to 1971 constant dollars by
applying Canadian GNP deflators.




TABLE 3-1
GROSS DOMESTIC PRODUCT BY INDUSTRY, 1972, NSRB AND ALBERTA

(millions of dollars)

NSRB Alberta
value ? Value 3

Agriculture’ 218 5.8 683 8.1
Mining? 529 14.0 1,148  13.6
Manufacturing 354 9.4 826 9.8
Construction 368 9.7 756 8.9
Transportation3 277 7.3 774 9.1
Utilities 125 3.3 201 2.4
Trade4 352 9.3 1,002 11.8
FinanceS' 343 9.1 835 9.9
Services 851 22.5 1,650 19.5
Publjc Administ 360 9.6 595 7.0
GDP at market 3,777 100.0 8,470 100.0
prices6 '

Notes: (1) includes forestry, fishing, hunting and trapping.

(2) includes o0il and gas extraction activites.

(3) includes storage and communication.

(4) includes retail and wholesale services.

(5) includes insurance and real estate.

(6) Since only the GDP at factor cost by indsutry
is available for Alberta, the GDP at market
prices concept is estimated by applying the
overall ratio of indirect tax less subsidy
to each industry's GDP at factor cost.

Sources: Alberta Bureau of Statistiecs, Economic Accounts,
1975, (Edmonton : 1976), and NSRBR I-0 tables,
particularly Table C-4 in Appendix C.




over the 1961 GDP. During the period 1970-1975, the
difference in real growtﬁl%ates between the province and
Canada was even greater. During this period, the Alberta
economy has been growing at an average annual rate of
7.3 percent compared to 4.6 percent for the Canadian
economy. The reason for this remarkable growth differential
has been the development of energy resources and its
spillover effects on the rest of the provincial economy.

During the period 1961-1975, the financial
sector of the Alberta economy contributed 19.6 percent
to overall growth, followed by mining (17.5 percent),
services (15.3 percent), trade (9.6 percent), construction
(8.3 percent), manufacturing (8.1 percent), agriculture
(6.4 percent), public administration (6.0 percent) ,
utilities (1.8 percent) and forestry (0.1 percent).
This breakdown, as well as the total values for GDP are
indicated in Table 3-2. 1t is probable that the economy
of the North Baskatchewan River Basin exhibited a similar
growth pattern.

The total volume of water requiréd to generate
* the GDP in the NSRB, as well as to sustain final con- ‘
sumption, in 1972, was estimated to be 323,047 million
imperial gallons. A sectoral breakdown of this water
intake is shown in Table 3-3. The predominant use of
water in the basin was electric power generation, drawing

A )
more than 87 percent of the total intake. Since almost
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GROWTH PATTERN AND ITS ORIGIN IN

THE ALBERTA ECONOMY,

it

.

TABLE 3-2

1961-1975

(millions of current dollars)

1961 1975 Percentage Share
) GDP GDP of GDP Growth
Agriculture 312 1,102 6.4
Forestry 10 22 0.1
Mining 334 2,494 17.5
Manufacturing 294 1,296 8.1
Construction 228 1,256 8.3
Transportation 289 1,188 7.3
Utilities 89 310 1.8
Trade 371 1,584 9.6
Finance 387 2,812 19.6
Services 422 2,316 15.3
Public Admin. 198 944 6.0
GDP at factor cost 2,934 15,304 100.0

Note: Percentage share of GDP growth for each sector is

defined
measur

Source:Alberta Bureau of Statistics, Albe

Accounts,

(Edmonton

s sectoral share of overall GDP growth as
in terms of percentages.
rta Economic

1977) .
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99.9 percent of the water withdrawn by this sector was
discharged back into the system, very little was actually
consumed. Hence, in this analysis, power generation usage
has been excluded. Thus, ignoring power generation, the
total water intake in NSRB amounted to roughly 39,779
million imperial gallons in 1972, or approximately 5.0

[
percent of the provincial total water intake.

TABLE- 3-3
®WATER INTAKE BY MAJOR SECTOR, NSRB, 1972

(million imperial gallons)

Sector Intake Percentage
Agriculture1 3,275 1.0
Mining 11,572 3.6
Manufacturing 10,111 3.1
Other industries 1,252 0.4
Power generation 283,268 87.7
Domestic 13,569 4.2
Total 323,047 100.0
Note : (1) Agricultural use is entirely for livestock

watering due to the absence of irrigation.

Source : Alberta Department of Environment, Industrial
Water Use Survey, 1972 and author's estimates for
agricultural and domestic uses.




It is apparent that the NSRB is not an intensive

user of water since it required only 9.0 percent of the

provincial water intake to produce 44.5 percent of the

provincial GDP.

This aspect, however, is largely the

result of the fact that the major consumptive use of water

*

in the province is in the agricultural sector,

in

Basin.

overwhelmingly

irrigated agriculture in the South Saskatchewan River

Choice of A Model and Underlying Considerations

The choice of an input-output methodology to

analyze the regional economy and its water characteristics

was based on the following considerations:

(1) 1t provides

a simplified general equilibrium framework of the basin

economy, thus furnishing an integrated view of the regional

economy;: (2)

both trend extrapolation and single sectoral

approaches were considered inadequate in dealing with the

economic system of the region,
structural interdependence and
demands for the region; (3) it
available that can empirically

between final demand and water

particularly in relation to
consequéﬁt&y total water

is the only methodology
establish the linkage

(4)

requirements; the 1966

Alberta provincial input-output table was available for

estimating the NSRB regional input coefficients; and (5)

the 1972 Industrial Water Use Survey, comprising as many

sectors as is consistent with the regional I-0 classifi-

cation,

was available for the province as well as for the
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major river basins.

The size of an input-output table (number of
gectors) to use in a study depends on three considerations;
(1) the nature of the study, (2) data availability, and
(3) time and budget constraints. In the present case, the
study is to analyze water resource problems, hence emphasis
is on the water-using industries, such as oil and gas, ‘
petrochemical, and meat processing. The Canadian input-
output tables, 1561—1971, as compiled annually by Statistics
canada, used three levels of aggregation for commodity and
industry classifications: Large (L), Medium (M), and Small
(S). The dimensions of the table in the present study
should at least approximate that of the M aggregation: the
L aggregation appears prohibitive in terms of data and

time requirements, and the S level appears too aggregated

PESORERY Y

to be useful.

The sectors chosen for analysis are presented
in Appendix B, along with the counterparts to SIC and
Statistics Canada L agqrégation levels. Initially, 79
commodities and 65 industriles. including three dummy
industries and three dummy commodities were considered.
This is similar to Statistics canada's Medium (M) aggre-
gation level with 43 industries and 92 commodities.

The presen? commodity classification is less detailed
than the M aggregation, probably because of the absence
of regional production of some manufactured goods, whereas -

industry classifications are more detailed than the M
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aggregation. Following a Vscheck with data availability
and analytic requiremehts, hé classification was adjusted
downward to 65 commodities and 61 industries. On the
commodity side (1) cattle & calves, hogs, sheep and lambs
were consolidated into one livestock sector; (2) beef,
veal, pork and other meats were consolidated:; (3) flour,
cereal and bakery products were combined into one commo-
dity:; (4) yarn, fibre, fabrics and textiles were also
consolidated into one commodity; (5) numerous service
categories were consolidated into two major sectors, personal
and business service; and (6) three dummy industries and
commodities were dispensed with and their flows allocated
to appropriate sectors through an imputation method called

. . 1
a supply recipes device.

when compared with other input-output studies

in Alberta, this level of classification is more disaggregated,

particularly 1in non-agricultural sectors. The first Alberta

input-output table2 used only 31 industrial sectors, and

1This involves a procedure of imputing the un-

identifiable inputs required by each industry subsumed under

the catch-all expense item "dummy industry” to the appropriate

sectors from which inputs are assumed to be purchased. For
example, the total input requirements by each industry under
a dummy input item called "operating, office, laboratory

and food" were broken down into the furniture, paper and
allied, miscellaneous manufacturing and restaurant services
to each of which it is imputed accordingly. This method was
suggested by Professor A. W. Anderson, Department of Rural
Economy, University of Alberta, to whom I am grateful.

2R. W. Wright, The Alberta Economy: An Input-Output

Analysis, 1962 ( Department of Economics, University of
Calgary, 1963).

PUPRSSRSY = £ oo
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a preliminary input-output table for the South !‘;;itchewan
River Basin,1 had 35 sectors, 15 in agricultural production
due to the emphasis placed on irrigation farming in southern
Alberta.

)

There are two basic approaches to the construction
of a regional transaction or flow table in input-output
analysis: the direct method and indirect method. The direct
method of constructing a transaction table involves the
following steps: (1) determining the gross output totals for
each industry by using census or other published statistics,
(2) determining the input purchases and product sales for
each industry either from.published data or questionnaires,
and (3) crosschecking the flows of each product for con-
sistency in supply and disposition, and fixing each cell of
the table as compatible with the system.

There are several problems with the direct
’approach which precluded its use in this study. The data
requirements of a table are generally large, particularly
in regional studies. Also a regional breakdown of national
data by type of information and desired geographic boundary
is usually unavailable. A particular problem for the present
study was that information regarding input purchases by
commodity for each industrial activity was unavailable at

a sufficiently detailed level for a 65x61 table.

1Roger Long, "An Economic Input-Output Study of the
South Saskatchewan River Basin of Alberta in 1969," (un-
published manuscript, University of Alberta, 1972).
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Consequently, an indirect method of generating a
transaction table for the NSRB regional economy was adopted
by utilizing the inter-provincial input-output table for
Alberta as compiled by Statistics Canada. The indirect
generation of a regional basin transaction table from a
provincial, rather than a national, input-output table has
two main advantages. The provincial table provides
information on broduction technology at the NSRB level more
accurately than would a national table, thus minimizing the
error involved in estimating regional technical coefficients.
Furthermore, the product mix for the provincial economy 1is
expected to resemble the basin economy more closely than
would the product mix for the Canadian economy, )

Since the provincial table was the prime source
of information in constructing the regional table for the
NSRB, the usual estimating procedure is reversed. Rather
than first estimating the transaction table and then-
generating the matrix of technical coefficients (as in the
direct approach), the coefficient matrices comprising both
the domestic market share matrix (D) and the industry
technology matrix (B) were first obtained for the basin by
taking corresponding matrices for the provincial economy
and then used to calculate the associated basin flow tables
in dollars, (V) and (U). 1In this procedure, (D) was
multiplied by the vector of commodity outts for the
basin while (B) was multiplied by the vector of industry

outputs for the basin.
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The Regional Tables of the Basin Economy

The transactions that took place in 1972 among
various sectors of the NSRR economy were systematically
recorded in a set of regional input-output accounts,
which were composed of (1) a domestic market lhlf! table,
(2) an industry technology table, and (3) final demand
and value added sectors.

This set of regional tables constitutes the basic
framework of the I-O system. It will provide 1nsight {nto
the following economic questions. How much gross value of
goods and services was produced within the basin? What

L}
portion of the total supply reliant on external sources

of supply? How much of t 1 production was consumed

as intermediate demands he basin as opposed to
final disposition? How much the total production is
devoted to exports outside the basin? What is the degree

of industrial linkage as shown by the proportion of internal
processing to the total production? How much income or

value added, such as wages , salaries, interest, taxes, etc.,
has been generated within the basin? What are the major
expenditure patterns of final demands? These economic

aspects with regard to the basin economy will be examined

in the following sections.
L ]
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Domestic Market Share Matrix

The domestic market share matrix indicates both
the industry share of each commodity's total output and
the commodity share of each industry's total output.
The domestic market share matrix, V, for the basin in terms
of 1972 dollars as shown in Table C-Z: Appendix C was
generated by multiplying the domestic share coefficiegts
matrix, D, shown in Table C-1, Appendix E by the vector ot
?ommodity outputs as estimated for the basin by disaagre-
gating provincial production statistics to the bas:rn level.
The market structure of the basin economy, as shown by
Téble C-2, indicates that the agricultural sectors p- ssess
a fair degree of joint product nature in the sense that*
a commodity is produced not only by its primary producers
but also by other agricultural sectors as well. For
example, of the total value of production in hav and forage,
amounting to $48,721,000, about $452,000 was supplied by
wheat producers, $439,000 by barley producers, and
$581,000 by other grain producers. Primary forage producers
generated the remaining $47,250,000. Similarly, cement

and concrete products and other industries tend to show
, \

a joint product nature. Most industries, however, are

identified as the sole producer of a distinct product.

Industry Technology and Flow Matrices

The industry technology coefficient?ble“'

represents the production process of each industry. The

41



~53,418 million.
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table corresponds conceptually to the matrix of technical
coefficients commonly known as (A) in a conventional
Leontief square format. The matrix indicates the degree
of industrial interdependence within the processing sector,

and this interdependence is reflected in the determination

of multiplier effects arising from any initial increase in

production.

The industry technology flow matrix U, which is
méasured in terms of 1972 dollars for the basin and which
is the derived industry flow table, is shown in Table C-4,
Appendix C. It was obtained by post—hultiplying the
industry technology matrix, B (in coefficient form as given
in Table C-3, Appendix C), by the vector of industry outputs
which was estimated for the basin by disaggregating provincial
production statistics to the basin level. Summing across
each row of the industry flow matrix in dollar terms shown
in Téblé C-4, it can be seen that, of the gross value of
$5,999 million in total outputs by all industries in the
NSRB, intermediate transactions through input purchases

by all\}hdgstriés totalled $2,581 million, or about 43.1

percent of t gross output. The total value added was

ther words, for every dollar of
output produced within e region, almost 43 cents was
spent on intermediate purfhases for further processing,
while the rest, 57 cents, accrued in the form of value
added, such as wages, salaries, profits, unincorporated

¢

income, taxes and depreciati

P



The following table shows the percentages of
intermediate input purchases to the total gross value

of production by major industry group (Table 3-~4).

TABLE 3-4
RATIO OF INTERMEDIATE INPUTS AND VALUE

ADDED BY MAJOR INDUSTRY, NSRB, 1972

(millions of dollars)

Intermediate Value Added Total

Sector Inputs Output

Value k) Value % Value 2
Agriculture 275 56 218 44 493 100
Mining 276 34 529 66 805 100
Manufacturing 811 70 354 30 1,165 100
Construction ’ 510 58 368 42 878 100
Transportation 758 21 277 79 352 100
Utilities 44 26 125 74 169 100
Trade 176 33 352 67 528 100
Finance 84 20 343 80 ‘ 426 100
Services 331 28 851 72 1,182 100
Total 2,5é& 43 3,418 57 5,999 100

Note: covers only the sectqrs gpacluded in the processing
sector, hence"pblic gdministration is not included.
- M

Surce: As cafrulated from the 1972 Input-Output Table,
NSRB. .
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When one compares input structures of industries
in terms of intermediate purchases and factor income shares,
it appears that tertiarz industries are generally associated
with a relatively high ratio of value added, ra?ging from

- 67 percent to as high as 80 percent. This indicates factor
income proportions are high relative to value of production.
On the other hand, primary and secondary industries have
comparatively low fdt}g"dﬂhwalue added. Secondary
manufacturing usuali‘y"‘g‘a{{t"fpe lowest value. For example,
while finance, services, t:ansportation, utilities apd
‘trade industries had gross values of production of $426
million, $1,182 million, $352 million, $169 million and
$§528 million respectively, the values added in the form
"of factor income accrued were as'high as $343 million, h

$851 million, $277 million, $125 million and $352 million

respectively, representing income ratios of 80 percent,

72 percent, 79 percent, 74 percent and 67 percent for
respective industries, and these were paid as wages,
salaries, profits, rents and taxes to factor owners.

These ratios are considerably above the regional industrial
average of 56.9 percent. On the other hand, agriculture,
manufacturing, construction and mining industries, with
their respective gross values of production of $493 million,
$1,165 million, $878 million and $805 million, generated
factor incomes in the order of $218 million, $354 million,
$368 million and $529 nillion, representing income ratios

of only 44 percent, 30 percent, 42 percent, and 66 percent
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respectively. On an individual iq§‘3try basis, wheat
producers, for example, produced a total value of $66.3
millions in 1972. In order for them to produce this

value an input purchase of $6.3 million from the fertilizer
sector was required, roughly 9.5 percent of gross revenue,

$4.0 million from the petroleum sector (6.1 percent),
)

~

$2.l.miilion from the chemical sector (3.2 percent), $3.0
milliqn from the machinery and equipment sector (4.5 per-
: centf;;$2.0 million from the wholesale trade sector (3.1
perc¢ent), $4.7 million from its own sector (7.1 percent),
$2.8 million from the financial sector (4.3 percent), and
$4.6 million from the real estate rental sector (7.0 per-

| cent). Thus inputs total $33.6 million Qor?h of products
from other industries and vale added totalled $32.7 million
in the form of wages, retyrns to labour, management, land
and taxes. |

Wwide variations' in the proportions of value added
to gross revenue were found both among andEQithin each .
industry group. In particular, the petroleum refinery )
industry, with its high capital-intensive operation, showed
a heavy dependence upon crude oil, and other produced inputs
for its production activities and ‘these accounted for almost
86 percent of the total revenue. Only 14 percent of the
revenue went as factor income to labour and capital.

Since the purchases made by one industpy nece-
) ssarily constitute the sales or markets of the selling
industries, the technology flow table not only provides

-

information on the input structure of an individual industry,

PRI e P



46

but also the market or disposition pattern of a product.
In other words, if the intermediate purchasés of one product

are summed across all industries, the total value_,of the

intermediate use of t ternatively, the
proportion of interm¢diate use to final disposition, can be
determined. Suppose \ for a certain prbduct, 30 percent of
its production is sold to other sectors as intermediate
goods for further processing and 70 percent goes to final
consumption or export, then the economic importance of this

product is more as final consumption than as raw inout to

other industrial activities.

Regional Income and Expenditures

GNP accounts, which consider only the value added
on the production accounts and final demand on the expend-
iture account, can be constructed from the I-O system of
the NSRB. The region's economic characteristics can also
be analyzed in terms of domestic production and regional
expenditure patterns, as adopted by National Income Accounts.
‘A brief explanation of the accounting interrelationship
between the I-O0 and GNP system follows. The total value
of all industry outputs from the 1-O table is composed of
either intermediate inputs in terms of commodity basis or
primary inputs in terms of factor income when considered
as input purchases. The total value of commodity outputs
1s to be allocated either as intermediate inputs or
final demand inputs, when viewyed from an allocative

perspective. An accounting identity is used that says,
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on an aggregate basis, the value of total industry outputs
must equal the value of total commodity outputs. For the
value of each commodity produced within the region's economy,
there correspends an equivalent amount of industry output
registered either as primary production or secondaéﬁ
‘production. Intermediate inputs are common to both industry
account ( or product account ) and commodity account ( or
allocation account ), and when netted out from both accounts,
it‘is apparent that primary input (GDP) equal the disposition
on final expenditure (GDE). Because government factor income
is entered outside the endogenous sector of the 1I-0 systenm,
this item is added to both sides of the above relationship

to yield a complete regional GDP account.

For the region as a Whole, the total income, as
measured in terms of GDP, amounted to about $3,777 million,
or roughly 44.6 percent of the provincial total. This
included wages, salaries, rents, interest, dividend, and
taxes paid to all factor owners regardless of where they
}esided. THat is, this GDP concept is slightly different
from the GNP concept in that the former should be adjuéted
in accordance with the amount of net flow of factor income
paid to non-residents of the region. Although the analysis
of regional income and expendituges thus requires the flow
of factor income between reside~ts and non-residents of
the region under study, the date »f which is lacking

at present, the broad features cf '~e basin economy can be

outlined using the income-expendﬂ!y~e framework as derived
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from the I-O system of the region.

Of the total GDP of $3,777 million in 1972 for the
NSRB region, about 72.5 percent or $2,739 million was spent
on consumption expenditures, including both durable and non-
durable consumer goods as well as various services, whereas
27.2 percent or $1,026 million was used for capital accumula-
tion in such investments as machinery, building and structures,
with exports and imports roughly being balanced at $1,090
million or 28 percent of the GDP. Since this external trade
was almest balanced, it ;ppears that domestic savings would
equal domestic investment, and £herefo§e the ratio of
domestic saving would also be 28 percent of the GDP. Of the
total consumption expenditures, 85 percent or $2,236 million
was accounted for by the private sector and the remaining
15 percent or $421 million by the government sector. As for
investment expenditures, the portion of total investments
undertaken by the privatg Seqtor was 89.0 percent of the
total and the rest, 11°.0 percent, by gavernment sector.

The trading pattern of the region indicates the
comparative advantage of producing a certain commodity
vis-a-vis production outside the region. A region will tend
to export a commodity for which it possesses a comparative

P4
cost advantage, while it will import a commodity for which
L]
it has the least advantage or most disadvantage in comparison
with the rest of Canada or the rest of the world.

The NSRB, as revealed by the pattgsn of external

trade witxh hZNSEE%}de region, exported a total of $1,093

R



million to its external markets, of which $666 million or
approximately 61 percent was in crude oil, natural gas and
petroleum refined industries. Of the total export earnings,
$178 million or 16.3. percent were accounted for by agricul-
tural products. These two sectors comprised almost 80 per-
cent of the total export earnings, thus being the dominant

export sectors of the region. In other words, the economic

49

advantage of the region appears to lie in the resource-related

industries such as agriculture, o0il and gas related industries

(Table 3-5).

TABLE 3-5

SELECTED MAJOR EXPORT COMMODITIES, NSRB, 1972

(millions of dollars)

Commodities vValue $ of Total Exports
Crude oil 466 © 42.6
Beef and meat prod. 124 11.3
Natural gas 117 10.7
Petroleum refined 80 7.3
Barley 67 6.1
Wheat 54 4.9
Electric power 53 4.8
Fertilizers 47 4.3
Other grains 38 3.5
Oilseeds 19 1.7
Sulphur 3 0.3
SELECTED TOTAL 1,068 97.7

Note: Values refer to only net trade flows, i.e.,
exports less imports.

Source: As estimated from the regional input-output
tables, NSRB, 1972, based on commodity balances for each
sector.

(€]
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In return for these exports, the region had to import almost
an equivalent amount of goods and services totalling S$1,085
million, of which more than 94 percent or $1,020 million was
highly manufactured goods such as vehicles, machinery, electric

and other appliances, clothes, etc. (Table 3-6).

TABLE 3-6

’

SELECTED MAJOR IMPORT COMMODITIES, NSRB, 1972

(millions of dollars)

A B} _
Commodities Value $ of Total Imports
Vehicles and others 170 15.7
Machinery and equip. 158 14.6
Appliances, electr. 116 10.7

Clothes 91 8.4

Metal fabricated 82 7.6

Iron and steel prod. 73 6.7
Livestock 72 6.6

Misc. manufacture 68 6.3

Pulp and paper prod. 59 5.4

Textile 34 3.1

Chemical prod. 32 2.9

Lumber and plywood 29 2.7

SELECTED TOTAL 1,005 92.6

Note: Values refer to only net trade flows, i.e.,
imports less exports.

Source : As estimated from the regional input-output
tables, NSRB, based on commodity balances for each sector.
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Thus, the cost disadvantage of the NSRB seems to lie in
manufactured goods, in particular, vehicles and machinery.

1t appears that the NSRB region trades high

resource-content commodities for highly processed manufactured

goods and that the regional economy is still immature.

Since the\}ncome—qeneratinq capacity via industrial linkages
is greater with manufactured goods than with primary resource
products, the policy implication is that positive measures
may be required to encourage import-competing industries, Or
at least to ensure maximum possible processing of the

resource-related products, if the goal of policy makers

is to maximize the impacts on regional income.

Impact Table and Multiplier Analysis

Gross Output Multiplier

This multiplier refers to a total change in the
value of production required for all related industries
resulting from an initial increase in final demand for a
commodity. It should be noted that all the output require-
ments induced by an initiating industry are measured in
terms of gross values, not in factor income generated.

The impact multiplier table is one of the most
powerful analytic tools that can be derived from an input-
output model. It sums up the total impacts of output change

in one sector upon industries interlinked throughout the

e it B




economy by measuring the direct and indirect rcqu&rem‘nto
from each sector in order to fulfill a unit increase in
final demand for a commodity. For an economic system as
a whole, the table indicates the economic balance that
must be maintained between final consumption and domenlic
production.

Before analyzing the impact table derived from
the NSRB regional I-O accounts, several problems related
to interpretation of results and quality of data should
be noted. Firstly, an input-output flow table indicates
forward and backward linkages with reference to one parti-
cular sector. In other words, one can identify not only
the composition of input-supplying sectors required for
operation of this sector, but also the major customers of
the product or simply where the products are s For
example, if one takes the appropriate column of the
transaction flow table for the livestock industry, it can
be seen that this industry required hay and forage as feed,
chemicals, electricity etc. from industries supplying these
inputs. Furthermore, by reading across the appropriate
row for livestock, it can also be seen that the livestock
product is mostly sold to meat processing plant, or
exported outside the region. However, by definition of
the input-output model, the impact multiplier for the

livestock industry, as calculated from matrix inversion,
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only gives the total impacts on outputs of all industries

which are backward-linked to the livestock industry. Thus
this multiplier does not take into account the effects
agsociated with outputs of forward-linked industries, in
this case, the effect oOn the meat processinhg industry.
1f one is interested in tracing the effects on the foxard-
linked meat processing industry, one must use the column
of the industry that is most forward-linked to the industry
in question. ¥

A second point relates to so-called leakages
from domesticC production in relation to imports, inventory
etc. 1In general, to the extent that imports or inventory
withdrawal share with domestic production in the supply
of a commodit;, the impacts in terms of induced production
on domestic output will be reduced. Because of limited
data on regional trade patterns, in particular, regional
imports by commodity and inventory change, the leakages
arising from imports Or inventory have been ignored, and =
therefore the multipliers from the table should be'reqa;deg:

as having a maximum effect on domestic production. . . - e

e

Y ¢ " R
1f we classify each commodity’)pto three major: *~

categories, i.e., high, medium, and low 1inka1§ droups ~t
. T

4
the economy, Table 3-7 is optained.

\ Lo
according to the size of thé\total impacts on the gest aof
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TABLE 3e7
.
RANKING OF COMMODITIES BY GROSS OUTPUT MULTIPLIER
»
Commodities Multiplier Ranking

High Linkage Group

(greater than 2.2)

Beef, pork & meat 2.978823 1
Repair construction 2.734205 2
Daiyy products, proc. ~-2.730044 }
Eggs in shell 2.655326 4
Poultry prod. 2.655326 4
Feeds manufacture 2.651378° 5
Flour ,cereal & Lakery 2.434552 6
Petroleum refined 2.368953 7
Appliances, electric 2.359574 8
Other foods, n.e.s. 2.346873 9
Milk, dairy prod. unpr. 2.346524 10
Other primary metal 2.335441 11
Iron & steel prod. 2.33944« 11
Hosiery & knitted 2.304123 12
Livestock 2.301149 13
Textile 2.259789 14
Clothing 2.245624 15
Metal fabricated 2.237050 16

34



TABLE 3-7

(cont inued)
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II.

Medium Linkage Gr.
(1.79% - 2.20 )

Water & other Utilit.
Vehicles & other
Machinery prod.

Leather prod.

.Wood products

Lumber & plywood
Vegetable o0il prod.
Furniture & fixture
New construction
Pulp & paper
Chemical products
Barley

Tires & tubes

Other rubber prod.
Soft drinks
Fertilizers

Miscel. manufact.
Wheat -
Beers & alcohol
Other non-metallic
Accomodation & food
Hay & forage
Printing & publish.
N1lseeds

Forest products

Other cereal grains

et e e = O = RN NN NN N NN NN NN

.194909
.192298
.183812
.171441
.171158
.171158
.166251
.139111
.094876
.093586
.062025
.056717
.035074
.035074
.021912
.998469
.951515
.951098
.930963
.882932
.843673
.833079
.813426
.812259
.765283
.751405

17
18
19
20
21
21
22
23
24
25
26
27
28
28
29
30
31
32
33
34
35
36
37
38
39
40



TABLE 3-7 (continued)

I1II. Low Linkage Gr.
(less than 1.75)

694087 41

Cement 1.
Coal 1.685173 42
Other minerals 1.620418 43
Retail trade 1.618616 44
Storage 1.594314 45
Personal services 1.577721 46
Education services 1.560575 47
Natural gas 1.530994 48
Crude oil 1.530994 48
Sulphur 1.530994 48
Electric power 1.478009 49
Other agri. prod. 1.462868 50
Wholesale trade 1.456599 51
Real estate rental 1.450068 52
Communication 1.419038 53
Health services 1L40146l 54
Finance & insur. 1.381444 55
Transportation serv. 1.339005 56
Fishing, hdnting & tr. 1.293893 57
Business services 1.276001 58
‘ Gas pipeline serv. 1.204679 59

Source : As derived from the regional I-O impact table,
NSRB, 1972.
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The commodity with the highest impact multiplier

was found to be beef and meat produc?!‘with a value of
2.98. An initi;1 increase of $1.00 in hgef and meat expen-
diture would result in a total increase éf $2.98, including
both direct and indirect effects, throughout the economy
via industrial linkages. In other words, an initial increée-
ment in this éxpenditure would triéger all the related .
input-supplying industries' purchases, thus stimulating
production throughout the whole ecégomy, with its total
effect being summed as an impact multiplier of 2.98.
Conversely, the gas pipeline transportation services secto
has the least impact on the economy in terms of induced
pro@uction for related activities with a ratio of 1.20.

In general, industries whose input supplies are
heavi}y reliant on either the local agricultural sector or
on o0il and gas éxtraction activities would tend to have
higher'impactvhultipliers. This is probably because,
with the regional economic baseqpeing resource-ériented,
the induced production effects Qould be greater if a
certain activity.dféws more on these égztors as their input
for instance, the multipliers for beef, pork and meat
products (commodity # 18) processed dairy progucts (
commodity # 19) and manufactured feeds (commodity # 20),
all tied to the resource based agriculture for their
input supplies, ranged from 2.65 to 2.98, well above the
average o¥ 1.97.

The oil and gas extraction industry (i.e. mining)

appears to have a relatively lower linkage effect, with a

57
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multiplier of 1.53, than i% expected, and refined petroleum
products (i.e. manufacturing), which involves considerable
processing and hence a large linkage effect, has a
multiplier of 2.37. Since the size of the impact multiplier
generally depends-on the degree of interindustry trans-
actions in terms of the proportion of input requiremgnts,
the service industries, in general, tend to show a lower
linkage effect compared to manufacturing industries because
the proportion of material inputs fogyservice industries is
relatively lower or conversely value added is greater.

It is not so straightforward to attempt a
direct,comparison among different studies regarding the
size of a multiplier due primarily to a different classi-
fication relating to sectorization and the different base
year of compilation. Nevertheless, when comparing the
multipliers for major sectors in our study with those -
derived in other studigs, particularly with the South
Saskatchewan River Basin study1 and the Wright study,2
it can be seen that the multipliers of our study, especially
for those resource sectors of regional importance, are

generally in line, as inditated in Table 3-8.

7 -"
e, w. Manning and A. W. Anderson, South Saskat-
chewan River Basin Study : Phase I, University of Alberta,
Y ¢
Edmonton, 1978. /".

2R. A. Wright, The Alberta Economy : An Input-
Output Analysis, University of Calgary, Calgary, 1966.

. 4 .

.



TABLE 3-8

~SELECTED MULTIPLIERS COMPARISON

Sectors : NSRB SSRB Alberta
Livestock 2.30 2.182 1.57°
Beef, pork &
meat process. 2.98 3.47 2.34
Mining-- , .
oi} and gaB9 - 1.53 1.91 1.33
Petroledhm
refinery 2.37 2.57 2.06
Trade® 1.62 1.65 1.17¢

Notes : (a) represents féeed cattle and calves.

(b) denotes the multiplier for agricultu®.in '
general because no sectoral breakdown is availahle.

(c) repreksents retail trade.

(d) denotes sexvice sector as a whole since sectoral
multiplier for trade is not available,

Sources : NSRB I-O Accounts, Table C-5 in Appendix C below;
4and T. W. Manning and A. W. Anderson, South Saskatchewan
River Basin Study : Phase I, University of Alberta, Edmonton,
1978; R. A. wright, The Alberta Economy : An Input-Output
Analysis, University of Calgary, Calgary, 1966.

o



The impact multipliers calculated above provide
a set of useful economic criteria in evaluating projgct
feasibility through a benefit-cést framework because
they represent a measure of maximum benefit induced by
or stemming from direct project implementation, assuming

the economy is operating below its capacity.
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CHAPTER 1V

INTERACTIONS BEWTEEM WATER AND THE ECONOMY

@r Use and Economic Activity

< Historically, water has been a key factor of

production. Where water facilitated production, the economy
generally flourished. 1In Alberta, the pro;incial economy
has grown in real terms more than three-fold over the
20 year period, 1952 - 1972. It can be assumed that water
use has grown with the rate of economic growth, or possibly
faster because (1) water has been considered a public good
and has been provided free or for a token fee, and (2)
the rapid development of modern technology has resulted in
an increased per-capita consumption of"ater. .
The total quantity of water withdrawn for all
uses in Alberta in 1972 (including municipal, industrial,
commercial and irrigation uses, but excluding thermal
generation, recreational and other enviranental uses)
was estimated at 452,000 million imperial dallons. The
crfide percentage distribution of this water was 76 percent
for irrigation, followed by industrial (15 percent), and
domestic/municipal (9 percent). Given that GDP for Alberta
in 1972 wa§‘$8.470 million, the ratio of water use per

4

unit of economic activi‘.wés 53 gallons of water per

’»
a
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dollar of GDP. Since most water use was for irrigation,
water use per dollar of ’in the rest of the economy,
excluding the irrigation sector, was much lower.

The sources of water to supply these totpl
provincial water requirements were from surface flows
(80 percent) and groundwater (20 percent). There is wide
seagonal variations in surface flow due to the dependency
on the snow melt in th? Rocky Mountains. For example,
a peak flow for the mohth of June in the North Saskatchewan
River can be 13 times higher than in February, the low
flow month. Although water shortage in the North Saskat-
chewan River System is not expected to become critical in
the near future, intreasing industrial activities, high
population growth, and increasing public awareness of the
environmental requirements for water suggeit that the
water balance of the basin should be carefully assessed

to forestall water-related problems that may arise.

Analysis of Industrial Water Use Survey, 1972

The 1972 Industrial Water Use Survey was undertaken
by Alberta Environment to obtain information regarding water
intake, consumption, discharge and recirculation by major
industrial water users in Alberta. This information is
critical for establishing a water resource management plan
on a\province-wide basis. This survey was limited to industrial
watef users only; other major users such as domestic

(household uses), agricultural (mostly irrigation), stock-
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watering and comme;cial uses were excluded. Also, the
survey did not account for the fresh water used for enhanced
0il recovery purposes by o0il and gas operators. The data
was analyzed to indicate water use chgracteristics through-
out the province as well as to provide detailed breakdowns
by river basin and by sources of supply.

The survey indicated that the total water intake
for the province was 355,668 million imperial gallons in
1972, of which 343,324 million gallons, or roughly 97
percent, were discharged back to the system. The remaining
3 percent, or 12,344 million gallons, was consumptively

used (Table 4-1). ¢

TABLE 4-1

WATER INTAKE, DISCHARGE AND CONSUMPTION
ALBERTA, 1972

(million imperial gallons)

a

Intake % Discharge % Consumpt. %
Mining 13,352 3.8 7,378 2.1 5,974 48.4
Manufacturing 44,771 12.6 38,732 11.3 6,039 48.9
Power gener. 297,545 83.7 297,214 86.6 331 2.¢s
TOTAL 355,668 100 343,324 100 12,344 100
Note : Mining does not include water uses by o0il and gas
industries.

b

Source: Alberta Department of Environment, Indq’g&ial Water
Use Survey, 1972 (Edmonton : 1974). NE

P
K4
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However, the results indicated in Table 4-1 are somewhat
general, for the following reasons: (1) the power generation
sector dominates the other economic sectors in terms of the
total water intake and discharge, accounting for almost

84 percent of the provincial total; (2) the power generation
sector has an insignificant rate of consumptive use; (3)
tha.major 0il and gas industries were not surveyed; and (4)
domestic and irrigation water uses were not covered in the
survey.

Given these qualifications, analysis of the results
indicates that, on a major river basin basis, and excluding
water uses for power generation, the South Saskatchewan
River Basin, provided the largest volume of water intake,
withdrawing almost 48.4 percent of the provincial intake,
followed by the Athabasca River (26.7 percent), North
Saskatchewan River (21.4 percent), Peace River (2.4 percent)
and Red Deer River (1.1 percent). 1In terms of consumptive
use, which is a more relevant indicator of net resource
input for economic activities, the Athabasca River Basin
p;ovided 41.2 percent of the total consumptive use, followed
by the North Saskatchewan (29.3 percent), South Saskatchewan
(24.4 percent), Peace River (4.2 percent) and Red Deer
River (0.9 percent).

On an industrial activity basis, excluding thermal
power uses, the chemical industry was the largest water user
of all manufacturing industries, accounting for 42.3 percent
of the total intake, followed by petroleum and coal refineries

(20.5 percent), pulp and paper (18.2 percent), and food and
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beverages (12.6 percent).

The way water is related to production processes
is measured not only by the amount of water withdrawn but
also by the degree of recirculation within the mandfacturinq
processes. For all manufacturing industries combined, the
totalkvolume recirculated was roughly four times the initial
intake; implying that the same quantity of water was used
approximately four times throughout the system for industrial
production purposes before it was finally discharged. The
chemical industry had the largest recirculation rate, about
62.6 percent of the total recirculated, followed by primary

metal (17.3 percent), petroleum refinery (l11.5 percent),

and food and beverages (5.2 percent).

Water Intake Coefficients

Different economios activities require different
amounts of water during production processes, depending
on the type of activity, degree of cooling requirements, etc.
The average relationship between water inpdt and economic
activity may be represented by a parameter called the
"average water intake coefficient". This is obtained by
dividing total annual water intake of a particular industry
by its total annual value of production. It thus measures,
for example, X million imperial gallons of water used. per
million dollars worth of prod&étion of Y commodity. I1f
sufficient time series data were to exist to allow us to

examine the change in time trend of water intake coefficients,

a variable coefficient may be utilized to reflect a change

»

«
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in water-using technology: however, only the 1972 water use
survey 1is available, and it is assumed that the water intake
coefficients generated from this survey would prevail during
the period of study. 1980 and 1985.

Table 4-2 shows the average water intake Ry
industry, as measured in terms of millions of imperial gallons
of water for every million dollars worth of industrial
production. This is a relative measure relating quantity
of water to the dollar value of production. Therefore,

a high value indicates that water intake 1is comparatively
high in relation to the value of production with which
it is associated. Alternatively, the value of the product
for which water 1S used may be comparatively lower than
that of other products, or the water 1ntake itself 1s
relatively higher than in the case of production of other
industrial products. The reciprocal of this parameter
can represent a measure of (single) factor productivity,
i.e., water prgductivity, relating the dollar value of
production to the gquantity of water required. Just as
labour productivity shows the dollar value per man-hour,
water productivity indicates the doL&ar value per unit of
water utilized.

As can be seen in Table 4l2, iﬁdustrial activities
with water intake coefficients were the chefisg) and related
industries, other mining industriés, and the leather
industry. Values ranged betwéen 45.2 and 20.0, indicating

A

N
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TABLE 4-2 I S wﬂ"»‘s{‘ o
¢ “:-_ :& ;.
WATER INTAKE COEFFICIENTS BY INDUSTRY, NSRB ¢’ 3 'ﬁ4 -
tmillion imperial gallons/1972 million dollars) . ) )\‘;
o -
N 1
B »
Industry Value
- - C—_—\ - -
Wheat 0.0
Barley 0.0
Oilseeds 0.0
Othey grains 0.0
Forage 0.0
Livestock 23.8681
Poultry & eggs 5.0581
Dairy prod. unproc. 0.0448
Other agri prod. 0.0943
Forestry products 0.0410
Fishing, hunt. & trap. 0.0
Coal 0.1869
Petroleum, crude & gas 13.4218
Other mining 32.0329
Slaughter & meat proc. 3.7003
Dairy products, proc. 2.0575
Feeds, manufact. 10.3472
Flour, cereal & bakery 0.6024
Vegetable oil mills 0.2083
Soft drinks 9.8058
Breweries & alcohol 4.6371



. TABLE 4-2 (continued)

h_,_,_,*,.._—_,_.4_.Y~__.__,. e ———— ——
. 'Y .

Industry o valugy
Other foods, @.e.8. 1.8%18
Rubbes: manufacture 0.1515%
Leather manufact. 20.0
Textile 0.3306
Hosiery & knitted 0.0

4 Clothing 0.1869
wood products 0.3927 ’
Furniture & fixture 0.1974
Pulp & paper 0.9091
Printing & publish. 0.0880
Primry"metals 17.8235
Metal fnbricated 4.6657

R MAchipéry : 0.1600
TransportabLOn equip. 0.6228

. Iy Eledtrical appliances 1.0
Cement 7.3585
Cohgfete products 1.3282
e ‘,Ready-mlx concrete ' 1.8222
. OthA; nonbmetallxcs 1.9540

, pb:roleum, refined 11.1912

. Fertilizers ) 11.6051

. yChemical products ' 45.2270

{rﬂiséell. manufact. 5.6989

‘New construction 0.0715
Repair construction 0.0175
Transportation services 0.0982
Stofage 3.3015
Communication 0.2349
Electric powver 2.2003
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TABLE 4-2 (continued)

Industry Value

Gas pipeline distr 0.1646
Water & other util 0.0
Wholesale trale 1.1604
Retail trade 0.7274
Finance & insur. 0.1105
Real estate rentals 0.0647
Education services " 0.1290 :
Hospital & health 0.5143
Accomodation & food 1.3891
Business services 0.2222
' Personal services 0.2800 *

ﬁ: This estimate may be low.
" 8ources: As estimated using data on water from
Alberta Environment, Industrial Water Use Survey, 1972

and data on production from the regional 1I-0 tables,
NSRB, 1972.

2
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that to produce one million dollars worth of prodgct,
approximately 20 to 45 million gallons of water were
required. Conversgly,,these sectors had low value factor
productivity, bec;use the value produced Per gallon of
water uged was low. Industrial activities requiring the
least amount of water per unit of production were forestry
products (0.0410), repair construction (0.0175), and real
estate rentals (0.0647). ‘

The major grain crops such as wp,eat, ‘Barle)’ :..
oilseeds, and other grains etc. were assumed to '(:aqu‘lf& P.'. .
water because there is no significant development of
1rriga€gon agriculture in the NSRB.

Since part of the water withdrawn for produyctive
pur;‘;ses may be discharged back to the river system after
its use, the factor resources required solely for consumptive

uses, i.e., the amount of water completely removed from the

.. . L ) L 4
supply by tbe*g}’o.d\lctivexmcésses, may Qe a more- apprvriatc
H P . .‘.( b4 . ‘v

.parameter for developing ghrater resource management plan.

For this purpoge, water !anumption coefficients by industry
were developed (Table 4-3). '
gy The rénking of water-using industries by intake
coefficients is somewhat different than the .ranking b§
consumpti;n coefficients because of variation jin the
proportion of water consumed to the amount withdrawn. For
example, the\primary metal, other mining, leather, fertilizer

manufact&ring, and chemical “industries, although high watg@g;

P 3,
intake users, were ranked below industries such as@lives@océ?

RN
s L

LN
2
03

crude o0il and natural gas extraction, becéu;e their.cohlhnp&ive’

. 4
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TABLE 4-3
WATER CONSUMPTION COEFFICIENTS BY INDUSTRY,NSRB
(million imperial gallons/1972 million dollars)
.~
Industry Value
- Wheat 0.0
Barley . 0.0
Oilsewds 0.0
Other grains ) ng
Forage 0.0
Livestock 23.8681
Poultry & eggs 5.0581% -
Dairy prod. unproc.1 0.0448
Other agri prod. - 0.0
Forestry ' ~ 0.0 . .
Fishing, hunt. & trap. 0.0
Coal 0.0093 )
Crude oil & nat. gas 12.4028
zﬁger mining 0.0 X
laughter & meat proc. 0.5543
Dairy prod. processed 0.5088
Feeds manufacture ' 0.6250
Flour, cereal & bakery 0.0602
Vegetable 0il mills ‘ 0.1042
-~ soft drinks 1.5534
Breweries & alcohol 0.7258

Other food, n.e.s. 0.3704
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{
. \
TABLE 84-3 (continued) ~
Industry Value . =
o
Rubber industry 0.0 |
Leather industry 0.0
Textile 0.3306
Hosiery & knitted 0.0
Clothing 0.0
wWood products 0.2618
- aurniture & fixtures 0.0 “
“\gplp & paper 0.3788 - . §
Printing &Mh. 0.0293 . 3
Primary me : 10.3333 ‘
Metal fabricated 1.2945 |
Ma&hgnery 0.0400 §
_Tranéportation equip 0.1384 i
flectrical appliance 0.0 . ’
Cement 6.9182 .[ !
Concrete products .0.8084
Ready-mix concfete 0.4444
Other non-metallic 0.6897
Petroleum, refined 2.9243
Fertilizers ~ 6.7898
Chemical products 12.9569 ¢
Miscellaneous manufact 0.5376 :
New construction 0.0135
Repair construction 0.0
Transportation services 0.0
Storage 0.0
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TABLE 4-3 (cagtinued)

Industry : Value
Communication 0.0
Electric power 2.2003
Gas distribution 0.0 .
water & other util. .0
Wholesale trade &0753 _
Retail itrade 0.0455 .
eFiljl‘ance & insur. 0.0070
Rehl-esta&‘-rentals : 0.0207
Education'sef ices 0.0403 & .
Hospital & hdaltp 0.0381 ¢
Accomodation & food . ‘&105 . -
Business services 4 0.0. . ) 4
Personal services 0.0 ‘. - . "“
‘ - ;
Note: (1) This estimate may be low. ' »
Sources : As estimated using data on water from :
Alberta Environment, Industrial Water Use Survey, 1972 "’
and data on production from the regional I-O table,

NSRB, 1972.



‘The exte‘ of ¥ndirect

uses were relatively low. The crude petroleum and natural
gas industry is a major c0nshmptive usgr, not only in terms
of absolute amount of water consumed, but also in relation

to the unit value of production. ‘ ) "

L

water Use Interaction Matrix and Water Multipliers
oy .
L 4

An increase in production activity of an industry
, :

creates not only its own demand for water sor ) duction
- -

processes but also indirect demands fo '. . her

sectors of thd economy through technic ationships.

generate ghout the

economy would edsentia nd on the degree of industrial
ingerdependence and ‘to which the industry 1is
related to the water-i ive sectors. . For instance, the
m&at processing industry requires a considerable amount of
water for its own production activities; however, there 1is
also an indirect demand for wa?r“substa.ntial gquantity
associated with raising livestoc;k‘.hat must be supplied to
the meat processing industi"as a major material input.
Therefore, in order to accurately reflect the total water
ir%quifr’ents involved in the delivery of a unit value of [\/~\\/
meat products, it is necessary to include both direct and

indirect requirements induced by an initial change in final

demand. oy

o

Q,Ehnically, the gquantitative relationship of
L 4
structural 1

terdependence between producing sectors that
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must be maintapined in order to deliver a unit value of

product to the final demand sector is succinctly summar i zed

in an impact multiplier matrix (or impact table) that 5

relates both sectoral and total owtput impacts bn the
economX.ctlsinq grom a unit, change in final demand. “ This

is typ}cal{y represented by a matrix R = [-rij]’ where

an element rij indicates the output impact on industry i 3

of an initial increase [in fi‘?l demand for commodity jJ.

Since the sectoral output impacts can be translated

ri.j
via a water matrix’ Wi 3 into a corresponding quantity of
water, superimposding a water matrix '[ wii]' arranged in
a diagonal matrix, upon an impact taﬁ}d&[ R ], would give

new matrix Q = WxR, which sho" sectoral water 1impacts
as well as total water impacts resulting ?rom a unit value
increase in final demand for a compgpdity. For example, an .

A ]

_ element qij Jgpresents the amount of water di‘ly or
¢
indigectly required for industry i as a res¥lt of

n increase
in final demand for commodity J. “Phis element will be
measured in terms of millions of gallons per million dollars.
The resultant matrix Q is often called a "water * inter-
action table" because it shows the interdependency :f one
gsector on another in terms of qﬁter quantity required,
including both direct and indirect effects via technical
linkages, as corresponding to a unit value increase in

\

final demand. The value of the water interaction table

[ qij ] th,s hinges on (]) the value of the impact table

rij; or ultimately on technological linkages Q& bij ], and

- ——

-

-,
&

.
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(2) water using technology as shown by ( w11 ]. Other things

N

being egual, the higher the ‘.hustrial link&@ges, and the
higher the water intensity of production activities to which
the industry is related, the higher the total water require-

ments induced by an initial change in*d:Ul

The water use interaction tablé esetimated for
the NSRB economy, using 1972 data, is presented in detailed

form in Table C-6, Appen‘ix &, and is summarized in Table 4-4.
4 . ¥
The column sum for any eommodity in the water use interaction

_’ebL‘angréSents the total water impact--that is, the

water content directly or indirectly assoc1ated with production
of the commodity. The waterﬂuse interactioﬁ table provxdes
-y v e, ' P - K

an integrated vyiew of the structure of the water economy
for the NSRB region. For ‘lample, from Table C-6 in Appendix
c, reading down the column of this table, each entry shows e
the amount ofnwifer required by each industry sector on the
left in response to a unit change in final demand for tée\
commodity on the top. When summing over all elements in s
a column of the table, the column sum measures the total \
amount.of water induced by a unit change in final demand
for the commodity in question.

Referring to a specific commodity from Table C-6
aéove, and reading down column 18 (beef and meat products) ,
i; can be seen that virtually all water demands of all
sectors are affected by a unit change in demand for beef

and meat products. Specifically, the industries that

receive most water impacts as demang changes in beef and

.

'y
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TABLE 4-4

WATER IMPACTS BY COMMODITY

AND WATER MULTIPLIERS

| (million imperial gallons/1972 $million)

$°

hr

. v
Commodity » a Total Water Direct Water Multiplier
. Impa‘ct Coefficient ’
DN, .. . -— ‘
Pl : ha "
3 V.
Wheat 7Y 7.0960 0 .
Barley f}v 9.5473 0 *
Oilseed_ ‘ 6.4971 0 * R
Other ’ig%ﬂl 6.0013 0 *
. Jay & foPage 6.3468 0 *
Divedtdck | 28.8235 23.8681 1.21
poultry 17.7831 5.0581 3.52
Eggs in shell ’ 17.7831 5.5081 3.52
vairy, unproc. 8.2287 0.0448 183.68
other agri prod. 1.5032 0.0943 15.94 f
Forestry: 3.0790 0.0410 75.10
Fishing, H & trap. 2.2586 0 *
coal T 3.5474 0.1869 18.82
crude oil 16.0589 13.4218 1.20
Natural g’as 16.0589 13.4218 1.20 \
sulphur 16.0589 13.4218 1.20
other minerals 35.4426 32.0329 1.11
peef & meat prod. 26.3890 3.7003 7.13
pairy prod proc. 8.5944 2.0575 4.18
Feeds manufact. 20.4924 10.3472 1.98
Vegetable o0il 5.7306 0.2083 27.51



TABLE 4-4 (gontinued)

78

Total Water

Direct Water

Commod ity Impact Coefficient Multiplier
4

Xlodr, cereal & bake 6.5300 0.6024 10.84
Soft drinks 14.9524 9.805éb 1.52
Beers & alcohol 9.1619 4.6371 1.98
Qther foods, n.e.s. 7.8813 1.8518 4.26
Tires & tubes 16.6180 0.1515 109.69
Other rubber prod. 16.6180 0.1515 109.69
Leather products 32.4848 20.0 1.62
Textile 16.1340 0.3306 48.80
Hosiery (] 8.5579 0 *
Clothes ’ 5.1614 0.1869 27.62
Lumber & plywood 5.1957 0.3927 13.23
wood products 5.1957 0.3927 13,23
Furniture & fixture 7.5732 0.1974 38.36
Pulp & paper 7.8865 0.9091 8.68
Printing & publish 3.7153 0.0880 42.22
Iron & steel 36.3134 17.8235 2.04
Other primary metal 36.3134 17.8235 2.04
Metal fabrication 19.4584 4.6657 4.17
Machinery 8.9367 0.1600 55.85
Vehicles & other 9.356¢7 0.6228 15.02
Electric appliances 12.5483 1M00 12.55
Cement 13.0175 7.3585 1.77
Other non-metal min. 10.2990 1.7014 6.05
Petroleum refinery 24,8866 11.1912 2,22
Fertilizer 21.5201 11.6051 1.85
Chemical products 59.7077 45.2270 1.32

LRI SPRRE ¥ Rt
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TABLE 4-4 (continued)

N <

P
comodicy Total Mater  Direct Water Multiplier
)]
Miscellaneous .t 18.0255 5.6989 3.16
New construction 8.4583 0.0715 118.30
Repair construction 13.8740 n.n17s 792.80 )
Transportation serv. 1.9162 0.0982 19,51
storage ’ 5.7375 3.3Q15 1.74
CoMﬁﬁnication serv. @ 1.5869 0.2349 6.76
Electric perr 4.0787 2.2003 1.85
Gas distribution 0.9740 0.1646 $.92
water & util. 6.5235 0 *
wholesale trade 3.0253 1. 2.61
Reta% 1 trade ‘ 4.0874 O.' 5.62
Finance, Insur. - 1.591% 0.1106 14.40 o
Real estate rental 1.8420 0.0647 28.47 *
Education 2.7688 0.1290 21.46 . -
Health 3.0658 0.5143 5.96
Accomodation & food 6.0530 1.3891 4.36
Business services 1.1406 0.2221 5.13
Personal services 4.3033 0.2800 15.37

Note: * refers to the fact that because of the negligible
amount of water intake involved for this sector, the multipliers
cannot be defined.

Source: As estimated from Table C-6, Appendlx C and Table 4-2,
in I-0 tables, NSRB, 1972.

-
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meat products are the livestock, meat processing, chemical,
fertilizers, feed manufacturing, crude oil and natural gas,
petroleum refinery, primary metal and other mining industries.
The water quantities of these imdustries generated by an
additional one million dollars increase in beef and meat
products are estimated to be 17.41, 3.86, 2.42, 0.51, 0.42,
0.38, 0.31, 0.28, and 0.23 respectively, all measured in terms
of million imperial gallons. The total water impacts on the
basin economy arising from a one million dollar change 1in

beef and meat products thus amounted to 26.40 million gallons,
which, when compared with its own direct usage of 3.7 million
gallons per one million dollars, implies a total 22.7 million
gallons of indirect demands being generated throughout the
basin economy. The total water impacts expressed in terms

of million imperial qalloné’per million dollars, as they are
ranked in descending order of magnitude, showed that, on an
inter-industry basis, the chemical industry was the highest
with 59.71, followed by iron and steel (36.31), other mining
(35.44), leather (32.48), livestock (28.82), beef and meat
products (26.39), petroleum refinery (24.89), ®ertilizer
(21.52), feeds manufacture (20.49), metal fabgication (19.46),
miscellaneous manufacture (18.03), poultry and eggs (17.78),
rubber products (16.62), and crude oil and natural gas
(16.06). On the other hand, some of the industries with

the least water impacts are'gas pipeline service (0.97),
business service (1.14), and communication service (1,59). _. ‘t_-”

. . b % Yo
It is generally observed thgt some of commodities vith“h‘-.

o
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" largest water impacts tend to be associated with those with

high values of multiplier effects from industrial linkages;
however, this does not Qg}d true for all commodities,
because it can also vary with thollovel of water-using
technology that production processes are u.inq?3

A water multiplier relates a unit change in direc
water usage of an industry to total water impacts throu )
all sectors of the economy. These comprise both direct ar’
indirect requirements due to the induced water usages cal
upon by all input-supplying sectors to the industr;i T
propprtion by which total water req7nrements exceed the
initial direct regufrement ‘is calle@ a "water multiplier”
because it represents a factor by u%lch the initial amount
must bat@ltiplied to obtain the total requirements
associat‘d with commodity production. Technically, it is

computed as

‘-‘ ..

-

That is, the sum of water quantity required by each industry
in producing a unit of the jth commodity divided by the

direct coefficient wj.
A high water multiplier implies that an industry's

qperation will have largc'wnter demands placed upon other

". ’.g : 1"’

.« 4

AP
?’ n"’e*ctors of the ecqnromy. relﬂtxve to its own demand. . This is
ot _

P,

o

g .
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because (1) either the industry is technologically linked
mo;o closely to yakor-xntohﬁivo'f.ctoro such as the chemical, '
pulp and paper, iron and bBteeg, livestock or losfhor
industries, or (2) the direct v*: coefficient for its own
use is very low. | '

Water multipliers, as o-timg‘oﬁ for the NSRB, are
given in Table 4-4. It i% apparent from this table that
high water multipliers were associated with fopair construction
(292.8), dairy products, unprocessed (183.7), and the rubber.
industry (109.7) These industries had very low water
coefficients for their own operat;ons and/or they are technically
tied to high water using sectors for their input. For
example, about 85 percent of fthe multiplier Jalue of 109.8
for the rubber industry is explained by the fact that this
industry draws heavily on a water-intensive user, the
chemical industry, for its inputs. Most industrfes with
high direct water coefficients, such as livestock, leather,
primary metal, chemical and fertilizers, mining and ' .
petroleum refinery, etc. had water nultiplin;s of only
1.1 to 2.2. 1t appears that ghCIQ industries, being high
water users themselves, may nat create much multiplicative
effect on the rest of economy. A;.o, although the direct
water requirements of grain proivcera are lasu@bd to be nil\

-

due to the absence of irri,-tiq.ragriculture.”!hese R
. w Yy |

1Y [
producers are associated with agproximately six to nide
nmillion Qa}lonu of watqr per million dollars of output
« o . .
when analyzed on an interindustry basis, because of the

-






indirect requirements for chemical and fertilizer products

.. that afé required for agricultural production.

» . ,
\

Project Evaluwation and Policy Implications

-
-

( . The economic parameters of “the I1-O methodology
are useful for developing a framework for a water use
projection model, and p;rticularly useful to provige a
measurement device for evalllating water resource projects.
The major policy uses of the economic parameters sucﬁ as

impact multipliers, water intake coefficients, the water
use interaction table, and water mult;pliers are : (1)

in assessing the economic feasibility of proposed resource
projects, it lends itself to the mgasurement of economic
benefits, in particular, secondary benefitg’;CCruing from
the project; (2) in considering the possible industrial
location, it can serve as a management tool in determining
the overall resource balance in the future withiﬁ a region,
given the proposed level of economic activity: (3) it can
pfovide a basis for identifying the sed;n;g} income and
water impacts thrqughout the regional economy originating
from a proposed plant operation, which would be essential
for establishing a regional water managenent strategy; and
(4)it also can be useful for formulating a policy decision
regarding selection of an industrial activity to optimize

resource use while maximizing the income effects upon the

economy .
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The investment criterion assumes that resources
devoted to water develaopment projegts are to be utilized
as efficiently as those in 6ther sectors Qf the ecomomy.

A\

~In other words, the marginai retprn'o additioﬁ;l investment
in water‘brbiebts shoula bé at least as high}as'those
obtainable §£om other sectors of éhi eLLnomy.

. Benefit-cost ana}ysié is often gged‘tp'?etermine
the economic efficiéncy of'water resourcé investment
projects.‘1 Such projects usually gepefate income or benefit
streams that extend over a long‘period of time and stretch
beyond the direct project outputs. The analyst must
quantify both the primary benefits of the project and also
the secondary effects stemming frém or induced by the
project output.2 An input-output table for the region under
study, through its impact multiplier matrix, provides a
quantitative measurement of secondary benefits that may

result. Thus, in determining the economic feasibility of

proposed water resource projects, an input-output table,

lFor standard references dealing with benefit-
cost analysis related to water resource projects, see
Ootto Eckstein, Water Resource Development : The Economics
of Project Evaluation, {Cambridge : Harvard University
Press, 1958), and C. W. Howe, Benefit-Cost Analysis for

Water System Planning, (Baltimore : Publication Press Inc. 1971).
. W

2Secondary benefits should only be counted as

- 84

efficienc%)benefits if resources are less than fully employed.
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particularly the inverse matrix, may provide a useful
device for the measurement of benefits in the evaluation
process.

The water input coefficients that relate water
quantity to level of production indicate which sectors or
industrial activiti;s will be compatible with the e*isting
and anticipated supply of water. Cohversely, given the
expected level of economic activities in the future, water
' requirements can be projected, thus enabling the water ‘
'ﬁlanners to establish the fhture supply alternatives lo meet
the anticipated demands. .

If the policy maker, taking a province-wide
a;counting.stance, is interested in assessing total impacts
on water resources result{ng from any particular industrial
activity, the water use ;nteraction table will identify
sectoral and overall impacts on water resources originating
from a change in the output of this industry. Fﬁrthe;more,
if a closed economy is assumed, the water multiplier table,
which includes both direct and indirect requirements, will
determine the total, water bélanCe of the province, something
that is sometimes obscured when only direct requirements ;re
considered. '

Regarding setting of priorities with respect to
choice of industrial location, if a region under consideration .
is séarce in water resources, -a priority might be given to
the industry having a high-income effett per unit of water
used, taking into account both direcé and indirect income

generated, vis-a-vis the water quanfity required by the .

initial industry.
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¢ CHAPTER V

C e

PROJECTIONS OF FUTURE WATER DEMAND
FOR 1980 AND 1985 »

This chapter provides prbjcctionl of water
requi}eﬁent- for the basin, baled.6n the input-output
models empirically estimated in chapters IIX ;nq Iv;
and assuming several scenarios of ffnal demands, - @

‘ ;;ojections of water'requirements_&ere developed -
by: (1) hypothesizing three tealistic.;anges of growth for
each of the final demand categories on the basis of past
trends and future projections; '(2) éalculgting output
projections on.an.inter-industry basis as consistent with
each set of final demand scenarios developed for 1980 and
- 1985 by means of the inverse matrix, R : and (3) identifying
water requirement projections for. 1980 and 1985 on both
a sectoral and total basin basis by utilizing the water-
use interaction table, Q. Thé level of future water .e
requirements for the basin were then compared to the
availabie supély of water in the bagin in order to identify
any shortages or surpluses in water resources.

To estimate'ffg:i demand in the “future for the
Alberta economy and its subset, the NSRB economy, it is
useful to examine the Alberta economy in recent years
relative to the Canadian economy, and to focus on those

sectors that are considered to be prime movers of the

economy, that is, so-called basic export industries whose
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ta'u':ut'hé forces will undo.'tlh'thc‘ growth processes o.f
the segion. The trend of these basic oxﬁorﬁ sectors will |
be specified, tnking nto aceount‘rationql tren? :.c€:r. /
and foreign market cohdition- antic’ipatod‘durinq the ' /
_projection perfeds.. ' . /ST . . | /’

During the period, 1961-1976, the Alberta economy
outperformed the Canadianveconéhy in terms of annualngrowth
rates. The GDP‘pf_Alberta increased by roughly S.S'pe:cent
per year in real terms, whilé Canada's GDP increased by
5.0 percéntl During 1970-1976 only, the gap between the
growth rates of two economies became more, prominent dué to
" Alberta's 7.3 percent annual growth compared to C&nada's
4.6 percent. This 15 due largely to the fact that Alb'erta,
. with its sustained' eneryy resource base and its export
potential, especially following the 1973 oil crisis with
higher oil prices, was able to maintain a growth pace abové_
the national averaée. This in turn caugéd éignificant ,
in-migration into the province. Equally important is the
contribution to economic growth of the agricultural sectog
in the provi;ce which not only increased p;oduction/
gradually over time, but also responded favourably ﬁo
foreign market developments, particularly after 1973.

This interaction between economic growth and:
population immigration has benefited the province jin the
sense that Alberta was able to acquire the necessary labour

input without encountering potential labour bottlenecks;

‘at the same time, this increased in-migration itsplf provided
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a sufficient base for expansion of donoltid\.grkotl, wﬁ/ph
in turn -tinulntod further oconouic nctivttio- of -uppf)iinq
ipdustries. | '

' Extending our horizon into the mia-1980's, the
prospects for both Cahadian liq Albit&if.oeauniho"nppitr :
to. that the growth rates Qf both ecoriomies will likely
begin)to -loé down to a moderate level of 3b ;o 4.0 percent
per year, mainly because of anticipated weakening in external
environments, in paééfeular, the sld®down in the U. S.
economy as well as the levelliﬂg off of the population
and labour force. -~ .

Develogpent_%g Ecgnomic Scenarios, 1340 and 1985

[ )
The bagic considerations underlying final demand

scenarios depend upon two factors. The first factor is

the trend of the Canadian economy from a lonérﬁn perspective,
in particular, with respect toc major categories of national
expenditure such as consumer durables, non-dufables,

machinery and equipment, construction and foreign trade.

These projections have been recently updated by the Economic

Council of Canadal

and incorporate changes in the economic
structure brought about by the 1973 o0il crisis. Since the

economic structure has been undergoing a drastic adjustment

lEconomic Council of Canada, Options for Growth,
Twelfth Annual Review, (Ottawa : 1975).

\



process fq‘lowiné the external shock inflicted by the oil
crisis of 1973, any fu{gro scenarios, in particular,

energy and its related products and its consumption pattern,
should take this or into account. In this regard, the
. Rconomié¢ Council developed variouo‘ocona:foo that depend
on. combinatidns of assumptions regarding en;tqy prices,
population growth' and growth projections of major tra::ling
partners. Although a specific scenario is meant to be
associated with @« specific rate of growth in each category
of demand, the general theme of the projections is that

the growth rate of GNP for Canada is expected to recover
slightly from the 1966-1973 average of 5.0 percent to about
5.6 percent to 5.7 percent for the period up to 1980, and
then to slow down to a level of 3.6 to 4.3 percent for the
ensuing period of 1980-1985. This projection may be
somewhat optimistic since actual growth recorded to 1978

is well below the projected level.

By demand component, residential construction
and eﬁrorts are éxpected to weaken due to a stabilizing
'population and less buoyant foreign economic conditions
that are anticipated. Meanwhile, other investments and
consumer expenditures in general are enpected to gradually
decelerate from the 1970's until the mid-1980's.

The second basic consideration in the scenarios
is that the population trend of the province as compared
to that of Canada will be an important determinant of

future consumer expenditures. The population is important
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in determining the demand factors for nnjor final demand
oxpondtturdi. In the 1980's Canada will llkely experience
clov population growth, probably around 1.1 per ¢t per
yolr, mainly due to the fertility rate levelli ::fo and
net immigration stabiliszing. However, thé gro th rate of
the Albarta population is expected to suihas that of
Canada over tt: same period because in-migration will

) tRe massive resource development slated
A and through the mid-1980's. The

contimme due

for the late 1

90

population of the province is forecast to grow a rage

annual rate of 2.0 to 2.2 percent over the 19
period.1 almost dquble that of the Canadian population
during the same period.

Using these two factors, the final demand
scenarios for the NSRB were developed for 1980 and 1985.
The purpose of scenarios is to indicate the range of
developments possible rather than to forecast a precise

future. Consequently, three broad scenarios were developed

utilizing the assumptions of populatioh growth and projected

growth rates of similar categories of final demand, as
prepared by the Economic Council of Canada, i.e., (1) Low

Growth, (2) Medium Growth, and (3) High %Fgwth. -

1Alberta Bureau of Statistics, Po ulation
Projections Alberta, 1972 - 1985, (Edmonton 1977).
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The major basic export industries of the region

that poéiv.to the regional economy are oil and gas, petro-
.chcmfénls, eloétricity, and agriculture, which tofether
ac¢count for almost 80 percent of the region's export total.
Regional growth thus depends ultimately on the performance
of exports by these sectors. In view of this, these four
sectors will be examined below in terms of their trends,
recent developments, and future growth potential, with the
objective of designing three plausible scenarios.

It should be noted that although export demand
constitgtes an ovgrridinq component of the total final
demand for the basin, especially for the resource-based
sectors which will be analyzed in the following sectijons,
the development of final demand scenarios for these sectors
is based on a measure of total final demands including

regional consumption, investm@nt and government expenditures.

0il and Gas Extraction \ \\

The energy resources sector has been and will
remain the prime driving force of the provincial economy
into the foreseeable future. In view of this, the future
development of this sector will greatly affect not only
the growth potential of the regional econ;;y but also the
total requirements for water resources is the basin, due
to its relatively water-intensive nature of rei:;/ e

extraction activities.

Since the 19734bil embargo by OPEC countries
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and the subsequent upsurge in world oil prices, the energy
problem has cnnrgod,an one of Wle most important economic
issues facing people. Alberta, as a major supplier of
'onorqy resources to Canada, became aware that these energy .
{;;.ourcoo ake Qou-roncunbln, and require efficient resource
manRgement poliélol to maximize the net social benefits
from these depleting resources. B
Conventional oil production in Alberta since the
1960's has increased at an anﬁual rate of about 10 percent,
presumably in response to a strong energy demand from both
) the U. S. market and Canada. However, with a peak pro-
duc}ion in 197 of 522 million barrels, the oil production
from conventional fields began to decline gradually to a
level of around 380 million barrels in 1977, reflecting
a state of gradual deplétion of the existing reserves.
The compensating positive factor offsetting this declining
production of conventional oil can be found in the new tar
sand development and discovery of heavy oil sand reserves
in northern Alberta. The oil sand deposits including both
tar'sands and heavy oil sands are estimated to be 950 billion
barrels,1 of which 74 billion or 8 percent of the total is
considered to be economically recoverable with surface mining.
The remaining deposits will have to be extracted by so-called

"in-situ" recovery methods because the overburden is 150

to 2000 feet deep (Table 5-1).

I&. H. Nicholls and R. W. Luhning, "Heavy 0il Sand

In-Situ Pilot Plants in Alberta," The 0il Sands of Canada-
Venezuela, Canadian Imstitute of Mining and Metallurygy, 1978.
pp. 527-37. This section made use of the information contained above.
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~ TABLE $-1
| . ] .
THE OIL SAND RESERVE BSTIMATR, ALBERTA
| [ 4
SN . ; & - ‘ .
" Overburden Barrels .
( feet ) (billions)
| . .-
0 - 150 74
~ 150 - 500 . 138
500 plus 741
TOTAL 950
x o
Source: J. H. Nicholls and R. W. Luhning, . \ .

“Heavy Oil Sand In-Situ Pilot Plants in Alberta,”
The 0il Sands of Canada-Venezuela, The Canadian
Institute of MIning and Netallurgy, 1978.

The Athabasca deposit has the largest reserve,
with an estimated 626 billion barrels or almost 66 percent
of the total, followed by the C&ld Lake deposit, with some
16{ billion barrels; remaining reserves are in the Wabasca
and Peace River region.

The.importance of this new oil sand reserve
can be observed by comparing the estimated total oil sand
deposits of 950 billion barrels to the total proven
conventional o0il reserves of approximately 5.4 billion
barrels. Even counting on}y the reserve (74 billion
barrels) recoverable by surface mining, the oil sands

contain approximately 14 times the conventional reserves.

e e—
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Canada total energy demand will grow at an apnual rate of
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peresat for the "Nigh Bneryy Prise” ssgmario. A prejection
by Imperipl Oil Co. Led.? 1s that, bewesa 1973 and 1993,

i

3.9 percent, thus reachimy $.0 million barrels per day in

199;. from 2.5 million barrels per day in 197S. .
Against the provincial and national energy forecasts,

the NSRB ecenomy can be discussed with respect to its

pioductiéo capacity of energy and export market poteatial,

and energy ocharlo; may be forlJlutod for the years 1980

and 1905,

\

1!eonoulc Council of Canada, tions for G '
Twelfth Annual Review, (Ottawa : 1973), pp. -31.
an estimate of a 1.0 percent growth rate in total Canedian
snergy demand to 1990, sese National Energy Doard,
8 1y and Demand in Canada and rt Demand for
- provincial

, L ]
energy outlook, particularly in respect to natural gas
demand and supply, it is estimated by ERCB that during the
1978-1985 period, Alberta gas demand is expected to grow
at 3.9 to 4.9 percent per year. FPor this point, see

Energy Resources Conservation Board, The Supply of and
Demand for Alberta Gas, (Calgary : 19787

2ld-onton Journal, December 13, 1976.
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mxo—hu. thet are engiived oo affest oil prefustion.
in the region will be (1) @e 4. s'pillion dollar Cold Lake

heavy oil project proposed by Imperial ¢il Cempany. and
" (2) the Liqyémimster heavy oil project of Weeky Oil with:
capital ocoSts of some 6600 million. .

_ The Cold Lake project vill fiave o signiticant
wuuwmumummu of
Z proguctios m and ghe huge iatake of water for steam
njection anf water fl0od ressvery ssthods to be used for
extracting bitumen. The project is scheduled to co-wo
,pa-ou. construction im 1981 and to be completed ia 198%.
’ The modocttn capacity of the projest, when in full
operation, i estimated to i. 150, “0 to 160,000 berrels
per day’ of aynthetic crude oil, which would incresse the
total basin's capacity by 30 percesat over that of 1972.

In view of the poteatial developments in demand )

and supply of crude oil in the basin, it is reasonable to

Resocurce Management Coasultant, socio-Bconoaic

Overview of the Cold Lake Beavy o1l m;«:mn) .
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develép scenarios incorporating growth patterns in final
demand of 1.0 percent, 1.5 percent and 2.0 percéht——Low,
Medium'and High growth assumptions, respectively.

Regarding naturai"gas production, the provihcial
rate of growth had averaged 2.0 to 3.0 perqent‘per yvear
since the 1960's and has acceasrated recently, especially
with the emergence of a pricing policy that is based on é;
‘thermal energy content con.\pared‘ to“that of crude oil.
Although it is true that the conventional oil and gas
reserves in the province will eventually be depleted in the
course of time, it is unlikely that eventuality would occur
in.the time frame under consideration in this study. For
example, as of 1976, the life index for conventional gas
reserves in Alberta is'kndwn to ge approximately 21 years,
about 50 percent longer than that for conventional oil, thus
implying natural gas would last 50 percent longer in time
than oil. Discovery of gas reserves.within the basin appears
unlikely and any increase in gas production will likely
be due to stepped-up opera;ions of existing fields. The
Economic Council. of Canada predicts that national gas
energy requirements are exéected to increase by 8.5 percent
per year over the 1975-1980 period, mainly because of the
versatile uses of this form of energy, including use as
feedstocks in large-scale petrochemical complexes, and also
because natural gas is underpriced relative to crude oil
in terms of thermal energy cqgntent. After 1980 the rate 0%

growth will slow to between 3.5 percent and 5.0 percent per
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year, depending on the pricing poli?y adopted by the
govdrnment. .

The NSRB's relative importance in supplying gas
for both‘regional consumption and export demand is likely
to level off, ﬁarticularly in the long run, because new
reserves of considerable size are reported outside the
pbasin such as the Elmworth area near Grande Prairie, which
has an estimated reserve of some 100 trillion cubic feet.

In consideration of the above factors relating to
supply and demand for natural gas, a scenario will be
developed assuming that the total final demand for natural
gas widt grow by 3.0 percent, 4.0 percent, and 5.0 percent
(Low, Medium, agd High) for 1972-1980 and 2.0, 3.0, and 4.0

»

percent for 1981-1985.

L]

™

Electric Power )

The rapid economié and population growth in Alberta
has resulted in electric powér generation more than doubling
over the 1966 to 1976 period, from 6,149 gigawatt hour (GWH)
to 15,779 GWH, equivalent to an annual real growth rate of
more than 9.0 percent. This power demand has been met
exclusively by thermal power developments, mainly because
coal or natural gas, the major fuel inputs to power deneration,
have been readily available in the province at relatively
moderate price.

In 1972, roughly 76 percent of the net generating

capaciwy in Alberta was located in the NSRB, the major stations
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being the large-scale thermal power plants operated by
Calgary Power in the Wabamun Lake area and the gas-fired
generating plants operated by Edmonton Power along the
North Saskatchewan River.

Consijdering the trend in power démand since 1972,
and subsequentjplanned investment scﬁeéules in power plant

capacity withih~the basin until 1985 (Table 5-2), it

TABLE 5-2

LIST OF MAJOR POWER DEVELOPMENT PROJECTS

98

Project Name Type Time Frame Capacity
(megawatts)

Calgary Power

Sundance Units Thermal 1974-1980 510
# 4, 5, & 6
Keephills plant Thermal 1977-1984 750

Edmonton Power

Clover Bar Thermal 1973-1978 350

Genesee Plant Thermal 1980-1985 750
Alberta Power ‘\

Forestburg #5 Thermal 1977-1981 352
TOTAL 2,712

|

Source: Alberta Department of Business Development and
Tourism, List of Industrial Projects, 1978 (Edmonton : 1978)
and Energy Resources Conservation Board, Cumulative Annual
Statistics, Electric Power Industry, (Calgary : 1976).
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appears likely that net capacity in the basin will increase
from 2,09]1 megawatts in 1972 to about 4,80? megawatts in
1985. The major power projects within the basin that have
been completed since 1972, and the ones planned during the
projection period, 1980-1985, are provided in fable 5-2.
Two large-scalé power projects will be coming on stream
in the 1980's, i.e., (1) Keephills power plant by Calgary
power (two 375 megawatt units), and (2) Genesee Power Plant
by Edmonton Power (two 375 megawatt units). These two
plants will be céal—fired, and the coal will be supplied
locally implying that sub-bituminous coal production will be
increased subsfﬁntially. |
Assuming the capacity load factor does not change
significantly, the expected increase in power generating
capacity can be translated ;pto a corresponding increase in
power generation., It is thus expected that the demand for
electric power will increase by about 7.5 percent per year
over the 1972-1985 period. Based on the above, the final
demand scenarios for electric power were formulated to range
petween 5.5 percent for Low, 7.5 gercent for Medium, and

9.5 percent for High.

Chemical Products Sector

: The chemical industry, encompassing such diverse
products as inorganic chemicals, organic chemicals, petro-
chemicals and fertilizers, will continue to expand as one

of the most pivotal manufacturing bases in the NSRB region

99



because of ready accessibility to abundant foodltockl; mainly
natural gas, which is being produced in the basin, .nﬁ also
because of the provincial government's industrial policy of
ensuring maximum processing of energy reuourccl with n
Alberta.

The major large-scale petrochemicalﬂ%‘iﬁloxel in
the region are concentrated in the idmonton-ior; Jnokatchewan
area. These account for almost 7§ percent of pxovinoial

production. The prospects for jndustrial expansion of petro-

chemical products are high indicated by the industrial

composition of propose tments. As of January 1, 1978,

capital investment prOJect proposals submitted by major B
industries in Alberta amounted to $18.5 billion, o{'whlch
gome $16 billion or 86.5 percent will be invested ipi'hg
petroleum and petrochemical products sector. The',poclﬁic
proposals that will dlreoqu affect the capacity ©of. th. 5
petrochemical sector are Aiscussed in the following gsections.

Dow Chemlcals of Canada is planning to invest
$400 to $500 million to expand plant facilities through
upgrading and ¢onstruction of new structures. The ultimate
impact will be to substantially increase productive capacity,
probably by some 30 to 50 percent. Petrochemical products
directly affected by the project will include vinyl chloride
monpmer, ethylene dioxide, polyethylene, formaldehyde, etc.
The major feedstocks for this production will be produced
by Alberta Gas Ethylene Ltd., at the Joffre plant. Other

significant investments in the region that are expected to

come on stream in the 1980's are:

100
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1. A $50 million projéct by Diamond Shamrock
Alta. Gas Ltd. with a producﬁivo capacity of 200 Million
pounds of polyvinyl chloride per ycur;

2. A §5 to 310 million project by Shoritt-cordon
Mines Ltd. to install a new yrea plant for increased
fertilizer production; ’ 

3. A $250 million project initiated by Petro-
chemical Alta Ltd. with scheduled ptoduction of bonzone, and

. A ﬂnion Carbide Canada project with an air

separation plant scheduled to be built in Fort Saskatchewan.

The expected capacity increase in petrochemical
production is in line with the anticipated rapid increase
in market demand for these products, which is projected to
grow at 10 percent per year nat1ona11y until 1985.

Based on the toregoing expected developments in
the petrochemical sector in the coming decade, and on the
resource potential that the basin economy possesses, scenarios
assuming a 3 percent, 5 percent and 7 percent rate of growth
will be developed for the Low, Medium and High cases respect-
ively.

-
Ld

Agricultural Sector

Alberta has traditionally been ﬁ!? of the major
grain producing and exporting provinces in Canada. The
agricultural sector in the basin is basically mixed farming;
with wheat, barley, oats, and rapeseed the major grain

outputs and livestock the major non-grain product. The

101
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inherent economic problem facing agriculture in Canada is

that agricultural prices recedved by farmers are usually

determined exogenously by foreign markct\conditlonl while
opcratinq costs rise with the general Lnﬁlationary trend.

The projcctionl of future agricultural prices expected and

the export demand anticfbated over the next doo“n are very
difficult to make, because both price and donnﬁd for Alberta
quicultu;a! products, especially qralnl.ﬁatlt‘dopond almost
entirely on. foreign supply and doma;d conditions. In view of
this uncer?ainty rigardinq export prospects for agricultural
products, and considering a projection for agrcultural exports

by»thé Economic Council of Canada showing 3.8 percent to 4.4

percent annual growth in the 1975-1980 and 3.1 to 4.6 per-

cent in the 1980-1985 period1 (depending on assumptions
concerning the strength of the external environment), the
following growth pattern of export demand for the NSRB

agricultural products is hypothesized (Table 5-3).

TABLE 5-%
ANNUAL GROWTH RATES dg‘.INAL DEMAND FOR

AGRICULTURAL PRODUC?S, NSRB, 1972-85

Low Medium High
| . %
+ Grains 3.0 3.5 . . 4.0

cultural

ket ol W
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Final Demand Scenarios

° With the growth of key export sectors (accounting

for almost 80 percent of the regional export total) detexrmined
as described above, the basic growth factors for all commo-
diti:l in the final demand sector corresponding to three
sconomic scenarios--Low, Medium and High--were developed,
The underlying population growth assumptions were 1.0, 2.0
nnd 3.0 percent for the Low, Medium and Migh scenarios,
relpcciivoly. Also taken into account were the overall
national trends for the next decade for various final demand
components (such as durables, non-durables, and residential
construction) as foreéasted by the Economic Council of
canada.1

The summary results of the three final demand
scenarios, by major commodity group and for both 1980 and

1985 are presented in Table 5-4. The disaggregated final

demand vectors for 1980 and 1985 are shown in Appendix D.

-

‘-

1Economic Council of Canada, Twelfth Annual

Revig;i %Stions for Growth, (Ottawa : 1975), particularly
p' p- .
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TABLE 5-4

FINAL DEMAND SCENARIOS, 1980 & 1985, Nsma!

(millidns of 1972 dollars)

Major Commodity 1980 1985

Growp Low fhd High Low Med High
Agriculture2 148 165 186 170 202 234
Mining3 673 708 745 716 779 8137
Manufacturing 249 326 417 300 443 600
Construction 1,055 1,139 1,229 1,283 1,452 1,643 :
Transportation® 210 227 245 232 263 298
Utilities 137 168 182 176 237 279
'I‘rade5 453 490 529 501 568 644
Finance® 151 164 177 167 190 215
Services 1,051 1,137 1,229 1,119 1,272 1,443
TOTAL 4,129 4,526 4,929 4,665 5,405 6,194

Notes: (l1)Final demands for each sector are determined
autonomously according to low, medium and high
scenarios, including export demands that are measured
on a net trade flow basis, .

(2) Includes forestry, fishing, hunting and trapping.
(3)Includes oil and gas extraction.

(4) Includes storage and communication.

(5)Includes retail and wholesale trade.

(6)Includes insurance and real estate.

o~




Output Projections for 1980 and 198%

-

d
The following chart (Pigure 5-1) presents the
LY
- ’
schemat ic sequence or procedure ufé€d in estimating water use

projections, commencing with a final demand scenario.

and net oxporyby major commodity, that is likoly.

in tl’ future., The level.of output of each indus

-

will be consistent with this specified bill of fin gemand

is identified, given certain market shareﬁh !
X

technology asgumptions. An inverse matri impact

translates the final demand scenario into a set of industry
output requirements that must prevail if the final demand

is to be satisfied. The projected level of each industry
output thus obtained can be transformed into a volume of
water required for production via a water technology matrix.
Since water use by an industry involves either withdrawal'
or consumptive use, water use projections can be per formed
“in two ways, using either total intake or consumptive
amounts.

According to the model developed earlier, the
basin economy, as measured by real gross output, is expected
to grow at an annual rate ranging between a low of 3.0
pe;cent and a high of 6.0 percent to 1985. The most likely

scenario, Medium, indicates that the outputs of the basin

economy will grow at an annual rate of 4.0 to 4.5 percent

105
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\
over the projection period. The total value of gross ‘

{ndustry outputs, measured in terms of 1972 dollars, is
expected to reach $8,07) million in 1900 and $9,726 million
in 1903, compared to $35,998 million in 1972, according to
the Medium scenario. The Low and High scenarios showed a
total of $7,342 and $8,35) million rolpoct{:oly for 1980
and $8,819 million and 811,109 million, respectively, for
19858, .

Broken down by individual sectors, it can be seen
that utilities (in particular, electgic power), manufacturing
and construction sectors will be among the leading sectors
of the basin economy, all registering qrowtﬂc;ato. of 6.0
to 7.0 percent per year throughout the projection period. ,
Service sectors in general will remain relatively weak in
terms of rate of growth. As far as the basin is concorngd.
mining activities, including crude oil and natural gas,
are projected to grow at a modest rate of 2.5 peréent per
year over the period, mainly because, flthough the external
demand pressure on Albertax energy resources will likely
remain strohg, production from conventional oiland gas
fields, which comprises most of the basin'g energy resources,
will decline or level off due to a gradual depletion of
existing reserves. It is more likely that additional
pressure on Alberta energy resources will be increasingly
met by resource developments elsewhere in the province, such
as Athabasca o0il sands and Peace River Deep Basin Devlopment,

although the Cold Lake project in the basin to be analyzed



f _ 100
®.:

later would undoubtedly olwplmt the declining production
from conventional oil fields.

on the other hamd, agriculture is likely to grow
parallel with the pace of the overall basin economy through-
out the projection perigl to 1983, sssuming steady market
developments both at hi;i’C.dvlhrood. Neanvhile, tertiary
industries such as sesvices, finance and insurance will
-ut_quru below the overall level of the badin ecanomy.
The following table (Table 5-5) presemnts s summary of output
p:;;joctlom for 1900 and 1983 by major imdustry group.
Detajled output projections for all industies is given in
Appendix bi Table D '

. TABLE $8-9

QUTPUT PROJECTIONS POR 1900% 1985, NSRB
(millions of 1972 dollares)

L)

Industry” Low n:;.o @igh  Low 1::3 Migh .
Agriculture s8¢ 650 717 654 172 900

Mining 937 1,001 1,06% 1,024 1,141 1,256 .
Manufacturing 1,518 },738 1,968 1,793 2,209 /2,667
construction 1,180 1,27% 1,376 1,421 1{6 1,823
Transportation 23 462 503 475 548 628
vtilities 232 273 296 204 363 @2s

Trade 633 689 748 711 814 929
Finance 502 543 585 ss¢ 631 712
Services 1,331 1,443 1,562 1,437 1,637 1,769

TOTAL 7,342 8,073 8,819 8,353 9,7:, 11,109
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. . loognl'to sotivity. s uoun#’ measured in terme of N
Gross Domestic Product (GDP) net ©f intermediate input
tzansactions betveea imdustries. GOP conaists of such .
factor payments as wages, salaries, rents, interest, taxes,

etc. resulting from economic activities. The basin‘s GOP

was projected as follows: given the projected output veotors

for 1900 and 1983, as calculated sbove using the inveree

matrix ond final depmend y rice, & vector i:t‘ﬁ velup

.edod ratios for the ba r l!f: was applied to these

projected output vectors to compute the corresponding value

added or GDP for each ‘industry. GOP, onproonoe in terms of

1972 conatant dollars, is expected to reach $3,079 million

forethe Low Case, $5,840 million for the Medium Case, and

$6,645 million for the Migh Case in 188, while the corres-
ponding figures for 1980 would be $4,321 million, $4,93L, and
$5,343 million respectively. This is shown in Table 5-6.

when measured in terms“of) average annual qgrowth rates, (+00] 4

is expectel to grov at rftes between 1.0 to 6.0 porcontl

/

lxt is noteworthy that the projections for 1978~
198% based on an ecomometric grewth model by R. Wright and
R. Mansell, An lygis of Bconomic Develo nt, Growth and

' rta rne- . ®
ment, Unpu s poret, , Jocusing upon inter-relationships
between economic development and demographic varisbles (endo-
genous) showed atverage annual growth rates ranging betyden L

3.2 and 5.8 percent depending on different scenarios postulated
reqarding the growth rates of exogenous sectors such as

agriculture, manufacturing and mining (oil and gas). Alshough .
econometric models and input-output models are based on P
different methodologies and assumptions, it is interesting to

note that Scenario (2) and (5) in the Wright-Mansell model

which is considered to be as close to our final demand medium
scenario, gengrated growth projections of 3.2 percent and 3.4
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. TABLE 5-6

GDP PROJECTIONS FOR 19B0 & 1985, NSRB

# (millions of 1972 dollays)
' - 1§
1980 1985
Industry Low Med High Low Med High
A
Agriculture . 26} 288 316 293 343 397
Mining 616 657 700 673 749 824
Manufacturing 471 547 627 563 708 867
Construction 500 540 583 606 687 777
Transportation 333 364 396 374 431 495
Utilities 170 200 217 ° 208 267 312
Trade 423 460 500 475 544 622
Finance 404 437 471 447 507 573
Services . 958 1,039 1,124 1,034 1,178 1,338

public Admin. 385 398 409 406 425 440

GDP at market

Prices 4,521 4,931 5,343 5,079 5,840 6,645




111
during the period.
The contribution of any sector to overall growth
is often measured by a so-called sectoral contribution rate,
-

defined as the sectoral growth rate weighted by the sector's
relative size in the base year,v;;d divided by the total

GDP growth rate. This rate reflects not only the absolute
rate of sectoral growth but als® the sector's relative

weight in the base year, thus becoming a Zombined indicator

of the sector's contribution to overall growth. According

to the Medium Scenario, the sectors wikh highest contribution
to growth are: (1) manufacturing with 16;7 percent and 17.2
percent for 1980 and 1985 respectively; (2) serviceS with

16.2 percent and 15.8 percent; (3) construction with 4.9
percent and 15.5 percent; and (4) fhe mining sect » O

11.1 percent and 10.7 percent. This is shown in Tua. . »>=7.
sectors with the least contribution were public administration
with 3.5 percent and 3.2 percent for 1980 and 1985, respectively,
and agriculture, 6.1 percent and 6.0 percent. This means
that, of the total growth rate of 54.7 percent in the basin's
GDP over the period, 1972-1985, roughly 17.2 percent was

accounted for by the manufacturing sector, 15.5 percent by -

construction, 15.8 percent by the service sector, 6.0 percent

(cont'd) percent per year over the forecast period of
1975-1985, which is very close to our projections of 3.5 to
3.7 percent obtained from the input-output model.



TABLE 5-7

SECTORAL CONTRIBUTIONS

TO OVERALL GROWTH

: 1980 1985

Industry

Composi- Contri- Composi- Contri-

tion (%) bution(%) tion(%) bution(%)
Agriculture 5.8 6.1 5.9 6.1
Mining 13.3 11.1 12.8" 10.7
Manufacutring 11.1 16.7 12.1 17.2
Construction 11.0 14.9 11.8 15.5
Transportation 7.4 7.5 7.4 7.5
Utilities 4.1 6.6 4.6 6.9
Trade 9.3 9.4 9.3 9.3
Finance 8.9 8.1 8.7 8.0
Servicegs 21.1 16.2 29.2 15.8
Public Admin. 8.1 3.5 7.3 3.2
GDP at market )44 g 100.0 100.0 100.0

Prices

Note: This is based on the Medium Scenario only,

reference year for which comparison was made is 1972.
The industrial groupings followed the same as in Table 5-4.

and the

112
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by agriculture, 3.2 percent by the public sector, and so on.
The low contribution by the agriculture and public sectors
stems not only from their relatively Slow growth rates

but alse from their lo; weightslin terms of GDP in the

base year. This is illustrated by the service sector where,
in spite of its slow growth relative to the overall economy,
its she~r size, about 22.6 percent of GDP in 1972, caused

its corfribution rate (15.8 percent) to rank second in 1985, /

L-
An important aspect of growth trends is that one can

identify which sectors will lead the region's growth in a
dynamic sense. For ingtgnce, with a high &rowth rate of
6.5 percent per year throughout the projection geriod

and an increase in contribution from 6.6 percent to 6.9 )
percent from 1980 to 1985, the utilities sector will
continue to increase its GDP composition from 3.3 percent
“in 1972 to 4.6 percent in 1985, Similarly, manufacturing
will increase from 9.4 percent in 1972 to 12.1 percent in
1985, and service and public sectors will decrease their
composition from 22.6 percent and 9.5 percent in 1972

to 20.2 percent and 7.3 percént in 1985, with a lower

contribution rate in 1985 than in 1980.

Projected Water ngikgg, 1980 & 1985

The demand for water in the basin consists of
two components: (1) industrial water demands covering all
economic activities that will be endogenously determined

within the model given a scenario of final demands, and
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(2) domestic household use that will be exogenougly
determined outside the gystem depending upon population
growth asgumptions and per-capita water use coefficients.

Industrial water use is directly related to the
level of economic activity in all industries in the basin,
technological linkages existing within the economic systenm,
water use technology, and ultiﬁately, the pattern of final
demands. Industrial water demand projections are internally
generated, given a specified bill of final demands via
a set of parameters sucﬁ as production technology and water
use technology. TFhis level of projected water demands
must be satisfied in order to support the specified level
of final demands., ‘

In addition to these internally deterﬁined A
industrial water demands, there exists another category
for water use demands related to domestic household needs,
such as drinking water, sanitary, lawn wateringvetc. that
is usuélly reflected in the I-O system as one componen:
of the final demand vector designated as an exogenous
sector. Since this cannot be génerated within the I-O
system, it has to be estimated separately. Domestic
household usage of water is likely to depend on, among
other things, the size of the population and the standard
of living. A summary table showing the level of water
demands anticipated within the basin for 1980 and 1985,

including domestic uses, is presented as follows (Table 5-8).

From a water resource demand point of view, it
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can be seen that total water withdrawal demands including
domestic uses are exbected to grow at a rate slightlx‘i
higher than the régional GDP 6ver the period, 1972-1985,
According to the Mediup Scenaria, the regional oéonomy,

as measured'by GDP, is projected to grow at approximately
4.0 percent per year where;s total water withdrawal uses
are expected to increase at roughly 4.7 percent per year
duﬁ}ng the same period. This means that, apart from price
elasticity considerations, which are of no concern in this
case because the relative price structgfe between water and
other products is assumed to be fixed by the use of 1972
base year prices, the growth elasticity of water withdrawal
uses would be in the order of 1.20. That is, if the GDP

of the region increases by one percent, the correspoding
rate of increase in demand for water, including all industrial
and domestic uses, would be 1.2 percent. Because water-
intensive economic activities such as the petrochemical,
ch;mical, 0il refining, and mining industries are expected
to gain momentum relative to other sectors of the economy,
the proportion of industrial water withdrawal uses to total
water withdrawal in the basin will increase from 66 percent
to almost 70 percent in 1985. Conversely, domestic house-
hold uses are likely to increase less rapidly than overall
use, thus decreasing in importance from 34 to about 30
percent of total use. In the following sections, the
analysis of detailed sectoral projections of water demands
for 1980 and 1985 corresponding to the three scenarios will

be presented.



-

e ¥

TABLE 5-8
L 4

* ?pTAL WATER DEMANDS, NSRB!

O
' . (million imperial gullonq‘

1972 1980 1985
-,

(pgustrial® 26,211 36,583 44,932
~Domestic3 13,569 16,858 19,307
TOTAL 39,780 53,441 64,239

Notes: (1) Projections for 1980 and 1985 are based

on the Medium Scenario. (2) Agriculture and commercial
uses are also included. (3) Domestic uses are projected

based on a 2 percent per year population growth
(Medium Scenario) and an income elasticity of per-
capita water use of 0.53 throughout the projection

period.

Industrial Water Withdrawal Demands

Given the level of output projections for each

116

industry, as generated from the regional input-output model

compatible with the stipulated final demand scenario, water

withdrawal uses required by each industry to support these

levels of regional economic activities can be estimated by

sSBbrimposing a water technology matrix on each output.

specifically, given a projected output vector, g, ( generated

by post-multiplying the inverse matrix, R

=

[ I -DB ]

1

D

e,

et
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by a specified final demand vector, fl), the projected water

demands by industry for 1980 and 1985 can be generated by

pre-multiplying the above matrix, R by a diagonal water

matrix, | Wiy ], with respective water intake' coefficients

wii arranged as diagonal elements. In algebraic terms, the
; 1

projected water demand vector is equal to W [ I - DB 1" "Df

1
or, more simply W'R'fl . Projected levels of water
withdrawal by major industry group are presented in Table D-2,

appendix p and are summarized in Table 5-9.

TABLE 5-9

WATER WITHDRAWAL USES BY MAJOR INDUSTRY
GROUP,NSRB BASIN, 1980 & 1985

(million imperial gallons)

Industry 1980 1985

Low Med High Low Med High
Agriculture 3,678 4,316 4,976 3,949 5,120 6,371
Mining 13,597 14,610 15,662 14,965 16,839 18,718
Manufact. 13,737 15,851 18,096 16,629 20,758 25,419
Construct. 77 84 90 94 106 119
Transport. 157 171 185 174 200 228
Utilities 374 450 488 469 616 724
Services 1,012 1,100 1,195 1,125 1,290 1,47
TOTAL 32,630 36,583 40,695 37,409 44,932 55,7

Source: As estimated from model simulations based on the
1972 regional input-output table, NSRB.




Among the sectors of rapid growth in water
withdrawal over the 1972-1985 period will be utilities (+133.3
percent), manufacturing (+106.4 percent), and construction
(+86.0 percent). Mining (+45.5 percent), services (+50.7
percent), and agriculture (+56.4 percent) will experience
a moderate rate of growth in water requirements,

Primary metal, metal fabrication, power generation
and chemical industries will be the highest-growth water
users, with rates of increase of 132 percent, 89 percent,

72 percent and 68 percent, respectively, over the 1972-1980
period, and 246 percent, 166 percent, 135 percent and 128
percent over the 1972 to 1985 period. Moderately increasing
sectors in 1985 as compared to usages in 1972 will be
petroleum refining (+66 percent), livestock (+57 percent)
and o0il and gas extraction (+37 percent). v

Because of differing rates of growth in water
requirements among various sectors of the economv, the
composition of water withdrawal by major sectors will be
shifted toward manufacturing, which will account for almost
46 percent of the industrial water withdrawal, up from 42
percent in 1972. The mining sector, with declining
. conGﬁHtional reserves, will decrease its share of water use
from 41,7 percent to 37.5 percent. Mining and manufacturing
combined account for almost 84 percent of the industrial
water uses within the basin, thus overshadowing other
industrial uses.

water withdrawal in the basin for all industrial
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purposes will rise from 26,211 million imperial gallons in
1972 to 44,932 million imperial gallons in 1985, some 71.4
percent increase according to ahe Medium Scenario. The
Low and High Scenarios result in water requirements of
37,409 million imperial gallons (+42.7 percent) and 53,053

million imperial gallons (+102 percent) respectively,

Consumptive Water Demand

water withdrawn for either productive or domestic
purposes is one measure of factor resource demands placed
on the supply. However, a portion of the water withdrawn
is returned to the system, augmenting the flows available
to downstream users. Consumptive use is defined as the
difference between intake or withdrawal and discharge.
It results from loss of water in processing, evaporation,
or the portion embodied in the manufactured product, etc.
Therefore, from a net balance perspective, consumptive
use is an appropriate concept for management of water
.resources within the basin. It is the ultimate measure of
the factor resources required for production purposes.
It also indicates a net removal of water from the suoply
sources that is not available for further uses. Further-
more, if the spatial distribution of intake points and
discharge points is evenly spread along the stream, and
if the guality of water discharged is controlled to meet
minimum standards, then consumptive use is the best

indicator of resource requirements.
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The basin's projected water consumption was
estima:ed by pre-multiplying a diagonal matrix consisting
of water consumption coefficients for 1972 by the projected
output vector. According to the Medium Scenario, total
water consumption in the basin will increase from 18,809 .
million imperial gallons in 1972 to 24,736 million imperial
gallons in 1980 and to 29,317 millions in 1985 representing
an increase of 34.3 perceﬁt and 61.5 percent respectively
over the base year 1972 (Table 5-10).

.

TABLE 5-10

CONSUMPTIVE WATER DEMANDR, N6RB, 1980 & 198‘51

(million imperial gallons)

1972 . 1980 1985
Industrial? 16,095 21,364 25,456
Domestic3 2,714 3,372 3,861
TOTAL 18,809 24,736 29,317

Notes: (1) The figures for 1980 and 1985 are projected
based on the Medium Scenario. (2) Agriculture is included.
(3) Consumptive uses for domestic and municipal purposes
are estimated using 20 percent of the total withdrawal.

Source: As calculated from model simulations based on the
1972 regional input-output table, NSRB.
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This projected rate of increase in consumptive water demands
is somewhat lower than that of water withdrawal demands,
1ndicat1‘ that for the basin as a whole, the proportion
of water scharged into the water system will become
somewhat higher through a shift in the economic structure
towaﬂ;3 less water consumptive economic activities.

Of the two major water use categories, industrial
and domestic, the former will likely outstrip the latter
in terms of rate of growth. The present model forecasts
industrial consumptive use to reach some 21,3&4 million
imperial gallons in 1980 and 25,456 million in 1985,
representing a 32.7 percent and 58.2 percent increase,
respectively, when compared with 1972, Meanwhile, domestic
consumptive use of water will increase by only 24.2 percent
and 42.2 percent in 1980 and 1985 as compared to the 1972
level. 1In estimating the portion of water intake not
returned to the river system in relation to domestic uses,
a water consumption ratio of'20 percent relating total
amount of water consumed (withdrawa&l minus discharge) to
total amount of water withdrawn was assumed to hold for
domestic and municipal uses. In view of the scarcity of
data regarding the precise ratio of consumptive use to
total water withdrawal, particularly in relation to domestic

use, the Canadian average of 20 percent1 was used in the

lEnvironment Canada, Canada Water Yearbook, 1975,
(Ottawa : 1976), p. 105.
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calculations stic consumptive water _asages
for the basin for the year 1972. (‘

ARONg th‘ major sectors whose water consumption
‘10 1ikely to grow most rapidly in the period, 1972-198%,
nri utilities (+13% porcont): manufacturing (+116 percent),
construction (473 percent). These are followed by relatively
moderate growth sectors such as agriculture (#56 percent)
and mining (+37 percent). The range of industrial water
consumption corresponding to the‘Low and High growth scenarios
varied between 21,544 million (+34 percent) and 29,556 million
imperial gallons (+84 percent) over the period, 1972-1985

(Table 5-11).
TABLE 5-11

CONSUMPTIVE WATBR USES BY MAJOR INDUSTRY
GROUP NSRB, 1980 and 1985
(million imperial gallons)

Industry 1980 1985
Group Low Med High Low Med High
Agriculture 3,677 4,315 4,975 3,948 5,118 6,368
Mining 10,624 11,245 11,890 11,499 12,631 13,735
Manufacturing 4,513 5,259 6,052 5,531 6,981 8,605
Construction 14 15 16 Jd7 19 23
Transportation 4 4 4 4 4 5 3
Utilities 366 441 978 459 605 711
\ 112 ,

Services 77 85 91f' 86, 97

TOTAL 19,275 21,364 23,506 21,544 25,456 29,556

9

——
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Domestic Weter Withdrawal Demands :

This water d;uand varies with pPopulation, frontage
of 1ot, size of lawn, degree of urbanisation, etc., rather
zﬁan directly with economic activity, Of course, regioaal
QCO;;.‘G activities counld have {ndirect effecys on this
type of water usage through impacts on population size, but
this effect will be measured directly.

Domestic waggr demands are measured by preaking
the population into those living in urbam cities, towns,
villages or rural areas for.‘ho base yebr 1972, rach
population group i{s associated with the respective per-capita
per day usage data as obtained from municipal water supply
statistics. Price elasticities are not considered here
because the relative price structure of the economy, {ncluding
water charges, is frozen at the base Year of 1972, and this
fixed structure is projected to 1980 and 1985, all no::urod
in terms of constant 1972 dollars. The resulting projection
of water demands should be interpreted to indicate Sho level
of domestic water demands that will be attained if the
relative price strwgture of 1985 were to remain the same as
that of 1972,

The population breakdown by cities, towns, villages
and rural areas and the respective per-capita per day water
usages applied for each category, as well as the lub‘equent
amount of water withdrauh_for domestic purposes for the

year 1972, are summarized i Table S-12.
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TABLE 5-12

DOMESTIC WATER WITHDRAWAL USES, NSRB, 1972

-

Per-capita Population Quantity of

per-day Water (MMIG)
use

»H (gallons)

Urban Cities 60 463,417 10,149
Towns 40 109,101 1,593
villages 40 17,874 261
Rural 30 143,042 1,566
TOTAL 733,434 13,569

Sources: Per-capita per day uses are estimated by the author
using various sources, mainly Canada Water Yearbook, 1975,

by Environment Canada and ", An Example of Excess Urbah Water
Consumption,"” in Canadian Journal of Civil Engineering, 1977
by M. Gysi and G. Lamb; the population figures come from
Municipal Statistics, 1972, by Alberta Department of Municipal
Affairs, and Statistics Canada's 1971 Population Census.

Becaﬁse 65 tb 70 percent of the basin population
is concentrated in the Edmonton Metro Area, the per-capita
water usage data and associated trend analysis for the
Edmonton area will serve as a reference point for determining
ghe magnitude of domestic household water withdrawal uses
within the basin. .
, Based on the residential water usage data fot

the Edmonton area (Table 5-13) for the period, 1972-1975

and the real per-capita income figures for the same area
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& . TABLE 5-13
.'--*l .
|
RESIDENTIAL WATER CONSUMPTION
EDMONTON, 1972-1975 ) o
(million imperial gallons)

1972 1973 1974 1975
Consumption - 5363.4, 5452.1 561n0.7 6N49 .7
No. of Customers 87,536 89,494 92,326 93,227 .
Annual per
customer (gallons) 61,271 60,921 60,771 64,892
Monthly per
Customer (gallons) 5,106 5,077 5,064 5,407
Daily per 168 167 166 178

Customer (gallons)

Source: M. Gysi and G. Lamb, "An Example of Excess Urban
Wwater Consumption," Canadian Journal of Civil Engineering,
Vol. 4, 1977. ’

(the Edmonton Statistical Yearbook), the average per-capita
income elasticity of domestic water consumption for the
City of Edmonton was ?aléulated.

in estimating the rban domestic usage of water
for the year 1972, the averay:s per-capita domestic water
use for the City of Edmonton was bas®&3d on the total
withdrawal of fresh water by the éity for residential .

purposes. This amounted to 5,363.4 million imperiaf«gallons,
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or 168 gallons per dayl for the 87,536 residential
customers. Since the average number of persons per
family from the 1971 population census waé 3.3 for the
City of Edmonton, daily water consumption was estimated
to be about 51 gallons per capita. In addition to this,
the amount Qf municipal water consumed for public purposes
such as public park irrigation, firefighting, street
cleaning, etc., as well as delivery loss of the system,
was estimated to be approximately nine gallons per capita
per day based on the figure of 1,288 million imperial
gallons consumed from the municipal water system as
"the unaccounted flows". Thus, the total domestic and
municipal water usage in 1972 for urban centres in the
basin area was'estimated at 60 gallons per capita per day.
‘In projecting domestic water usage to 1980 and
1985, the impacts of two éemana shifters--population
growth and income growth--were considered. The rate of

population growth for the NSRB basin was assumed to be

two percent per year during the projection perigd.

lM. Gysi and G. Lamb, "An Example of Excess Urban
Water Consumption," Canadian Journal of Civil Engineering,
Vol. 4, 1977, pp. 66-71. It should be noted that Gysi and
Lamb also found a significan ifference in per capita
usage between Calgary and Edf¥nton, about 168 gallons and
330 gallons for Edmonton and Calgary respectively, which
they attributed to the fact that Edmonton is 100 percent
metered, while Calgary is only 18 percent metered.
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The rate of growth of real income per capita in the ﬁSRB
was assumed to be 1.6 percent per year. The income
elasticity of demand for water was assumed to be 0.54.1
Using these assumptions, the increase in municipal water
use would be 2 percent due to popuiation impact and 0.9
percent (0.54 x 1.6) due to income impact, or a combined
impact of 2.9 percent per year. |

The usage rate for 1972 in towns, villages and
rural areas varied between 30 and 40 gallons per capita
per day, considerably lower «~than. the urban counterpart.

(

The ryral domestic wse per capita ranges
between 30 and 40-$§llons daily, with an
average of 34.4 gallons. The prairie
provinces are the lowest per capita users,
but the,variation between low and high is not
great,.

Hence, a figure of 30 gallons per capita per day was used for

rural consumption and 40 gallons per capita for towns and

villages in the NSRB. {
v
In summary, the total amount of r withdrawn

for domestic purposes in 1972 was estimated.to be 13,569

%
million imperial gallons, of which almost 7% percent is

lThis magnitude of the income elasticity of demand
for municipal water is generally in line with estimates out-
lined in the survey article on studies of municipal water
demand by S. T. Wong, "A Model On Municipal Water Demand,"”
Land Economics, 48 February 1972, p. 42.

2Environment canada, Canada Water Yearbook, 1975.
{Ottawa : 1976).
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&
accounted for by urban residents, 12 percent by town
residents, and 13 percent by both villages and rural

area residents.

Projected Water Demands In Relation:

To Water Supply

s

d? This section assesses the future demand—supély
relationship of water resources in the NSRB by comparing
érojected water demands with long-term average streamflows.
This will indicate potential water imbalances.

As a typical prairie river drawing on snow and
ice formations as a major source of its water, the North
Saskaéchewan River exhibits an extremely wide seasonal
variation in flow during the year. Sixty five years of
data, 1911-1976, show that the flow rate in the river has
fluctuated between a low of 1,620 cubic feet per second
(hereafter cfs) in February and a high of 19,500 cfs in
June, a range of 1:12. The typical mon%ply flow pattern
of the river system, as recorded at the Edmonton Hydrometric
Station is shown in Table 5-14. Aithough the simple
arithmetic mean is 7,650 cfs, the flow rate in the winter
month (November to March) drops to 1,700 to 2,600 cfs or

20 to 30 percent of the average. On the other hand,



MONTHLY FLOW PATTERN, NSRB,

TABLE 5-14

I
b

¢
o

1911-1976

Month Flow Rate Variation Index
(cfs) (Aver.=100)
January 1,670 21.8
February 1,629 21.2
March 1,760 23,1
April 5,500 71.9
May 10,200 133.3
June 19,500 254.9
July 19,400 253.6
August 14,200 185.6
September 8,710 113.9
October 4,810 62.9
November 2,620 34.3 g
December 1,790 23.4 /
Average 7,650 100.0
(

129

Source: Environment Canada, Historical S§reamflow Summary,

Alberta to 1976,

Edmonton.

\\/

(Ottawa : 1977) and as tecorded at
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in June and July it rises to peak at 19,500 cfs or 2.5

times the average. The significance of this variation

in streamfPows to the analysis of demand-supply condition

is that potential imbalance, if it were to occur, would

most likely emerge in the month of lowest flows, i.e.,

February. Conversely, if water imbalances in Febryary

can be overcome, there probably will be no water shortages

throughout the rest of the year. Therefore, from a water

resource planning ooint of view, it is the lowest monthlv

fisw that is important as a measure of water supply, and not

the average flow. The relationship between flow rate and

time duration is indicated by a frequency-discharge curve.

1t shows the percentage of time a given rate of flow can

be expected to be equalled or exceeded. Using data from

Table 5-14 above, the frequency discharge curve for the

North Saskatchewan River is plotted in Figure 5-2.

A.flow rate equal to or exceeding 1,650 cfs can be expected

in the river 95 percent of the time. Taking a conservative -

approach, a flow rate of 1,650.cfs could be considered as

the supply level of natural flows against which thé

projected level of total demands should be compared. This

would constitute a criterion for understanding the problem

of shortages or surplus in the basin, provided the demand

pattern is reasonably uniform throughout the year. e
The North Saskatchewan River is an inter-provincial

stream and é“refore an institutional constraint known as

the "Interprovincial Apportionment Agreement"” is binding
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upon the province of Alberta. The Master Agreement signed
between the provinces of Alberta and Saskatchewan in 1969
regarding the allocation of water resources crossing the
boundary specifically states that in Schedule A, Paragraph

3 that:

Alberta shall permit a quantity of water equal
to one-half the natural flow of each watercourse
to flow into the province of Saskatchewan, and
the actual flow shall be adjusted from time to
time on an equitable basis during each calendar
year, but this shall not restrict or prohibit
Alberta from diverting or consuming any quantity
of water from any watercourse provided that
Alberta diverts water to which it is entitled

of comparable quality from other streams or
rivers into such watercourse to meet its
commitments to Sagskatchewan with respect to

each watercourse.

AY

The purpose of this agreement 1is to ensure
minimum flows in the river to downstream provinces, and
it becomes an additional demand or flow requirement to be
met.

The flow rates required to meet the projected
demands in the basin, basedvupon the Medium Scenario, must
increase from 202 cfs2 in the ba%e year 1972 to 272 cfs

and 327 cfs in 1980 and 1985 respectively (Table 5-15).

1Government of Alberta, "Master Agreement,"
Schedule A, Paragraph 3, Alberta Official Gazette, Vol. 65,
Part 2, (0. C. 2053/69), pp. 2488-95,
\\

20ne cubic feet per second (cfs) per year equals
approximately 195 million imperial gallons.

-
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TABLE 5-15
FLOW REQUIREMENTS OF PROJECTED WATER

" WITHDRAWALS, NSRB, 1980 & 1°853

(cubic feet per second)

1972 1980 1985
Industrial1 133.5 186.3 228.8
Domestic? 69.1 85.8 98, 3
TOTAL 202.6 272.1 327.1

.

Notes: (1) Agriculture and commercial uses are also
included. (2) Domestic uses are projected based on a

two percent per year population growth (Medium Scenario)
and an income elasticity of per~capita water use of 0,53,
(3) Projections for 1980 and 1985 are based on the
Medium Scenario.

Source : As estimated from input-output water demand

projection model, NSRB, 1972 using medium scenarios for
1980 and 1985,

Broken down by major éector, the flow reguirement of the

industrial sector will reach 186 cfs and 229 cfs in 1980 and

1985 respectively. On the other hand, a flow rate of 86

cfs. and 98 cfs will be required in order to meet the projected
uemands for domestic and municipal uses.

{n examining the water balance in the basin, the
interprovincial apportionment requirement must first be
accounted for by designating 50 percent of the natural

flows for interprovincial requirements, and second, the
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rate of streamflow available 95 percent of the time will be
chosen as a measure “pply level. Accordingly, the
»

apportionment require;ént of 825 cfs is to be applied to
the natural flow of 1,650 cfs.

The forecasted flow reguirements (net of apportion-
ment requirement) account for roughly 12.5 percent and 319.6
percent of the supply in 1980 and 1985 respectively. In
other words, if the forecasted water withdrawals in 1980 and
1985 within the basin were to be met solely from the surface
source, they would amount t6 32.5 and 39.6 percent of the
minimum flows respectively. These forecasts are based on the
following conservative assumntions: (1) inter-nrovincial
requirements are fully accounted for, (2) the'seasonal
pattern of water demand is assumed to be uniform, (3) the
amount of water discha}qed back into the stream is not
considered, (4) the supply level that is available 95 percent
of the time is taken as a supply criterion for the vear, and
(5) all withdrawals are treated as if they were from surface
flows.

Two important assumptions upon which the above
conservative forecasts are based will be relaxed in order
to provide a more realistic assessment of water imbalance
possibilities. These two assumptions involve (1) the
seasonal pattern of water demands, and (2) net withdrawals
or consumptive water demands as a measure of resource demand.

In order to estimate the temporal distribution
of water withdrawal demands, three major user categories

were identified, to which a distinct seasonal pattern was
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pd

assigned. The major sectors considered to be infl“eecinq

the overall demand pattern were (

1) domestic, (2) ustrial,

mostly manufacturing, and (3) the miner‘l sector. Due toO

the lack of data, the manufacturing sector was defined to

include all fndustrial sectors excC
For each major use category, the t

water usage was approximated using

ept thcamineral sector.
emporal distribution of

a seasonal pattern of

production or monthly water consumption pattern. Residential

water consumption data by month for 1975 and 1976 in

Edmonton were taken as a proxy for

pattern of water demands for the d

deriving a seasonal

omestic sector. The .

seasonal variation in manufacturing activities was estimated

from provincial data on the monthl

manufacturing industries, 1977. F

y value of shipments in all

inally, the seasonal

fluctuation in water uses by the mineral sector was derived

from the monthly amount of water i
of oil and gas in the province for
seasonal variation indices, as cal
of water uses, are presented in Ta

From Table 5-16, it can

water use has the largest seasonal

njected for the production
the year 1971. The

culated for categories

hle 5-16.

be seen that domestic

variation (standard

deviation=19.7). This probably reflects a peak demand in

summer months due to lawn and garden watering. In contrast,

the mining and manufacturing sectors have a more or less

uniform pattern of water use over

the seasons with smaller

values of standard deviation (5.50 and 8.95). 1f, for

each use category, the seasonal pattern of water demand is

)

-na
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Table 5-16

SEASONAL VARIATION INDICES OF

MAJOR WATER USING SECTORS

0
(B
.

Month Domestic Mining Manufacturing
January . ° 83.5 . 102.9 83.0
February . B8l.5 9307 87.1
March 77.0 - 103.6 95.0
April 78.7 98.4 90.9
May 98.8 95.5 99.8
June 119.7 90.3 106.8 °
July 131.6 97.3 104.0
Augqust 132.9 97.2 109.8
September 117.7 '100. 4 110.0
October 101.9 104.5 111.3
November 90.6 ' 105.0 103.4
December 86.0 111.2 98.9
AVERAGE 100.0 100.0 100.0 :

Sources: (1) Summary of Monthly Statistics, Alberta 0il

& Gas Industry, !ﬁEE, I371. (2) Alberta Statistical Review,
Alberta Bureau of Statistics, 1978, (3) Edmonton Water and
Sanitation Department Files.

superimposed on the forecasted annual demands, and then the
resultant time pattern is related to the monthly flows of

the stream (net of inter-provincial apportionment requirement),
the temporal distribution pa?tern of flow demands for the liF
river basin as a whole will be apparent ‘lhown in Tables

5-17, 5-18 and 5-19.
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TABLE $5-17

MONTHLY FLOW BALANCE, NSRB, 1972

(cubic feet per second)

\

Month Supply Domestic Mining Manufact. Demand Ratio(\)

(1) (2) (/1
Jan 835.0 SA. 6 61.6 62.9 183.1  21.9
Feb 810.0 57.3 56,1 66.0 179.4  22.1
Mar 880.0 $4.1 62.1 72.0 188.2  21.4
Apr 2,750.0 55.3 58.9 68.9 183.1 6.7
May 5,100.0 €9.4 §7.2 5.6 202.2 4.0
Jun %, 750,0 84.1 54.1 80.9 219,1 2.2
Jul 9,700.0 92.4 78 .8 229.8 2.4
Aug 7,100.C  93.4 83.2 234.8 3.3
Sep 4,355.0 82.7 83.3 226.1 5.2
oct 2,405.0 71.6 84.3 218.5 9.1
Nov 1,310.0 €3.6 62.9 78.3 204.8 15.€
Dec 895.0 60.4 66.6 74.9 201.9  22.6

Note: Flow supplies by month were calculated by taking 59
percent of the monthly natural flows as historically .
observed over sixty five years, 1911-1976 (because of
interprovincial apportionment requiremsents). Manufacturing
is defined to include all industrial sectors except minirng.
About 16.1 million imperial gallons are converted into one
cfs per month.

Source: Environment Canada, Historical Streanmflow Summary,
Alberta to 1976 and as estimated from the input-output water
demand projection moded, NSRB, 1972,
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TABLE 5-18
]
MONTHLY FLOW BALANCE, NSRB, 1980
(MEDIUM SCENARIO)
(cubic feet per second) *
Month Supply Domestic Mining Manufact Demand Ratio($)

(1) (2) (2) /(1)

+

Jan 835.0 72.9 77.8 94.4 245.1  29.4
" Feb 810.0 71.1 70.8 99.1 241.5  29.8
Mar 880.0 67.2 78.4 108.1 253.7  28.8
Apr 2,750.0 68.7 74.4 103.4 246.5 y. 0
May 5,100.0 86.2 72.2 113.5 271.9 5.3
Jun 9,750.0 104.5 68.3 121.5 294.3 3.0
Jul 9,500.0 114.8 73.6 118.2 306.6 3.2
Aug 7,100.0 116.0 73.5 124.9 314.4 4.4
Sep 4,355.0 102.7 75.9 125.1 326.1 7.5
Oct 2,405.0 88.9 79.0 126.6 294.5 12.2
Nov 1,310.0 79.1 79.4 117.6 276.1  21.1
Dec 895.0 75.0 84.1  112.5  271.6  30.3

Note: Flow demands based on the Medium Scenario forecasts.

’

-«

x>
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®
TABLE 5-19
MONTHLY FLOW BALANCE, NSRB, 1985
(Medium Scenario)
(cubic feet per second)
Month Supply Domestic Mining Manufact Demand Ratio(%f
(1) (2) (2)/(1)
Jan 835.0 83.4 89.7 120.6 293.7 35.2
Feb 810.0 81.4 81.6 126.7 289.7 35.8
Mar 880.0 77.0 90.3 138.2 305.5 34.7
Apr 2,750.0 78.6 85.8 132.2 296.6 10.8
May 5,100.0 98.8 83.3 145.1 327.2 6.4
Jun 9}750.0 119.6 78.7 155.3 353.6 3.6
Jul 9,700.0 131.5 84.8 151.2 367.5 3.8
Aug 7,100.0 132.8 84.7 159.7 377.2 5.3
Sep 4,355.0 117.6 87.5 159.9 365.0 8.4
Oct 2,405.0 »101.8 91.1 161.9 354.8 14.8
Nov 1,310.0 90.6 91.5 150.3 332.4 25.4
Reg- 895.0 * 86.0 96.9  143.8 326.7  36.5

SN

Note: Flow demands based on the Medium;fcenario forecasts.

/
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This information helps to show what effects the seasonal
pattern of demand has on the assessment of water imbalance
for the basin.

With the seaéshal pattern of water demands
explicitly taken into account, the monthly flow balance is <:\§>~(\
established by simply relating flow demand to flow supply
in each month. The results show that the percentage of
monthly flow demand to monthly flow Supply, calculated as
a measure of demand pressure on the existing supply, varies
widely among the seasons. For example, in the case of
the "Medium Scenario" for 19%5, it varies from a low of
3.6 percent in the month of June to a high of 36.5 per-
cent in the month of December. This means that demand
pressure on flow supply changes significantly over the
months; in particular, December has the least excess water,
with the demand level reaching 36.5 percent of the supply.

AlLthough February is the month of minimum .
streamflows, December is more likely to be the critical
month in terms of potential water imbalance. The flow
balance is seen to be consistently tighter indDecember
than for any other month when the seasonal pattern of water
use is also considereél

It is'anticipatéd that in 1980 and 1985 (Medium
scenario), total flow demands associated with consumptive
water deman J‘ﬁnclqding'ihé"omestic sector, wi}l approach
497 cfs.andﬁLSO cfs respéctively, representing an increase

of 32 gnd 56 percent over the 1972 level of 96 cfs. When

o

compared to the minimum monthly streamflow of 810 cfs

AR
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Y )
(net of apportionment requirement), these consumptive g

flow demands would constitute 15.7 and 18.7 percent of the
minimum flow supply. It is apparent that these conshmptive
flow demands are cogsiderably lower than the corresponding
withdrawal demands as forecasted for 1980%and 1985--in fact,
.almost one-half the quantity of water intake.

| Although it is hazardous to extend projections
into the far future, an estimate of water balance, utilizing
the present modéI’gpj" on the 1972-1985 projections,
s ..‘Q‘_“f&' §

indicates that it Y. 430 to 35 years before the flow
demands approach the ‘minimum monthly flow. In other words,
a potential water imbalnce might arise toward the year

2010 or 2015 if the pPresent growth trend of the economy
continues and the water productivity relationship remain
unchanged. Utilizing an alternative criterion based on \‘
consumptive flow demands rather than withdrawal flow demands
to assess a potential water imbalance, it is anticipated

that the NSRB may face a water imbalance around the vyear

2035, given the current and anticipated rates of resource
consumption.
®
Even with a seasonal pattern for water demand
superimposed on withdrawal uses, the results are more or less
the same. That is, in this casge, it is estimated that a
water imbalance could emerge toward the year 2020. From

4 resource management point of view, the policy implications

to be drawn from the foregoing analysis are clear: within
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35 to 50 years either demand management or supply
augmentation (e.g., flow regulﬁﬁ‘,ﬁ) may become necessary

if water imbalance is to be rectified. 1In the med ium

term, however, water is unlikely to be a factor constraining

economic growth in the NSRB.



CHAPTER VI

POLICY SIMULATION AND EVALUATION

C
Sinceé the foregoing water demand projection

model and subsequent forecasts have not explicitly
incorporated dynamic factors such as new industries, water-
using technological changes, and alternative policy measures
that might arise in the future, it is essential to carry
~out policy simulations and sensitivity analysis within the
framework of the model in order that the system's responsive-
ness to changes in these parameters c;n be evaluated. This
would provide an assessment of impacts on water resources
that may be associgted with alternative policy scenarios.
Specific policy scenarios or technologv
assumptions to be examined in,this section are: (1) a
Cold Lake heavy oil development scenario involving a
4.7 billion dollar project proposal by Imperial Oil Company,
(2) an irrigation feasibility scenario, (3) an oil and
gas expansion scenario, (4) a petrochemical expansion
scenario, and (5) a scenario involving change in the
water technology assumption.
These in turn will be examined with respect to
potential water resource impacts on the basin through

policy simulations and evaluation.

143



Cold Lake Heavy Oil Development1

A major water using industry that might draw

water from the North Saskatchewan River is heavy oil
roduction in the Cold Lake region. Although a decision
is\yet to be finalized regarding the project proposal
subﬂitted by Imperial 0Oil Company in 1978, it is evident
that, given its sheer size and the large amount of water
réquifed for oil recovery, the water implications are far
reachﬂng. In this section, the water resource impacts
i

on the\basin emanating from such as development will be
quantitatively assessed.

Wwith the decline of conventional oil field
production in Alberta and the advent of the world energy
crisis, interest in exploiting the vast underground heavy
oil reserve trapped in the deep oil sand formation some
100 to 2000 feet underneath northeastern Alberta has
i?creased.

The Cold Lake region, about 170 miles northeast

of Edmonton is estimated to possess 164 billion barrels

1The information in this® section regarding the
proposed size of plant operation, production capacity and
water usage are based, in large part, upon the report
Secio-Economic Overview of the Cc.d Lake 0il Project by
Resource Management Consultants, .978, particularly
pp. 2-24.

i)

144
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of the reserve in the form of crude bitumen.l In 1976,
Imperial 0Oil Compaﬁ§ formally submitted to the Energy
Resources Conservation Board (ERCB) an application for

a large-scale heavy 0il development project in the Cold
Lake region, with an estimated capital cost of 4.7 billion
dollars in 1978 prices. Construction of the.project would
take appfoximately five‘years, from 1980 to 1985. The
proposed project wguld have a capacity of 160,000 barrels
of heavy oil per day. Several public he;}inqs on the
proposed project were held in Grande Centre in late 1978
and early 1979 to assist the province in finalizing the
decision. .

Not only is this proposed project of importance
to the energy development plan of the province but also
the magnitude of water injection required for the recovery
process is significant from a water resource point of
view. The extraction of heavy oil would involve a
substantial amount of water under the "in-situ" recovery
method. The heavy oil‘;gcéve}y process, known as the
"gteam stimulation technique”, involves the injection of

large amounts of pressurized steam underground into the

thick sand formation so that the raw bitumen of high

’

lJ. H. Nicholls and R. W. Luhning, "Heavy 0Oil
sand In-@itu Pilot Plants in Alberta,” The 0Oil Sands of
canada-Venezuela, 1977, Canadian Institute of Mining and
Metaljurgy, 1978, p. 527.

N
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viscosity is stimulated to flow to surface. The overall
water to oil recovery ratio varies depending upon the
specific physical and geological characteristics of the
the oil well, However, based on a few pilot test drilling
results from the region, as well as Imperial's own proposed
water balance scheme, the ratio ranges between 5:1 and
10:1, implying that, on average, some 5 to 10 barrels of
water are required to recover one barrel of crude oil.

The heavy oil recovery method, therefore, is a highly
water-intensive techniaue, almost S5 to 1N times higher

in terms of water required pver unit of oroduction than
enhanced recovery methods in conventional oil fields where
the overall ratio is roughly 1:1.

According to the project proposal, the daily water
requirements including boiler feed and cooling tower intake
would amount to some 800,000 barrels for plant operations
(53 cfs on an annual basis) of which reughly 70 percent
would be in the form of fresh water. Such requirements
are equivalent to about 40 percent of the total industrial
water intake in the basin in 1972 and 23 percent of the
expected total industrial withdrawal in 1985. There 1is
no doubt that a Cold Lake operation of this magnitude would
be the largest single user in the basin in the foreseeable
future. In view of the water using nature of heavy oil
recovery, there is mounting public concern over the continuous
withdrawal of fresh water of such magnitude from Cold Lake,

the source of supply that Imperial 0il views as its least
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cost source.

The North Saskatchewan River was also considered
by Imperial 0Oil as source of water to supply the Cold Lake
project, During 1979, the'provincial government may
ascertain whether Cold Lake is indeed, in soéial as well as
private cost terms, a cheaper source of water supply than
water piped from the North Saskatchewan River. The analysis
in this section will not address this specific question,
but rather will focus on water requirements, water supply,
and water ba{ance in the NSRB, assuming that water from the
North Saskatchewan River were to be the main source of supply
for heavy oil recovery. In order to evaluate the impact
of such a course of action, simulations based on the I-0
water projection model were conducted under two Bﬁbad
assumptions: (1) an extreme water using case (Case A)--
one half of the total projected oil and gas production level
for 1985 as generated under the "Medium Scenario” would be
assumed to be produced under the same water using technologvy
as the Cold Lake project (this case would likely serve as
an upper limit to future water resource requirements by the
oil and gas industry), and (2) a realistic water using casg
(Case B)--15 percent of the total projected oil and gas
production level of the basin for 1985 would be produced
from the Cold Lake region, utilizing the high water using
technolégy as described above, and the remaining 85 percent
would be produced under the conventional water using

technology of 1972,
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The results of simulations in terms of withdrawal

quantity are presented in Table 6-1.

TABLF 6-1

PROJECTED WATER REQUIREMENTS

DUE TO HEAVY OIL DEVELOPMENT

(million imperial gallons)

Case A (1985) Case B (1985)
Industry
Low Med High Low Med High

0il and Gas 32,424 35,570 38,714 18,423 20,248 22,014

All Other .4 ggs 31,264 38,189 24,965 31,264 38,189
Industries

Industry <7 389 66,834 76,903 43,388 51,512 60,203
Total ! ' ’ ’ T '

- .

In the extreme water using scenario, where at least half of
the gross outputs are assumed to be produced under technology
comparable to the cold Lake operations, the industrial water
intake requirement for the basin will be increased by 50 per-
cent, reaching some 67 billion imperial gallons (344 cfs) in
1985 (medium scenario). As a result, total demands in the
NSRB, including domestic usage, would be 35 percent higher

than otherwise, reaching 442 cfs. Similarly, the low and

tou
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high scenarios resulted in 45 and 53 percent incrolqﬁu in
total industrial water intake over the correlponding
baseline cases,

From a water resource perspective, the implications
of a highly water 1ntcﬁl1ve>hoavy oil development a?oqﬂlo.r. ‘ {
The faster the pace of heavy oil development or, alternativile,
the greater the dependence of overall energy supply upon
heavy oil development projects such as the Cold Lake .;ﬁ e:::f
proposal, the sooner the province will be faced with a water
imbalance. Even under a more realistic water using scenario,
projected mining water use by 1985 would double solely due
to the commencement of the Cold Lake operations, and
consequently total industrial water requirementsiwould
increaée by some 20 percent. These conclusions, however,
are based on the assumption that the North Saskatchewan

River, rather than Cold Lake, is the source o{bwater supply

for heavy oil production operations,

Irrigation Alternative

Because of climatic and soil conditions,
irrigation of some 850,000 acres in Alberta is concentrated
in the South Saskatchewan River Basin, mostly aleng the
Bow, St. Mary and Oldman Rivers (Table 6-2). If similar
irrigation practices were introduced in the NSRB, the impact

on water resources would be significant.
L)
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TABLE 6-2
[ ]
IRRIGATION IN ALBERTA BY DISTRICT, 1977
i
Acres Irrigable Actually ' ,
District Irrigated
Aetna 3,081 P L.2,500
Bow River 147,795 1,492
Bastern 224,967 208,785
Ldavitt 4,430 4,430
Lethbridge N. 111,736 97,829
Magrath 9,480 7,000
Mountain View 3,720 2,000 .
Raymond 31,625 30,000
Ross Créex 1,319 350
St. Mary 274,301 237,660 J
Taber 68,178 64,115 ;
United 33,617 15,000
Western 68,549 48,525
TOTAL 982,798 849,686 - ]
. 2 S
= T @
‘ R R
Source: Alberta Agriculture, Agriculture Statistgps AP S
Yearbook, 1977, ; O, W -

. - R e
v F R AN ‘ ﬁ;
: " R
5, LGE

nature, a scenario approac:\was taken whereby 9 pe cent of G e i
’ . F

the total cereal grain p?udgction was assumed to
from conventional dryland operation while 10 peré

bl

Water requirements, j.uoi‘g

-

from irrigation operation.

consumptive, were assumed to be 1.5 acre feet
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1rriqatod.l Furthermore, it was assumed that the yield
differential between dryland and irrigated would be roughly
1.2.2 However, considering the basin's climate relative to
the southern part of the provines and subsequent effects on
moisture balance in crop growing, another scenario was
formulated in which the level of water requirements was
assumed to be one-half of the above amount, i.e., 0.7%

acre foot per acre,

For each of the (9ur major cereal grain crops

(wheat, barley, oilseeds, oats and other grain), {f 10 per-
cent of the projected level of production was met by
irrigation and if water requirements were 1.5 acre feet

per acre, industrial water demands would rise by more than
five times (Table ¥=3). 1Including all uses, both domestic
and industrial, the water demands placed on the basin in
1980 and 1985 would rilg to 217,043 and 258,166 million
.imperial gallons respectively rather than the projogted
53,441 and 64,239 million without 1rtxgat10n‘

Even in this limited exa‘ﬁle of irrigation,

- the 1-0 water projection model indicated that water resource

R

-
T

1

ln. Anderson, Economic Analysis of Water Suppl
Alternatives, Phase II, Oldman River Basin Study, l§7§,
Appendix G, p. A-59.

2Ibid., Appendix G, pp. 28-43.
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TABLE 6-3 o

TOTAL WATER WITHDRAWAL DEMANDS, 1980 & 1985

INCLUDING A HYPOTHETICAL IRRIGATION

(million imperial gallons)

Major Group 1980 1985
Domestic (A) 16,858 19,307

(B) 16,858 19,307 .
Agricultural (A) 167,915 199,046

(B) 4,316 5,119

L 4

Non-Agricul. (A) 32,267 39,813

(B) 32,267 39,813
TOTAL (A) 217,040 258,166

(B) 53,441 64,239

Notes: Agriculture includes livestock, forestry and fishing
as well as irrigated agriculture. The warer requirement
for irrigated agriculture is assumed to be 1.5 acre-feet
per acre. (A) above means the case with irrigation being
included and (B) refers to the case with irrigation
excluded. The above simulations are based on the
Medium Scenario only."

4

demands could approach 217,000 to 258,000 million imperial
gallons (1,100 cfs to 1,300 cfs in flow terms).' This demand
would far exceed the critical level of about 810 cfs, the
flow that is available 95 percent of the time. Even assuming

a moderate level of moisture requirement for irrigated crops,
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the demand would be 700 to 900 cfs in 1980 and 1985.
?
3 The above calculation did not consider the wide
seasonal fluctuationé in flow availability. Since irrigation

demands would occur only during May to September, it would

'y
be tantamournt to a flow rate of 2, 3,000 cfs over the

growing period of May to Septgmbe ) for the supply side
of water resources, the NortH:Saskatchewan River during

May to September flows at a rdte of 10,000 to 14,000 cfs,
well above the monthly average. Since peak irrigation
demands are synchronized with peak flow months, the pressure
on the available flows is reduced. However, even strictly

on a peak demand-to-peak supply basis, the irrigation demands
alone would approach 2,027 cfs, almost 30 to 40 percent of
the available flows of 5,000 to 7,000 cfs (het of apportion-
ment regquirements).

The introduction of irrigation in the North
saskatchewan River Basin would greatly increa;e the withdrawaI
and consumptive use of water in the basin and would lead to
much earlier and- intense water use conflicts and potential
water shortages. However, there is little likelihood of

much expansion of irrigation in Northern Alberta, given the

relative superiority of expansion in Southern Alberta.

Expanded 0il and Gas Production

The petroleum resource has been a vital one for

economic development and it is likely to continue so in

the foreseeable future.- In view of the importance attached
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to these resources and, in particular its water-intensive
recovery operd®tions, a scenario is developed whereby a
doubling of the 1972 final demang®, for such energy products
as crude oil, natural gas, sulphur,,Petroleum refinery
products and gas pipeline services i® assumed to occur ~

as early as 1980 or 1985. 1Implications this might have on
water resources can be aéses§ed. All other categories of
final demands except the aSoveAMentioned enerqgy products

were set at the preassigned level, as in the Medium Scenario.
The results of simulations obtained under these scenarios
were compared with those results from the Medium Scenario
Cases in which all the sectors of final demands are assumed
to progress at a normal expected rate. This indicates

the changes in water resource demands if the external

demands on energy-related products were to rise by an
unusually large proportion and production of energy resources
were to respand to this demarnd increase.

As shown in Table 6-4, the total industrial water

TABLE 6-%
INDUSTRIAL WATER WITHDRAWAL DEMANDS, NSRB
UNDER A POUBLING OF ENERGY @WMANDS OVER 1972

"(million imperial gallons)

r
Industry Group 1980 1985 o
Mining 22,731 23,548
Manufacturing 17,749 21,948
All Others 6,197 7,388
TOTAL 46,677 52,884

Note: Based on the Medium Scenario except for the energy-

related products which are set at double the 1972 final demands.
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withdrawal demands for the basin are likely t®© rise by some
10 billion gallons, or 28 pe:cent higher than it would
otherwise be, if a doubling of energy demands were to occur
in 1980. The mining sector, particularly crude oil and
gas, would bear the brunt of this increased production and
consequently of the increased water demands, which would
amount to almost 80 percent of the total 10 billion gallons
of increase. The manufacturing secgor, mostly 0il
refineries, would realize the remaining 20 percent of the
increase. The extent of inter-industrial demands for water
induced by this initial change does not appear to be
significant as compared to the primary resource impacts on
water.

1f a doubling of energy demands by exogenous
sectors were to occur in 1985, the water withdrawal demands
would reach 52.9 billion gallons, an incnease of 8 billion
or 18 percent over the forecasted under a most plausigle
scenario (Medium Scenario). Of this increase, 84 pefcent
is accounted for by the mining industry and the rest by the

manufacturing industry.

Petrochemical Industry Expansion Alternative

The increasing'e$phasis placed by the provincial
government and private industries on rapid expansion of a
petrochemical industries base in Alberta will have water

demand implications. These caﬂ"be.§tudied by hypothesizing

a four-fold increase in 1985~£eer*the 1972 level, as
b4

&

[ 3 2L S



156

owoged to a two-fold increase as assusied under the gedium
Scenario. Petrochemical industries in general, including
fertilizer, are occupyihg a pivotal position in the overall
industrial strategy of the province, and they are relatively
heavy water using industries.

N Table 6-5 shows that the total industrial demands

can be increased to approximately 48.6 billion gallons in

13&5 or 85 percent increase over the 1972 level.

pa;ticularly significant are the expected increases in water
demands associated with manufacturing indusgries (in particular,

chemical industries) that would total 24.2 billion gallons or

‘ TABLE 6-5

’ ?
PROJECTED INDUSTRIAL WATER WITHDRAWALS
»

ASSOCIATED WITH GREATER PETROCHEMICAL EXPANSION

(million imperial gallons)

v

1972 1985 1985
Inéustty Petrochemical Normal
expansion medium
alternative scenario o
. [y
Agriculture . 3,273 5,124 . 5,120
Mining 11,572 17,002 16,839
Manufacturing 10,065 24,245 20,758
Construction 57 106 106
Transportation 134 201 200
Utilities 264 620 616
Servhﬁes ‘856 1,298 1,290

TOTAL 26,291 48,595 : 44,932 .

A . A
Mt
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2.4 times the 1972 level, compatgd to about two-fold increase
under the Mediﬁm Scenario. Thus, the impact of a rapid
development of petrochemical industries would exertJ
substantial additional resource demands not only on the
industries directly affected but also on the mining industries

indirectly related through backward linkages.

Water Using Industrial Technology

Assumptions

Water is considered an essential input to the
industrial production process as ? cooling medium, as a
processing medium or as directly incorporated into
manufactured products. However, the cost of water to
industry is small, almost negligible. It may range from
0.02 percent of the production costs for the metal fabricating
industry to 0.4 percent for the chemical industry.1 Such
insignificant charges relative to total costs result in
small price elasticities, although accurate estimates are
not available, largely bgcause industrial users usually
supply their own water.

There is evidence that for some categories of
municipal and domestic water uses, such as lawn watering,

[
3

-
lJohn Knapp, "Economics of Industrial Water Use

in Alberta,"” Unpublished Thesis, 1973, Univeristy of ‘Q
Alberta, p. 53.

b et e, G -
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demand might be price elaq;ic,l but emAﬂrical estimates of

price elasticities vary widely even for these uses. The

public generally feels that water should be provided free

or at a token fee, especially in water ricﬁ countries such
.

as Canada;

In order to study the response of industrial water
use fo changes in water use technology that might result from
a change in prices, a sensitivity analysis was conducted.
The impact of water-using or water-saving technological
change on on water'withdrawal was simulated by hypothesizing

a 25 percent upward or downward adjustment in some key

water use coefficients over the 1972 values. Eight major

water using industries--oil and gas, meat processing,

primary metal, metal fabricating, petroleum refining,

petrochemical, fertilizer and power generation-- were

studied.

The direction of change in water-using technology

*
e v Biatin gl .y

of an industry may depend on water pricing policies, input
substitutability, and the degree of resource availability in
relation to &ompeting demands in a particilar region. In a
semi-arid regiyn, there will be pressure toward conserving
wat8r and encouraging the use of water-saving technology

sither through pricing policy or institutional arrangements.

10 o, wong, "A Model on Municipal Water Demand:

A Case Study of*Northeastern Illinois,” Land Economics,
Vol. XLVIII, February, lt, pp. 34-44.

-

-

’
A
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The purpose of this simulation is to quantify the impacts
stemming from a change in water-saving technology by major
industries. This is parti‘rly significant to policy
formulation because if overall impacts were found to be
significant, resource planners would be able to concentrate
on formulating water policies and using various policy
instruments to encourage water-using industries to adopt
wateg-conserving technology.

The initial l&@ulation was performed with water
use coefficients reducéjvby 25 percent by 1980 or 1985.
Categories of final demands were as in the Low, Medium and
High scenarios. The second simulation was similar except
the 1972 water coefficients were increased by 25 percent.
The results of the simulations are presented in Tables 6-6
and 6-7.

It appears that a 25 percent reducfion in water
coefficients for the eight major industries would reduce
water demands in the basin by seven billion gallonS‘br
14 percent for 1980 or by nine billion gallons or 15 per-
cent for 1985, compared to the baseline projections.
Convexsely, an increase of 25 percent in the water coefficients
would increase water demands by seven billion gallons for
1980 and ten billion gallons for 1985,

As shown in Table 6-6 and 6-7, there will be
greatest impacts on water requirements in such sectors as
mining, manufacturing and utilities, which are shown to be

af fected by as much as 23 to 26 percent in terms of water



TABLE 6-6

TOTAL INDUSTRIAL WATER INTAKE DEMANDS ASSOCIATED
WITH A 25 % REDUCTION IN WATER COEFFICIENTS
FOR EIGHT MAJOR WATER USING INDUSTRIES

(million imperial gallons)

160

Major Industry 1980 1985
Group Low Med High Low Med High
Agriculture 3,678 4,316 4,977 3,949 5,120 6,371
Mining 10,198 10,959 11,547 11,225 12,630 14,040
Manufact., +10,569 12,195 13,923 12,776 15,952 19,528
Construction 77 84 90 94 106 119
Tranport. 157 171 185 174 200 228
Utilities 284 342 370 355 467 550
[ ]
Services 1,012 1,100 1,195 1,125 1,290 1,471
TOTAL 25,976 29,169 32,489 29,702 35,765 42,311
lﬁ*
¢
g,
H q .
LR
2]
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TABLE 6-7
TOTAL INDUSTRIAL WATER INTAKE DEMANDS ASSOCIATED

WITH A 25 % INCREASE IN WATER COEFFICIENTS
FOR EIGHT MAJOR WATER USING INDUSTRIES

(million imperial gallons)

1980 1985
Major Industry
Group Low Med High Low Med High

Agriculture 3,678 4,317 4,977 3,949 5,120 6,371
Mining _’16,995 18,262 19,576 18,706 21,048 23,395
Manufact. 16,904 19,505 22,272 20,483 25,567 31,309
Construction 77 84 30 94 106 119
Transportation 157 171 185 174 200 228
ytilities 665 802 869 834 1,099 1,292
Services 1,012 1,100 1,195 1,125 1,290 1,471

TOTAL 39,488 44,242 49,166 45,368 54,432 64,190

PR
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intake as a result of potential water use technological

change.

Policy Scenario Conclusions

Among the various policy scenarios and their
respective water implications that have been studied, the
irrigation alternative seems to be most costly in terms of
water impacts on the basin. This could tip the water
balance of the basin by 1increasing the total water resource
demand by as much as four to five times. However, this
scenario is highly unlikely in the foreseeable future,
given the alternative expansion potential for irrigation
in southern Alberta.

The economic activity that might create the next
highest water impacts in the future 1s Cold Lake heavy oil
development. Accelerated Eeavy oil development, over and
above the current Imperial 0Oil proposal, would increase
the water resource demands in the basin by some 22 billion
imperial gallons or by 35 percent in 1985. Even under the
moderate scenario as currently projected heavy oil develop-
ment, the water resource demands are expected to 1ncrease
by seven billion imperial gallons or by ten percent by 1985.
It is almost certain that the Cold Lake project will be
implemented as scheduled, although the water source is yet
to be determined; however, if water is drawn from the
North Saskatchewan River, an additional water resource demand

of approximately seven billion imperial gallons per year
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would be placed upon the basin.

Another highly plausible scenario is one of rapid
expansion of the petrochomical‘bale, which would entail an
additional four billion imperial gallons of water according
to our simulations. This scenario is a highly likely event
considering the availability of petrochemical feedstocks
in the basin and in the province.

Prospective change in water using technology 18
speculative within the timé frame under study, particularly
given the very limited impact water pricing policy 1s apt
to have on industrial water use. However, in the long run,
only this alternative allows for the easing of the demand
pressure on water resources if relafive abundance of water
within the basin changes in the fﬁture.

Finally, by 1985, some combination of the above
scenarios might materialize simultaneously--namely, the
current Cold Lake project with moderate water use as in
case (B), and a petrochemical expansion scenario. Given
this likely s:t of scenarios, the additional vater resource
demands generated in the basin would be in the order of

11 billion imperial gallons per year or 56 cfs in flow terms.




CHAPTER V11

SUMMARY AND CONCLUSIONS

. L]
The objective of this thesis was to study th\ - \

quantitativé aspects of future water balance in the Nérth .\‘_
Saskatchewan River Basin for the period, 198n-1985,.
A regional input-output model based on 1972 dsta was generated
and then u.ﬁd to determine whether or not a potential water
imbalance might be expected to occur in the foreseeable
future. This was accomplished by firstly forec‘:i:nq a
range of total water demands in terms of withdr?wal uses and
consumptiib uses under three economic scenarios, and then
relating these aquantities of forecasted demands to long
term average streamflows in the river. The results of this
study will be instrysental in contributing to the establishment
of a long range water management plan for the basin,

fhe major analytical tool employed in this studv
was a basin-wide regional input-outrut model comniled in the
new rectangular format. This new format permitted more
useful examination of critical economic parameters such as
impact multipliers, regional income accounts, vatterns of
regional trade, and industrial linkages. In addition, by
superimposing a water technology matrix for the basin, a
water use interaction table was generated out of the input-

output information which provided for the structural analysis

.
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e © \utor characteristics of the balin oconom.

A few of the interesting aspects of the regional
eseCONOmMy as revealed b ‘po input-oufPput mo&;) are summarized
as follows:
. 1. rh"baain economy appears to dehend heavily
upon the @xports of primary products, mostly graines, oil
and gas, and petroleum products as opposed to highly
manufactured products. Imports consist mainly of .oconéiry
ménufactured goods. This pattern of regional trade ”eY
suggest that from an economic structure point of vio:, the
basin ecbnomy has yet to realize the potential inter-industry
linkages by shifting towards the high linkage manufacturing

A
sector (of course, there are other economic aspeets--

'
eipecinliy'tﬁe :?ze of the regional domestic market,
acce:nibiiity te the national market, transportation costs etc.
) --u‘ﬁchﬁ;hlt be considered before advocating such a shift).
. L ‘2. When measured in thmn of multiplier effects
o'n i:o'.l ~ou.tpu‘ts‘ of the eco}aomy, the beef and meat nrocessing
ieétOt-ii).hO“l to have the largest multiplier (2.98) among
all cixty five con-odity sectors comprising the regional
econqny In general, it can be observed that the manufacturing
secébrt'tcnd to be associated with a relatively higher value
) of‘ihe multiplier (ranging between 2.1 to 2.7) than the
aqéicultu;e and .;rvice sectors which showed an average or

below average multiplier value. This set of parameters

could be useful as one possible criterion to decide upon
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industrial development priorities in the province.
_ 3. The regional economy as measured in terms of

real GDP is expected to grow at an average annual rate of
3.8 t8 4.0 percent over the 1980-1985 period, slightly
surpassing the Canadian average which'is forecasted.

4. With regard to the fﬁirre growth of the
economy, the leading growth sectoés were identified as
manufacturing, construction and power generation. The
annual growth rates forecasted for these sectors range
between 6.0 to 8.0 percent, far exceeding ;he-overall pace
pf the economy. Although new heavy o0il devélopments in the
Cold Lake area may, to some extent, compensate for the
gradually declining conventional o0il reserves in theafuture.
the fotal crude o0il and gas production in the basin will,
at best, level off during the period, 1980-1985,

d Regarding the fprecasts of total water demands
likely to arise from future economic aétibities, it is
eXpected‘xat total withd;:awals‘ within‘ the basin would increase
by 35 percent and 61 percent (Medium Scenario) in 1980 and
1985 respectively over the 1972 levei‘to reach 53,441 and

y 64,239 miliipn imperial gallons. Qﬁlmogt seventy percent
would bBe accounted for by tthe indﬁstrial sector and thirty
percent by the domestic sector. Total copsumptive water
demands within the bﬁsin,‘defined as wikhdrawals minus
disaharge, are expected to increase from 18,809 million
imperial gallons in 1972 to 24,736 and 29,317 million is
1980 and 1985 respectlively, increases of 31 percent aﬁd

56 percent.
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Comparing future withdrawal demands to the minimum
monthly streamflow which can be expected to be equalled or
exceeded 95 percent of the time, total demands by‘all
sectors in the basin in 1980 will reach 272 cfs or 34.3
percent of 810 cfs which is half of the minimum monthly
flow of 1,620 cfs in February (due to the inter—-provincial
appottionment requirement). Similarly, the demands
forecasted for 1985 would be 327 cfs or 40 percent of the
half of the minimum monthly flow. If cdnsumptlve use is
utilized as the measure of demand, the total reag’;em
for water would amount to 127 cfs in 1980 and 150 cf!ﬁ
1985 oresome 15.7 percent and 18.5 percent respectively,
of the minimum monthly streamflow, taking into account
inter-provincial apportiopment requigementé.

I1f the forecasted water resource demands as measured
5y'withdrawal uses are e*trapolated into the future beyond
1985, it can bq tentat1ve%y concluded that given thg present
flow cﬂaract.igflcs Qfﬁ‘tream and. tbe present grow‘m '
trends of the basin ecoagi§\ it would take approximately
thirty to thirt& five yearé before total demands would

*
approach the critical level of minimum flow. This would mean

-

that with the current pace of regional ecomomic growth
- ' .
extending -into the future, the threshhold value for potential

water imbalance could likely occur around the §ear'2015.

However, in the event that the most likely set -of scenarios--~
\

the Cold Lake heavy oil pro;ect plus rapid petrochemlcal expansion

~-would materialize 31mu1taneously during the pro;ectlon "}E& M
Y . . k 4 ~
: - T .. B,

, . & - .
[4 - . - ’0 .
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period, the threshold value could occyr around the year
200; because of their water—intensi?é operations.

If consumptive use is taken as a criterion in
assessing the water balaﬁce, a potential imbalance could
occur around.the Year 2035 if the forecasted rate of
water consumption continues into the future.

Several qualificatigns should be borne in mind,
however,'ﬁith respect to the use of projected water
requirements provided in this thesis. _Firstly, in the
present sfudy, price elaSticities were not considered in
the projections of water usé, and therefore, toc the
extent that demand for water 4is price;responsive (perhaps
with increasing scarcity of water over time and the
possibility Bf much higher price le;Fls for water), the
water requirements forecasted for the basin will be -
overstated. Secondlf, as pointed out in chapter I(I
concerning the treatment of imports and inventory in the
present study, the multipliers derived for the b;sin 1-0
model yill be overstatéd if, as is highly likely, the
proportlon of regional supply prov1ded by regional imports
is hicber for the basin than for the province. Accordingly,
the valui/éf projected water requirements ‘will be over- ¥
estimated since water projections Are based on grojected
gross outputs.' Because the possible biases in projections
are primarily in an fpward direction, the projected water
requirements should be interpreted as an indication of an

s

g | | P
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upper bound to total water resource requirements likely

-

to arise in the future. / v

A further factor, on the supply siQs,,that might
mitigate the potential water shortage in the basin in the
future is the fact that the historical average streamflﬁys
based on the 1911-1976 data could, to some extent, be
modified in the future by the operation of Big Horn and
Brazeau Dams upstream. The impéct of these dams will tend
to reduce seasonal variation in streamflows and, hence,
to increase potentially available water supplies in the
low-flow winter months. As more data on water supply

patterns since the completion of these dams becomes

available\ in the futyre, the éuestion of potential W¥ater
shor tage can be re-#ed. . *

The water resource implications that can be
drawn from“Qis study are the following. 1In terms of
water quﬁptit;es,/it appears that in the short and medium
nun,,there is little possibility of water shortage in G‘e
North Saskatche&an Rive; Basin and littlé likelihood that
régional growth will be seriously &mpaireq by inadequate
water suppliés. In the long run, however; either flow
regulation or demand management may become necessary if
continued growth of the basin economy is to be assured.

The crucial water management Eroblems that will

emerge in the basin in this century will be related to

watepguality igssues rather than water quantity. In
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particular, water quality ﬁtoblems associated with thermal

discharge as well as petrochemjgal and heavy industrial

4
effluents will deserve more policy attention.
. : . ®
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INDHS1RIAL CLASSIFICATIONS(continutd)

23.
24.
25.
2.
27.
26.
29.
30.

31.
32.
33.
3.
3.
36.
37.
3t
39.
40.
41.
42.
43.
44,
45.
46.
47.

8.
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Leather products ind,
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58 <
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261,264 ,266,p68.
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311,315,312.
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335
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52.
53.

N INDUSTREAL CLASSTFICATIONS(continued)

Gas distribution serv. ind.
Nater & other‘uti]itics
Hholesale trade’ind.

. Retail trade ind.

<

. Finance,insurance & rail est.

.iRoa] Estate rentals

. Education & related ind.

. Hospital & health serv. ind'
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. Personal service ind. N

80
81
82

83(part)

83(part)

84
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623,624 ,626,627,629,
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653,655,667,669,673 676,
672,681,691,692,694-697,
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701,703,705,707,715,721,

851,853,855,851,852,853 ,
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TABLY €-1  DORESTIC MARKZT SHARE co:rr:cx:ursj(cowrxnuzn) PAGE
A 1 o . .
XEW REZPAIR TRANSP © cosmDulc rLECT
CONSTRUCT CONSTRUCT SERY PONER
TR 50 v 5 53 54
" WHEAT PRODUCERS 1 0.0, 0,0 0.0 0.0 -
ARLZY PRODUCZRS . 2 0.0.7 0.0 .\ 0.0 0,0
OIL SPXDS PRDRS 3 0.0 0,0 0.0 0.0
OTH GPAIN PRDRS 8 0.0 . 0,0 0.0 0.0
PORAGE PRDRS 5 0.0 0.0~ 0.0 C.d
LIVESTOCK PRDRS 6 0.0 0.0 0.0 0.0
POULTPY & XGG PRDRS 7 0.0 0.0 0.0 0.0
DMIRY ‘PPODUCERS [] 0,0 0.0 0.0 0.0
OTE AG PRDRS 9 0.0 0.0 . 0.0 . 0.0
POPCSTRY PRDRS .10 0.0 0,0 0.0 " 6.0
PISHIRG, B & T PRDAS 11 0.0 0.0 0.0 . 0.0
CCOAL MINING IND 12 0.0 0.0 0.0 0.0
CRUDE OIL & GAS ‘IND 13 0.0 0.0 2040 0.0
OTH RINING IKD 14 0.0 0.0 0.0 . 0.0 ’
-« MEAT PPOC IND 15 0.0 0.0 0.0 0.0
DAIFY INDUSTEY 16 0.0 0.0 0.0 0.0
rrEDS BPR IND R kA 0.0 v 0.0 0.0 " , 0.0
FLOUP CER BAKERY IND 18 ‘0.0 0.0 0.0 . 0.0
VEGETABLE 'OIL NILLS - 19 0.0 0..0 0.0 - 0.0
"SOPT DRIRKS PR IND 20 0.0 0.0 0.0 0.0 -
IZPS € ALC MPR IND . 213 0.0 0.0 0.0 0.0
OTE FOOD MPR IND 22, 0.0 ° 0.0 0.0 0.0
RUBBEF PROD IKD: . - 23 0.0 0.0 0.0 - 0.0
LEATHTF PROD IND 24 0.0 0,0 0.0 .. 0.0 !
TEXTILE PROD INDY 25 0.0 - 0.0 0.0 0.0 :
KNITTING PILL XKD 26 0.0 0.0 C.0 .o
CLOTHING IND C27 0.0 0.0 0.0 ¢ 0,0 v
WOOD PROD IND 28 0.0 0.0 0.0 0,0
t POBNITURE IND 29 0.0 0.0 0.0 0.0
. PULP & PAPER IND 30 0.0 0.0 0.0 0.0 .
PRIFTING. & PUBL 1¥D 31 0.0 0.0 C 040 © 0.0
PPIMAPY MET IND , 32 . 0,0 0.0 0.0 0.0
" METAL FAD IKD ¢ 33 0.0 0.0 0.0 0.0
MACEINEPRY IND : 34 0.0 0.0 0.0 = 0.0
TEANSP EQDIP IND 35 = 0.0 0.0 0.0, ¢.0
ZLECTF, APFL ‘IND €. 0.0 ° 0.0 « 0.0 0.0 §
CI®ZUT MFF IND 37 0.0 0.0° 0.0 [
CONTERTY PROD XKD 38 0.0 . 0.0 0.0 ° c.0
PEADY MIX MFR IND - 3§ 0.0 . 0.0 - 0.0 0.0
OTH KOR~AETAL IND 49 0.0 0.0 - 0.0 Y
PETROLEUR & COMLL IND W1 0.0 0.0 - 0.0 0.0
TERTILIZYP. MFR IKD 42 0.0 0.0 0.0 0.0
CHZ¥ICAL & REL IND &3 0.0 0.0 0.0 C.0
T MISC KFR IND R LR N 00 0.0 0.0
M}#d CORSTR IND . - 45 1.0000000. - 0.0 0.0 - 0.0
"EEPAIR CONST® IND. .- 46 0.0 1.0000000 0.0 - 0.0
TRARSP "S®RV. IKD. - 47 0.0 ° 0.0 T 9,.0000000 0.0
* STORAGE SEXY IRD - = 48 0.0 0.0 0.0 .- : 0.0
CO®MJKIC SERV 1% 49 0.0 0.0 0.0 2000000 0.0
EIZCTIRICAL. PONER -5 0.0 0.0 0.0 1. 0000008
GAS DISTRIP IND - . 81 -~ 0.0 0.0 0 . 0.0, 0.0 :
¥XTEP & OTH IKD : 52 1040 0.0 F . 0.0 0.0
WHOLZSALR TRADE: .53 0.0 0.0 R 0.0 T 0.0 }
FPYTAIl TRADE. - Su- - 0,0 0.0 T 0.0 L0y
‘PINANCE . 55 0,05 " 0.0 0.0 - 040 ﬁ
REML 2STATE RERTAL .56 - 0.0 0.0 0.0 0.0 i
XDICATION &-PELATED . 57 0.0 - 0.0 0.0 e 040
BOSPITAL & HEALTH - 58 0.0 0.0 0.C S 0.0 i
oAECOX E POOD SEFVY . 59 0.0 0.0 G.0 0.0 kS
BOSIK25S 'SERV -IND 65 < 0.0 0.0 0.0 0.9
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. TADLEC«1  DORESTIC MARKET SHARYE CORPPICIENTS (CONTINUED) PAGY .
GAS PIPE wATER MHOLESALY RETAIL FINANCE REAL
SERY & orn ' & 07N rsTATE
55 46 37 } 50 59 ' 60
WHEAT PRODUCERS 1 0,0 S 0.0 0.0 0.0 0.0 ‘ 0.0
BARLEY PRODUCERS 2 0.0 0.0 0.0 0.0 0.0 0.0
OIL SEEDS PRDRS 3 0.0 0.0 0.0 0.0 0.0 0.0
OTH GRAIR PRDRS . b 0.0 0.0 0.0 0.0 0.0 0.0 f
YORAGE PRDRS i s 0.0 0.0 0.0 0,0 0.0 0.0
2 LIVESTOCK PRDRS W 6 0.0 0.0 0.0 0.0 0.0 0.0
POULTEY & ¥GG PRDRS % 7 0.0 0.0 0.0, 0.0 0,0 0.0
. .DAYRY PRODUCERS 0 0.0 0.0 0.0 0.0 0.0 0.0
OTH AG PRDAS L 0.0 0.0 " 0.0 0,0 0.0 0.0
, PORESTRY PRDRS 10 0.0 0.0 0.0 0.0 G.0 6,0
PISHING, B & T PRDPS 11 0.0 0.0 0.0 0.0 0.0 0.0
COAL NINING IND 12 0.0 0.0 C 0.0 0.0 0.0 0.0
CFUDE OIL & GAS IND 13 0.0 0.0 0.0 0.0 0.0 0.0
OTR YINING IND \L 0.0 0.0 0.0 0.0 0.0 0.0 "
®EAT PROC IND 15 0.0 0.0 C0.0 0,0 0.0 9.0
DAIRY INDUSTRY 16 0.0 0.0 0.0 0.0 0.0 0.0
PXEDS YK IKD 17 0.0 0.0 ‘0.0 0.0 0.0 0.0
PLOOUR CER BAKERY XIND 18 0.0 0.0 0.0 c.0 0.0 C.G
. VPGZTABLE OIL HILLS 19 0.0 . 0.0 0.0 0.0 0.0 0.0
SOrT DRINKS MFR IND 20 F0.0 0.0 0.¢ 0.0 0.0 0.0
, PEEZPS & ALC EPE IND 21 [ 0.0 0.0 0.0 €0 0.0 .0
OTH POOD MPR IND 22 0.0 0.0 0.0 0.0 0.0 0.0
RUBBLF PROD IND 23 0.0 0.0 c.0 0.0 0,0 0.0
LEATHEP PROD IND 24 0.0 0.0 0.0 0.0 0.0 t.0
TEXTILY PROD IND - 25 2.0 0.0 0.0 0.0 0.0 2.0
KRITTING PILL IND 26 0.0 0.0 0.0 0,0 0.0 6.0 °
CLOTHIXG XND 27 0.0 0.0 0.0 0.0 0.0 . 0.0
¥OOD PROD IND 28 0.0 0.0 0.0 0.0 0.0 0.0
YOPNITORE IND 29 . 0,0° 0.0 0.0 c.0 0.0 0.0
PULP £ PAPER IND 30 0.0 0.0 c.0 - 0.0 - 0.0 0.0
PPINTING & PUBL IND 31 0.0 0.0 0.0 0.¢ 0.0 0.0
PRINAPY K 2T IKD 32 0.0 0.0 c.0 0.0 0.0 0.0.
PETAL PAB IND 33 0.0 - 0.0 0.0 0.0 0.0 0.0
MACRINZRY IND 34 0.0 0.0 c.0 0.C 0.0 0.0
_TPANSP ¥QUIP IND 35 0.0 0.0, 0.0 0.0 0.0 0,0 |
FLECTR APPL IND 36 0.0 © 0.0 0.0 0.0 0.0 . ] g.07 7 T
i CYNINT KPR IKD 37 0.0 0.0 0.0 0.0 0.0 T0.C
’ CONCFETE PROD IND 38 0.0 0.0 & 0.0 6.0 0.0 U.C
: RZADY PIX NPR IND 3% 0.0 o 0.0 0.0 0.0 0.0 0.0
B OTH KOX=-KETAL IKD 4C £.0 0.0 0.0, 0.0 0. 0.cC
PETPOLEDY & COAL IND 41 0.0 0.0 © 0.0 0.0 0.0 6.0
PERTILIZER XFR IND &2 0.0 0.0 0.0 0,C 0.0 0.0
CREMICAL & REL IND ~ 43 0.0 0.0 0.0 C.C C.C (<
MISC MFR IND Ly . 0.0 0.0 0.0 c.0 0.0 0.0 "%
NEN COKST® IKD 4s 0.0 3 0.0 - 0.0 © 0,0 0.0 ¢.C
- RTPR1P CONSTR IKD ué 0.0 0.0 0.0 0.0 0.0 0.0
TPANSP SEFV IND 87 0.0 N\ 7 0.0 0.0 0.0 0.0 0.0
STOPAGY SYRV IND . 4B 0.0 ) 0.0 c.0 0.0 0.0 £.0
CORYUNIC SERV IND 49 . 0.0 : 0.0 0.0 0.0 0.0 0.0
| ZITCIPICAL POWER 50 0.0 ¢ 0.0 0.0 - 0.0 0.0 0.0
GAS DISTPIB IND 51 1.0000000 0.0 S 0.0 0.0 0.0 0.9
SATZP £ OTH IKD 52 0.0 1.0000000 0.0 . . 0.0 0.0 0.0
VHOLESALE TEADE 53 ° 0.0 "0.0 . - 1,,0000000 0.0 0.0 0.0
PYTLIL TPADE .o~ 540 040 - 0.0 6.0 1. 0000020 6.0 0.0
PINANCE . 55 0.0 0.0 > 0.0 0.0 1.0000000 0.0
‘RZAL ESTATE RENTAL 56 0.0 0.0 0.0 6.0 0.0 1.000°6€)
_EDUCATIGN & RELATED 57 0.0 0.0 0.0 0.0 > 0.0 0.0
" MOSBITAL & HEALTH = 58 0.0 . 0.0 e 0,0 0.0 0.0 0.0
“ACCOr ¢ POOD SERV 59 0.0 -, 0.0 i 0.0 0.0 - c.0 0.0 - B
BUSIKESS SERV IND 60 040 0.0 0.0 0.0 0.0 0.0
PERSORAL SERV IRD 61 - 0.0 0.0° 0.0 0.0 0.0 U.0
; 00 20000200
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TABLY €<% DONMITIC WARKET SHANE COLFPICIPNTS (ConTINUED) AGE
YhUCATION BEALTH AECOK BUSINESS PERSONAL

' ' sery ¢ roop seay sphv

61 62 6) L] [ 1)

WHEAT PAODDCERS 1 0.0 0.0 0.0 0.0 0.0

PAPLEY PNODUCERS 2 0.0 0.0 0.0 0.0 0.0

OIL SEEDS PRODRS 3 0,0 0.0 0.0 0.0 0.0

OTH GRAIR PRDRE 4 0.0 0.0 0.0 0.0 0.0

FORAGE PPDRS 5 0,0 0.0 0,0 0.0 0.0

LYVESTOCK PRDRS 6 0.0 0.0 0.0 0.0 0.0

PCOLTRMY & 2Ga PRORS 7 0,0 0.0 0.0 0.0 0.0

DAIPY PPODUCERS 8 0.0 0.0 0.0 0.0 0.0 N

OTH AG PRDRS 9 0.0 0.0 0.0 0.0 0.0

PORZSTRY PPRDRS . 10 0.0 0.0 0.0 0.0 0.0

YISEING, B & T PRDRS 11 0,0 0.0 0.0 0.0 0.0

COML RINING IND 12 0.Q 0.0 0.0 0.0 . 040

CPUDE OIL & GAS I¥D 13 0.0 0.0 0.0 0.0 0.0

OTH BINIKG I¥D - AL 0.0 0.0 0.0 0.0 0.0

¥FAT PPOC IND 15 0.0 0.0 0.0 0.0 0.0

PAIRY XNDUSTHY 16 0.0 0.0 0.0 0.0 0.0

PILEDS MIR IND 17 0,0 0.0 c.0 0.0 0.0

YLOUR CIR BAKEPY IND 18 0.0 0.0 0.0 0.0 0.0

VYIGTTABLE OXL elLLs 18 ' 0,0 0.0 0.0 0.0 0.0

S0PT DRINKS NFF IND 20 © 0,0 0.0 0.0 0.0 0.0

BYIPS L ALC BFF IND 21 0.0 0.0 0.0 0,0 0.0

OTR POOD BFR IND 22 0,0 0.0 0,0 0.0 0.0

RUBBYR PROD IND .23 - 0,0 0.0 0.0 0.0 0.0

LILTEZR PROD IND 26 0.0 0.0 0.0 0.0 0.0

TEXTILY PPOD IND . 2% 0.0 0.0 0.0 0.0 0.0

KEITTING PILYL IND ~ 26 0,0 0.0 0.0 0.0 0.0

CLOTHING IND 27 0,0 0.0 - 0.0 0.0 0.0

vOCD PROD IND 28 0.0 0.0 0.0 0.0 0.0

TUPNITORE IN¥D 29 0.0 [ 0.0 0.0 0.0

PULF £ PLPELR JND 10 0.0 0.0 0.0 0.0 - 0.0

< PRINTING & PUBL IND 31 0.0 0.0 0.0 0.0 0.
PFZEARY RMET IND 32 0.0 0.0 0.0 0.0 0.2
HETAL PAR IND 33 0.0 0.0 0.0 0.0 0.0
B)CHIN®®Y INKD 3 .0 0.0 0.0 0.0 0.0
JFAXSP POUIP IND 35 0.0 0.0 0.0 0.0 0.0
YLPCHR APPLYND 36 0.0 0.0 0.0 0.0 0.0
CEINTCNT EPR IND ” 0.0 0.0 0.0 0.0 0.0
CONCFET? PROD IND 38 0,0 ’ 0.0 0.0 8.0 0.0
PIADY FIX EFR IND 38 0.0 0.0 0.0 . .0 0.0
~OTH NOK~MITAL IND up 0.0 0,0 S 0.0 ﬁ.o 0.0
FETPOLEDN & COAL IND 4Y ~  Q,0 0.0 0.0 C.0 ) 0.0
FEPTILIZER BPR IND . 42 » 0.0 - 0.0 0,0 0.0 0.0
CEZ¥ICAI® C REL IND 43 0.0 0.0 0.0 0.0 0.0
¥ISC NFR IND 4 0.0 0.0 t.0 0.0 0.0

- 'NER CONSTP IND 4s -~ 0,0 0.0 0.0 0.0 0.0

. REPAIR CONSTR IND 46 < 0,0 0.0 0.¢ 0.0 0.0

TPANSP SEPV IKD 47 0,0 * 0.0 0.0 5% ¢ 0.0
STOFAGY SERV IND 48 0.0 0,0 0.0 0.0 0.0
COZUNIC SERV IND 49 0.0 0.0 0.0 0.0 0.0 ey
EL?CTRICAL PORER | 50 0.0 0.0 0.0 0.0 0.0
GAS DISTRIB IND .-  §1 N 0.0 0.0 0.0 0.0
VATRF & OTH IND 52 0.0 6.0 0.0 0.0 0.0 )
“FEOLESALE TRADE 53 S 0.0 0.0 0.0 0.0 0.0
PITAIL TRADE L 0.0 0.0 0,0 0.0 0.0 .
PIRANCE 55 0.0 0.0 0.0 0.0 0.0 .

. RYAL BSTATZ RENTAL 56 0.0 0.0 0.0 0.0 0.0-
¥DOCATION & RELATED $7 1.0000000 0.0 0.0 - 0,0 0.0
BOSPITAL & BEALTH 58 0.0 1.0000000 0.0 0.0 0.0
ACCOX & POOD SEZERV 59 0.0 0.0 1. 0000000 0.0 0.0
BUSIKESS SERV IND 60 0.0 0.0 0.0 - 10000000 0.0
PZPSONAL SERV IND 61 0.0 0.0 0.0 0.0 1. 0003000
Son 1.00C0000 1.0

000000 1. 0000000 1. 0000200 1.000C000

]



TANLY C-2 DOBESTIC PANNET SHARE AATRHIX
(TW THOUSAEDS OF 1972 DOLLARS)

sor « 650886, 98607,

wHEAT, BARLEY, 0IL  OTH CLRZAL “HAY,
oNRILLED UNHILLYD 114131 CROPS FORAGE
1 2 L] 4 Y
MNPAT PRODUCERS 1 6hen¢, 0, 0, 0. 452,
BAYLYY PPODUCERS 2 D. 607, 0. 0.
O3L SYEDS PRDRS 3 D, 04 268585, 0,
OTH GRAI¥ PRDRS . 0. o, 0. 6h Y78,
POKAGE PPDRS ) ] 0. 0. 0. 462,
LIYESTOCK PUDPS [ 0. 0. 0. [
POULTRY & EGG PROus 7 0. 0. 0. 0.
DAIRY PPODUCERS 8 0, 0. 0, 0.
OTU MG PRDAS 9 0, 0. o, 0.
PONTSYRY PRDRS ] o0, 0, 0. 0.
TISHING, B L T PERDES 1 0. 0. 0, 0.
COML NIKING X¥D 12 0. D 0. G.
CPOPT OIL £ GAS Inp 13 0. 0. 0. 0.
OTE WINING IND " 0. 0. 0. 0.
PEAT PPOC XIND 15 0. ! 0. 0. 0.
DAIRY INDUSTEY 16 0. 0. 0. 0.
YITDS TP gD ” 0. 0. 0. ‘ 0.
rYLOUY CEMPE¥AKENY IND 18 0. 0. 0. 0.
YEG®TABLY® 'OIL MILLS 19 0. 0. 0. 0.
SOYT DRIKKS PR IND 20 0. 0. 0. 0.
DEEPS & ALC MPR 1MD 21 0, 0. 0. 0.
OTH FOOD EFR IND 22 0. 0. 0.
PODATP PROD IND 23 0. 0. 0.
LYATEZP PPROD IND 24 0. 0. 0. e 7
"TYXTILE PPOD IND 25 0. 0. 0. ff,paa
KNITTING £ILL IND 26 0. 0. 0. <4
CLOTHING IND 27 . 0. ‘0, 0. v ,
¥OOD PROD IND 28 -, . 0. 0. 0, 0.
PUPNITIR2 IND 29 } 0. 0. 0. 'R
PULF & PAPEZF IKD 30 0. 0. 0. [
PPINTING & PUBL IND 21 0. 0. % 0.
PPINAPY RTT IND a2 . 0. 0. 0.
¥ITAL TAB IND 33 0. 0. 0. .
“BACRINZRI IND k™ 0. 0. 0. 0.
_TPAYSP YQUIR_JIND 35 0. 0. 0. __ 0,
TLEZCTY APEL IND 36 0. 0. 0. 0.
CERZRT PFP IND 37 D. . 0. 0.
COXCPLTY P20D IND . 38 0. 0. 0. 0.
PEADY PIX PR IND 39 . 0. 0. 6. C.
OTH WON-rETiL IND 40 0. [ 0. .
PETROLYUN® & COAL IND 41 0. 0. 0. 0.
YYPTILIZER KPR IND 42 . 0. 0. 0. c.
CHEMICAL & REL IND 43 0. 0. 0. 0.
¥15C Zr® IND [T 0. Da 0. 0.
NEIF CORSTP IND 45 0. 0. G. o,
PEPAI® CONSTF IND ue 0. 0. 0. 0.
TFAKS® SEPRY IND 47 0. C. 0. 0.
STOFAGE S2RV IKD [7:] 0. c, . .
CORMONIC SEIRY IND 49 0. : 0. 0. 0.
BLYCTIPICAL PONER 50 0. 0. 0. 0.
GAS DISTRIB IKD 51 0. 0. 0. G.
SATEF & OTH IND 52 0. 0. 0. c.
RROLTSALY TRADE 53 0. : 0. 0. C.
RETAYL TPADE ' Su 0. 0,1 0. 0.
PIRANCE ‘ 55 0. 0. 0. 0.
PEAL BSTAITZ EEINTAL 356 0. C 0. 0. 0.
ZDUCATION & RELATED 57 0. o 0. 0. 0.
BOSPITAL £ HEALTE 53 0. 0. 0. 0.
ACCCP & YODD SNFV 57 0. 0. 0. 0.
BUSINESS SYRV'AND 60 0. - 0. 0. 0. .
TI'EESONAL SERY IKD 61 0. . o, 0. .
24558, 64640,

PAGY

LIYESsTOTK

135084,

202
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E‘unu C=2  DOXPATIC HARKET SHARE NATRIX (CONTINUZD) x4 PAGE:
- {IN THOUSANDS OF 1972 DOLLARS) Y
A}
rouLrry rGas I nILK, 0TH MG rorest FI3HING,
SRELL CREAS UNP PROD PRCH Hitx
7 8 9 10 11 12
WHEAT PRODUCERS 1 S0, 0. o, 0. (A 0.
DAPLEY PRODUCKES 2 0. 0. 0. 0, 0, 0.
011 SYEDS PRDHS 3 0, 0. 0, o, 0. 0.}
OTH GRAIN PHDRS 4 0, 0, 0. 0. 0. 0. !
PORAGY FRDRS 5 0. 0. 0. 0. 0. 0. \
LIVESTOCK PEDRS 6 0. 0. 0, 0. 0.
POOLTAY ¢ EGC PRDRS 7 10769, a3, 0. 0. . 0. \
DAIRY PRODUCERS [ . " 0. 20254, o, 0, 0. \
CTH MG PRDRS 9 0. 0. 0. 10589, 0 0.
PORZSTRY PLEDPS 10 o, ©0, 0. 0. 482, . 0.
YISHING, R L T PRDES M 0. 0, 0. 0. . 2633,
COAL NINING IND 12 0. 0. 0. 0, 0, 0.
CFUDI OIL & GAS IND 13 0. . 0. 0. ' - 0, 0.
OTH NIKING XIND 1% 0. 0, 0. 0. . 0.
PEAT PROC IND 14 0. 0. 0. 0. 0. v.
DAIRY INDUSTRY 16 0. 0. 0. 0. 0. 0.
*rEDE NPP IND 17 0. 0, 0. . 0. 0. 9. .
YIOUR C2R BAKEPY IND 18 0. 0. 0. 0. 0. 0. \
VEGETABLE OXL KINLLS 19 0. 0. 0. o, 0. 0. '
SOYT DPINKS MYR IND 20 0. 0, . 0. 0. G, 0.
BEZRS L ALC MPR IND 2% 0. 0. 0. 0. 0, 0.
OTH FOOD #FR IND 22 0. 0, 0. 0. 0. 0.
RORBER PPOD IND 23 0.. 0. 0. ) 0. O. 0.
1¥ATREF PROD IND 24 0. Q. '8 0. 0, 0. -
TEXTILY PROD IND 25 - 0.~ 0. 0. 0. C. 0. . y
KNITTING BILL IND 26 0. 0. 0. 0. 0. 0. -
CLOTRIRG IND 27 0. 0. 0. 5 C. - c. D,
WoOD PROD IND 28 0. o. 0. 0. 0. L0
FUPNITORE IND 29 0. 0. 0. 0. 0., 0.
PULP £ PAPER IKD » 0. ' o, . 0. . 0. 0. 0.
PFINTING £ POUBL IKD 31 0. 0. 0. 0. 0. . 0.
PFINARY AT IND 32 0. 0. 0, 0. 0. 3.
METAL A3 IND 33 0. 0. 0. 0. 0. C.
EACEINTPY IND 34 0. 0. 0. 0. © 0. 0. . .
TEANSP ZQUIP IND 35 _ 0. 0. 0. , C. ) . 0. .
YLYCTP APPL 1XD 36 0. 0. 0. T 0. 0. . 0.
CINENT EFF WD 37 0. 0. 0. 0. G, ~ : 0.
CONCRET® PROD IND 38 0. 0. 0. 0. 0. .
FEADY ¥IX ®PR IND 39 0. 0. 0. 0. : 0. TN
OTY NOK~¥ITAL IND 40 0. c. 0. c. = 0. 0.
PETPOLEO% & COAL IND &1 0. 0. 0. 0. 0. 0.
PEETILITER NFP IND 42 o, 0. 0. 0. G, 0.
CHEZICAL ¢ REL IKD 43 0. o. 0. 0. C. 0.
YISC ¥FF IND L0 * 0. 0. 0. 0. 0. c.
NEE COKSTR IND u5 0. . 0. : 0. 0. C. 0.
®EPAIP CONSTR IND u6 . 0. n, . 0. " 0. 0. 0.
TR)NSP SIRV IND 47 0. 0. 0. 0. 0. 0.
STORAGE SIRV JIND ug ‘ 0. 0. : 0. 0. C. 2.
COP®URIC SERV IND 49 0. 0. 0. 0. O, 0.
RPLESTRICAL PONER 50 - 0. 0. 0. 0. 0. 0.
GAS DPISTRIB IND 31 0. o. 0. ) 0. 0. 0.
WATEP & OTH IND 52 . 0. 0. " 0. 0. 0. 0.
VROLISALE TRADE 53 0. 0. 0, 0. 0. G, :
PETAIL TPADE LT 0. a 0. 0. . 0. . d. H
FINANCE 55 0. 0. 0. 0. : 0. . 0. R i
REAL ZSTATE REFTAL . 56 ’ 0. 0. 0. C. : c. 0. :
¥DOCATION & EELATED 57 ) 0. o 0. 0. - ) 0. o C. 0. :
HCSPITAL & BRALTH 58 - 0. G. . . 0. 0. 0.
»CCO* & roUD SEFRV 59 0. 0. 0. 0. 0. ) 0.
BUSINESS SERV IXD 69 0. : 0. 0. o 0. 0. 0.
PEFSONAL SERV IND 61 0. 0. 0. 0. = 0. 0.
so> 10769. 6u31, 20254, 10583, . 4063, 2633,
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1
FAPLE C =2 DOPESTIC NARMIT SKAPE AATATX ({41228 1 13] raoE
(1% THOUSANDS OF 1972 poLLaky)
coal CrODE FATURAL EULPHURN orH Eyu ey,
' o1l GAS ProOD PORE E1C,
1N A\ 15 146 \LJ \I']
CMRTAT PRODOCERS 1 0, 0, o, [ [} 0.
BARLYY PRODUCE®S b 0, 0. o, [ [ 0.
OIL 3rros prprs b} 0, o. 0. 0. 0, 0,
OTH GPAIN PRDAS ) 0, 0, 0. 0. G, 0.
FORAGY PRORS ] 6. C. 0. 0. 0, 0.
LIVISTOCK PRDRS 6 0. ¢ 0. * 0, c. o, .0,
POULTAY & 2GG PRDRS 9 0. 0. 0. c. 0. .
DAIFY PRODOCERS ] 0. o. I 0. 0. 0. 0.
OTH AG PRDRS 9 0. 0. 0. v. 0, 0.
FORISTRY PRDRS 10 0. 0. 0. 0, 0. 0.
YISHING, R L T PPDPS 11 0. . 0. 0. 0. 0, 0.
COAL PINING kD M 1067y, 0. X b 0, 0, 0.
CPUDT OXL & GAS INp 13 0. 579045, 158261, Véde ., o, 0,
OYH MIning IMp 3L 0, 0. C. (- 485, 0,
NTAT PROC IN® 15 0. 0. 0. 0, 0. 1428,
DAIPY IKDUSTRY 1% 0. 0. 0. 0, : 0. 0.
FIZDS XFP IND 17 0, 0. . 0. : 0, 0.
TLOU® CEIF BAKIFY Ind 18 o, 0. 0. 0. 0. 0.
VEGITAELY OXL EILLS 19 0. 0. 0. C b, 0. 0. -
SO¥T DPINKS KPR X¥D 20 0. < 0 0. " 0. . 0.
BYI®S £ ALC M¥F XaDp 21 0. 0. 0. 0. 0. 0.
OTH POOD %ra Ixp 22 0. ) C. 0. 0. 0. 0.
PUBEE® PROD IND 2) 0. ¢ 0. 0, 0. [ 0.
LEATEER PPOD XKD 24 0. 0. 0. - 0, 0. 0.
TIXTILY PROD XKD - .25 0. ! C. 0. [ 0. c.
KNITTING NILL IND 26 0. 0. 0. 0. 6. ° 0,
CLOTKEING IND 27 Too, 0. o b 0. © 0. . 0.
wCoD PPOD IND 28 o, . 0. (. 'R v,
YOIFITORE IND 29 0. 0. 0. 0. 0. 0.
PULP £ PAPLR IND 3 0. 0. 0. o, o. 0.
PPINTING ¢ PUBL IND 31 0, 0. 0. 0. . 0.
PYIMASY MIT IND 32 0. 0. 0. 0. ) 0. 0.
EYTAL FAB IND 33 . 0, 0. - 0. [ ; o. 0,
"ICHINIMY INp 3u 0. 0. 0, 0. J. 0.
——TEANSP EQUIP T¥D 35 0. 0. 0. G, 0. 0.
ELYCIR APPL IKD 36 0. 0. 0. 0. 0. 0.
CESIRT ¥PF IND 37 0. 0. 0. ¢, - o,
CONCFITZ PROD 25D 38 0. 0. 0. . 0. 0. ¢,
PIADY NIX NFL IND 39 0. 0. 0. 0. C. o,
OTF NOK~2PTAL“IFD 80 0. 0. 0, 0. 0. 0.
PITROLTDN £ COAL IND 4) 0. 0. 0. 0. 0. 0.
FERTILIZEX EFP IND 42 0. 0. e, [ 0. 0, -
CREXICAL T REL IND 43 0. 0. 0. 0. 0. o,
PISC ¥FP IND v ku 0.’ 0. 0. 0. 0. 0.
NX¥ CONSTR IND toub 0. '8 0. 0. ‘ 6. 0, .
PIPAIF CONSTF IND 45 0. 0. [N o. : 0. 0.
TEANSP SEPV IKD u? 0. ) v, 0. 0. o. 0.
STCFAGE SERY IND 48 - 0. 0. c. [ 0. 0.
COrMOKIC SIRY XND 43 K 0. 0. o, 0. 0. . 0.
. ELECTFYICAL POWTR 52 : 0. 0.9 o. . 0. 0.
G)S DISTPIR IND 51 . 0. 0. . 0. 0. C. a.
WATI?P C OTH IN> - 52 0. Coo. o. 0. 0. o.
WECLYISALY® TRADE- 53 0. 0. 0. 0. c. 0.
RETAIL TRADZ H 0. 0. e, t0. . 0. 3.
FIKAKCE 55 . 0. 0. - C. 0.~ 0. 0.
PIIL 2STATE ¥ZNTAL &6 " 0. - 0. 0; Loy 0. 0.
IDUCATICN & PELATED &7 5 ‘0. 0. . - 0. c. 0.
HOSFITAL & BEALTH 5¢ A 0. 0. 0. c. 0. i 0.
- ACCO® & FOOD SIRY 59 v 0. 0. 0. 0. 0. 0.
BUSINYSS SERY IND 62 iy 0. 0. 0. 0. 0. 0.
PEPSONAL SERV IND 6) ‘ 0. 0. o. 0. 0. o.
so~ . 10671, . 579845, 158261, 7666. 8B6E1. 261625,
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H

14BLP C =2 DOERATIC RAKARY SHARY AYEIN (CONYINQED) EAGE H

(19 Yeouseos 6F VN2 bOLLARSY

[T 332 ) reehd Yys 01k LA Aupy Brees
(7% (14 FyGE CEw & FElead P YYa
e 19 I 3 it i
WPZAT PPOBOCEDS y 0, L 0, v, Gy 6.
WISLET FRODUCERS 1 6. G, 0. ' 'R a,
011 sIYRS PRDRA 3 0. 0, 0. %, 6, 6.
OTH GFIIN PYESE » o, O £, ' 0, G.
yoract FroRs 5 0. ¢, 0. O, 6, O,
LIVESYOCK PRORS L3 0, [ G. e 'Y @,
rouLTrr ¢ 366G raprs 7 0. 0. 0, 6. [ -
DATFY PRODUCENS (] b. 0. 0. 0. G, 6.
OTH AG PPORS ] . 0. ¢, 8. 0. ¢.
ONZETIT PRDRS 10 o, 0. 6. o, 'N 6.
FIERTING, W & T PEDFS WY . 0, ‘B O [N G, ¢,
CobL RINIPG XD A2 0. [ €. G G, 6,
CrapE OIL & GAS Iwp VI 0, . ¢, o, @, G
OTH RINING IND 1. - [ 0. ['® (‘M '
rIAS PPOC 18D 13 0. o, o, 6, 0. o,
DA™Y IWDOSTEY " asy11, 0. o, 0. 6. o,
yreps nrp IR0 A 0. 1eY4, 0. ' e 5,
yloGs CTR BAKERY IBD L] 0. 0. 0, Yehe )y . (Y G,
vicTeapLY oIL Plils 1% 0. o, (113 " ¢, 9,
sory pYIRAS RYP IED 20 o. - 0. G, ¢ 13714, 'Y
sreps & ALC BPp ¥ 2 0. o, ¢, G, [ PR Inted,
OTu roop era 1pd 21 0. o, 0. [ [ G
porBIY PROU NP 23 0. 0. ¢, ¢, Ge ¢,
LYATEIP PPOD 1ND 24 0. [ ¢, ¢, g. G,
TreTILY PPOD 132 2% 0. c. ¢, [N G. ¢,
KKITTING PILL XD 26 0. C. O, 6. G. G,
CLOTHTNG I¥D b 0. t. 0. [ [ O,
oo PROD 18D FL Q. 0. 0. o, 0. 0,
U RITIRE IND 29 o, 0. © 0. 0. O, ¢,
PUL P & PAPEN IND » 0. 0. o, ¢. 6. g,
prIviyvc ¢ rool twd 3} 0, 0. . t. [ .
PEI¥ARY RIT IND 32 o. . 0. . Ce .
rITAL YAB I¥D 3 0, . 0, G c. 6.
wACPINERY 33D 3 0. 0. 0. ¢, . o.

___Trrusp zQuUir IND 35 0. 0. ‘N C. 0. 0. 3
vl 3CTr APPL IND 36 0. 0. O ¢. C. o, 3
ce=2a7 urp 1¥D X 0. 0. Ce ¢y o, ¢, Z
CONCPETT PROD IRD s 0. [ 0. . U, t. ;|
RZADY PIX ETF IWD 3% 0. . 0. . Go [ 4
oTP RON-"TTAL IND (1] 0. . ¢. 2. [ . b
prTIOLTOR & COML IND & 0. 0. 0. 3. c. v.

FEeTILIZEN AYP 2D L4 . c. t. = 9 c. ) °.

v cperICAL & PLL 3EL (B! 0. 0. t. ‘. C. i, ;
sy PYY TNHD .y B . b 0. 0. ¢. s, i
WYy CONSTH I¥D [ 1) 0. 0. ¢, 0. . c. g
»IPAI® COMST? IND .t 0. 0. 0. ¢. . z. ;
CFANSP SLPY 1D WY 0. 0. 0. 0. ¢, o. . {
STORMGE SERV 1¥D ug 0. c. [ . [ Y. ;
CONUKIC SYRY IWD &3 0. 0. 0. C. c. o.
®LECTFICAL PUBIR 59 0. 0. c. o, . 2. ©.
cxs DISTPIB 1D s1 0. . c. c. A 4. 0.
®3TIY & DTH 2D 52 0. : 0. c. 0. . o 0.
¥ooLESILY TEADE 53 0. 0. c. <. 7 0.

»¥T)Il. TRADE Su LB 0. G, 0. & 0.
PINAKCY 55 0. ' 0. 0. . et .
P IAL TSTATE BENTAL 3% 0. 0. 0. ¢, 6.
»roCATION & REILATED s7 0. © 0. 0. . 0.
RCSPITAL € MEALTP 59 0. 0. 0. 0. 9.
ACCCZ & YOOD SERY 59 0. 0. 0. c. 0.
pOSINTSS SYPY IND 60 0. 0. 0. 0. 0.
PERSORAL SERY IXD . 61 0. 0. 0. 0. 0.

s0% 85177, 18396, 95560, 16561, 10t 20785,

e
s
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EARLE 3% RORESFEC shwnEY 3BICF A4%e346 (vuriieels) E ¥ec e
(e Yeuliapy of V3 puibadai
Gyg Fouls, §Euts # [T AN FTY EF R TS 3T Y52 BGALERY &
(X 33 tX2 R 2 Faca 2 5% [ X ¥ [Y3532%]
FE] kL 37 3 is 3a
CEELY PROPECEIS i g ~ ¢, LR é, &, 8.
BARLYY PEBBOCFES 3 [N [N @, R [h b,
OiL BEEHS PRGNS 3 &, 6, &, €, [ #,
QTE GFpLS FaRjs L3 V. ¢, £, [P [ ¢,
FORMCE FXDBE £ B. e, [N [ Ve ¥,
LIVPEYOCK PHUSR £ ¥, b € by L +,
POBLYEY & PG PRUIS i ¢, 8, B, [N L, [
BALB) FROBITEBS * [ &, [ Oy LR [
U¥n b6 PAPAD ¥ 6. G &, €. [ 6.
POSESYHY PRDOYE 1w [ G ['® [ L0 o,
rionie, B & F PRSEY 1Y g, o, <, ¢, 8. I'M
CohL PIDYRE Yob L ¥ 6. 6, §. g, (R 9.
€FORE B3 6 GRS Y3 V3 6, (% [ N (M 8,
oTR RINING YND te 6, 6. . [ 1 [N 4,
pEay FBOU Jup 5 a8, 8.9 N 6, . 0. 8,
BAYEY SEpBEFeY Ne ®, % &, €4 &, & i,
FEFps #F9 I0d 1 ¢, 4 &, é, [ [ &,
Frisvs CED BARRRY 185 Ve &, : [ % ¢ '] ¢ [
vroyeamip €31 FILLY V> c, ” G, g, [ [ 8,
$UYY pEIERG RFE Q¥ 2 ¢, B ¢, €. €, g. €,
BEEYN & ALT aPF led Q0 a, E G, , [N S [N [
O%e POUD 0N el P AL / ¢. &, [ % ¢,
PERESF FOH 14D 13 8, Tike, $3Ys, ¢, €. ¢,
Lysyned FFOD 1IN0 I -8 [ ¢, Jisl, £, v,
THEYXLE PO Imp % &, €. 2. % Yoy, [
EROTINE RILL Db it ¢, [ ¢, [ (28 FEDE N
it Y 3t ¢, %, ¢. [ . t.
VESH PROD 8D H - [N 'R [ L. &,
pesyIToRE 3w i g, [N N €. By Gy
Fui b & PAFEY IND b i, ¢. [ <. [ 6.
Frievie; 4 ¥oRL 38D " v e, [ [ ' &,
PEICAFY RYT YRR H t. ¢, [N [ [ [
FETAL YA Iwp 2 [ [ 4, (3 <. €.
FACHIRERY DD 3a e, ¢, G, [N [ &
S £ 2.5.51 8 31-21 20 £ 2 SN -2 ¢. o, 'y [ [ 'R
pitoyF BPFL Y182 A t. ¢. [N ¢ ¥ 3,
CESEST mPE @b 3 : €, ['$ 1o L £, [ [
CUscrrey ¥yOOL 198 s S 2. C. [ L. &,
FEADY PIY oBYR 38D LY [N 2. < e. [ -
CTr Wis-PPTAL 18D Al ¢, C. Ce L. [ DN
FIYICLYIN & COAL Iwl et - [N <. [ o L3S
PrEYILIILE APF lwb [ v, ¢. . t. t. G,
CRrTAlCAL & WXL Iwp [P o, Q. [ [N L. &y
LERTSNE X 4 3 . a. 2. &. &, €. &,
sty COREYE Yab [} <. {. [ <. ‘s .
pregte CONSTR 20D "t [ o, Ya BN é. 3,
TEAVEE LePY Tl a? # o C. o, [ [ o,
BEORRLY ETPC D [ 3 [ T. [N te [N Gy
Coeenerr SYNY TRD [} [N : ¢. ¢, e, Vs ¢
FLYCINiCAL POVEY 8 - c. ‘ c. ¢, o V. c.
CAS LISTYIB IpD L3 ¢, q s, Q. ' [ &,
wATIY U O%w IBL - P . d S 2. Q. [ 2.
WEDLE5RLY TIADE 52 -0 ' 0. s. <. L. ‘.
TERIL TPALE e [ i ¢. [N ¢. [ T,
rIsiNce 11 . ¢, o 6. c. 3,
¥YLL PETATI pESTRL b1 o, ¢. N b. [ G.
PrOCATION & NELAIZD %7 [N o. [N c. ¢. e,
FCAPTTAL £ BEALTE ] ", C. [N 0. C. - [N
ACTEY L PUCD STRY 3% . 0. 28 [ €. [
pasIevaS SLRY 19D (3 o, o. e. 0. 0. o,
PrRLOCSRL SAAY 1Ep ¢ e, o. [+ G, . Ca 0.
S0 . 2789, 19¢¢, (S 2 A5 PRLRN 12v07. big-B N

R it R
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;4 o 1. TABLE g-2 ?Jnon'sm;t WARKET SHARE HATPI! (CONTTHUED) N LI DU CPAGE Lo
Te L e " o Inoﬁsxups or 1972 DDLLARS) : Lo e T i
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"MEAT PROC IND 15 0.. . 0. g 0.

- DAIPY INDUSTRY 16 0. 0. D

- PEED3 EFR IND . 17 0. RN PO " O
_PLOUP CEP BAKERY:INKD 18 - 0. 0. 0.
VEGETABLE OIL EILLS 19 o 0. 0. S
SCFT DRINKS ®YF IND 20 o 0. L 0. . 0.
BETRS & ALC NPR ‘IND . 21 - S04, [ : 0..
_OTH YOOD %PP IND 22 a0y 0.
RUBBEP PROD” IND .23 5o 0e . .. . . 0.

. LEATHEER PROD IND . - 24 S 0. G, 0,
v TEXTILE PROD IKD = 25 - 0. - : 0. o 0.

~ FRITTING MILL IND 2€ : 0, . 0. . 0
"CLOTRING IKD - .27 0. - c. S0,
WOOD PROD IND " 28 . 0. 0. T 0
YUPNITUFE IND T29: 0.7 0. o 0.
POLF & PAPER IND . - 30 : 0.C : 0, 1 . 0.
PFINTING & PUEL XIKD - 3%V . . . 0., . - 0, 0.
PETMARY MET IND - 32 . e 0, 0. 0.
METAL-FAR IND , . .. 33 . B P v, .

< MACHINEFY IKD. 34 . L o De

S TEANSP- EQUIP IEKD ' " 35 0. - O 0. - 0.
TLECTP. APPL IND: .36 0. g K : v,

[ CEMZNT MPP IND ', 37 S 0ey 0. R -
CONCRETE PRODIND 3B SRS 0. 0.
READY KIL MPk IND 39 0. 0. 0.
(OTH NOW-METAL IND 40 ) 0. RN E 0, °

PETPOLEQY & COML 1D 41 ° 0.’ 00 - 0.
PEETILIZEF MFR IND 42 o7 - . oy -
CEEYICAL & 'REL-IND ~ 43

PEALI FSTATE RENTAL 56
EDPUCRTICK & RELATED 57
BOSPITXL €& HEALTE 58 .
ACCOr. & POOD SEPYV .. 59 ...
BUSIKESS SERY IHD %0

- 105000, 126754,-

i

,\e h

BUSINESS
SERV . SERV
' 65

1305%9, "

BERSOVAL

1857€0.

@
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TABLEC~3  PRODUCTION TECHNOLOGY CORPPICIENTS . : PAGE
i . ) ; ) ' . . C
S WHENT . BARLZY OIL S¥XDS LOTH GRAIN FORAGE LIVESTOCK
PRODOCERS PRDRS PRDRS PRDRS PRDES PRDRS
: 1 2, ; 3‘ 4 5 6
! WHEAT, UREILLED 1 0.0714811 0.0 L0407 0.0 0.0 - 0.0 ‘
BARLEY, UNMILLED 2 0.0 0.0680263 ;| 0,0 0.0 0.0, , 0.,1126497
0IL SPEDS 3 0.0 .0 ! o.oezuzno © 0.0 0.0 J ‘ .
OTH CIRZAL CROPS 4 0.0. 0.0 0.0 ; 0.0853704 0,0357973 0.1420533
HAY, PORAGE 5 0.0 0.0 0.0 0. . 040 0.3268055
LIVESTOCK . 6 00 0.0 0.0 0.0 0,0 0.0
POULTRY 7 ' 0.0 N 0.0 0.0 0.0 0.0 c{ 0.0
2GS IN SHELL 8 0.0 0,0 0.0 0.0 0.0 &% oo
YILK, CREAM DRP 9 0.0 S 0.0 . 0.0 0.0 0.0 0.0
‘ OTH 3¢ -PrOD ; 10 . 0.0 SN0.0 w\ 0.0 0.0 0.0 0.0
" TOREST PROD ° 11 0.0 0.0 L 0,0 0.0 0.0 0.0
‘ FISHING, B & T 12,,..0,0 + N 0,0 0.0 0.0 0.0 0.0 o
COAL : 13 0.0 0.0 - { 0.0/ 0.0 0.0 0.0
CRODE OYL R 1] 0.0 0.0 0.0 0.0 ' 0,0 - 0.0
WTORAL GAS | 15- ‘0.0 0.0 0.0 0.0 0.0 0.0
SULPROR . 16 0.0 .-0,0 0.0 0.0 < 0.0 0.0
‘CTR MIM:PROD . 0.0 0.0 0.0 0.0 0.0 0.0
DEX7, . POFR ®IC, 18 0.0 0.0 0.0 0.0 0.0 0.0
DAIRY,” PRQC 19 0.0 0.0 0.0 L 0.0 0.0 0.0
* 7 PEEDS RERS o 20 0.0 0.0 0.0 0.0 0.0 0.03012753
VEG OIl pnon 21" 0.0 0.0 0.0 €.0 0.0 0.0
PLOUP, CE® ¢ B .22 0.0 0.0 0.0 c.0 0.0 c.t
SOFT DRINKS - 23 0.0 0.0 0.0 T 0.0 0.0 0.0
BYPRS & ALC 24 0.0 . 0.0 c.0 0.0 0.0 U.0
~:1  OTH FOODS, WES 25 0.0 0.0 0.0 0.0 0.0 0.0
TIRES & TUBES = - 26 0.¢ . 0.0 0.0 0.0 0.0 0.0
O5H RUPBYP PPOD 27 0.0006651 . 0,0007264 C.0 » 0.0 0.0058780 0.0
LEATEEP PPOD - - - 28 0.0 . -~ 0.0 0.0 0.0 0,0 . 0.0
TEXTILY PPOD 29 0,0068u55 0,0068023 0.0062837 - 0,0044736 0.C372964 0.0002318
HOSLERY & KEITTED - 30 . ' 0.0 s 0.0 0.0 . 0.0 0,0 ’ 0.0 -
CLOTPING 31 - 0.0 0.0 0.0 . 0.0 0.0 . 0.0
LU¥BEF & PLYWOOUD 3z 0:0 - 0.0° 0.0 0.0 0,0 0.0
¥COD PRPCD NES © 33 0.0003543 0.0002875 0.0002686 0.0 0.0006556 0.0 ;
PURNIT € FIX . 3u 0.0 0.0 6.0 - 0.0 ;0.0 6.0 H
. POLF £ PAPER . 35 0.0 0.0 0.0 0.0 0.0 0.0 f
, <« PRINTING L PUB: T3 0.0 0.0 0.C- : 0.0 0.¢ . c.0 i
. IPON. & STEEL . 37 0.0 "0, 0 0.0 L 0.0 0.0 0.0 I
OTH PRIP EITAL o .38 €.0 0.0 0.0 D 0.0 0.0 0.0 -
¥ETAL FAB PROD . 39 o.ooo1993 .0.0001736 0.000(8595 / 6.0 o .0.CC03642 c.0
,%ACHIFERY 40 0.0uu8001 0,04u7122 0.0244083 / 0.0242891 0.0411555 0.0
VIRICLES & OTH TEANS 41 - 0.0 0.0 : 0.0 0.0 © o 0.C 0.0~
7 ELYCT APPLIANCES S 42 0.0 . 0.0 0.0 0.0 ? 0.0 0.0
. CEMERT - 43 0,0 0.0 0.0 0.0 0.0 0.0
e " OTE. NON~M®PT ' - . by 0.0002220 0.0 0.0 0.0 0.0 .0
\\ﬂ _Prrnoxruv,ﬂ o 45 " 0,0606162. . 0,064B765 .0.0470%53 . ° 0.0325877 0.0814120 . «0,0
Y - PEETILIZERS' - 46 . 0.0953473  0.1187543 0.0867701 0.0943233 0.0834636 0.0 ;
CHEMICAL) . - . "' 47  0,022279& 0.0608589. 0.0371807 °  0.0355552 0.027%0 34 0.€063002
®ISC WFR VL. C T g 0.0000884 . 0.0000726 0.0 - 0.0 ©0.9001437 0.0 .
KEK CONSTRUCT * . 49 0.0 S 0.0 ; 0.0 L= 0.0 0.0 0.0
EYPAYIP CONST . 50 - 0,0117635 0.0127980 0. 0094746 0.0057582 ,0099149 0.0522501 "
TEANSD Seny 51 0.C000uu2 0.0000358 €.0 ¢ 0.0 .0000688 0.000555¢
STORAGE . SZRV 52 0.0 = - 0,0 0.0 0.0 o 0 0.0, N
COX¥ONIC. .. . - B3 . 0,0125800 0.0107101 0.0100932 0. 0070253 0,0056515 0.0
ELECT POWER - | . 54 0.0146438 0.012u728 . o.o11957u - 0.0108872 0l01174€1 0.0202168
c)s PIFE svpi\ ' 55 “0,0 : 0.0 0.0 : 0.0025544 "~ 0.0 £.0062u88
TER LIOTH ™ ' . 56 0.0 " 0.0 0.0 0.0 0.0 - 0.0
wqu' ALP g 5T ©  0.0307695 0.0307695" 0.0298731 0.6286238 0,0309674 0.00921C2
) SRETAIL T ‘58 . . 0.0059817 ' 0.0061465 0,0080584% 0.0038388 0.0013581 0.0001:07
\ T PINANCEYE OTH 59 0.0526474 0.0370123 ¢, 0288635 C. 0325877 .0.0218726°  0.0261)02
N REAL ESTATE. 60 0.0693816 0,069666u 0.074373% + 0.0798B15 - . 0,063£605 U.6016208
PDUCATION = 61 0.0 0.0 0.0 ) 0.0 - 0.0 0.0
BEALTH. SERV: 62 0.0 0.0 0.0 ; 0.0 0.0 0.0
ACCO® & POOD . 63 0.0 T 0.0 0.0 } C0.0 7, 0.0 " 0.0
BUSINESS SERY. . 64 - o.oonosoo* . 0.0040300 7 0.0047778 -, -D.0034BB2 . 0,0085631 0.0102217:
PIPSONAL SE3V - © 657 0,D025174 - 0.0024920 0.C007080 -~ 0.0070€616 0.0110176 0.€082223
L MCN- convvrxnc\zur‘ 66 0.0001352 0.0000916 0.0 - - 0.0 : 0.0002942 0.0 \
W YALDERKDDED': AN 67 0,4928052 . o.ncau779. 0.5573592, 0. 5817022 0.557291Y ~ 0.29 3=737

spr - A 1.0000076 0.999996‘ " 1.0000000 0. 9999930 1. ooouovg 1.0002174
< *’. . o . /
5 . ,

B}
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TABLE €=3  PRODUCTION TECHNOLOGY CORPPICIENTS (CONTIND®D) ) PAGY
oy '
\ TpourLTRY © DAYRY OTE AG FORELEYRY  PISHING, M COAL
EGG PRDRS PRDRS PRDPS PRDRS - & T PRDRS  MINING IND
L 7 L 9 10 1" 12
WHIAT, ONEILLED 1 0.0 0.0415574 0.0 o.g d.0 0.0
BARLEY,UNMILLED 2 0.0 0.0563263 0.0 0. 0.0 0.0
DIl SEEDS 3 0.0 0.0 ‘ 0,0 0.0 . 0.0 0.0
OTH CEFEAL CPROPS 4= 0.0 0.0398312 0.0 0.0 0.0 0.0
HAY, FOHAGY® ) 0.0012247 0.1552822 - 0.0 0.0 0.0 0.0
LIYESTOCK 6 0.0 0.0275295 0.0 0.0000472 0.0000011 0.00005u46
POULTRY 7 0.1221677 0.0 0.0 0.0 © 0,0 0.0 .
YGGS IN SBELL [} 0.0 . 0.0 0.0 6.0 0.0 0,0
FILK, CPEAR UNP 9 0.0 0.0251262 0.0 0.0 0.0 N
OTH AG PROD 10 0.0 0.0 0.1770234 0.0012084 0.0000150 0,0007043
YOREST PrOD 11 0.0 0.0 0.0 0.1049121 0.0 0.0
FISHING, E & T 12 0.0 0.0 0.0 0, 0000257 0.013u414 0.0000268
COAL . 13 0.0 0.0 ¢.0 .0 T 0.0 - 0.0083022
Crupr orl 14 0.0 0.0 0.00835% 0.0 0.0 t.0
NATURAL GAS 15 0.0260256 0.0 0.0 0.0, 0.0 0.0
SULPRUE 16 0.0 : 0.0 0.0 0.0 0.0 0.0 -
CTH EIN PPOD 17 0.0 0.0 0.0’ 0.0000057 0.0046083 0,0060238
BXEP, PORK ETC. 18 0.0 0.0 \ 0.0 0.0143598 0.0000355 0.0016606
DAIFY, PROC 19 0.0 0.0 0.0 0.0008942 0.000C221 0,0010241
PETDS NFP 20 0. 4424372 0.0595869 0.0 0.0036719 0.6 0.0
Y2G 0IL PROD .21 0.0 0.0 0.0 6.0 0.0- . 0.0
FLOUR, CER & B - .= 22 0.0 - 0.0 0.0 0,0095703 0.0000141 ¢, oooesee
SOFT DRINKS . 23 0.0 . . 0.0 0.0 0. 0002049 0.0000050 . 0.0002369
BYYRS & AlLC . 24 0.0 0.0 c.0 0.0006579 0.0000172 6.0003671
OTH POODS, NIS 25 0.0 0.0 0.0 0.0007767 0.0000192 0.0003982
TIPES £ TUBES 26 0.0 : 0.0~ 0.0 0.0016573 0.0000459"  D.0021479
OTH (PUBBER PROD = 27 0.0000755 0.6 0.0 0.0004601 0.0600113 0.0005322
LEATHZF PPOD. 28 0.0 0.0 0.0 ' 0. 0003052 0.0000075 . 0.0003530
TEXTILY PROD 29’ 0.0 0.0077360 0.0039331 0.0031110 0.0149908 ' _0,000£513
HOSIZRY & KNITTED 30 0.0 0.0 0.0 0.0 6.0 -’ €.0
CLOTHINg 34 0.0 0.0 0.0 0.0002020 0.0000049 ~ 0.0002336
LUZBIr & PLYROOD 32 0.0 0.0 0.0 0.00000644 0.0053773 0.0005063
WOOD PPOD NZS .33 0.0000765 0.0 " 0.0070u96 0.0604221 0.0000002 : 0.0005115
YURNIT & PIX 34 0.0 © 0.0 . 0.0 0.0 0.0 0.0"
PULF € PAPER . 35 0.0 0.0 0.0 2. C.0042835 (.0001059 0.0049538
PFINTING € PUB - . 36 0.0 0.0 C.0 © C.0159234 €.£003937 ¢.C184150
IFON & STEEL 37 0.0 0.0 0.0 0.0001576 0.0000038 0.007u0u2
OT£ PPIF EETAL 38 0.0 0.0 c.0 0. 0000501 0.0000012 0.0000560
BETAL PAB [PROD . 29 0.0 0.00159e32 0.0002616 ' 0,0128555.  0,00436CS 0.0063742
PICHINERY ) oJ0039acu 0.0091426 0.0135770 . 0.0168159 0.000268y . 0,037%03s .
:VEHICLES £ OTH TRANS 41 0.0 0.0 0.0 . 8.0080510 - 0,0166620 0.0106269
ELECT APPLIAKCES 42 0.0 0.0 0.¢C 0.0039081 0.0000966 . 0.G045196
CF%2NT 42 0.0 0.0 0.0 0.0 : 0.0 0.0
CTR FON-PET by 0.0007654 0.0 0,0005220 0.0006254 0.0250126 0.0005933
PETROLEUN S 45 0.0133190 0.0419295 0.009521¢ 0.0139529 0.023827u 6.0239950
FERILLIZERS 'Y 0.0 C 0.0 £.0022000 0.0001117 0.0000027 0.0001292
CHEVICAL - 47 0.0C54917 0.0327869 0.0023997 . 0.0039673 0.0074126 ° 0,6055)19
. MISC WFRm - 48 0.0 T 040 - 0,00€2663 > 0.00571€7 0.022¢147 . 0.0152181
" NFPW¥ CORSTRUCT 49 0.0 0.0 0.0 0.¢ 0.0 ¢.0
REPAIR CONST 50 - 0.0029087  “0.0135541 . 0,0035164 0.0184720 - 0.0 - " 0.0051032
TPAKSP SERV 51 0.0019902 0.0612u92 0.0005221 0.0492192 0.0144587 0.0249355
STOPAGE SERV 52 0.0 0.0 0.0 0.€003296 0.0000061 0.0603811
cerNUKIC “ 53 0. 0006889 0.0015983 0.00600%2 - 0.0072626 0.0000582 ~ 0.0067947
ELTCT POWER 54 0.0071187 0.0318278 0.0193 600 €. 0016111 o.oooaauo 0.0580394
. G}S PIPE SERV 1 0.0045927  0.0C3963¢9 C.0013054 . 0.C3011z4 0.6 C 0.0 .
"WATEZR & OTH . 56 0.0 0.0 0.0031331 0. 0000374 0.0 - 0.0012948
WEOLESALE Y87 0.0025260°  0.0275104 0.0041775 0.0183788 - 0.01.14095 0.028605u"
PETAIL- 58 0.0002296  0,0067770 0,0054839 0. 0055470 0.0062647 0.61083C5
"FINANCE € OTH . 59 0.0080372 0.0338475 . 0.00704S6 0.0450747 0.0046082 0.0433391
REAL ESTATE. .60 C. oo15309 0.0023655 0.0 - 0.0 0.0 0.0
PDUCATION o . 61 . 0. S 0.0 0.0 " 0.0 0.0 0.0
BEALTH SERV 62 o.o 0.0 0,0 0.0 . - 0.0 0.0
ACCO® & POOD 62 0.0 0.0 : o.oo1=276 0. 0094557 0.0002338 0.61039
BUSINESS SERY . . 6k 0.0035211 0.0139288 . 0.0026105 0.0356369 0.0047256 0.02
PERSONAL SERY €5 - £.0022963 0.0092832 * 0,0028720° - C.0159842 0.0003811.  ©.01Z
NCH-CONPETING IMP 66 0.0 . 0.0 0.0647578 0.0001u18 0.0000035 C.(ut
YALUE ADDZD . 67 0.3849938 0.2957277 0.6464751% " 0.5705408 0.8432187  0.¢0
SO : ' 0.9999983 1.0000610  0..9999978 * 0.9999391 . 0.8999966 1.0
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FEAT PROC
IKD
15

082937
167838

® 2 0 4 s 0 8 »

OCQCODODOOD

0.0001052
0.000CC29
0.00000uu
0.0

0.0

0.00032311
0.0006515
0. 088016
0.001978¢
0.0002558
0.0

0. 0008394
0.0000354
0. 000120¢€
0.00399u4
0.00c3210
©.0000755
0.000¢527
6. 0003877
0.0 K
0.0000349
0.0000076

- Ca0091C 56¢C

0.0
0.0105495

' 040027527

0.000€272
0.090C086
0.0022327
0.0020 156
0.0010 420
0.0006756
0.0
€.0002285
0.00042756
0.000C 338
0. 00K 35y
0.00253¢3
0.0

0. 0016845
0.013847
0.000C 565

0.0036337°

0.£018357
0.0009352
0.0 :
€. 0203312
0.0013215

C. 0022917

0.0

- 0.0

0.0

0. 0016346
0.0024816
0.00568674

" 0.0001537

0.-1329065

TABLE C=3  PRODUCTIION TECHNOLOGY CORPPICIENTS (CONTINUPD)
CRUDZ OIL  OTH NINING
& GAS IND Inp
LK) 14
WEEAT, UN®ILLED 1 0.0 0.0
PIPLEY,UKPILLED 2 0.0 0.0
015 SPEDS 3 0.0 - 0.0
OTH CZRETAL CROPS Y4 0.0 0.0
BAY, POPAGE 5 0.0 0.0
LIVESTOCK 6 0,0000086 0.0000564
POULTRY 7 0.0 0.0
ZGGS IN SHEZLL [] 0.0 0.0
PILK, CREZA® ONP 9 0.0 0.0 :
OTH AG PROD 10 0,0001111 0.0007273
' PORYST PROD 11 0.0 0.0
PISAIKG, H & T 12 0, 0000047 0.0000307
COAL 13 0.0, 0.0003130
CPUDE OTL 10 0.0 0.0
NATURAL GAS 15 0.0005129 0.0000247
SOULPROR 1t 0.0 . 0.0
CTH PIK PYOD 17 0.0367829 0.0064498
BY2P, PORK ETC. 18 0.0002620 0.00171749
DAIFY, PROC ’ 19 0.000163 0.0010679
YEEDS MYP 20 0.0 0.0
V™G O0IL PROD 21 0.0 0.0
?LO0%, CEP & B 22 0.0001040 . 0,0006811
SO”T DRINEKS 23 0.0000373 "0.0002647
BITPS & ALC 24 0.,0001273 0.0008335
OTH POODS, NES 25 0.,0001417 0.0009276
TIP2S & TOEES 26 0.0003399; 0.0022181
OTE RUBBER PPOD 27 0.0000839,  0,0005493
LIATHE® PPOD 28 0.0000557 0.00036u5
TIXTILE PROD 29 0. 0001027 0.0 o
HCSI®RY € KNITTED 30 0.0 0.0
CLOTHIRG 31 0,0000368 0.0002t13
LUNBER & PLYKOOD 32 0.0006081 0.0000523¢
¥OOD PROD RIS 33 0, 0000018 °  0.0000%30
PORKIT & FIX k) 0.0 0.0
POLF & PAPER 35 - 0.0007816 0.007084uB
PFIRTING & PUB 36 0,0029056 0.0190167
IROK & STREL . 37 0.0000287 0.017078a
OTH PPIX NMETAL 38 . 0.00600091 0.000059°
®TTAL FLB PROD 39 0.00173¢€8 0.0065992
M)CRIKERY 40 0.0064903 0, 0420395
VIEICLES € OTH TRANS 41 0.0012047 0.0571986
SLECT APPLIANCES 42 0.0007131 0. 004€6€73
CERENT 43 c.0 0.0
OTHE NOW-MET 4u 0.0000936 0.,0006786
"PETROLEDY. 45 0.0033863 0.0257828
FEETILIZERS 46 0.0000203 0.0001334
CEE¥ICAL 47. 0.00U6527 0.00595265
®ISC BPR Y] 0.0013575 0.0092989
NEW COMSTROCT 49 0.0 0.0
PIPLIP CONST 50 0.0245766 0.000u4531
TRANSP SEFV 51 0.0046175% 0. 0485226
. ,STOPAGE SERY 52 0.0000601 ° 0.000393¢
CCHEORIC . 53 0.0029601 0.0106513
TLECT POWER 54 6.0089673 - 0.0088158
<GAS PIPE SERY 55 0.0017101 0.0000498
YATER & OTH 56 0.0004993 0.0000329
" WREOLESAL® 57 0.0046303 0.0287918
FETMIL - 58 0.0009963 0.0090323
" PINANCE & OTH 59 0.1739118 0.03u7118
PIAL BSTALE 60 0.0 0.0
EDGCATION 61 0.0 0.0
®EALTR SEPV .62 ‘040 0.0
Ated® € rOOD - 63 0.00172548 0.0112926
BUSINESS SERY 64 - 0.0471986 0.0229778
" PEPSONAL SERV 65 0.0058936 0.0138864
NCN-COEPETING INP . 66 0.0000258 0.0001694
YALUE ADDED 67 0.6588237 . 0.6874u19
sox 0.9999999

0.9993367

- 0.9999952

- DAIRY
I¥D
16

a0 & s 0

200161

DONODODOOOO

(- -S-N-E-g-R-RoN-¥.]

278435

0.0 ;
0.0000088
0.0001069
Q.07
0.0008023
0.0
0.0002827
0.0007721,
0.1081125¢
0.0

0.¢

0,000 699€

0.0000701
0.0002387
0.0215147

‘0.000€6354
0.0001574 .

0. 0031044
0.0003759
0.0

0.0000691
0.000C15 )
0.0016882
0.0

0.05058933
0.0054482

"0.0300539

0.0000304
0.0263895
0. 0039973
0.0020624

© 0.00133M

.0

€.0020877
0.C105184
0. 0000382
0.0021541
0.0054479
0.0

0.0015750
0.0264565

"0.0001127

0.0036293
0. 0067529
0.0019255
0.0 -

0.0129221

0.0028438

0.006£593
C.0
0.0
0.0

0.0022353

0.0055320

" 0.0097132

0.0000485
0..2383684

©. 9598031

PEXDS NFR
Iy¥b

17
0,0724282
0,2023788

0.0
0.,0678219

“ o o ® o
[=4
o
<
=4
<
-3
o

.
(=R eloNoNeol-NeNolal

000bu8

004633

(=X -R-X-N-N-N-¥-R-F-R-N.3
-

0.0055062
0.0702683
0.€08772%
0,0865823
0.0

0,0002009
0.0000384
0.0001311
0.0235605
0.0003u58
0.000086u
0.0006573
0.0087733
0.0

0,0000379
0.£00:383
0,0000¢ 16
0.0

0.0075321

0,0029911
0.000025¢
0.0000095¢
0.0117394
0.00215u5

0.0011322°

0.0007341
0.0.

0.00009€3
6.0531716
0.300521

0.0323297 '
0.00138€7

0,0

0.0014087
0.0922662
6.0ul1128
0.0035235
0.0064u59
0.0012516
0.0000312
G.0u26887
0.0C 15411

0,0047249"

.0

oo

0
0.
0,
0.0017762
0,00 20492

0.0051795,

0.00006266
0.1854663

1,0060381, -
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PAGY

YLODR C2a
BAKERY, IND
AL
0.2895153
0.06u5759
0.0
0.0
0.0
0.0000156
0.0
0,0020384
C.C010u51
0.0027131

0.0
0,0000165
0,0
0.0

0,0127995
0.00536€3
0,0024959
0.0

0,0634¢02
0,0002579
0.6092314
0.0441385
0.00061%9
6.0001525
0.0001012
0.0191087
0.C

0.0000670
0.C050147
0.0001552

. 0.0

0.03u421Cu
0.,005280u
0.0000522
0.0002166
0.0029240
0.00236741
0.0019963
0.L012355
0.0

0.00061701
0.0047023
0.000327)
0. 0107280
0.00L79721
0.C ‘
0.C016223
0.0717221
0.0C31292
0.0045751%
0,000u581
0.00116%3
0.0000623

0.C26u188

0.023%321

" 0.0135080

0.0

0.0

0.0 -
0.0031356
0.09572095
0.,0072370
0.0000470
0.2695351

0.9997307



TADLE C-2 PRODUCTION TECHNOLOGY COELPrICIENTS {CONTINUZD)

VdaXAT, UNMILLED
BIPLEY, UNSILLED
OIL SrILs

OTH CEZRZAL CROPS
HAY, FORAGE
LIVESTOCK
POULTRY

EGGS XN SHELL
ILK, CPLAM ONP
OTE AG PROD
FOPEST PROD
YISRING, B £ T
COAL

CRUDE OIL
RATURAL GAS
SOLPHUP

CTH WIN PROD
BEZY, PORK EIC,.
DAIRY, PROC
YEEDS MPR

YEG OIL PFOD -,
PLOJP, CE® & B
SCFT DRINKS
BYYRS & ALC

OTH FCODS, 'NES
TIRXS & TUBES
OTR RUBBEF PROD
LEATREF PPOD
TEXTILZ PROD
HOSIEPY ¢ KNITTED
CLOTPIRG )
1OM®YF & PLYNOOD
¥00D PROD NES
FUPRIT & PIX
PCLE & PAPER

PEIRTING & PUB
YPON & STEEL
OTH PRIF METAL
EETAL PA3 PROD
“ACEINZPRY

VEHICLES & OTE TRANS

FLECT APPLIANCES
CY¥ENT

OTH ¥ON-®TT
PETROLEON
FERTILYIZERS
CHE“ICAL

¥ISC “FF

¥EW COnSTPDZT
REPAIF CONST
TEANSP SEPV
STOPAGZ SERV
CC®YONIC

ELECT PCWEE

GAS PXPE STRY
VATIF & OTH
WHOLFSALE

RETAIL o
‘FININCE €& OTH
PFAL ESTATE
EDUCLTICON

REALTE SEPV
ACCOX & rY00OD°
POSINESS SERY
PERSONAL SERV ©
NCH-COMPETING IMP
Y>»LOL ADDED

300} S

DB SONE N

10

a

YEGITADLY  SOPT DPINK
OIL EILLS MPP IND
19 20
0.0 0.0
0, 0.0110263
0. 4130458 0.
. 0.0320671
0.0 0.0
0.0 0.0000496
0.0 0.0
0.0000 914 0.0
0.0001829 0.0
0.0000914 0.0006401
0.0 0.0
0.0 0.0000271
0.0 0.0
0.0 0.0
0.0 0.000857u
.0 0.0
.0 0.0000060
«2147287 0.0060538
.0004574 0.0009398
0 0.0
+0193029 0.0
. 0005489 0.0005994
.0001829 0.0002153
.0 0.0010764
.0001829 0.1025628
0.0 0.0019520
0.0 .0.0004834
0.0 . 0.0003208
.oouzoez 0.0005919
.0 0.0
.0 0.0002123
.0 0.0000u66
.0077760 0.0000962
.0 0.0
.0 . 0.0335442
.0 T 0.0167356
.0 0.0001656
.0 ——5.0000527
.0953974 0.0388631
.01u5457 0.012364u
00 0.0063351
.0 0. 0081074
.0 0.0
.0004574 0.0376683
0067697 0.0131971
. 0.0001174
«0161009 0.015242¢
0.0296404 0.0113267
0.0 0.0 -
0.0013722 0.00336u1
0.0298234 0.0242513
0.0098801 0.0303215
0.0013722 0.0083693
0.0083249 0.0036014
0.004B4 85 0.0021437
. 0.0008233 0.0017149
0.0196688 0,0347500
0.0032933. © 0.0073505
0.0032933 o. ozonsas
0.0055889 0.0
Q.0 T 0.0
0.0 0.0
0.0026530 0.0099380
0.0086908 0.0207369
0.0043911 0.0093720
0.00ukB26 0.0001491
0.3578812 0.58693156
0. 9999969 0.9999935

BYZRS, ALC

EPE)IND

. 21
0.0058502
0, 1731469

0.0
0.017¢€u07
0.0

“ e o e 8
oo

o

h=d

<«

&

@

o

CO0O00O0OO0O00OO

)

DOV OOCOOOCODO O

001055
[ALY:NY:]
009259

coooc0d
D

0.000590%
0.,0002121
0.001772¢
0.0081132¢%
0,0015230
0.0004763
0.0002160
0.00058231
0.0

0.0022092
0.000C 459
0.0049£95
0.0

0,032012u
0.016u873
0.0001€32
€.0005.519
0,019%97¢
0.012¢ 955
6.0062u11

- D.004CuBS

0.0

C.0264B2u
0.00125232
0.00011%7
0.0100095
0.0115193
0.0 '

0.0023001
0.02226¢2
0.01816u4u
0.007255%

0.0082534
0.0023501 °

0.00uu502
0.02£1265
0.0053u51

0.
0.0
0.0

0.00373905 -

0.00982a5
0.0042537
0.00013€8
0.5121500

0.99959€3

00026¢

0. OOBESCa

OTH POOD
KPR IND

22
0.0968735
0,0305094
C.C
0.128%095
0.0

0.0000278
c.0
0.0257262
0.0321578
0.0
c.C
0.0018050
0.0
0.0
0.0024188)
0.0000411
0.0026162
0.0%27784
C.0052560
€.0000617
0.0

0.0089560 "

0.0001205
0.00333139
0.05€63731
0.0010923
0.03027.5
0,0001795
0.,0024709
0.¢ :
0.0001188
0.0000261
0.0084413
0.
C.0329893
0.0093649
0. 0001132

0.000049S -

€. 6315519
€.0063709
6.0035450
0.0022584
€.0

C.00u0873 .

0.002587%
0.0000657
0.0092618

T 0.0254175

0.0
€.00216¢3

. 0.0549906

0.00013938
0. 00“8“21
,0.03533¢C

*0. 00590u8

. 0.0011521
T 0. 0353146

0.00368385
0.0115422
0.0 .
0.0

0.0
0.0055611
0-01138¢€u
0.0118834
0.0075811
0.2915439

0. 9399971

[

0.0
0.0
0

RUBBIR+
PRID IND
2)

COG24u

“ s 4 % 4 oo o e

0
0
[
]
0
4]
]
0
0
o]

003148

000133
000831

DODDODVUCOOLOOOO

003325

C14995
010748

0
o]
]
[
0
0
0
0
0004623
0

0

0

(el =B -N -2 - N - F_¥.1

e v o o & & s a2 s

002948
0.0001059
0.0003¢€608
0.000uL315
0.0009602
0.0133745
0.0031510
0.0637316

0.¢

0.0006532
0.0005229
0.00200L6
0.0
0.0237361
0.00B9866
0.0004139
0.0026234
0.0107483
0.006372
0.0C3615¢
0.0020 204
.0
0.003591¢
0.0046160
0.0000577
€.2265857
0.0097734
0.0
0.00274 35

0.6234317 .

0.0111706
0.008€136
0.0C823114
0.2
0.0010309
0.0255%CGC5
0.0023516
0.020237¢
.0

.00u3885
0.0103555
0.2119555
0,0145u(7
0.4530088

1.000002¢C

PAGY

LEATHER -

PPOD IND
24

000220

002835

COCCO0OOOOD
R

TCOOCOCOOOOCODOD

0.000u784
0.0002332
.0

0.0002332 |

0.0
0.0002358
0.06614u2
0.000u163
0.0
0.0

"0.0002655

0.6000954
0.00G32u°
€.001527¢
0.00086u6
€.0432551
0.2109525
0.0277308
0.0

0,'00u0585
0.,€021154
0.6003374
0.0

€.0159867
0.00E1128
0.0007729
0.0000233
0.0153324
0.005435)
S.0C22062
0.2013134
0.0

0.,000u472)".

0.0019708
0.0000520
0.02%20u0

0.0203352

0.0

9.0023320
J.017529u
0.0013194
0.0074763
0.0037213

. 0.0

0.0002232
0.0317512
0.0029680
0.01958%5

G.
0.
C.
C.00413021

216

0.0192633

NS ARIBAN

6.00029s2
0,4302995

1.0080200



. TABLE C=~)

WR®AT, UNMILLEZD
PARLEY,UNEILLED

01 STEDS

OTH CEREAL CROPS

HAY, TOPAGE
LIVYESTOCK
POOLTRY

BGGS In SEZLL

nILK, CRERY DXP

OTH XG PPOD
FCR2ST PROD
FISHING, R 6 T
COAL '
CRUDE OIL
WATORAL GAS
SOLPHIP

OTH RIF PROD
BrEF,
DATPY, PROC
FEEDS FPP

Y56 OIL PFOD
YLOGR, CEF L B
SCPT DRINKS
BEZRS & MLC
OTBE rOODS, NES
TrPES & TUBES

OTR PUBBER PROD

LEATHEP PROD
TEXTILE PROD

HCSYEFY & KNITTED

ClOTHING

LU®BZP & PLYWOCD

¥COD PPOD KES
PUANIT & FIX
POLE & PAPER
PRIRTING & POB
1POX & STEEL
OTH PPIY KEETAL
PETAL FAB PROD
PACEIKERY

VEEICLYS & OTH TRANS
EL®CT APPLIANCES

CEXENT
OTH NOK+NMET
PETPO0L202
FEIFTILIZERS
CHEXICAL
®isC %FR
NEW CONSTROCT
PEPAIt CONST -
TFANSP SZPY
STORAGE SERV
Ce¥MONIC
Z1ECT PCEER
GAS PIPE SEIRV
WATEIR £ OTH
. WEOL®SALE
F2TAIL
PINMNCE-& CTH
PEAL ESTATE
EDOCATIOF
- BHEALTR SZRV
ACCOX & POOD
BOSINESS SERV
PEPSONAL SERV

NCN-COEPZTIBG IEP

Y)LUE ADPDED

sSo™

PORX ETC.

VELJOWEWN-

TEXTILYE.

PROD IRD
25

COO0OO0Qo

000181

0023483

00D CO0COO00OT

e e & % o0 s 0. " »

001808

oou274

CooCo
(o X-R-N-F-Rel-F-R=N-]

0.0000022
0,0005525
0. 00030“0

c 0.0

0.0

0.000219%
0.6000788
0.0002685
0.0007262
0.06C7146
0.0018868
0.003117u
0. 2602833
0.0

0.001B730

~.0,6000170
.0.0000038

0.0000854
0.0073760
0.0061268
0.0014284

0.0000192

0.0040015
0.0048951
0.0923192
0.0015937
0.0

0.0009568
0.0016473
0.0000u30
0.17€3105
0.0358834
0.0

0.0045310
0.0181640
0.0001268
0.0072246
0.0014533
0.0012823
0.0000854
0.0410929
0.0022167
0.0194921
0.0

0.0

0.0

0.0036382
0.0076181

0.0086652
0.00005L5
0.3799975

0.999997% .

KAITTIRG
BILL IND
26

0
0
0
0.0001706
0.0
0,0000072
0,0002163
0.0
0.0002163
0.0
0.0000016
0.00068022
0.0002505
0.0

0.0 »
0.0001392
0,0000574
0.0001955
0.0002175
0,0005203
0.0022918

' 0.0009507

0,68232595
0,0047588
0.0u893752
0,0000124
0.0000028
0.0

0.,0181785
C.0061312
0.00004u1
0.0000140
0.0015u40
0.0032728
0.0016886
0. 00109L8
0.0

0.0001u37
0.0017176
0.0000313
0.212/792
0,0048860
0.0

0.0010815
0,0127802
0,.0000923
0.005€6533
0.0038935
0.0

0.,0008652
0.0123926
0.0030954
0. 0203331

0.
0.0
0.

0. ooéeuas.

0.0095959
0.0073461
0.0000397
0.3899880

1.0006301

PRODUCTION TECHNOLOGY COXPPICIENTS (COiTIIP!m

CLOTHING
=IND
27

)
(- XXl

123862

CONO000O0O0OO0CO

0002368

(- - -F-R-X-X-N]
DR

150185

002742

[-¥-R-X-R-R-R-N-]

« s t e e

0. 0

0.000uuRY
0.0001598
0.CoU58L3
¢, 0304058
C.009L:8€E
6. 0002327
0.n000 380
0.11802890
0.0

0,2621839
0.00003486
0.0300078
0.¢

‘0.,0u22u85

T0.092619
0.0001229
0,0020391
0.0045332
0.0083078
c.0047012
0.0032302
0.0

0.000u001
0,0017025
0.0000871
0.005658¢8
0.,0136313
0.0

0,0009802
0,01u2268

. 0,000257C

0.0084215
0,0119112
0. 00050652
0.0
0.01820¢€2
©.0061512
0.0295823
0.0
0.0 ~
0.0
0.00737u9
0.00947237
D.0140588

" 0.0001106°

0. 387087«

1.0001802

,A

CO0O0O0CO0ODOO

¥000 PROD
IsD
au

PP Y
CoODCOoOOCC

0006223

PR

0,0

0.0003101
0.0786956
0.,0000121
0.0000233

0.0
0.0005606
0.0
0.0000027
0.0006787
0.0004226
0.0.

0.0
0.0002695
0.0200968
0.0003298
0.0208459
0.0008778
0.0002230
0.0001442
0.0017378
0.0 -
0.0000955
0.1467751
0.0906950
0.0
0.0272219
0.0075264
0.0017446
0.0004324
0.0674140
0.0055303
0.6028630
0.0016472
0.0
0.0C74953
0.0100372
0.0000528
0.0081865
0.02u8811
0.0
0.0039709
0.0262064
0.0201537
0.0G75826

" 0.0059564

0, C0DB759
0.0

.0, 0“270"9

0.003763)
0. 0203454
0.0
0.0
0.0

LS
0,/0044653

0.03398$3
0.0104503
0.0300670
0,80935071%

1.0000000

;

YURNITURZ
I¥p
29

R %,e

ooV OoOCR

000154

[-X-K-N-X-E-E- 2=}

o e 8 &

0.0001988
0.0000594
0.0000086
.0000534
0.0
0.0004759
0.0
0.000v08
0.0004568
0.0002913
0.0
0.0
€.0001662
0.000G665
0.0002278
0.0002535
0.6006063
0.02553173
0.0005160

o 0.1560802
0.0
0.0000659
0.0565679
0.0074967
0.0117787
0.0113924
0.0051986
0.0208723
0.0022766
0.06110¢3
0.0038%41

"0.0019679
0.0013353
0.0
0.004u5L5
0.0018453
0.00003¢€4
- 0.00206B4 1
0.061473¢
0.¢
0.0023200
0.0163854
0.0001076
" 0.0070645
0.0238072

0.0016707_°

0.0

0.0531564
0.0029384
0.0171326

oo

.0
.0
.0
0.0630870
0.0085829
0.0086720

0.00Ce63u
0.4328126

1.0000000

oO0OCcCOOQ

OoOVCoCoOo

302594
214355
000109

064110
007701
035065
006116
0ouu0?

OOOOOOOOOO—'

.0002429
0.0000872
¢.0002972
0.0007688
0.0%07991
0,000295¢
0.0001300
0.0048409
0.0
0,00008¢62
0.0003175
¢.0027916
0.0 -
0.1371139
¢.C08773¢
0,0000571
0.0007778
0.0093162

217

0.00u9763 .

0,0025675
0.00166u6
0.0
0.01650u8
0.0167948
0.,0000476
0.0580394
0.0245934
0.0 ’
0.00&45733
0.0531820
0.C001423
0.005431%
0.0051168

©0.0134790

0.0009158
0.,0182730
0.0037€77
0. 01623‘3
0.0
0.0
0.0
0.0060277
0.006u329
0.,0105371
0.,00026Cy
0.4052557

0.'9999252
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TABLIC=3  PROPUCTION TECHNOLOGY COPPYICIENTS (CONTINUED)

t

0.999298¢4

L e PRINTING € PRIRAPY EETAL BACHI M= RY TRANSP
S yh,\ PUBL I¥D PET IND YAD INp IND EQUIP INp
$ ﬁﬁ? mn 7 » » 24 35
_WREAT, Opn Cﬁw 1 0,0 0.0 0.0 0,0 4 0.0
BAPLYY, UNEILLED 2 © 0.0 0.0 0.0 0,0 0,0
OJL 3rrps 3 0.0 0.0 0.0 0.0 0,0 -
OTH CEREAL CPOPS Q 0.0 0.0 0.0 0.0 0.0
HAT, PORAGY 5 0.0 0,0 0.0 0.0 0.0
LIY2STOCK 6 0.0000252 0,0000162 €. 0000184 0.00001958 0.00002¢4
POILTRY ? 1040 0.0 0.0 0.0 0.0
IGCS IN smELL 8 0.0 0.0 0,0 0.0 0.0
MYLK, CR¥AZ QNP 9 0.0 0.0 0.0 0.0 0.0
OTA AG PROD 10 0.0003256 0,0002089 0.0002317% 0.000251) 0.000263%
rOPTST PPOD n 0.0 0.0000138 0.0 L0.0 0.0
FISHING, R C T 12 0.0000513 0.0000088 0,0000100 0,000010¢ 0.0000111
COAL 13 0.0 0.0 0.0000102 0.0 0.0000615
CRUDE 0711, 1% 0.0 0.0 . .0 0.0
WATOPAL GAS 15 0.0003243 0.0023573 0.000377a 0.0003953 0.0008002
SULTKUR 1% 0.0 0.0. N 0.0 d.o -
OTF PBYN PPOD 17 0.0000030 0.2377847 0.0003388 0.0030856 0,0001563
BEZP, PORK PIC, 18 0.0007676 0,0008926 0.0005610 0.0005525 0.00062 4
DLIPY, PPOC 19 0.0004780 0.0003067 0.000249u 0,00036%0 0.0003970
FIIDS PFP 20 0.0 0.0 0.0 ° 0.0 0.0
Y¥G OIL PROD 21 0.0 0.0 0.0 0.9 0.0
YLOUR, CEP <€ B 22 0.0003089 0,0002068 0.0002225 0. 0002353 0.0002468
SOPT DRINKS 23 0. 0091095 0.0000703 0.0020501 0,0000845 0.00008856
BEFRS £ ALC 24 0.000373) 0.0002394 0.0002726 0.0002686C  0,0003( 20
OTH POODS, KPS 25 0.0004152 0.0003115 0.0006910 0.0009525 0.0903361
TIPSS ¢ TUB®S 25 0.0009329 0.0006372 0.0007257 0,00673%4 0,0083449
OTE RUBBE® PPOD 27 0.0003158 0.0017268 0.0016436 0.0380158 0.02uu5u1
LELTEER PROD 28 0.0001631 0.0001047 0.0001152 0.0001259 0,0051321
TEXTILY PROD 29 0.0068869 0:0007797 0.000679¢C 0.0009u439 0.0117248
BOSIEFY £ KNITTED 306 0.0 0.0 0.0 0.0 0.0
CLOTHING. EL! 0.0001080 0,6000693 0.0000789 0.00008133 0.0000874
LU®EEY & PLYWOOD 32 0. 0000237 0.0000603 0.6035673 €.0001353 0.0358725
.- HOOD PPOD NES 33 0.0001674 0.0017291 0.0¢07281 0.0013876 0.000z197
PUPKIT ¢ FIX 34 0.0 0.0012632 0.0 0.0 . 0.0123122
PULF & PAPER 35 0.2002604 0.0049435 0.00uL892 0,6033u€9 0.0C36(82
PPINTING L PUB 36 0.032538) 0.0054629 0.C0€2523  C.T065712  0.006E732
IPON & STEZL 37 0.0000882 0.19623u6 0.2827397 €.0622067 0.05504z3
OTR PRIF EETAL 38 0.00u8225 0.0025324 0.0245820 C.C0LT642 0.0280628
EXTAL FAE PROD 39 0.0030 €56 0.0402739 ° 0, 1133279 0. 1699228 0.08uuuE]
PMACHINERY 40 0.0062455 +  0.0091625 0. 010556 31 0.1128577 6.0220468
YEHICLES & OTH TRANS &1 0.6032225 0.0022709 0.0025977 C.010L7452 . 0.0995366
ELECT APPLIANCES 42 0.0020893 0.0013407 0.0052198 0. 064L636 0.0324411
CEPENT 43 0.0 0.0 0.0 0.0 0.0
OTH NON-%=T 4y 0.0002742 0.0136771 0.0067700 . 0.,0026625 0.0133857 .
PETROLEON 45 0.001891¢ 0.00532up 0.001824Y -  0,022250¢ 0.0026229
FERTILIZ®RS u6 0,0000597 0.000139¢p 0.00004 236 0.0229u61 0.0000482
CREZ®ICAL 47 0.0138614 0.0200402 0.0057235 0.0059688 0.0116655
LISC #rp ug ,0.0084311 . 0.0021529 0.005477¢ 0.0255215)  0.0095843
FEW CONSTPUCT 89 . 0.0 . 0.0 0.0 : 0.0 c.0
PEPLIR CONST 50 0.0041007 , 0.0136139 0.0026687 0.0232810 0.0030164
TRANSP SZRV 51 0.0155563 0.0326676  0,015%4879 0.0185973 0.0218552
STOFAGE STRV 52 0.0001762 0.0001130 0.00212¢67 0.0201360 0.0C01426.
CUX¥ONIC 53 0.0279985  0.0056u464 0.0076497, 0.0394634 0,009C726
ELECT POWER S 0.0066355 0.0153283 0.003397¢ 0.0022137 0.06042785
GAS PIPZ S=py 55 0,0007813 0.0066742 0.0011625 0. 0313045 0.0018160
" ¥ATIR £ OTE SE 0.0 0.000360% 0.0001020 0.0001155 0.0003385
WROLESALY 57 C.0161164 . 0.047312% 0.0257342 0.0396172 0.0365411
RETAIL 58 0.0048058 0.0021340 0.0026976 0.0026828 0.0035631
YINANKCE & OTH 59 0.0290254 0.0177872 0.0191206 0.0120172 0.00972¢6
REAL ZSTAITE 60 0.0 0.0 . . 0.0 0.0
EDUCATION 61 0.0 0.0 0.0 0.0 0.0
" BEEALTH SPPV - 62 0.0 0.0 0.0 . 0.0 0.0
ACCOr. & POOD 63 0.0050551 0.0032840 0.0036946"  0.0039021 0.0040522
BUSINESS SERY 64 0.0289512 0.0162580 0.0164590  0.0095543 0.0076973
PERSONAL SERY 65 . 0.0064038 0. 0087054 0.0014085 €.0123662 0.010364C
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) CEEXICAY . : 47 163, 731 .25, - 26, 19, - 53,

o HISC Mvo. S 48 0 04 : 66, 23,0 e 56, 182,
FEK 'COXSTRUCT - Sk - 0. L 0e 04 0.0 - 0. 0.
?:pxtv CONST - . 50, R 1. JE 302, . .oa, S T5. Co. . 54, ;
TRANSD SERY 51 L 3ue 1366, L e, o201, © . 38. 26€,
STOPAGET SERY - - 52 DT oo e s O - R 4,
cexrg¥Ic 4 53 c12,0 ¢ 36, - S, 30. o e, v 13,
'ELECT PORER. . 5u Coo122. ¢ 710, 202, - ] AL
GRS 'PIPE SERY . 55 73, ) . B8, - 14, - -~ 0. o L0 9. -
JMRTTR g Oy 56 R 0. .. 33, - ) 0. ’ L0, : 14,
‘WHOLESALE <"~ | - Y B L €13, : a4, : 75.. C30, o apE,
PFTAIL | U 1: B 4, 151, RO Y- 23y ‘ 16, 16,
CPIRANCE £ OTR 59 138, 755, - 75, - - 184, 12,0 TH62,

A PYAL ESTATE . ' . 60 ) 26, 083 e ‘0. o0 Vo . © 04 .
- EDOCATION - . 81 L. 0. T B .. De 0 - 0. ) 0,
REALTE SZRV 62. 0. S0 0 e 0e 0. o,
ACCON & -FPOOD. - . 63 . Coe 06 T R I ) e s 390 . o - o,
BUSINESS SEFVY ., 64 = . 61, - T 31 o 28e Ty ey 12. o353,
PEPSONAL SERV . .65 W 39, ., - 207. 2300 L e, - 1. . 131,
RN NCH-CORFZTING INP ° 66 ~ S 0. - Oc 0 =Y 686 R P 0. 2,.°
P ')LUE ADDED g 67 - 15934, 6595 i . eBub. - " 2330, . L21850 7 6Ll
su: : Co : oo 12000 22301. S 0589. 7 1 S 4083, 2603. 10671,
L )
S " V
. I
- - 1



TABLEY C-u

" son

\
s
\

A\

CRUDZ OIL
& GAS IND.
. 13
WHEAT, DNNILLED. 1 0.
BARLEZY,UNMILLED 2 0.
OIL SEEDS 3 0.
OTE CERZAL CROPS [} 0.
RAY, YORAGE 5. 0.
LIVESTOCK . 6 6.
POULTRY 7 0.
EGGS IN SKPLL -8 . 0.
“MILK, CREAM ONP 9 0.
"OTH AG PFOD 10 83,
POPEST PROD 1" . Qe
PISHING, R & T 12, u,
COAL . 13 0.
_CPUDE OIL - 0.
KATURAL GAS 15 383.
SULPHUR . 16 © 04
OTH EIN PROD | 17 27a32.
peryY, POPK ZTC. - 18 . 195,
DAIPY, PROC . 19 122.
_TEEDS MFR 20 0.
YEG OIl PPOD 21 0.
PLOUF, C=R &' B 22 78.
SCTT DRINKS 23 I 28,
BEERS § ALC 24 . 95,
OTH FOODS,. NES - 25 ‘106,
TIRES © TUBES 26 253,
OTH RUBBER PPOD 27 63,
- LYATHEP PROD 28 42,
TTXTILE BROD 29 17.
ROSYEPY & KNITTED 30 0.
CLOTHING 31 .27,
LUNBEP € PLYWOOD 32 -6,
WO0OD PROD" HES 33 SR N
PURKIT b FIX 34 © 0,
POLY & PAPER 35 583,
—PHEIRTING E POE T T 367 7 T2TEIC
IPON. & STEEL © R ¥ B 21.
OTHE PFIF METAL 1 R
ETYTAL PAB PROD - LT 1295,
"MMACHINEFY 4o RBuO.
THICLES & OTH TRANS 81 898,
§§2c1 APPLIANCES 42 532,
cEMENT - - 43 0.
OTE NON-EET MR TR LT
_ PETPOLEUM 85~ - 2525,
FTPTILIZERS ) a6, 15.
7 CEENICAL 47 -0 3470,
BISC PFR e 1012.
HEL CONSTRUCT 49 S 0.
REPAIP:-CONST 50 18403,
TPANSP SERY ; 51 0 “3nua,
STORAGE SERV ~ ° 52 45,
CCA%ORIC 53 . 2953,
PLECT POWER 54 } 6688, .
GrS PIPZ SERV . 55 . 1275,
" WATZFR & OTH 56 .. 372..
WHOLYSALE 57 t. 3498,
RETAIL 58 . 743,
PINANCE © OTH 59 129699,
EEALVESTATE 60 . 0.
PDUCATION - 617 0.
AEALTE SZRY 62 | * ‘0.
ACCOP £~ FOOD’ .63 s 1287,
BOSINESS SERV, 64 35199,
. P¥YRSONML SERV " 65 4395,
NCN-COMPETING IKP 66 19, -
VALUZ ADDED. g7 - 491317

5772,

PBDDDCTION TECHROLOGY KATEIX (COYTINU'D)
1y THOUSANDS. O? 1972 DOLLARS)

OTH MINING
InD

31505.

" apE29.

EZAT PROC
18D

'3u772.

261622.

10769.

85168,

. PEEDS MTR

IND
17
10643,
2913,

473,

~2%.
T G

20.

- 1328,

577..
52. ¢
93

1e.
0.
615,

22,

" 68.
0.
0.
0.

26,

30.
- 75.
0.

" 2670..

1u3s6, !

‘PAGE

TLOUR CER
BAKERY IND

226 .
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TABLE c-4 . PRODUCTION TECHNOLOGY MATRIY {CONTIYDED) L ‘ ; PAGE
‘ (i¥ SMOUSANDS OF 1972 DOLLARS) o | )
YEGETABLE  SOrFT DRINK  BEERS, ALC ' OTH 200D RUBHER - LEATH®R
OIL HILLS HFR IXD MFR XIND BPR IND PROD IND PPOD IND
I ) . : 19 ' 20 21 ' 22 - 23 . T2
WEZAT, UNAILLED 1 0. 0. 145, 265, 0. 0,
BARLLY,UNBILLEZD 2 0. ' 113, 8292, 106. 0. 0.
OIL SEEDS ' 3 ' 3949, ! 0. 0. 0. 0, 0.
-OTH CEPYAL CROPS 4 "D 329, 437, 355, 0. 0,
REAY, PORAGE 5 0, 0. " 0. . 0. 0.
LYVESTOCK. 6 - 0. 1. 1. G 0. 0.
PODLTRY K 7 0. 0. o. 0. 0. 0.
BGGS IR SHELL ] 1. 0. 0. AR u. O
“ILK, CREZAN ONP 9 2. 0. 0. 88, 0. 0.
OTH AG PROD - 10 1. T, 0. 0. 4, 1.
YOR®ST PPOD 1n 0. 0. 0. 0." 0. 0.
.FISHI¥3, B & T 12 0. 0. 1. 5. "0, 1.
COAL 13- 0. 0. 0. - 0. 1. R
CPUDE OIL 14 0. 0. 0. C. 0. 0.
KATUFAL GAS. 15 0. 9. 0. 7. 4, 1.
SOLPRUR ‘ 16 0. 0. 0. 0. ‘0. 0.
OTE KIN PROD L o. .. 0. 3. 7. 26, - 1,
BEEP, PORK ETC. 18 131, 62. 37, 8. 14.. 104,
DAIPY,. PPOC : 19 N 10. 23, . 1%, 6, 1,
PEEDS NPR 20 0. . 0. 0. 0. 0: 0.
VPG OIL PROD 21 185, 0. 0. 0. . 0.
YLOUE, . CZTR & B . 22 L L6 15. .25, 4 1.
SOPT DPINKS 23 2, 2. 5. o. 1. 0.
BEYRS & ALC 24 0. 1. 8y, 9. 5. 1,
0T POODS, NES 25 -2 105a. 202, 155, 5. 3.
*IF®S & TUBES 26 N0, 20. 48, 3. 13, 2%
O07# PUBEER PROD 27 s 5t 04 S. ' 12, 1. 177, 108."
LEATHE? PROD 28 1 o, C 3 8, - c. w2, 474,
TEXTILE PROD 29 a0, 6. 14, 7. 8ul, 62,
HOSITPY & KNITTED :30 0. 0. 0. 0. 0. 0.
CLOTEING N 0. 2. . 5. 0. ‘8, 9.
1O0%ETR& PLYWNOOD 32 0 0. RN . 0. 18,
¥00D PPOD NES® 33, 7. ‘1. 23,. 23, 26, 24
" FURKIT & ¥ix 3k : 0. 0. [“o. 0. 0. 0.\
POLF & PAPIR 35 " 0. 396. IR 91, - 281, . 38,
PFIFTING & PUB 36 0. 172 809, 2€, 115, Y- N
IPON & STEIL 37 0. D2 4, 0. 5. 2,
OTH PRI¥ METAL 38- 0. 1o ~ T 0, 34, 0.
BMETAL PAB PROD 39 52, 395, 493, €7. 142, 35,
“BMACEINERY 40 139, 127, 300. 15. Eb. 12,
VERICLZS & OTH TRAKS 41 0. €5, 155, 10, 4B, 6..
ELECT APPLIANCES 42 0. 52, 100, 6. 27. 4,
CEVERT. | 43 0. 0. 0. 0. c. 0.
OTE KON-PET 4y u, 387, 656, 1. us, 1.
“PETROLEDY 45 ; 65, 136, 3o, 7. €1, [
FERTILYIZEPS 4 ! 0. 1. (3. o. 1. 0:
CEENICAL 47 154, 157, 248, 25. 300, K €5,
FISC MFR ug 283, 116. 286.. 70. 129, [TH
KE¥ CONSTPUCT 49 0. 0. 0. 0. . 0. 0.’
PEPLTF CONST 50 .33, 3u, 82, [ 7 36, "5,
TRANSF SEPY 51 285, 249, 4 552, 151, 310, 3g,
STOPAGE 'SERV-. 52 94, 311, .- 450, L Yes 148; 3.
‘CCYEURIC ; 53 13, 86, 180, 13, 114, 17.
TLECT PORER 54 80. 37, 207, 15, 109. 8.
~GAS PIPT SERV 55 46, 22. 58, 16.. 0. 0.
WATER & OTH 56 L Be . 18, ‘110, - 3. 14, 1,
¥EOLYSALE. 57 188, 357, 648, 97. 396, 71,
PITIAXL 58 31, 76.. 132. 10. 36, 7.
YIRANCE & OTH 59 31, 211, 219, 32. .. 2694 b,
BEML ESTATY 60 52. 0. 0. 0. C 0. 0.
2DUCATION T 81 0. 0. 0. c. 0. 0.
HEALTH: SERV 62 0. 0.- 0. 0. 0. 0.
ACCOM & POOD 63 25, ‘102, 243, 15. 65, 10.
BUSINESS SERV 64 a3, 213, 244, 3. 137. 43,
PEPSONAL SERV. .- 65 . a2, 96. 105, 33, 158, 26,
RCK-CORPRTING IKP . 66 a3, 2, L, 22. 193, .
VALGE ADDED 67 3421, 8821, 12657, . BO1. 5998. 956.
sor 10273, 20779, 2743, 13241, 2247,



e

TABLE C=4 . PPODUCTION TECHNOLOGY MATRIX (CONTINDED)
(I# THOUSANDS OF 1972 DOLLARS)

t
o

WHEZAT, ORMILLED
BARLEY,UWBILLED
OlL SEEDS

OTB CEREAL CROPS

HAY, PORAGE
LIVZSTOCK °
POULTRY

EGGS IN SEELL
BILK, CREAN URP
OTH AG PROD.
YOREZST PROD
FISHING, B § T
COAML :
CRUDX OIL
XATURAL GAS
SULPRUR

OTB HIN PROD
BIZP, PORK XTC.
D)IRY, PROC
PEEDS MFR

¥EG. OIL PROD .
FLOUR, CER & B
SOFT DEINKS
BEERS.E ALC
OTHE FOODS, WES
TISES & TUBES
OTE RUBBER PROD
LEATHER PROD
TEXTILE FROD

 BOSTIIRY & KFITTED

, CLOTHING

LOXEER & PLYNOOD

v0oOp PROD NES
PURNIT © FIX
PULP & PAPER
PEIRTING & PUB
IFOK b STEZRL
CTH PRI® METAL
¥TTAL FAB PROD
PACEINEPY

YEHICLYS & OTH TRAKS
ELXCT, APPLIANCES

CEYENT

OTZ NON=MET.
. PTIFOLYOY
FTPTILIZERS
CEEYICAL

¥I35C ¥re.

¥I% CORSTROCT
.F2PAIR CONST
"YIPARSP SERV
- STOPAGE SZRV
cemnUsIC ‘
"ELECT POWZIR
G)S PTPE SERV
"WATER & OTH
¥HOLESALE

S RETAIL

PINKNCE & OTH .
REAL BSTATE
PDGCATION
HEALTE SEZPV
.ACCON & POOD

- BOSINESS SERV
N

PEPSONAL SERV

" NCR-CO¥PETING IKP
" VALOUL ADDEZD

S0%

COUAUNE WK -

TEXTILE
PROD IED

12127,

i
\

KRITTING

HILL XND

L B

Ed
CLOTHING ~ WOOD PROD PORNITURE
I¥D IND IND
27 28 29
g. 0. 0.
. 0. o.
0. Y 0. 04
265. . 0. 0.
0. 0. c.
1. 1. 0.
0. (% 0.
0. 0. - 0.
0. 0. 0.
0. 12, a.
0. 3006. 1.
329. 0. 0.
0. 1. 1.
0. 0. 0.
6. 21. 7.
0. 0. 0.
0. 0. 0.
FIN 26. 1.
15. 16. “.
0. 0. 0.
0. . 0. o.
"10. 10. . 3,
3. 4, 1.
12. 13. a.
13, 32, 4.
.31, 34. . 9.
8. 9. 450,
5. 1. 8.
2522, 66 2345,
. 0. 0.
5175, L 4 1.
. 5531, 862.
0. 3065, 115,
0. e 16t.
_ 903, 276, 174,
v 265, 285. 1.
3. 67.. 318.
1. 1. 3s.
97. 2575, 531,
199, 213, 58,
100. 105. 30.
69, 7. 20.
0. . s c.
9. 286. 66.
36. 383. 28,
2. ) 2. 1.
121. 313, 3a8.
267, 951. 937,
0. . 0e Y 0.
20.° 152, 35,
304, 1001. 250,
i 5. 6. 2.
180. 305.° 108.
255. 228. 58,
M. 33, 16.
0. 0., o.
3a9. 1636, 810.
131, 165, 46.
632. 77, 261,
"0a 0. 0.
o, c. y o.
V0. 0. L 0.
158. 171, 47,
202, 229. 132
300. 399. 47,
2. EN 7.
8272. 15316, 6557,
38204, 15283,

21373 L

PAGE

POLP ©
PAPER IND

228



TABLE C-4

PRINTIXNG &

PUBL XI¥D
) 31
WHPAT, DNEILLED 1 0.
BARLEY,DNNMILLED 2. 0.
OIL SEEDS 3 0.
OTH CIPXAlL CROPS 4 0.
"HAY, YCRAGE 5 0.
LIVESTOCK 6 1.
PCOLTRY 7 0.°
2GSS IN SHELL 8 0.
NILK, CREAK QNP ] 0.
OTE AG PROD 10 11.
YORYST PROD 1" 0
FISUING, H E T 12 0.
COAL 13 0.
CRODX OIL - 1w 0.
NATOURAL GAS 15 1.
SULPHOR 16 0.
CTH PIN PROD 17 0.}
PEIP, PORX 2IC, 18 26,
DLIRY, PROC 19 16.
FEEDS. MPR - . 20 0.
VEG CIL PPOD 2 0.
. TLOU®, CEP &LP 22 10.
SQFT DPINKS ~ 23 a,
BEIRS § ALC - 24 13,
OT4 POODS, WES 25 14,
TIRES & TUSES 26 34,
CTE RUBEER PROD 27 1.
LENTHYP PROD 28 6.
STEXTILY PROD 29 221.
BCSIFRY & KNITTXD 30 0.
CLOTHING Co 31 a.
LUYEES & PLYWOOP 32 1.
¥COD PPOD KES 33 6.
FOPFIT & PiX. 3u 0.
POLP £ P3APER 3% 6838,
PFINTIKG & PUB. 36 1710,
IPOX ¢ STEEL . 37 3.
OTH. PFI® KETAL - 38 165,
. PETAL ¥FAB PROD 35. 105.
EACEIKERY . .40 213
YEHYCLES & OTE TEAKS 41 110,
FLECT APPLIANCES L2 . -7,
CERENT . 43 0.
OTf KON-ETT 4y 9.
P2TROLECH 45 61,
YEZPTILIZERS TE 24
CHEMICAL 47 473,
nISC FFP 48 288.
WEW COSSTROCT 49 0.
REPAIP COHST 50 140,
TPANSP SEPY 51 667.
STOTAGE SERV ° .52 6.
CO®POXIC 53 956,
. ELECT POWER 54 228.
GAS PIPE EEZPYV 55 25.
MATER £ OTH . 56 0.
WHOLESALE 57 550,
© RETAIL . 58 164,
FINAYNCE & OTH’ 59 991.
RElL PSTATE 69 | 0.
ZDUCACION: 61 0.
E¥)LTH ST2V - 62 . 0.
ACCON 6. YOOD 63 173.
BUSIN2ZSS SERV 64 988,
-PERSONAL SERY 65 219,
WCN-COMPEZTING INP 66 3.
¥YALUE ADDED 67 19184,
sus 34127,

PRODUCTION T3C€UNOLOGY MATRIX (CORTINUELD)
(1IN THOUSANDS Or 1972 DOLLARS)

“20239.

PRIZARY NETAL BACHINERY
AET IND "PAD IND IND
©32 23 . 3y
0. 0. 0.

0. 0. o,

0. o. 0,

0. <. 0.

0. o. 0.

1 1 G

0. 0. 0.

0. 0. 0,

0. o. 0.
11, 17, 6.
2. 0. o,

0. 1. 0.

0. 1. .

0. o. 0.
120, 27, 9.
0. 0. 0.
11612, 24, 17.
25, 39, ‘15,
16. 25, 9.
0. 0. 0.

0. 0. 0.
1 1€, 6.
4, 6. 2,
12, 19, 7.
16. 89, ? 25.
32, 51, 168,
89. 116, 200,
5, 8. 3.
4. ue, 24,
0. 0. 0.

4, 6. 2.

3. 251, 3,
88, 51, ‘33,
su. 0. 0.
252. 315, e,
278, 439, 164,
10003, 19863, 1552,
129, 1755, 119,
2053, 7962, 4240,
u67. 742, 2816,
116. 211, 268,
68. 267, 1119,
0. 0. 0.
€97. 476, 66.
271, 128, 69,
1. .. 3, 1.
1022, Y esu, 149,
110. \ 385, 136,
o. ) o. .
654, EVEN B2.
1665, 1099, us4,
€. g, 3,
288, [ 537, 23é.
781, 229, 5s,
330. 82. a3,
18, 7. 3,
2012, 180 8. 989,
109, 183, 67.
907. 715, 300.
0. 0. 0.

0. - 0. 0.

. 0. o. 0.
165. 260, 97.
829. 11586, 2456,
sua, 99, 309,
. 10, ' 1,
13891, ..29779.: 10701,
50976. 24¢55,

TRANSP
EQUIP 1I¥D.

0.

0.

0.
118,
222.
.299.
2.
12163,

28885,
) °

PAGY

LLECTF
APPL XND
36

229 .
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TAMLEC-%  PRODUCTION TECHNOLOGY SATRIX (CONTINUED) - : PAGE
(1N THROUSLXDS OF 1972 DOLLARS)
Cruzny CONCPRTE PIADY PFIX CTH NON- PITROLEUE  PERTILIZER
HrR IWD PROD IND MPR XIND HEZTAL IND & COAL IMD BFR IND
3 38 39 40 49 . 42

VFPAT, ONWILLED A 0. 0. 0. 0.’ 0. 0.
BARLYY,UREILLED 2 0. 0. 0. 0. . 0.
OXIL SZEDP3 k] ,0s 0. 'R 0. 0. 0. .
OTH CEFFEAL CROPS §. Yo 0. 0. 0. 0. 0. -
HAY, FOPAGE 5 0, 0. 0. 0. 0. 0.
LIVESTOCK 6 1. 1. 1. 0. a, 0.
POULTRY 9 0. 0. 0. [N 0. 0. .
EGGS IN SEILL 8 0. 0. 0. 0. 0. 0.
¥ILK, CREAM UNP ] 0. 0. © 0. 0. 0. 0.
OTH. AG PROD 10 1. 10. 9. 5. 37. A
PCREST PAOD 1" 0. 0. 0. 0. | "o o.
PISKIKG, B L T 12 0. 0. 0. 0. ' 2. 0,
COAL F 13 0. 0. 0. 0. 199, 0.
CRODE 02 14 0. 0. 0. 0. 113755, 0.
RATUGFRAL G)S 13 114, 43, 13, 116. buu, 11554,
SOLPEUY 16 o, 0. 0 0. 0. 5128,

OTE IR PROD 17 213, 1475, 123, 3394, 24, 1228,
BETF, POPK BTC. 18 17. S 24, 22, 1M, 87, 0.

~ DAIRY, PAOS 19 10. 15. 18, 7. 54, 0,

"YEEDS KYR 20 0. C. 0. 0. 0. 0.
YEG OIL PPOD 21 0. 0. 0. 0. 0. 0.
rlouz, cEP 6 B 22 7. 9. 9. . 34, 0: '
SOFT DFINKS : 23 T 2. 3. .3, 2. 12. 0.
BT¥Y®S ¢ ALC 24 B, ’ ‘12, ) 1. 5. . 42, 0.

. OTB FOODS, NES 25 T 28, 13, 12, 6. 47, 199,
TITES & TUBES 26 22, 31, 28, 14, 112, . 2. .
OT¥ PUBBTP PROD 27 S. 105, : 7. ©3. - 26, . us.

- LIRTHEF PFOD 26 . - &, 5. 5. 2. 16 C0.

<. TEXTILE P20OD 29 27, 9.. 10. : be - 38. . &

Vo BOSIYRY & ENITIED 37 0. 0. 0. - O . 0. 0.

- CLOTHING 3 2. 3. 3, 2. P N G.
LUMBT® £ PLIVOOD , 32 - 1. 27. 1. 0. 3. 0.
WOOD ‘PROD KES 33 , 9. 12, 0. .3, 54, : 7.
‘FOSNIT € FiX T 3w ) 1., : 0. 0. 0. 0. 7 0.
FULP & PAPER 3c . o805, s, . _ 30, __1382. 9€3. 3561,
PPINTIKG & PUB k] 188. 264, w2y 120. 9€3, Y49,
%zox € STEFL 37 2. 1082, - 7. 1. 19, 109,

TH PPIF YTTAL 3f 5. . S4. . © 0. 2 e 5.
¥YPTAL FAX PECD 39 101, ) 1098, : 91, 363. : uu7s, §54,

‘ KACPINERY ut 136, 194, 182, :1: 707. 0.
VEHICIES & OTE TRANS 41 10, 1co. 92, us, wee, 0.
TLYCT AFPLIANCES 42 65. 65. 55. - 29. v 236 o.
CIMTRT . 43 2€. 2896, 3795, [ : S S 0.
OTY KON-MET - 4y 3u9, ’ 152, 20. 4, 81, 22.
PETPOLEDY "o 73, 121, . 399. 95, 857. 17365
PEFTILIZEPS us 3, 2. 2. 1. ) 7. 0. -
CEI¥ICAL u7 65€. 535, 292, ° 935. 430, £192, .,
rrsc rre ! ue 326, . 2L6, » 145, 43, . I K ) B 335,
NXR CONSTFUCT 49 ) 0. [ : - 0. 0. e .0
PTPAIE CONST. 50 Co10%. - o3, 132, 23, ©KI25, C13u3.
TRANSP SEPV 51 617, . 106k, 1073, © 796, 1326, 2326, .
STCRAGE SIPY 52 a. LTS 5. . 2. 20, 0.
corNUKIC 53 16, 219, L s ues, Lo 53
PLECT POWE? . 54 : 315, '113, 47, 386. 3€0, : 1358,
G:S PIPZ-SIRY 55 334, ) T 103, ©o23, 257, 16394, 2532,
VATEF & OTH 56 B, 0. 0. 13, 0. 71,
PEOLYSRLF" 57 © T, 298, o799, 89s, 649, 177€. 1762,
FPETATL 58 S 63. 109. 120. . 50. 258, 256,
FIRANCE T OTH % 330. 272, - 333.° 347, ' 4552, 15828,
EXAL ESTATZ 60 © 0. 0; 0. 0. 0. 0.
EDUCATIGK 61 . . 0. 0, © 0. 0. 0. 0.
HEMLTR S2PV 62. . 0. L 0. c. . 0. - 0

COor & P0OD 63 S110, - ¢ 187, 144, AN 572, . Guu
INZSS SERY Toeu. 156, 434, . 700, 153. 1C05. . 1u52.
M SOKAL SEIRV 65 297. 806, 576, 219. 1050. 410,
NCF=-COYPETING I¥D 66 2. 2. 2. 1. C 5. 0.,
¥ALOE ADPDEID . 67 ‘ 9579, 12963, 11771, 7453, 2765%. 31375,
?

so= A ‘ 15850, 25622, 22537, 17432, 195564, TES13.




)

TABLE C~t

CHENICAL ¢

RCL IWD

43

VAEAT, UNNILLED 1 0.
BARLEY, UNAILLED 2 0.
oYL SYEDS 3 0.
OTH CEREZAL CROPS 4 0.
HAY, YORAGE 5 0.
- LIVESTOCK [ 3.
PODLTRY 7 0.
2GGS IN SHELL 8 0.
ILK, CREAM UNP 9 0.
OTH AG PPOD 10 29,
YGPEST PROD " 0.
YISHING, H & T 12 0.
COAL 13 23.
CRUDE OIL X 1 0.
NATURAL GAS 15 as2.
SULPHUR 16 20,
OTE MIN PROD 17 109.
BXEF, POFX =IC. 18 69.
DAIRY, PROC 19 46,
¥IEDS PFP 20 0.
¥:G OIl PROD 21 0.
YLOUR, CEP £ B 22 152,
SOFT DPYNKS 23 9.
BEERS & ALC 24 34,
OTE rcoDS, NZS 25 163,
TIRES & TUBZS 26 92,
OTR« RUBPTRE? PROD i 31,
. LEATYFR PPOD 28 14,
., TEXTILE PROD 29 17,
HOSTEPY £ KNITTED 39 0.
CLOTHING N 9.
LO¥BER € PLYNOOD 32 3,
WOOD PROD NES 33 220.
FOFNIT € FIX 34 0.
POLP & PATZP 35 11438,
CTPEFINTING € FUE 36 j7s.
IPON & STEZL 27 9.
CTR PPIY LETAL 38 3.
METAL FAR PRAD 35 935.
MACHIKLRY 49 569.
VERICLES € OTH TRMNS &Y 292.
ELECT APPLIANCES u2 197.
CEAENT 43 0.
OTH ¥OH-%IT uy 49,
PRTFOLEOY 45 uss,
PEPNILTIIEPS 46 3e¢.
CKeMI~AL 47 17301,
vISC YFR . 48 852,
¥IN CONSTPUCT 49 0.
PESLTIP COKST 50 509.
YKANSP SERY 51 3389,
STORAGE S22V 52 17.
CCPETNIC 53 B61.
¥LECT PCWER Sy 672
GLS PIPE SEPV 55 992,
WAT2R & OTH 56 26,
VIOLESAL® 57 2233,
RETAIL 58 257,
PINANCE .6 GTH 59 2288.
| REAL BSTMIE 60 0.
"YDUCATICON 61 0.
BSALTA SERV 62 0.
ACTUE € POOD 63 460,
BUSIKESS SERV 64 824,
PEESONAL ‘SERY 65" 1027,
NCN-COMPETING INMP 66 6.
YALUE ADDID 67 37921,
sus 85897,

972 DOLLARS)

BISC
nrR IND
a4

PRODUCTION TXCHNOLOGY PATRIX {COTINUED)
(1IN TUOUSANDS OF

NEW CONSTP
IND
45

383679,
763795,

EEPATR

CONSTR JXND
(1)

0.
17395,
TTYTI8130.

TRARSP
, SERY J¥D

220013,

s
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TADLY C-u PRODUCTION TECHKOLOGY MATRIY (CONTINUED) ’ PAGE

(1K THOUSANDS OF 1572 DOLLARS)

CONUNIC  ELECTRICAL  GMS DISTRB VATES € WHOLESALE - RITATL

SERY IND POWZR 1D OTH IND TRADE TRADY

: 49 50 . 51 52 53 5u
VFZAT, UNMILLED 1 0. 0. 0. 0. 80, o0
PANLYY, UNRILLED 2 0. 0. 0. 0. 2% o,
OTL SEPDS 3 0u o, 0. 0, 0. 0,
OTH CXPFAL CBORS 4 0. 0. 0. 0. 0, 0,
HAY, PORAGE 5 0. 0. 0. 0. 0.
LIVPSTOCK 6 1. e 0. 0. 4, 21365,
POULTRY 7 0. 0. 0o 0. G .
EGGS IN SHELL ] o. 0. 0. 0. 0. 0.
¥ILK, CREIAM UNP 9 . 0. 0. 0. 0. 0w 0.
OTR AG PXOD 10 17. 7. 6. 6. ’ 69, 167,
TORTST PROD n c. 0. 0. [N 0. 0.
YISRIFG, H € T 12 20, 0. 0. 0. 2, 7.
COAL 13 0. 914y, 0. C. ., 0.
CPUDE OIL 1w 0. 0. - 0. 0. 0. 0. ..
NATORAL G)S 15 3. . 6669, 0. . Cou2, 587, '
SCLPRUF 16 0. 0. 0. 0. ' 0. 0.
CTR PIN PHOD : 17 0. D 0. 0. 3, 2, =
BE®P, POPX 2IC. .18 U0, 16, ° 15. 13, 162, 837, Y
DAIRY, PROC 19 2s, 0., - 9. 8. 8w, 2u,
PEEDS PFR 20 - 0. : 0, . - 0. / 0. 0. .
¥2G OIL PROD 21 0. 0. o 0. 0. . 0. 0.
YLOOk, CXP & B 22 16, 6, - 6. . 5. T4, 157.
SOrT DPINKS 23 6. 2. 2. . 2. 18, 56.
BI¥RS & ALC 24 19. 8. 7. . To6. 6¢, 192,
OTH YOCDS, NES 25 22, 9. S 8. 7. . 78, 213,
TIRES & TUBRS 26 52, 20, 19. 17. 1175, 631,
OTF ROBBER PROD .27 13. 5. s, 4, : 63, 376,
LEATEZE. PPOD 28 9. R 3, 3. 3 47, 84,
TEXTILY PPOD 25 68. €. ) 6. 5. 326, 2613,
HOSIERY & KNITT®D 30 0. 0. 0. . 0. 0. 0.
CLOTEING 3 6. 2 2, 2. 19, 833,
LOZBEP £ PLYNOOD 32 1. 0. 0. .. C. 261, 12. i
00D PROD MES . 33 O. : 0. 0. 0. 220, 460, :
FOPNIT & FIX 34 . 0. 0. . 0. 0. 0.
PULP & PAPEIR 3t 120, 87, . au, 39. - 1u5€, 7232,
PRIFTING [ PUB 36 1196, 247, 163, 1496, 763, (TR
I1PO% & STEPEL 37 '8 2 2. 1. 7. a3,
CTR PPIY METAL " 28 1. 1. 1. 0. . 27, 14,
PEITAL FAS PROD 33 154, 61, 56. . 5% 147 2689, "
NACHINEPY 40 328, 123, "9, : 107. 1100, 3299,
VERICLES & OTH TRANS 41 163, 66, 62. 5S. 5€7. T 1E33,
TLECT APPLIANCES u2 2066, 43, u0. 36. 37.. © 1073,
CEMFENT L3 0. - 0. . 0. . . 0. 0. 0.
0TH NON=¥ET Ly AL €.~ Se . Se 8. 2253, .
PYTPOLEU™ - 45 167, K62, 60. . 1617, ’ LR 2372,
FPEPTILIZEPS bs 3. . 1. . 1. ' 1. . 31
‘cETrICAL 47 . 186, S2. ug, 43, €50, 1227, - ) *,
NISC PFF ) 4s 261, 63. 58, 52. ’ 831, 1568, : o
FZk CONSTPLCT u9 0. 0. 0~ 0. ‘ 0. 0, . %
REPLTIF COXST 50 3032, uB92, 1155, Y1140, BRTER 2159, g
TPARSP SYPY - 81 8973, 1817, 104, 140, - 2608, g128, “
STORAGE SEIRY 52 9. L 3. 3. 2714, 4ius,
COoM"UNIC 53 4108. 465, 2758, 22. 3121, ) 11820,
ELTCT POREN 5t 280, 69. ' 150, 129, 655, L8217,
GAS PIPY SEPY 55 15. T s062. 0. 0. . 0. 2227,
WATEI® £ OTH 56 . B 0. 2. 12. 85. 136,
REOLTSALE ) 57 884, (.18 ‘124, 465, 175, 2318,
RETAIL 58 1296, _ 999, 80, 350, ) 783, 213z,
PINANCD & OTH 59 2886, -7 3400, 1016, 55, 6924, 30876, -
PEAL ESTATE 60 0. 0. 0. 0. c. S0,
¥DICATION .6 0. o. 0. 0. ' . 0. :
REAITE STRV 62 0. Do 0. - 0. 0. 0. : 5
ACCOE € POOD 63 - 268, - 104, . 97. 87. 830. 2597, b
BUSIKESS SYRV ©o64 2833, 490, 374, P1417. 2946, koL 3, . >
PERSCNAL SEZRW 65 1054, 858, 31, 115€. 2689. 64d3, | o
NOX-COXFETING IEP 66 N L2 1. . 1. 27, 182.
YALUT 2DDED’ 67 80131, 83998, . 36263. 4337, 96342, 255577,
sou 106376, 116813, 80657.  -11600. . 132799, . 355437,

\ . B t
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TADLL C -4

PRODUCTION TECHNOLOGT SATRIX (CONTINUZD)

(I¥ THOUSANDS O Y972 DOLLARS)

WHEIAT, ON®ILLED
BIRLEY, UNZILLED
011 srrps

OTH CLRIAL CROPS
HAY, FOPAGY

LIV ESTOCK
POULTRY

PAGS IN SHEZLL
NILK, CPEAM UMD
OTH AG PROD
TO®2ST pROD
YISEING, B § T
CoAL .
croot ozg
¥ITUSAL GAS
SULPFOS

CIH PIX PROD
KTEF, POFL XIC.
DLIPI, TPOC
PIFDS Nre

¥IG CIL PPOD
¥LO9®, CIP ¢ B
SOFT DFINES
BEERS € ALC
OTR" YOODS, NES

: TIR®S € TUBRS

C1¥ FUEBPE® PFOD
LERTHEF PROD
TIXTILY PPOD
ECSIEPY & KNITTED
CLOTEINS

LUZRY® & PLYKOOD

" WCCD PPOD NES

POFNII T 71X
POLF¥ & PAPIF

PRIRTINGTE PUS 38 -

TFON [ STIZL
CTE PPIM NETAL
PETAL FAE PROD
MACRINESY

TEHICLZS & OFH TPANS
ILECT MPPLIANCES
CErEXNS -

OT¥ FQKN~2v]

" FETPOLYUN

FIFTILIZEFS
CrIXICAL

®IST yrt

NEWd CONSTERLZT
RIFAZF CONST
TFALNSP SEFV
STCFAGE SFPV
ceXmoNIc -
ELECT PTRESR
G!S PIPT gzay
WAITEZF L onil
WPOLESALE
PETAIL

: PINANCY & 0T

PEIAL ISTATE
EDUCCRATION
HEVLTH S2F7

"ACCOY € FLOD

BUSIKISS SEIRV
PEPSONAL SZRV
XCN-COZPETING InpP
¥)LDF ADbCED -

sSuv

OO LA W

PINANCYE

19.
- 342762,

M2619H.‘

RIZAL 23~
TATE PNTL

293610,
" 386202,

TDUCATION
¢ rILAT 2D

2376,

3¢73.
0. .«

62,

0.

4115,

3975,

3121,

0.
163016,

243000.

HOSPITAL
L oHEALTH

ACCOon &
POOD SIkV
59

79124,

105000, 126754,

FAGY

BUGINESS
SLRY IND
60

0.

0.

1.
722,
3752.
NN,
0.
107314,

132822,

2

3

)
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TARLE Cob PPODUCTILN TRONNOLOCT mAvalY {ceavingen) FAGE
{10 THOUANDS OP 1572 Dojryey
PEhspIAL
SEEY lub
&
WHEEAT, UNHILLYD ] v.
BABLEY, OxqliLED 2 0.
OFL Srrns 3 o,
OTH CEREAL CRORS . 0.
RAY, YOMAGE L} ¢
Liveivocy [y 6.
POULYPY 7 t.
JEGCS I8 spsLy [] [
RILR, CPEAN Qup 9 .
0T AG PRy 10 FSEN
PORTST PreD 11" 6.
YISFINC, H e T 12 3.
oAy 19 0.
crtor o1y e o.
WTO*AL Cas 1 [
L1438 KRN |
CTIL RIK PrOD 11
BIEY, POWY EZTC. 18
DAYRY, PrOC 19
TIEDS PPy 20 )
YIS ©IL PRON pa 2
PLOJY, C¥Y L p 2 o
SOPT DAINp, 2 e
BIIrE ¢ ALC 24
CIF roors, »rs 2
TIPES € TOB®S 2t “«
OTF RIBAZR PRon ”? -
LAIATEN Prod 28
TEXTILT PROD 2%
HOSYE®Y & XNITIID :
CLOTHEING 31
LU"Br» ¢ pryvwOCDn PN
VOAD FRCD xTs 3
FUERIY & FyX kB
PCL®  PAprs 33
VFIFIING € FCB T ®y¢ - e
IPON r oSTTr 3
OTFE PPIY »rfal 33
WITIL PAE pRCD 1y
¥ICHINEDY 114
VIFICLYS & OTH TPANS &1
TLYCT AFFLIANCES 42
CErexNT L]
CTY NOK-w¥r e
PRIICLYD [
PIUTILIZEYDS “€
CEE"ICAL u7
"I1SC wrE a3
KXy CONST®UCT - 89 .
PEPAZE CONST 50
TEIKEP Sroy L]
SI0PASY STay 52
CCrouNIC 53 .
TITCT POVWEIR L
GAS PIPF s23y L} R .
¥ATES ¢ 0Ty 5
WEOLES)ALY £7
PITIIL - 53
FINANCT ¢ OTM 59
PIAL ISTAT: (4
EDCCATION €
EEALTR S*Ry [
ACCOZ ¢ POOD - €2
BUSINYSS STav €
PYYSONAL S2py €r
WCH-SOPPE*ING XxF 6* 0,
VALU® ADDED 67 12318, .
i k4

50" 1857¢0,

~



AL . - 7 - 235
\ ° ST !
i Vo T ' s .
@ N \ N N
B . K . ,\)
-6 S . . [ R n : '
. : e E « 9. 3 . L
L o 2 . ' P - !
l'W : - <TABLF C-5° _1upxcrrnyzrsz12Rs ' , ‘PAGZ ;3(¢~
(I ‘ e . WEEAT, - 'BARLEY, OIL - OTH CEREAL nAx,“’ LIVESTOCK
‘ el ; - UNKILLED - " UNNILLED. - 'SEZDS " “* . CROPS - rosxcz
. i - SRR L N 1. R - s 4 S . L
i, 2 WREAT  PRODUCERS 1. 1.077257 04000332/ "' . 0,000248 .  0,000236.. . 0.010251 .. 0.005877
i . __BARLEY PRODUCEERS 2 .0.000308 01,0733y 0,060292 ' 0000248 - 0,009927:" " p,130y5y
K . OIL 'STEPS PRDRS 304000009 0.000009 x" . 1,06£588 . “: 0,000005 - 0.000008 > . 0.000005
.« OTR GRAIK PRDRS ht " 0.000341 0.000393 " " 0,000325 - .1,040274 ' :0.052909 0.166293
-'PORAGE PRDRS. -’ 5 ;0.000418 . " . 0,000466" « 0,000u16 ..\ 0,007808 + . 0.97081%6 . -7 0.316658 . *
. LIVESTOCK PRDES’ 6 < 0.001199 0.001330 - 0.007204 0.000916 '0.000885 0, 967817 *
“ POULTRY & EGH PEDPS ENE 0.000125. " *" 0.000145 ... 0,000411 ~ 0.000108 - 6.ooa117‘ 0.000193 "
- DAIRY PPODUCERS . B 0.000238 © . 0,000273, 0.00C291 . " ~0,000197 ' ~:0,000221; -, 015881
. " QTE. AG PRDRS - . 9 0000264 1.0, 0,000301 . -0,000225 ; 0.000217 0.000260. - . €. 000220
Voo . YORBSTRY PEDRS 100 0.0064125 .. Q.005568 0,002872° 0.003671" ‘0.003564 0.003156
‘ TISHING, B'E T P?p°5'11 0.000028 - - 0,000031 . 0,006024 1 5 0,00¢022 < 0,000034 . 0.006025
+COAL EINING IFD '/ ' 12 0.001820 0.001737. 0.001506 = - 0,001365° 'oioa1u59 : 0.002584
CPPDL 'DIL €. GaS IhD s13 ., 0.065832 . © 0.074660 - 0,054127 " |0,045877: ’;o.oh9117;“  0s032756 :
OTH" MINING ‘XI¥D: 7 - 4. 05010626 - . 0,011586 .. 0,008184" - . .0,007495. 0,008702 - “.i0,006423 . -
rvA* ‘PPOC IND L1507 10.000922 0 7 0.001063 '0,00C806- 3 ~0,008761. . .0, 000868 - . 0,003173"
feol DAIPY. Inpusrxr 16 .0.000413 .7 0,000473 -:0,000358.0 . 0,000337" 0.0003949 " g, 000662
e _FEEDS ‘mFRIND 37070 0.000139 - - 0.000162 . . 0,000130. . “0,000117 © 04000124 .0.033730
I PLOUR CER BAKERY-IND 18 -+  0.000409 0000536 .7 7. 0,000375 . 0,000355... % 0.000333 +0,00033¢9
CYEGETABLE OIL ®ILLS .19 - 040000200 -~ 0,000020 . 0000020, 7" '0,000021. % “0,006018 0.:000012
0 BOFT. DRINKS 'MPR IKp ~ 20 ° 0000090 .:0,000100 0.000080, -02000084 0.000069
" . BFEPSQE MLC MPE. IKD " 21 10.000211 0.000281% ¢'" "0,00C 187 ©0.00%201 0.000173 -
‘OTH. POOD ‘MPR IND [ - [ 22 . C.p00842 . 0,001037 . " 0.000743- . 0.000795 ©0.001455,
FOBBEF. PROD. IKD:. - 23. “0.bo32us" 0.003515 .- . 0,001875 0.008130 0.003713
"LENTEE® 'PPOD IND 24 62000155 . 0.006M75-° - '7Q,000725 .. : 0.00C150
~TEXTILZ PROD JND 25 0 0.011695 C.0.0118340 . - "0, 0105147 . 0.0204¢€8
‘,“:, EEITTING ®ILL IND 265 T4 0,0 I T U 1 SRR oo 0.0
< CLOTAINGIND. /. .. 27 ° 0.000136 " 0,000189" 0.000125 0. 00010 0.90212¢
N WOOD PRYD IND - v "1 .28 '0.007163 " . "0, 007¢71 ..0.0p€130 -0.00520% 20,0 0.005113
JFOPXITOPE I¥p 200 :0.000072 £0.000078: | 0.0C0955 . 0,000050 ' :0.003068 0.0002514
POLP 6 PAPER-IND. = 30 0. 020655 0,028895 " i 0,019697 *° 0.018950 08020018 0.016008
. "PFINTING B PUBL INp 31 005005985, i’ 0.006928 | 0,005108 . 0.004B42 " D.OO55TS 0, 004633
Lot PFIMARY MET pr $ 32 0..023444 " "740,024780  *| 0,017092" . 4170.015377 0,020 159 Ce 014724
e FAB.IKD 00 o33 ,o 025008 0.026737 . ©.017829. | 0.016323 .. 0,02196€ 0.0155u9
CEACEINERY.IND 4L 73U . Y0 683655 o DL06M2Y0 " T 10,037307 ;| 0,035975. 0.055561- 032184
crmafisr BQUIPIIND & 35" 505002960 - 0,002307 . 10:002328¢ .0, 0021%9";.. -0,002653 " 0.902177 .
FLYCTF. 1PPL-IND ~ 3¢ T 0.005658 +005972 T €. 00387 0.003535 ©7 -~ 0.0045€X 0. 0034ua
: . CEXPNT, MFF,IKD - 37 ‘6.001193" 001278 0,000859 .. .. “040C0378 . . £.00983u
< ulv CONCFETE PROD: pr ~1.-38 05002378 - 0,002575 0.001702 f. 001986 7 D.0OVEES -
SN UPEADY ‘MIX MFRIIKD ¢ .39 :" T 04062992 - . 0.00226% S 00021457 0L, 0017427 0,00 46s
OTH-FOK-EETAL IKD - 40 0.001518 .601752 - S0,007388 7 0.00135) 76.0C1133 ¢
"PETEOCLZO% &) COXL Inn,un 0.072417" .078027 0,040225 0.045455 & y
FIPTILTZEE KFR.IND S 42 +0.103150 0128095 S040 C B3RS i 04 5,BRUYE -
CEZ®ICLL & FEL IND~ &3 « 067219 1 0.109000 CH065641 7 %0,0653GE,; 0.058153.
o rISC.MFRL *un ay <006240 © 0 .0,:007 038, "0,008309 - 0. 00469D 3
TKER CONSTF THD | [DSAECE: SRR I Q0 ol 0,0 e ;
YEPAIF coxsr= IRDT gt 0.032157 L 0.035189 ‘0,0271768. .. 0.0728717 2 :
TPANSP "SIFV, YHp 87 0018133+ . 0.021€74 0,015791. 0.014922 0. 016527;.-
. . STORAGF SERV .IND ' 45 0.002161 0,,002249 0.002595. C.002018 $0,002040
< COMMONIC SERV.IND . 49 0.02210% 0,021082 2008198 . . 0.014342° & 0,013749
" *BZLECTRICAL POWER ©50.07 7 9.021B10. 1 .0,020538° 7 -1'0,018046 . - 0.016492° 0.097535 .
‘G)'S DISTPIB IND =517 0.012778- - 0,012763. " 5. 0,010 770 L 0,012118 UL 0WKE
" WATED 6. OTH IND' 52 '0a 000315 0.000368 0,000282 £.000278 .. 0,00526¢
. WHOLESXLZ TRADE “53 50-048116 . " 0,0574148 . €.0455,21 - 0,042374 *.) 0. 647359
RETAIL Thxnv ' 54 °0.010055 . '0.010602 0011703 0.0088739 » ' 0,004577-
CPUNNRCE . ;55 5 770.081806 . .0.079437 0.061795" , 0.063103. ° .0.05u251 " . 127,
“RENL-ZSTATE PBN"AL 56, 'vQ.075291 - 0.075335 ©0,079%16 . . 0,084160 S0,052046 . 0.045¢30 7
. “vnacxwfoh & RBLATED 57 . . . 0.000000  .." 0. 009000 ° . O. .000000 ©0.0000008° 0 v 50, 0060007 7 20,9.03000 "
oy ROSPITAL € EEALTE - 58 S0 0.0000830 DL DODCOS C.09€002 G,000003 - 0,0000C4 .. 0,060094
ACCHO® & FOOD SEEV. | 597 . 0.003601 0.004131 0.003162 . 0.002056 ©0.002365 2 0,002723
JBUSIKESS SIRY IKD. .0 60 . 0.018975 " 0.,020589 L 0L 017816 “0.015:812 0024357 0.6242¢s. ¢
vsnsonnx szsv\yﬁn 69 C0.011233° 0,012267 -. | 05007357 04014523 - 1 0,018370 0.C20828 - -’
Sb: 1. 951088 2.0567177, 7 1.B12259 1.833079 2.301%49
. . R : - R : :
: o :
AN gﬂ




5 9 . . } v T L . v‘ ‘Iv
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_ TABLE.C-5 .. :q;acx BULTIPLIERS (courxuuzo) //
, o U R , PDDLTPY _ ‘2GS ™ -
R s : . e snzLL
i © ... WHEAT 'PRODUCZRS . ™1 o.ouszn 0 ons‘na
. % B)PLFY PRODUCERS 20 T 0J124867 . 0.1208867 -
‘ ©° ' OIL. SPEDS PRDRS 3 . °0,000003 . . 0.000003°
© . “OTE GRAIN .PRDRS 6% 0,086136¢ - 0L086136. ",
: FOPAGE PRDRS: . .~ . . -5 0.011573 1 0.011513
‘LIVESTOCK PRDRS - * 6. = 0,029305 ' 0.029305
<7 POULTRY. & EGG PRDRS 7 1. 140933 1 140933
i DAIRY PRODUCERS . v '8, 0.,003581 " .. 0.003581
OTH AG PRDRS: 9l 0,000250 .. 0.000250
_YORESTRY PRDRS . . .o -10 ‘= 0.004126 . 0,004126
PISEING, R & T PRDRS “11 " ., 0,000054 ' .- 0.,000058
o COAL PINING IND - ° . 12 < 0,001625 . 0.001625
;is. 7 ,CPUDEX OIL:& 'GAS IND  13°.:° - 0,.057894 ;% 0,057894:""
LU .. . OTH . BINIRG IND A L 0. 009974, . 0.009974
EEAT PROC: IND . * .~ 150 7% . 0.04T403 -~ - 0,087403:
LY DATRY: Innusrpx R I .0.,005996 . 0.005996
Syttt PEFDS MPR IND S % .. - 0.553874 . .0 0.552878
... ...?LOUR CER BAKERY I¥D 15-» 0,000638. 0.00CE08
. VEGETABLE-OIL MILLS :19° 0.000006 .. 0.000006.
", - SOPT DPIFKS MPR IND - 200 : - 0.000095 0.000095
b BEERS €, ALC MPR IND .21~ 0.000308-. - - '0,/000208"
: -~ /OTE. TOOD.EFR IND =  22- 0.C14710°.7; 6010710
! T PUBRBTR PROD-IND:. . - 23 i g " 0.0026€3
 LIATHEER BROD IND' = - 28 - 05000196 -
- j:T'XT*L! PROD IFD . .25’ 0..010702:.
e TERIZTINGT PILL-IND 0.0-"; .-
i ,CLOTHING IKD : 0. opq1u6
WOOD: PROD IND 0004473 0.00uL73
i POPNITOPE IND - 0. 000070. 7 . 0.000070°7
: PUOLP - PAPER| ILD ©04022058.7 . 04022058
/ i “PRIRTING & PUBL  IND- T 0.006902" 0.0069032"
. “, . PPINRRY ERTIND - % 0.015522 - ¢ - 0,015522
AT LEETAL FAB-IND. T T ,0.021055 - > 04021055
. ey '0.023867 0.023867°

”4_0 003669

0.002669°

0.000827
T 0,001946
0.C016B5
0.009303"

"CEYENT EFFIND :
_CONCRETE PROD IND.- :
STy CRPEADY RTXEERTIND S
#0. . OTE.FON=NETAL: IND
»' ¢ "PETPOLEDY &, COAL' I

YERTILIZEP MFR IND . !
CHEXICAL (& 'REL"I L 0N06L59Y
: . 0.,005856"

0:018745
10:069458
. 0,023670;
10.011665
o £19821"
' 0.012762

- ZDUCBTION & ,PELAJBD .
BOSPITAL B: BEALTH :
ACCO¥. & POOD 'SER
PUSINESS ‘SERV.IN
P?PSONAL SERVMIH

. 0.,003592.

.0, 036203
0. 02uB0L;

0.003997,
104000827

C0I02UBON", .
0,084591
0.005856
0.0

T 0.,078745"

';'o.ossus&?*'

» . 0.023670

© 0.0116€5
0..019821
0.012762- -
70.000272°
0046546
. 0.005€51
0,0u8101
L0 TBITS
©.0.000000
[0.000003
0,003760
'0:016991

" 2.655326.

“0.014286

_ L PAGES
" mILK, - DTH AG .. “POREST: PISHING,
"CREAN DNP PROD PROD" ‘HE-T
' 9 100 Lo i 12
7 0.053420 0.000094 0,001134. "0 0,000102
©110,082665% . - 0,000158 0.003324 0,000153
04000004 0. 000000 : =, 0,000002. 044000000,
0. 067466 ~ - 0.000177 ., - 0.003013 0.000164
0. 165421 - |~ 0.000269 0.6Uu56% 0.00924%
7 0.032667 . 0.000795 - 0,013820 - 0.000707 ~
-~ 0.000317, - 7 0.000078 ©0.D,00B64 ©0,000045 .-
. 1.026865 0.000103 .- -0,001093.° " - '0,000105
£ 0.000298. - : 1,215209. - - 05001975 - 0.000130 "
0.00u082 " -. 0.001755 -;--1.1208;3 V004001822 L
0.000032 1. 0,0000177 % 1 0,000094 - 01,013638
700035487 -0 0,001562.7 7 0,000490 20 0,000204 ¢
0.056095 .- "1 0,620233 7. 0.013626 - -0,045735 -
70.008398 .7 .0,002989 - [ 0,007102" | “0.007628
04005930 ;- .0,000521 0018949 1 0.000427
0400712477 5 0,0%01E7 ¢ 0.0018U3- - 0,000194
04 0sazn3, CS000079 . 0,005464.. ¢ D, oooqs1_.
€000 &6 | 0.000357. . T 0,061227 7' 0.000168 .
0.000010 105000061 - 0,0000CK .. 050000007 -
0.000087 ~ " 1040000327 -0,000330 01000036
0.000262. - - '0,0000867 “D.000363. | 0,000706
0.002829 . °0,000260 7 "DJ00.1536: - T 0000267 -
-0.003893. . . 0,000827 -, = -0.0054€3 - " 0.00I4E0 -
~0.000201 ., 0..000065" 1" 0.000619 - . 0,000101"
b ozau1a . 0,005808" 0: oo7u1a. 04021775 ¢
[0.0i° S0L0F L T 0,0 Sy 000 T
0. ooo1eo; T 0. 000067 -0, ooouze L0.000147
o 006789 "\ 0.012999- . 0.006670° © .0, 009207,
04000079 -.-0.000025 7. 0.06020% <« 0,006265
0.020594 - 0.003B14 0 T0,0316303 ¢ 0006575
C.006819  :D,004754% . ."04022984" 5 0,002638
0.Q2283. *.7.0,007538.~ *-0.024625 * 20,009330°
,0.021895. 0, 008848" " 0,032861 10012391
L0 035514 ©.0.021359 .- 0,029670- ... -0.0603289
70.003811. -1 0,00097 707 C, 012807 7 +0,019918"
,ogoousss_;"-o.ooz1oz .0.009720. . 0.002343 7
0,001228 10,000436:, . 0,601182.7 7 10,000225. 7 -
0.0026k6 202004917577 0,002579 . 2 0,000,649
70.00215 0.000894.. " 0.002269. 0.000571.
00166 -7 0,000692 - 0,0017585 0 . .0,000441
0,068595:" < -0.0T8215 % 1 0,021533:7 17 .0.02626u"
0.03u92¢ J0.CH2518:. - 0,60943) £ 0.000433.
(04052936 10 0,010073 0 L 0.022752 0.022884 "
"0, 006452 - 0.00951€" 0.011447 . 0,026481 ©
0.0 il B30t e e e e
10,0379k 7+ 701009343 i o;w:ssppg~ 10.003229
0, 085620 " 0,005430 0.068018. - .%0.023322-7 ",
' 0.00u855 "o 0.000419 04601247 . ©0,9€0558
2.0.7013008 ' 0.008789 . . 0.015003° 1 -0.002846"
27 0.,083762 ) 0.0286Y6 . 0,005775 7 ".0,002103 .
'0,.015387 . 0.004388 - 70.003875 % 0,002955°
0. 000272 0.003871 0003216 "'~ 0,000088
+0a058233" €. 010084 \ 0.033373 1 0,017835
0.012609 04007968 " 0,009542 :0.,007503.
07893857 0,018450" _,o.ovooaa 0.014211
0.027598 . --0,00005% . 0,D0CB74 0.0C0048
0..000500° " . 70.000000 -." ©.0.000000° 0,002030
0..008004° . . C.000061 0.000006 . ".0.00000%
“0..003435 0.003135- 0.612556 . -.0.001417
0. 029188 04007211 0:048722. - 0.0085u8
0.022071 - 0.006504 0.025706. - 0. 003u5u/
2, 3ueszuﬁ : 1,h§gess::‘ 1.765263. 1. 2938930 .
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/.. ~7 IADLEC=5: IEPACT MULTIPLIERS (COBTINDED) : K : PAGE
. .o R ) ! . . .
T Y A CRUDE EATORAL SULPRDR' OIH BIN . - przp,
I : S o co : . oIl GAs - a - PEOD © " PORK ‘PTC.
. . : a S . 13 1 S 15 A6 T 18
‘ . FE®LT PPODDCERS 1 0.000709. 1 0.0002%1 . 0.000211  0.000211 0.00071u 0.067156
. BAPLEY PRODOUCIRS 2 0.000931, .0.000277 ", 0,000271 . 0.006271 © 0,000933 - 0.100511.
OZL STEDS PRDRS 3 0 .0.00000% - . 0.600002 ©0.000002 - 0.000002 0.000000 0.000004
OTH GRAXN PRDRS N . 0.000930° - - 0,000267° . 0.006267 0.000267 ©0.000917 - G, T24638
YOFAGE: PRDRS . 5 0.001269. - :0,Q00354 0.000354 . 0,000354 - 0.001219 0.233998"
1IY2ZSTOCK PRDRS’ "6 0.003476 - .0.000982 0,000982 - 0,000982 0.003379 0.729218
POOLTPY™¢ EGG PRD2S 7' 0.000409 0.000119 ©.000198 - 0.000119- .. 0.000413 .  0,032139
DAIPY ‘PRODUCEES. 8 0.000932 . 0.000269" 0.000269 ~0.000269. " 0.000939 0.013057
‘OTE -AG. PRDRS - . 9 0.007219 © 0.000356 % 0.000356 - .. 0.000356 . .0.001233 -. 0.000393
. POPESTPY 'PRDRS 10 - 0.003652 -, 0.001715" 0.001715° ~ .0.001715 .0.0035853 0.005u71- o
"FISEING, ‘R & T PEDRS 11 0.000098 .. 0,000029 .0,000029 .- ©.000029 0.000059 0.009945
"COAL MINING IND <12 1, 013348 0.000910 . ::0.000810 * - 0.000910 0.001373 - 0,002194
-CPUDY OIL & GAS IKD ' 13 - [ 0,020283 ,%10005627, .. 1.005627° " 1.005627 0.019343 - 0,025525
“OTK BINIFG IND . 14 ‘- 0.014889 0,08198%° " 0,041941 o c0.081941 . - C1,017u14 0.007062
. EEAT PROC IND ~ . '95 - 0,003755 . 0.001083 0.001083 : 0.001083 0.003793 .. -1,0u4337
. -DATIRY INDUSTRY. - 16 ©10.001855 0.000532-. . '0,000532. . 0.000532 0.001875 . 0,0031u3.
YEIEZDS KPR IKD P & 0,000395:. - 0,000118 -, C,000118. 0.000118" 6.000395 . 0,040785 '
FLOUP -CEE BAKEPY IND 18 - 0,001279 .- 0.000380 » 0.000380 ©  0.000380 *. - 0.001291 ' 0,00993
‘ VEGETABL® OIL EYLLS™ 15 . 0,000002 " . 0.000005 ~ 0,000005 0.000005 .0.000001: < .0,000010
> "% SOPT DRIFKS EFP IKD © 20" 0.000368°. - 0,000100  : 0.09C100  ;.0,0001C0 ~’ 0.000351 . - 0.000115
BEPES™E ALC. MFR IFD . 27 ©0.001015 0.000289 ' 0,050289  0.000289 - 0.001026 ' 0,000329
i OTH.POCD ¥FR IND . 22 ©.001838 -0.00054884 . 0,00054u . 0.000544. 0.0C1858 0.00€169
I WUESEP PROD IND 2370 0,005662-"  0,001965 0.001965 0.0019¢5 0.0057€9 0903854
. T LENTEEF PROD IND 24, 10.000650 . 0/000793 0.000195 "0.000199 - * . 0.000651 . ¢,00¢247
"TTXTILE PROD IND . 25 . 0.003528 0.001139 .© ".0,C0%139 . 0,001139" 6.£02520 0.016603"
K¥ITTIKG ¥ILL IND | 26 O.0" 0.0 0.0 S 0.0 F 0.0 . - 0.0 . :
CLOTEING IND .- .- ~27 . 0,000455 0.000128 - 0.00C128° ~ 0. 0003728 ° - 0,000450 ¢+ . 0.000180 .
.¥OOD PROD IND Do 28 0.004994 0.006220 °  0,006320. “0,006320 6.003224 6.006427
“FUPNITORE'IND ~ . - 29 .. 0,000236 -0.0000€5 . 0.000065. . 0.000065 .. 0.000202 - . £.000072
POLP E-PAPER IKD .« 30 - - - 0,018985 L0.00€8B47 © : C,00€B47" . -.0.006B47 . 0.021089 0.0:22973
PFINTING £ PUBL IND ,-31 " . "0,024126 - ' .0.007%42 . . 0.007182 0.007742° - "0.,025453  “* 0,008342
C+7 PPIMMPY MPT IND- ¥ .32 0.031379 T0.017212 0.0%17212 = 0.017212 0.06134ky - .0,0.15822 . :
TUY MFTALCPAB IND - 23 - 0,027565. . 0.093782  0.013742 0.013742" 0.027301 L 0.019271
: " ERCRINERY XFD. 36 0, 049730 0.017067 - - - 0.017067-. - *0.017067 " 0.053343. ' 0.02527¢
. - TPANSP TQUIP, IND 35 0.014787° 0.003218 -~ . 0,002218° " 0,603218 . 0.019101 " 0,003696
i L RLTOTE, APFL_IND. . 36 S 0.011227 . 7 0.003473. 6.003472.7 "70,003472. 0,011408- 0.C04520
© .. CERTNYMFETOIRD . - 37 0.,000779. 0.001364' - -0, 001364  -'0,00136u4 -~ .- 0.000559" - 0,000825
S+ - _CONCFETT 'PROD IKD - “-38. - 0,0601905 03002600 © ©-0.002600 . 0.002600 . 0,001529 0:001807
. PEIXDY FIX BEE'IND.. 2397 0 0,001677° - 0.002287 - 0.003287 00002287 - - 10.0061354  ° 0,00159)
©OTk KON-NETAL IKD © ' b ©0,001297: " :0.001769 0.001769 0.001769 - .° 0.001047. 0..001220
"y BETSCLEUX 6 COAL IKD 43 0,02933% '~ 0.00729¢6.. - 0.007398 0,007398 " 0J(31052 0.027338"
" SFERTILIZEP NFR IND uz,, -0.000836 < 1 0,000211. - 0.000211. 0.000211. * 0,000€23 . _0,044215
CAL & REL 'LD () 7 0.021830 .7000.072409 - 0,012609 % 0,01240% i 0.021255 T 0052427
vvzsr EFP IND ©10.020487° - 0,005221:4- '0,005221. " 0, 005221 "7 0,013758 - . 0.008127
HFR COMSTR.IND | uS'_ S0.00 - 0.0 S 0.0 0.0 BT PR : 0.0
+PEPATR CONSTE INDL .46 . .. '0.016377 - 0.0399uB.0 ., D03994E - 17 0.C395uL . 0,009128 7 -0.020628
‘TEANSE STFV INp S47 . 0.038208 0.015093 “i- .0, 034083 .. "0,014093. .0 /61382 ;. Li033u55 -,
STCPLGE SPEV. IKD . 48 . “0.001959" 0000730 0.000730 "~ .0,000730" 0.0019117:-, 0,.002540

- COPMUNIC SEZRV. IND . .49 0,078166 .-° . 0.009943 | .0.009943 - 0.C09943- -0.017599 C0,014206

SLECTFICAL POWIR .. 50 ° ' 0,082052 - 10.011212. ‘| 0,011212 = 0.011212, * 0.012610. -7, €,027187
G25 DISTPIB IND .51 L 0.006u18 0.003650 .} 0,003650 ' 0.003650 . 0.004493 70.012885
o WMTEIP & OTH/IKD. .[" 52 - '0.001430 . 0,000616-. . . 0.000616 . 0. -000€16¢ . - 0,000217 0.000238
N " WEQLESALE TRADE' 33 7 . 0.081842° ¢ .. 0,013894 0.013894 ; 0,013854 0,041654  0.056175
: \ BETAIL TRADE . 54 il 0,014361 . -0,003789 - 0.003745 T.70.0037U9 0 0.012017 © Q008131
LA PINMNCE Ty 85 - 0.066uu9 0.193930 . ;0.193930 - 0.193930°.. " 0,054952, - €, 062779
. REALESTATE PEHTAL® --56; = .. 0,000275- " .. 0.000080 0. 000080 0.000080.. 0.000276 = - 0,033377
" ELUCATION € PELATED 57 - 0,000000. - -0,000000 - . 0, 0090007 ;- -0.600080-"  0..000000 - 0.C0CIC0.
"HCSPITAL . & HEALTH 58 .. °0,000005  ©0,000006 . 0.000006 " 0,000006 - * '0.0006CO5 - 0,000904
ACCO¥ & POOD SERV. .. 597 ;. 0.013659, - .. '0,003874 . . 0.002874 . 0.00387u 0.013813. -+ . 0.004544" -
{° ' /BUSIF®SS SERV IND. 60 0.043106 . .'0.058578 - '€.054576.°° . 0,054578 ' 0.03z189. - ~ 0,02333u
PIPSONAL SERV IKD ~ 61 ., D,020521 ° . .0,012838 0.012838 - - 0.012835 - "0.021466 0. ozasss
a sox L ’ G 1.685173‘ “1,530994 . 10530995 . 1.5309%4 ! 1620418 uu2.978523
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INPACT BULTIPLY

" 0.0126u2
0.018604

TABLE C-5 YRS (CONTINOZD)
. o . q ° . s .
‘ DAIRY, PEEDS “YEG OYL _YLOUR,
" PROC EPR. . PROD CEP ¢ B
. 19 20 o 21, 22
WE®AT PRODUCERS 1 0.028861 0.0896uB "~ 0.000605 0.339436
BARL®EY PRODUCERS, C 2 0.,0U1360 o  0,2u7622 . 0,000924 T .0.079606
OIL SEEDS PEDRS 3 - 0.000003 . 0.000008 0868222 ¢ 0.000004
‘OTH. GRAIN PRDRS " 4. 6.033u07 "0.091294 0.002279 1 0,009652
'FORAGE:PRDRS 5 -, 0,080135 . 0.020035 0.00u038 0.004856 .
LIVESTOCK. PRDRS 6 U 0,017%11 0.057796 0,01227¢ 0.012108
POULTRY €. EGG PRDRS ./ ;7 - 1 0.001084 - 0.003061 0.09C752. .0,005579
DAYIRY PRODUCERS .8 0,893717 0.007020: 0.,000864 0.006259
OTH AG. PRDRS . 9 . 0.000369 0.000383 0,000378 0.003859
FORESTRY P3DRS 10 0,015867 0.006794 0, 006208 0.011327
FISYING, E & T PRDRS 11 0.000102, 0.000099 " 0,0000233 0,000149
COAL XINING IND 127 0,002690 0.001742 0.001528 0.001598
CPODE OIL: G GAS IND 13 " - 0,036373 - 0.03594¢ -0.029532 0.035320
. OTH PINING IND 14 0.,010782 0.014563 0,00€686 0,008113
®F3T PROC.IND 15 .. 0.004981°  '0..081807 ©.016772 - 0.,016282"
DATRY  INDUSTRY L6 1.122284. . 0,0117248 0.001001% €.007360
PEEDS PPR IND: - 17 0.033385 1 0.000854 0.006u86
‘PLOUR CE®R BAKERT IND 1B 0.001895 " 0.001¢28 - 1,06 8751
VEGETABLE OIL MILLS . 19 0. 00000 1.019692 0,000009
SOFT -DRINKS APE IND . 20 . ' 0,004 0.000270 0.00079 s
_BEEPS & ALC EPRIND 21 o.oooso? v ) -0,00C190 0,000650
OTR POOD MPR IND . . 22° " 0,027259 0.029968 0,001023 . 0.051175
RUBBEF PROD IKD | 23’ 0.006342 " 00u2i8 0.002v42 - €.00u212
LEATERR PROD IND.S 24 0.000384 .«0.000317 ©70.00C"177 0,020353
- TEXTILE PROD/IKD .25 0. 013758 ozou99 0.011765 - 0.038482
KNITTING XILL IKD - 26 0.0 . e c.0 0.0
CLOTHING IND 27 £.000277° 0.0002u9 0.000122 L 0.000310
VOOD ‘PPOD IND 28 2 0,.008551 0.0061138 . 0.01494) i 0.096135
{ PURNITUPE IND '29 0. 000129 0.000112 0.,002064 0.60C113
‘PCLP ‘6. PAPER -IND -~ 30 0, 089332 ~-0. 036973 0.01710% ".0.063756
PEINTING & PUBL IND 31 0.013273 €.011519 -0, 00805) 0.012839
‘PFIMATY ‘LET IND -, 32 .. 0,031335 8.023116 0.018988 0.018755
 EETAL FAB IKD 33 0.055386 . 0.034390 0.023828 0,023516
HINEFY IND 34 0.C27584 :0.03294864. 7 " 0,C3604u ./ 0,034B05-
CTEANST EQUIP IND '35 - 0. 004506 . 0.006063 0002732 , ' 0.006370
PFL IND 36" 0.0055684 . ° 0.006294 . _ .0.004509 . ' . 0,006749
SLEMINT YFP.IND. .37 10, 01325 S 0.,000961 0 - 0.09C797 €. 000944
g NCPTTE PROD IND 38 0.003492 0.002439 " 0.:001851 0,002215
ADY ¥IX EPE IND’ 39 "0.003271 0.001881 104094628 - 6,001949 . -
E@o*n NOH-EETAL IND ©.. U0 0.002376 0.003U455 “C.00125¢9 €.001507
+PETROLTOY & CORL IND 44 0.0a9828 0.029405 S 04036216 7 05,040402
- FEFTILIZER MFR IKD = &2 0.017348 0.048770 0.063124 . 0,0423501
CHET4ICAL ¢ BEL IND . 43 0,057135 0.095€53 0.0€221% . 0,0€2u18
[PYSC MFE IND uy 0. 014555 -  "0.009545 " 0,D3E556 .. - 0.0%40u6
FIR ‘CONSTP 'IND 45 0.0 0.0 . .00 L 0.0 %
. PEPMIR CONSTR IND ug - 10.023807 « 0.0229%d "0.,017€15 0.0Z0833
T TEMAKSP.SEPY IRD 47 . 0.084581 . 0.127623 [FLEARY-S €.0598p3 -
STOPLGY .SBRV IND" 42 0.0032C5 . 0,04E555 - - 0.011372 . 0.562413 -
: 'COZ4UEIC SE3V IND ug . 0,04754 0.018693 .. -0,012797 : 0.016881
L BI®CTPICAL PCWER 50° 0.0315615 0.021110 - 0.01864C 0.019426 .
G}S DISTPIB IND 51 0,013323 0. 010600 0.011775 0.009815
'WATER € CTH IND 52 -0,000331 . 0.000842 0.001084 - 0.000uL6E
" WEOL¥SALE TEADE; "853 0.052773 0.082053 . 0.0Qu4724x  (,060350
"PETAIL TEADE -S4 . 0.011534 0.009312 - -0.010076 " 0.010255.
FINANCE 3 55 0.059053: 0.05525¢6 T 0.060354 0.064678
PEML ESTATE RINTAL 56 0.,013957 0.032262 . - 0,032893 - 0.030u11
BDUCATICK & KELATED - 57 0,000000 - 0.000000 - 6,000090 & - C.000000
HOSPITML & HEALTH 58 0. 600005 0.000003 ... 0,0000C3-- - -0,000004
ACCOY £ YOOD SERV .59 0.007268, " " 9. 006287 0. 005564 0.007094
- BUSINESS SERY IND 60 0.026788" 0.018882 .. . 0.021239 - 0.,025109
. 'PERSONAL SERV JKD: X :0,026958 0.0194848 . ,0.,012403 0.019876 -
spx - :2,730084 2.653787 “24 166251 2.4364552.

SOFT
‘DPINKS
23

o 000001
0.049743

. 0.,003377-

0.007205
0.003752
0.60uB54
0.001223
€.012142

©0.000298

0.000888

0,009103

©0.002522

0.002040
0.002360
0.000003
1.000360

- £.001709
. 0,109898

0.005580

0.000673

0.005223
0.0

0.000464-

0.006084
0.,000153

0.925131
6.03k913

0.065116 "
©0,026332
0.010972
0.010413 .

- 0.019076
0.0136698

. 0.068596

0.004717

0.017013 -
0,014565

0.011E75

0,024687"

0.0037¢7
0.046065

X

0.021462

0.0

0.015502
0.052039

L 0.6G32012

0,018522

- 0.010664

6,/008353
0.00214L

"0.058429
©0.012112
10.0u9838

‘

0.0064232

0.000000.

0.000005 .-

0.014186"
0.034863°

0.0215€1 1

2.029912 .

PAGE |

BEZRS

& \LC

24

0 007862
0.187248
0.000002

238

,0.020312

“0,001330

0.00318u4.
0000624 -
0.001156.

0.000370

0.090124

0.000107

li0.001288

0.019588
0.0104€2
0.003646

© 0.001768

0.000531
0.001320

0.000329
1. 002024
0.009623

"

" 0.606095

0.005193 -

0.00055u
0. 005495
0.0
0.0¢0u12
0.2017152
0.00016€
0.054038
©0.022797
:0.025469

0.040536 -

. 0.0314u47
0.009890

0.009688

0.003498
0.0 12283

0.01030% -

6.0ce357
0.021531
6.025378
C.0L7233

0.0

L 04018177,

C.216615

0.0u19235

T/ 0.019957

0.017149

0.015767

©.0C8022
0.00u729
£.0L7298
0.012155

: “o 1035781
0.015493
0.000000 .

0.000002

0.01295¢ -

~ 0.021877"
0.012649

1/930963
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TABLE -5
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IBPACT BULTIPLIERS (CO!TI!U!D)

OTH RUBEZR

. LEATHZR

TEXTILE" -

PROD

29

0.000733

0.000001

0.00081¢
0.000836
0.002300
0.000313
0.000671
0.00G€32
0.012118
0.0003u8
0.000722
0.009327
0.006349

0.002666
0.001264.

0.005327
0001332
0.000002
0.000226
6.000¢€8¢
6.002351
0.00&180
0.000516
1.356074
0.0 - -
0,003499
0.0£5523

C0.00G 243

2{03507U

2.171““1

0.0€8752
0.016538°
0.019787
€.C2379C

0.015617

0.007 254
9.0076%1
0.000546
0.0€2593
0.002281

0.000777 -

N

0.C01706L"

0.009¢28
0.001801
0.311363
0.T57850
0.0 -

"0,015613

0.050€41
0.0€2:63
0.020177

0.007885

T 0.008021

0.000u58
0:075248
0.007057
0.053:76

04005231

OTE roobs, TIRES &
: ¥ES TUBES PROD 7 PROD
\ 125 26 27 28
VHEAT PRODUCERS 1 0.116934 0.000736 0.000736 0.001122
‘BAPLEY PRODUCERS 2 0.052479 0.000793 0.000793 0.006504
OI1L SIEDS PRDRS 3 0,000093 - - 0.000001 0. 000001 " 0.003001
OTH GRAIN PRDRS - 4 0,1u5586 0,000812 0.000812 0.0604108
YORAGE PRDRS 5 0.008760 0.001000 0.'001000 0.014297
1IVESTOCK PRDES 6 0.006008 0,0028C7 0002607 0.064247
POULTRY ¢ 2G6 PRDRS 7 0.031513 0.000329 . *0.000329 0.002172
DAYRY PRODUCERS ° '8 0.038269 0.000690 0.000650 0.00%419
, 7 OTH AG PRDRS ' 9 0.000419° 0.000876 0.000876 - - 0.000625
FORESTRY PRDPS 10 ©0.011815 . . 0.016394 0,016394 « 0,009283
YISHING, R & T PRDES 11 0.001994 0.000098 . €. 000093 0.00C78¢6!
« .~ CORL MINING "IND 12 0.00 1406 0.001251 0,001351 0.,001188
. CROUDF,OIL & GAS IFD .13 . 0.028902 0.011574 0.011574 0.008286
“0TF RRNING IND W 0,013291%. 0.008791 0.008781  « 0.006870
‘¥IAT PROC IND .15, 0.006295 0.002367 0.003367 0.062745
DAIRY IKDUSTHY 16 0.0071u8 0.00132¢ * 0.001325 . 0.001397
FIEDS MER IND. 17 © 0,018113 '0.000370 0.00037C - 0.002655 ¢
PLOOE .CER BAKEEY IND 18 _0.010723 0.001385 0.001385 0.001025
YEGEZTARLY OIL KILLS - 19 .0,000007 0.000002 0.000002 - 0.000002
. SOPT DTINKS MPF IND 20 ° 0.000244 0.000239 0.00023% ° 0.9006231
BX®RS £ ALC EPF IKD 21 0.003798 0.000716° ' 0.000716 " - 0.000681 .}
OTE ‘POOD XPR IND - 22 1.061768 0.001677 ¢ 0,001877 0.003281
** PURBER ‘PROD I¥D .22 0,004556 1.017€23" 1.017623 0.065552
LEATEIR PPOD IND' .0 2U° .. £.000655. 0.004330 0.00433% 1.267656
YEXTILE PROD'IKD i 25 . 0.0102u6 0.090961 ©0.090961 - - 0.057569
KNITTING KILL XFD.7 - 26 0.0 0.0 0.0 : 0.0 -
CLOTEING TND 27 0.000329 £.001202  ° €.001202 1 0.007094
wOoCD PRCOD IND: - 28 0.017117.. 0.907660 0.0076€0 0.009264
FOPNITUFE, IND | -29 0.000151 0.000147 0.000147 ., 0.000132
PULP & PAPZE IND 3 0.0€0935 0.092913 =~ 0,092913  ° €.050050
PFINTING 6. PUBL IKD -31. 0,017183 0.018114 . 0.018114 *: 0.C17294
"PETMAEY ¥ET IND’ 32 0.032104 0.022292 - - -0.022252 ©0.022424
YETAL FAB IND -/..° 33 0.057569 0.029337 . 0.025337 - - 0.536851
EACHINERY IND 34 0,030312 0.016559. © -0.016559 .<%06.016313
TEANSP BQUIP .IND ' 35. 0. 008006 0.008202 , (.00820z 0,007171
ELECTF APPL 1KD 3% 0.008343 0.007348 0.007345 0.0072z0 -
CEMERT WFF XKD * 37. 0.0C1356- '0.001127" .. - 0.001127 0.2000714
CONCPETE PROD IND 38- 0.023963 0700343 0.003413. 0..001950
FEADY EIX-WPP IKD -~ 39 0.003u85 0.003002 0.003002 0.001724
{0TH NON-YETAL IND 40 0.002696 0,002322 - 0.002322 S0.9213%u.
. PETPOLTOY & COAL IKD i1 0.028363. 0.012921 0.012921 0.009657
"FEFTILYZEP MFR IND . 42 0:032310. -. 0.001881 "~ 0.€01881 6.003369
Eﬁgp‘\\_//”ca°-1~AL ¢ REL IND = 43" 0.055257 " “0.324510 ~° "0, 324513 0. 05ku31 .
. »ISC MFR IND . .- u 0.035262:" ° '0.021231 j0.021321 0.035176
KI¥ COKSTR IND ° 48 0.0 - - 040 0.0 9.0
PEPALP- CONSTE IND. 46 0.018299 ©0.013€690 0.013650 ‘0.011768
TEANSP SEPY  IKD 47 . 0.082948 0.053746 0.0537ue . 0,041918
STOPAGY. STEV IND. ' -~ 48 0.063187 02012998 0.012955. . -b,G06226
COM®YUNIC SERV IND "~ 49 - © 0,017267. 0.019343 0.018383 . 0.01867¢
EIZCTPICAL POWZR 5C . - 0.017130 0.014680 0.014680 ,#27:0,010687
“GFS DISTPIB. IKD . 51 0,013638 0.007460 0. 007663 C.004133
WETEF & OTH IND. 52 . 0.001548 000147 0.00%uu7 ©0.000600
S WHOLYSALE TRADE 53 . 0.066742 €. 054159 ‘C.054159 0.050160
" FETAIL TRADE . 54 0.009993 0.007264 0.007264 ‘0.007359
FINANCERL o 55 0.053840 ° 0.089892 - D0.0u45852 0.0496u9
PEIAL ¥STATE FEKTAL 56 0,024387 . | :0.000283 >0.000243 0.002184
DUCATION & PELATED 57 " ..0,0092000 0.005000 - 0..000000 0.000300 .
" HOSPITAL § HEALTH 58 - 0.000004 0.000004 0. 000004 04000005
‘ACCO% & POOD SERV- 59 0.009613 0.009€03 0.009623 .. o 009107
. BUSIRTSS SERV IND 60 10.026899 .0  0.023114. . 0.022114 .025549
 PYRSOKAL SERV IKD. 61 0.024643" 0.028724 - 0.026724 ¢ o 025172
. ' - 2,.3u6873° 2.035078

0.000000."
. 0.00000u "

6.009147
0.021732

©.0.023282

2.259789

~" 6.007316
- 0.052801

PAGE

HOSIERY &
KNITTZD
30
0,000573
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0.000&29

0,000001
0. 001504

0.000784

0.002161

2.0,000266

0.000582
C. 000707

0. 009955~

0.001203
0.001034
0,0074¢€0
0.00uug8
L. 00zu1E
0.001122

0. 000264 .

0,000998
0. 0600001
05 000206
0.0C0€09
0.001619

0,00€586 .

0.001546 -

0.588534
1,0064781
0. 067042

-

'0.0T3930

. €.000157
0.£56793
0.016520
0.0142320
0.097207

0.013525

0.00€45%
£.005463
0.003680

c. 0CPB2R

0. GONEDS

. 0001242

CNC02€1
0.000002

0.000004-

0.00237¢
0.023329

0,021662 °

2.304123
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TABLEC-5  IBPACT MDLTLPLIERS (CONTINUED) . - : ‘ . PAGE
CLOTBING Luuuxn‘g_,__!ggp.zxon—wﬁ ruaNIT . PULP ¢ PRINTING
PLYNOO ¥ES [ 591 PAPER ¢ PUB
_ “ , i N } 32 ‘ 33 3u s 36
WREAT PPODOCERS ., 1 0,000751 ©  0,000691 0. 000691 0,000534 0.006/705 * 0.000500
BARLYY PRODUCEPS 2 0,000951 0.000990 0.000990 0,0005819 0.00113% 0.000693
OIL SEYDS PRDES k] 0,000001 - 0.000001 0.000001 0.0000C1 .0.0000C1 0.000001
OTH GRAIN PRDRS 4 0.017945 ,  0,001002 0. 001002 - 0.000621 - 0.001126 0.000684
PORAG® PRDRS 5 0,001350 0.00126u 0.001264 L 0,000776 0.0014B5 . 0.000909
LIVESTOCK PRDES 6 ©0.003412 . 0.003617 0,003617 0.0021¢6u 0.004303 0.002564
POULTRY & EGG PRDRS | 7 0.000813: 0.000373 0.000373 0,000258 0.000392 0.000279 -
.DAIRY PRODUCZRS . /8 0,000924 0,000734  0,000734 0,000564 0.000749 0.000606
OTH AG PRDRS ‘ 9 0.000450 0.001038 0.091038 0,600746 0.001007 0.000798
TORESTRY PRDES .10 © 0.015242; 0.119962 . 0.119962 0.018758 0.201322 0.0uL3065
PISHING, B & T PRDES 11 0,020733" ° 0.000075 ' 0.000075 .0,000105 -0,000071 0.000055
COML NINING IND - | 12, 0.001634 0.001073." - (.001073 0,6009s6 0.000946 . . 0.000908
CFUDE OIL & GAS'IKD 13 0.008597 . 0,0%u275 0.014275 L, 0.,007835 0.027082 . . 0.009294
OTH MINING IND 1w . 0,005426 0.015817 0.015817 0,019347 0.012812 - 0.006625
HEAT PPOC IND - Y15 T 0.003845 0.004391 0.00u4391 0,002449 - " 0,005372 ~0.002922
“ DAYRY INDUSTRY V16 0.001826 - 0,001380 0,001380 - 0.001959 0.001397 0.001186
.YTEDS PEFP IND . V17 0.000442 0.000837 0,09C837 .0.000253 0.001197- 0.000438
"7LOUP CER BAKEZPY INU \18 . 0.001340 0.00098€ 0.0009B6 0.000378. -  0.001037 0.000858
VIGETABLY OYL KILLS 19 0.000002 - |, 0,0006002 0.00C0C2 0.000301 0. 020002 0. 006002
SO®T ‘DPINKS PP IND 20 - 0.000340 - 0,000256 0.00025¢ C.000204 _0.000242 . 0.000218
BYTRS & ALC EPR-IND 21 ° €. 000996 0.00074% - 0,000749 0.000%99 " 0.000712 °° 0,000638
.OTH POOD MPR IND 22 0.002003 0.002110 0.0021%6 . 0.00%13%1 0.002009 * '0.001323:
WUBBZP PROD IND “ - 23 0.005384 0,00uL06 . 0,004u06 0,036165 . "(.004490 0.0035¢7
i LEATHER PROD I¥D 24 0.000668 " 0.000530 0.000530 05001135 0.000500 - . 0.000u22
i TEXTILY PPOD IND 25 0.214394 "' . 0,006324 0.,006324 0.21€345 .~ 0.010450 0.012u58
‘ KNITTING, NILL IKD 26 0.0 . " 0.0 : 0.0 0.0 0.0 0.0 R
_CLOTHING IKD 27 -1 1, 320285 0.00623¢2 0.0003239 0,000736 0.000333 " 0.000308
"WOOD PROD IND ] 28 0.004283 .. % 313009 1313009, 0,089757 . 0.009559 C.¢0u5L5™
PURNITORZ IND .29 €.000183 .~ .0.000188 0.000188 1.012125 - 0.00014y 0.000119 -
_ PULP-& PAPER IND 30. 0.087861 0.026723 0.026723 - 0.040149 *1. 184556  © 0,2%2178
PPINTIKG & :PDBL IRD 31 0.023833 0,018028 0.018028-  0.0145¢66 6.019539 1.04C562
‘PFIXARY MET -IND: 32. 0.016980 0.057137 0.057137 % . 0.074537. °  0.022097 . 0.019623
YITAL FAB IND . 33 - 0.022619 0.117110 0, 117110 L 0.,0955uL 0.032661 C.0173¢€2
- BACHINERY IRD 34 © 0.021828 0.018869 0.018869 - 0.074256 . 0,018073 ° 0.014680
- TPANSP. BQUIP IND 35 . ,0.010578 0/008356 0.008256 0.006+69% ; 0.008491 - . 0,006664
FLECTR® APPL IND . 36 -0,0100983 © ° 0.,008431 .~  0,0064231  0.CJ1738 0.GCTT2Y T 04006917
CEEE®NT XF® IKD - . - 37 0.000745 0.001850 0,001850 0.0013¢2 - 0.002782 0. 001006
COKCE2TE PROD IND 38 7 0.002080. 0,0060119 0.006011" 0.006410 20,0694 0.0025u9 "
"PEADY PIX MPP IND 35 . 0.001829 0.,005287 0,0052€7 0.003275 »© -C.008281 . 0,002594.
OTE NOK-KETAL IND 40 04001415 0.004089 00L0B9 "~ -0.00305) . 0.006405: 0.002006
PYTROLTUE € COAL IND. 41 . ° 0.009510 0.020777 0.020777 ° | 0.009557 0.029235  :0,010501
FEPTILIZER HFR IND 42 ' 0.002486 0,000665 . 0,000665 0.0007z28 0.060598 0.00C58¢
CEZ¥ICAL & REL IND . 42 0.075365 . 0,03u455% 0.03u585 -~ 0.0847£1 - . 0.100536  0.047243
®ISC MFR IKD 442 0,032319 0,0u40007 - 0.040047 0.0814%3 0a036742 €.019157
XEF CONSTP IKD . = W5 > 0.0 0.0 0.0 0.0 0.C N 2
PIPAIP CONSIR IND - 46 0.01%701: 0.016202 T 0.01€202 L 0.012174 0.0 18ES5 0.013697
TPANSP SESV IND - u7 0,040248 D,056336 -  0,05€32¢ 0.04235%Y  0.0882u5 0.0uEI3y
STOPAGE.SERV IND . .48 0.001982 0.002321 0.002321 © 0.002713 0.001624 0.001375 -
. COAMUXIC SERV IND 49 0.0204%6 . 0.019852° ~ 0,013492 . 0.018%61 0.015337 T 0.038811
FLECTRICAL POVER 50, 0.020256 0.012690 0,012680 - 0,010102 0.011166  ° 0.0111409
GES DISTRIB IND 51 0.005374 0.005220 0,005220 - . -0.005238  0.020886 0.00£597
"WLTE® & OTE IND 52 0.000273 . 0,000252 0.00C242 ~  €.00032%1 0.€01302 0.000366
WEOLESALE TRADE © 53 . 0,046575 0,07uL87 . 0,076487 " 0.065u5u 0.040226 0.021495
‘RETAIL TRADE sS4 0.,012003 0,009102: . 0.009102 -.  0.0075%8 - 0,009156. . 0.008771
‘FYIFANCE 55 0.065140 0.053763 .  0,0537€3 - 0.,0u6€33 .  0.05%1181 . 0.051577
PPML ESTATE RENTAL 56 . 0,001657 1 0.000288 0.000288 0.0C0YE€ © 0,000325. 0.000203.7
EDICATION & RELATED 57 . - 0,000000 0.000000 €. 00000C | 0.000500 ©0.00000C0 €. 003000
AOSPIT)IL: & BEALTH- . 56 - . 0,000005 - 0.000004 - 0,000004" 0.00052¢ . 0.000004 0. 000005
_ACCO% T POOD SERV 59 . 0,013403 0.010052 . 0,010053 0.098%u1 0.009544 . 0,008575
BUSINESS SERV IND ° €9 0.023420 0.023021 0.023021 . 0.0228351 0.02u467u . 0.040242
PE2SORAL SERV IND 61 0.029275° - 0,02u002 0.02¢002 0.022884 " 0.024L306 0.016196
sgx - - . 2.,245624 . '2,171158 7 20171156 2,135 1 2.093586 ~1.B13426
v
\ -

Nz,



_ WEZAT PRODUCERS'

‘BMPRLEY PRODUCERS .
OIL SFEDPS PRDRS
OTH GRAIN PRDRS
FOEAGE PRDRS
LIVE2STOCK PRDRS

“POULTRY & EGG PRDRS

DAIPY PRODDCERS :
OTH AG PRDRS -
FORESTRY PRDRS
YISHING, B & T PRDRS
COAL EINIKG IND

© CFUDE OJL & GAS IKD

OTH YINING IND
YEAT PROC IND |
DYIRY. IRDDSTRY

" PREDS NFR IND

PLOUP -CEF BAKERY IND
VEGETABLE OIL EILLS
SOFT DFINKS EPR IND

(BYERS & ALC KPR IND
OTH YOOD YFR IND

PUPBEF PREOD IND
LETATHE® PROD IND
T2XTILE PPOD IND
KEITTING MILL IND
CLOTHIRG -IND

WGOD PRCD IND
YOFXITUFE IND
POLE & PAPER IND ~
PFINTING & PUBL IND
PPIYAPY KET:IND
®ITAL FAB IKD
"ACHINEFY 1D
TPAKSP EQUIP IND
BLTCTR APPL IKD
CEYPRT-PFF IKD ' :
CONCEETE -PROD. XKD,
PEIADY PIX MPR IND
OTH EON=2ETAL.IND
PETROLEDY & COAL INKD
PEPTILIZEY MFP IND .
CHEMICAL & REL IKD

T ®ISC NFP IND
. NEV CORSTP? IND

"PFPAYP CONSTE. IND

TEANSP SEPY IND

<STOPAGE SEPV IND

CO¥MEUNIC SERV IND
TLECTERICAL POWZR
GAS DISTRIB IKD
¥JTE® & OTE IND

. WHOLESMLLE® TRADI

PPTAYL TPADE

FPINARCE

KY2L BSTATE REKTAL
BDOCATION. & PELATED®
HOSPITAL & HEALTH
ACCO® & POOD SERY
BUSIRESS SERV IRD

"PEPSONAL SERV IKD

sc

1

\oadmu:uv_‘.,.

10
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up
41
82
43

. TABLE C-5 I!Ple HULTIPLIERS (CONTiIU;D)

METAL ¥AB

N '"'3

IRON & OTH PRIN EACHINERY
STEZL BEZTAL ° "PROD
37 . 38 39 40
0.000624 0.000624 0.000572 ., 0.000609
0.000748 0,000748)) 0.000659 0.00066u
0.000001 0.000001" 0.000001 0.000001
0.000732 0.000732 0.000685 0.000723
0.000949 - 0.000969 0.000816 ' .0,000796
0.002631 0.002621 0,002252 - 0.002189
0.000324 0,00032u 0,000291 '"0,000295
0.000729 0,000729 . 0.000642 €.00£639
- 0.000961 0.000961 0.000820 0.000810
0.005393 0.005393 « 0,004903 0.004454
0.000077 0.000077 0.000068 0.0000£8
.0.002237 0.002237 0.001242 0.000842
0.017388 0.017388 0.009790 €.008232
0.7300854 0.300454 0.157700 0.051318
S 0.002949 0.002945 0,002547 0.002486
1 0.001482 0.001402 6.001245 0.001214
0. 000320 0.000320 0.000282 0.000281
0.001068 0,001068 0.00C9508 0.000886
.0.000003 0.000002 0.000002 0.000002
0.000269 0.000269 0.000232 0,000226
0.000787 0.000787 0.00€680 - 0.060663
0. 001575 0.001575 0.001769 0.002137
0.006984 0.006984 0.00€561. 0.022569
0.000535 0.000535 .0, 000 450 0.000525
0.004397 0.004397 0.003878 0.005979
0.0 1 0.0 : 0.0 0.0
.. €.000352 0.000352 0.000302 . 0.0003M1
0.009231 0.009231 1 0,012302 0.008141
0.001779 0.001779 0.000%98 0.000510 . °
"0.026790 0.02€790 0.023006 0.022053
0.015037 0.019037 0.016401 0.015971
1.296371 1.296371 0, 457955 04200570
0.078556 0.078656 1. 163942 0.245667
0.036150 0.036750.- 0,028954 1.140251%
. 0.009068 0.0090€8 0.0082€7 0.017523
6. 0069037 T0.0090317 T.01Z7E5 G.UeB127 7
© 0. 002891 0. 002891 0.002077 0.001352
.0+ 009266 0.009266 0.00€6910 © 0.,00u283
" 0.008150 0.008150 “C.00€078 0.003768
- 0.00630u - 0.00€30u 0.006701 0.002914
0.021192 ' 0.,021192 0,0313972 0.010537
€. 000275 0.000775 0.000592 0.000564
0.049350 0.089350 0.038148 0.037203
0.011490 0.01149) 1 0,012778 0.013554
0.0: . 0.0 0.0 0.0
0.027285 ©0.027286 ©.015727 0.013518
0.072540 0.072540 €.0u9787 0.04E515 -
0.002610 . 0.002610 0.,002062 .0.002396
0.018358 0.018958 0.01£998 0.021346
0.026630 0.026630 0.014818 "0.010085
0.012933 0.012933 0.007170 0.00552¢
. 0.000700 0.000700 " 0.00C 455 0.000431
0.08uu74 0.0BLu74  0.066492 0.073253
0.009418 0.009418 0,007740 10.007390." -
.0,056871 . 0.056871 0.040135 "0.039830
0.000222 " 0.000222 0,000189;. €.000204"
. 0000000 0.000000 0,00000C 0:0000C0.
,0.000005 : ©0.000005 . 0.00C008. . 0.000005"
0.010578 0.010578 0.005129: .. 0.008383
0.038723- 0.038723 - D.036494: ° 0,0275€7%1
0.028448 0.025448 © 04013963 0.024571°"
2.335681 2.33544 %, 2.237050 2,183812

[

VEHICLES ¢
OTH TRANS
\ .41
0.000551
0500067
0.0000C1
0.000663
. 0.000859
-0.002389
0.000286
- 0.000€43
0.000843
0.009591
0.000073
0.001111
0.009275
0.045076
0,002659
0.001269
0.000304
0.000336 -
0.00000C2
'0.000234%
0,000686
0.001u421
0.04233¢
0,006€25
0.026665
C.0 .
0.00¢387
0., 0584 €y
0.014156
0.0262¢1
0.016585
0.1826¢€9
0.14202¢..
.0.03954u
T 1,1156 26
0.05126%

0.0088€3
0.007756"
0005030
£.611137
0,000640
. 0.054807
- 0.020868

< 0.0 .

© 0.0135u7
20,0514 11
0.002600°

©§0.020937

50.012556
04006450
0. 500759,

L 0.071205°.
0.008847

.. 0.038472
0.000200
10:0060¢C6
. 6,00000C4

. 0.009220

L D.02u292
0.023416"

2.192298

B

241

PAGE

ELZCT
APPLIANCES
42
0.000560
0.000639
0.000001 .
0.000631
€.000796
£ 0.002208
0.000273
0.000605
0.000795
0.010233
0.000266
0.001123
0.008420
. 0.0u2528
0,002521
0.001186
0.000252
0.00098)
0.002002
0.000219
C.000645
0.001440
0.050u97
0,000826

0.0
0.000332

- 0.007552
'0.000873
0.056519 %
c.015781
C.16958u.¢
0.204721
G.0198Bu6
0.00760¢

TU4,252823
0.002550 -

- 0.001736
704005565
0,004635
0.00378¢"
0.005779.
0.000891
©0.115850
0.020238
0.0
0.016237
- 0, 05599 -
0.002558"
0.021335
€. 012547
0.005983

0.000573 -

-0.0661€4 -

L 0.007310

0.0€2210
0.000191
0.000500
6. 000205
0.0086%65
0.036522
0.025238

2.359574

0.010274
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TABLE C-5.. IBMPACT BULTIPLIZRS (CONTINDED) ) : R PAGE
CEXEXT OTR PITBROL2O0Y  PERTILIZER CHEAICAL nIsc
‘ YON-XET : : o nra -
‘ a3 8y as LT3 47 48
VFEAT PPODOCERS 1 0.000703 0,000596 0.000816 . 0,0008651 0.,001390 0.000628 \
BARLEY PRODUCERS Y27 0,000767 . 0.000733 0,000495 0.000556 ¢ 0.£00956 0.0C0704 )
OIL SZEDS PRDRS 23V 0.000001 0.000001 04000002 0.000002 0.000001 0.000001
OTH GPAIN .PRDRS 4 0.000667 0.000728 «0.000088 0.00£609 0.001023 - 0.000709
FOFAGE PRDRS 5 . 0.000909 0.00093u 0.,000628 0.000608 0.000959 0.0€0885
LIVXSTOCK PRDPS 6 0.002u99 0.002591 0.001738 0.001658 0.002750 0.002471
. POULTRY & BGG PFDRS - 7 0.000386 0.000318 . 0,000217 . 0,000323 0.000286 0. 000298
DAIPY PPODGCERS ‘ 8 0.000734 0.000712 0,000887 0. 000444 0.000795 Lo COO6UD
OTH AG PRDXS 9 0.000912 0.000941 - 0.0006238 0,000354 ' 0.000915 0.000823
FORESTPY PRDRS 10 0.013767 0,009312 0,004980 . 0,013823 0.035633 0. 013860
" PISEING, 8 6 T PPDRS 19 0.000075 - 0.000075 0.000050 0.000053 0.000059 - 0.0¢5067
“CCAL KINING IND 12 0.001985% ,0.001376 . 0.002188 0.002142 0.001517 0. 000955
CPUDE OIL & GAS.IND 13 . ' 0,016383 0.016095 * 0, %92p884 0.233184 . 0.019%547 0.009151
OTH NINING IND 18 .'0.033941 . . 0,106213 04030527 0.030835 .- 0.008630 0.0193u9
NEAT PROC IND 15+ 0.002938 0.002925 0.001970 0.001739 0.003233 0,002913
DALEY INDOSTRY S 1 0.001373 - 0,001405 0.000958. . 0,000678 0.00 1441 0.001249
YEEDS FPR IRD 17 0.000360 0.000331 0 0,000220 . 0.000301 0.000465 . 0,000330
F10UF CEP BAKERY IND 18 " 0.001028 0.001033 . " 0,000764  0.p00660 0.0029¢C9 0.001143
. VEGIT)AELE OJL KILLS 15 © 0.000002 0. 000002 0.000006 * 0,000004 0.00006062 €. 000001
SOFT DRIRKS HFR IND 20 0.00025¢ 0.000262 0,000178° " 0.000193 0.000:36 0.000227
BEZPS & ALC MFP-IND 21 - 0.000747 Y 0,000769 . 0,000520 .- 0.000278 © . 0,000758 C.000672
OT# FOOD NFR IND 22 0..002731 0.001601 0,001072° - 0,003551 " 0.003501 0.001655
FUBBEP PROD IND- .23 0,006190 0.005954 0.,003402 1 DeD0265U. -0.00u436 0.005678
LEATEER PROD IND. = 24 0.00051u 0,000529 0,09035%2 0.000207 0.600452 0.001533
TEXTILE PROD IND ' .25 ' 0,0050684 0.00347% 0.002292 0.002332 - 0.00582u- “0.015071
KRITIING MILL IND 26 0.0 0.0 _0.0 0.0 - 0.0 0.0
CLOTHING IND- ' " 27 . 0,000329 0.000340 - 0,000228 " " '€.000139 0.060309 0.C0C226
VOOD PROD IND - 28 0.005100 0.005770. 0.005u90 ,0.009248 " 0.009212 0,01566¢
PORKITUPZ IND . 29 €. 000199 0,200182 0.00017¢ 0.000079 0.C0C136 0.000261
POLP & FAPER IND 30 0.078717- . - 0,052031 0.02u893 "0.076891 0.205624  0.072768
PPINTING & PUBL IND 31 . . 0,018112 0.018519 ° 0,0125¢€2 0.016761 - 0.0184598 0.016u2s
PFIMAFY MZT IKD - 32 0.017486 - 0.048651 0.032165 0.022944 0.019858 0.065545
PETAL PAB IND .33 0.021507 . 0,083288 : 0.0u469) . 0.028100. 0.030366 0.673340 .
YACEINERY IND T34 0.,017726 0,021607 €.021105% 0.012081 0.017545 . C.C16767
TEANSP BQUIP IND as 0.007971 0.0083%2 0. 009705 . 0.003501 . 0.008219 c.0C7110
BLXCTR APPL IND - 3§ 0.005179 " 0,0080&7 0.005940 0.003677 "  0.007750 0.025429
CEZEINT MFP IND 37 7 1, 004675 ©0.103504 0.001852. 0.001346 0.001120 6. 02287
CONCEETE PROD IND .38 . 0.010571. ' 0.39u590 0.002777 0.002944 0.00310€& 0.C0E334
READY KIX HMFR TND 39 . 0.009298 0.387080 .  0,003322 C.0025859" = .'0,002734  0.007334
OIY FON-YETAL IND . 40° ~ . 0,007392 0.2684¢€1 10.002570 0.002003 0.0062715 - ©,00557)
PETPOLEOM & COAL ‘IND 41 ° 0.011671 0.018850 1.012149 ' 0.030955, 0.015961 "0,01000u
YFRTILYIZE? HFR IND. ‘42 0.000888 . 0,000€82 " ~ 0.00c€23 1.0007421 €.00€22Y . 0,001300
CHENICAL € REL.IND 43 0.071175 | . 0.055976 . .0.076323 0.099456 . 1,278711 . | . 0.202017
MISE MFP IND LT 0.0276¢9 . 0.015387 0.013726 . - 0.01141%4 ° 0.016169 1.0€1562
NEV CONSTPR IND" 4s <0.C © 0.0 0.0 . 0.0 0.0 - 0.0
REPATR CONSTR IND 46 - 0.01557u G.017583 *  9_.0%2262 €.023737 0.0:17508 6.011894
TFAKSP SERY IND 47 ' 0.057566 4. 0069795 0,025381 ¢ 0.056235 " . 0.072737 - 0.039595
STOFAGE SZRV IND us 0.001437- .0.001558 0.001199 0.001338 0.6C1778 €.0017¢c2
CONMONIC SERV IND - &9 ‘0.01628&;‘_“ T0.016945 0.012780 . 0.020325% 0.020409 0.018702
_ELECTRICAL POWER 50 0.02%303 0.015731 0.0 41 0.02¢229 - 0.014589 0.091142
GrS DISTPIB IND 51 0.025695 - 0.012374 G 095459 0.04445) 6.020323 0.006360
WATEE E OTH IND - 52 © . 0.000726 0.000478 0.000879 . 0.00125¢ 0.00073u 0.001062
WHOLESALE TRADE' ©53 7 0.033083  €.054921 . 0.026813 0.038267 0.04802C D.0u48581
RETAIL TRADE ) 54 0.007534 - 0.009005 0.005925 . 0.007564 0.007802 0.0C707
PINANCE 55 _ 0.042087 0.081101 0.4579¢ 0.081580 . 0.057507 - 0,0422¢2 )
PEAL ESTATE LENTAL 56 L 0.000237 --0.000298 - 0.00014p 0.000192 0.000320 0.000213
EDUCATIONG .RELATED 57 0,000000 0.000000 0.005002 0.000000 0.000000° 0 0,000000
EOSPITAL & HTALTE 58 - 0.0006004 0.0C000% 0. 000005 0.000008 0.000004 - 0.000004
ACCO¥ & POOD SIPY 59 T 0.009999 ¢.0103¢01 . 0s.006971—"70,009265 0.01C082 - 0.£09923
BUSINFSS. SERV IKD 60 0.019480 0.032742 0.04277¢ "0.039273. 0.022936 . . 0.015226
PEESOKAL SPARV IND 61 - c0,027uB4 0.030168 . '0.0180%% 0.015549 0.02u674 | 0.022u21

Losoe o o 1.694087 1.882932 - 2,368953 . 1.99846 2.062025 1915145
S ‘ , ' N
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TAPLE C«5  INPACT HULTIPLIERS (CONTIRUED) ' et

rev REPAYR TRANSP  +  sTORAGY connuyIc FLECT

CONSTRUCT  CcoNsTROCT © SEPY SLPv PONER

ay 50 51 52 s 54

WHIAT PRODUCERS 1 0,000415 0,000626 0.00C219 0.000537 0.000218 0.000170
EARLEY PRODUCERS 2 0.000576 | 0,000086 . 0.000331 0.000751 0.000359 0.000272
OIL SEIDS PRDRS 3 0, 000001 0,000051 0.000001 0.000003 0.000002 0.000003
OTH GFAIN PRDRS U 0.000578 0,000871 0,000341 0.000754 0.000377  6,000284
POYAGE PRDRS 5 0,000505 0,001223 0.000099 0.001042 0.000560 0,000618
LIVESTOCK PADRS 6 0,002254 0,003504 0.001436 0.002935 - 0,601621 €.001209
POULTEY & EGG PRDRs 9 0.000330 0,000318 0.000117 0.000308 0.000123 0,006995
DAIPY PRODUCERS 8 0.000573 0,000704 0.000271 0.000704 0.000286 0,000220
OTH AG PRDRS 9 0.000736 0,000797 0.00035¢ 0.000926  0,000368 0.000278
FOFESTPY PRDRS 10 0.011977 0.017508 0.001711 - 0,005022 0.002024 0.001589
FISHING, B & T PRDLRS 11 0.000048 0.000060 0.000029 0.000076 | 0,000217 0,000023
CCMLL FMINING IND 12 0.001292 . 0,001178 0,001128 0.001053 0.000u1s 0.079535
CRODE DIL € GAS INp 13 0.015349 0.0272u5 0.020541 0,61107¢ 0.003903 0,066027
OTH MINING IND 1] 0.056232 0.087020 0,002860 0,007405 0.00u706 0.0C7318
NEAT PROC IND 15 0.001893 0.00266S 0.001082 0.002633 0.001133 0,5603563
DAIRY IFDU3TEZ 16 0.000853 0.001239 0,000523 0.001385 "0,000547 0.000418
FEEDS wmrR IND 17 . 0.000325 0.000420 0.000131 0.000320 0,060 44 0.000110
FLODP CEF BAKE®Y IND 18 0.000640 0.001029 0.000374 0.000964 0.009387  “ 0,000257
YECITABLE OIL EILLS 19 . p.000001 0.000116, 0.000062 0.000006 . . 0.000004 . 0.pp350s
SC>T DFIFKS BPF IND. 20 0.000159 0.000243 0. 000098 0.000260 0.033;03 0.000079
BE2PS £ ALC KPR IND 21 0. 000u€S 0.000633 0.000285 0.000756 . 0,000%33 €.000227
OTHE FOOD KPR XIND - 23 €. 001026 0.007525 0.000539 0.001378 0.000553 0.000427
PUBEEP PROD IND 23 . 0.009579 0.014u87 €.0109 26 0.004683 0.003140 0.00181
LIATHER PROD 1KD 24 0.000436 0,000 86 0.000230 0.000517 0.000214 €.000156
TEXTILE PROD IND 25 0.009907 *  ©5,005040 10.002256 0.0095¢3 0.002251 0.001038

KNITTING MILL IND 26 0.0 " 0,0 - 0.0 0.9 0.0 0.0
CLOTEIRG IND 27 0. 002264 0.000 344 0.090162 0.000356 0:000170 0.00012¢
¥0OD PROD Inp 28 0.0684u9 0.186387 0.003702 €.009450 0.005667 0.007660
YOPRITURE IND ~ . 29 0.001675 0.000511 0.000199 0.000145 0.000080 0.002953
PULP'E ‘PAFER IND 30 0. 026595 0.029711 0.00E185 0.028765 . 0,009013 0.005400
PPINTING L PUBL 1¥D 39 0.011407 0.014549 0.010863 0.018181 0.014820  0,006120
PEIMARY MET INp - - "33 - 0.'170642 0.306717 0.011045 " -0,025164 0.016735 0.018606
EEIML FAB INp - 33 0. 151437 0.170€3p 10.010765 C.022671 0.614€35 0.012806
¥AICKINEPY IND. 34 0,03u359 0.1474 35 0.005247 0.022134 0.010545 0.013493
IRANSP EQUIP IND © 35 0,007333 0.008352 0. 614427 0.008316 " 0,003606 0.00z8¢3
- ELYCT® APPL IKD 36 0,052211 0.0%475u 0.0076u8 0.007883 C.0Z7083" 0.002519
CEXZKT MFR IND = - 37 0.011579 0.033195 0.000691 0.001979 0.001212 0.001674
COKCRETE ‘PROD IND 38 -+ 0,0204312 0.066397 0.001527 0.0c3532 0.002369 0.003132"
- PEADY MIX MPR IND 39 0.021385 0.053125 . 0,001343 0.00345¢ 0.002054 0.062755
" OTE KOE=-METAL IND 40 "0.016541 0.041091 0.001035 0.002675 0.001612 0.002131
PETEOLTO® & COAL IKD 41 0.0233v5 ' 0,08152 0, 033705 0.91£721 © - p.5C573¢ 0.009375
PEPTILIZE MFR IKD 42 0.000u91 0.000743 0.000239 0.000513 0.000z44 0.0c01e3
CEIXICAL £ REL IND  43. .  (0.037348 0.059351 0.012824" . 0,019884 £.015754 0.00720¢
RISC ¥FR IND 44 0,021765 0.049320 - ¢, 004553 0.015501 " - 0.00602z =n 0.0052¢¢
NIF CONSTR IND - 45 1.000000 0.0 0.0 0.0 0.0 0.0
PEPATP CONSTR IND 46 0.,010932 1. 016154 0.017061 - 0,055519 0.034554 9, pisg1)
TFANSP STy Ixp b7 - 0.052024 £.089378  .1.02¢3573 6.C7u977 0.C5e85¢  0.021692
STOPAGz SPRV IND 48 05002199 0,004215 . 0.001071 1.001520 . 0,000798 0. 000577 A

CONMUKIC SERV IND 49 0.012570°  0,019937 " 0. po9rue - 0.020491 1.084310 0,005204
ELTCTRICAL PORIR 50  0.0085u1 0.013€90  0,012754 0.012955 .+ .00511u 1.007421
GAS DISTRIB I¥D 51 7 0.005851 10.009741 " - 0,004025 0.003532 0.001528 0, 045102
VATE® £ OTH T¥D 52 7 0.000311 . 0.000u67 €. 000557 0.001332 -+ 0,000174 €.00199
* ¥EOLESALY TRADE 53 . 0.071883 0.102346 0.027576 - 0.032358 0.013262 0,014060
PITAYL TRADE 54 0.016658 0.029675 0.012303 0.011154 0.015050 0.011016
FINANCE ‘ 55 0.041809 0.083625 0.019747  0,057506 0.039176 0.050122
PIAL ESTATE RENTAL = 56 0,000173 0.000264 < 0,000101 0.000225 0.00011C - 0,000063
EDICATION & RELATED 57 0.000000 /  0,000000 0,000000 - 0.00000¢ 0.000000 10.002000
RCSPITAL & BEALTY 58 0.000006 | 0,000004 0.000002" " 0.000005 0.000C064 0.000002
ACCO® £ POOD SERY 59 0.006247 / 0.007512 0.003830 0.010143 0.003952 0.003022
'BUSIVESS SERV IND 60 0.042511.%  0,025528 . 0.012430 9.021723 . 0.032703 - 0.0125u6
PEPSONAL SIRV IND g1 -0,026262 0.019861 0.011386 0.031491 0.015026 . 0.008892
“so: - 2.094876 ' 2,735205. 1.33900% 1.5%4314 1.419038 1.473209.

N
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TABLE C~5  INPACT MOLTIPLIZRS (CONTINUED) PAGE
GAS pPIpP ATZR WHOLESALY RITALIL PINANCE PEAL
sy & ot t o1l ESTATE
55 56 37 LY/ 59 60
WHIAT PRODUCERS 1 0.00016) 0.00D679 0.001145 0.000813 0.000229 «  0,00034;
BATLEY PrODUCEP®S 2. 0, 000214 0.00)034 0.000825 0.0077¢5 0.000301 0.006409
OIL SPEDS PRDRS 3 0. 000002 0.000006 0.000001 0.000001 0.,0600Gu 0.00009y
OTH GRAIN PRDRS [ €.000210 0.001064 0.00059¢ 0.009734 0.000297 €.0Cd378
PORAGY PRDRS 5 0.000281 0.001545% 0.,000794 0.018128 0.000397 0.002517
LIVESTOCK PRDRS 6 0.000778 0.00baug 0.002211 - 0.0%6293 . 0,c011C4 0.001405
POULTRY & BGG PRDPS 7 0.00039% 0.000373 ° 0.000262 0.000301 . ‘0,000131 0.000297
DAYRY PRODUCEKS 8 0. 000214 0.00086u 0.000588 0.001uuy 0.000297 C. 000455
OTH 3G PRDRS 9 0.090283 0001196 0.000890 0,000774 0.000392 0.000325
POPESTPY PRDRE 10 . 0. 001209 // 04005317 0.0043a5 0.005747 0.002188 0.002579
YISEING, B & T PKDRS 19 0,000023, 01 000089 €.00C066 0.000116 0.000032 0.000023u
COAL MINING IND = 92 0.000380,./  0.001602 0.000657 0.000392 0.000410
CPUDY OIL £ GAS I¥p 13 0.002366 %  0,088085) 0.005732 0.003575 0.003909
OTP EIFING IND W 0.003382 0.015760 0.003962 0.007163 0.007861
EXLT PROC IND. 15 0.000861 0.003432 0. 002449 0.001199 6.901527
DATRY INDUSTRY B I3 0.000624 0.001667 0.001167 0.000583 0.000647
TXEDS WPR Inp 11 '0,00009) 0.000u24 0.0052¢2 0.000133 0.0{028¢%
TLODP CZP BAKERY IND 18 * '  0.00029% 0.001185 0.0009¢5 0.000812 0.000613 . 0,000592
VEGETABLE OX1L BILLS 1§ 0.000004 . - 0.000013 0.000001 . 0,000003 0.000008 0.000224
SOPT DPINKS PP IN 20 0.000080 0.000313 0.000218 C.000219 0.000110 0.000333
BEEPS L ALC APF IND 21 0.000231 0.000507. 0.000538 0.000636 0.000316  0,000332
OTH POOD MPR IND - 22 0.000622  0,001683 0.001199 0.001226 ©  0,000590 - 0.00063u
RUBBE® PPOD IKD ' 23 0.001u4p 0.005770 0.003263 0.0Cu535 0.002326 0.002498
LIATREP PROD IND 24 0.000157 0.0006783 0. 000602 0.000uz7 0.000225 0.000109
TIXTILL PROD IND; ~ 25 0.000880 0.005019 0,005313. 0.011811 0.001361 0.063542
KXITTING BILL IND - 26 | 0.0 0.0 . C.0 0.0 0.0 0.0
CLOTHING IND . 27 0.000102 0.00048%5 0.0002¢91 0.003452 0.000142 0.000078
¥OOD PROD IND 28 0.00u943 0.919025 ©  0,007463 0.005336 - 0.011157. 0.015184
FORKITUFE I¥p - © 29 €.000047 0.000192 0.000105% 0.000108 0.000077 0.000060 .
POLP & PAPZR IND kL 0.004577 0,52152¢ 0.0220¢€2 0.021195 0.0¢7131 0.065266
"PPINTING € PUBL IND 31 ~ 04008512 0.021711 0.017228 0.016570 6.008663 C.ob3ntg
PFIFAFY MIT Zyp S32 0.011871 0. 045042 0.013394 0.014206 0.025226 0. 027807
METAL FAB IND 32 0.009071 0.03821¢ €.019012 0.018277 0.017329. €. 020650
FACHINEPY IND - 34 0. 008705 0.033168 0.013899 0.016304 0.015564 0.02225y
TFANSP BQUIP IND 35 . 0.002373 0,0099u39 C.006€09 0.006623 0.003306  0,00155g
ILICTP APPL IND 36 0.002u93 0.00°22%5 0.C0€5Y8 G.005732 0.103752 ¢.002552
CINZE™ MFE IND ° 37 0.031076 0.002849 0,00050¢ 0.000762 0.002461  o,pp2880
CONCEPTE PROD IND 3p 0.6020358 0.007357 0.001279 €.001755 - 9,00u4580 0.004828
READY EIX HPP IKD 39 0.001790 0.006571 0.001125 C.0015¢uu C.L0uzs C.004255
OTE NOK-¥PTAL IND ap 0.001385 0.005005. 0.050870 0.0051%4 0.002116 0.0013292
PETPOLPO™ § COAL 2¥D &1 0.093405 0.149335 0,014715 0.011518 0.C0u7¢0 - €.2c5713
YEPTILIZER KPR IND 42 0.000148 " 0.00072u 0.000505 0.003624 0.000214 0.000243
CEEMICAL & REL IKD w3 0. 005640 0.03uu5y 0.016651 0.019818 0.009219 ~0.011678
MISC RF® IND © uy 0.0C3714 -0.015772 0.010uss 0.005283 0.006406 0.0111€7
NIV CONSTF IND 85 0.0 0.0 0.0 c.0 0.0 0.0
FYXPAIF CONSTP 1D u€ ©0.631734 0. 112043 0.0104 0,017672 0.073793  0,078226
TPANSP SERY IND u7 0.057410 0.03u648 - p,029887 0.032255 . 0.0126u9 0.01720%
STORPGE SERY IND 63 0.000449 0.002864 0.021282 0.011135 0.000727 0.011215
CCMXUNIC SEPV IND 4o 0.0090u6 0.C1822¢ 0.0292a¢ 0.035u36 0.015615 0.005977
ELECTFICAL PORZP- 50 0.034725 0.018118 0.007605 © 0.021655 0.003608 0.005027
GAS DISTRIB IND 51 1.000880 0.015199 0.00251¢ 0.008775 0.002775 0.0C243u
WATEP £ OTH IKD - 8§ 0.000099 ¢ "1,001268 0.00¢B2¢ C.C00553 C.00G37% . 0.6C0552
VFHOLESMAL® TRADE. 53 0.007997 0.063531 1.015324 ° . 0,016787 0.014506 *  C.01609L
PXIMIL TRADE Y8y 0.002938 0.036867 0.008236 1.008311 0.004605 0.005661
PINANCE g 55 | 0.030988 0.05u975 0.068263 0.037953 1.065617 0.069285
REAL ESTATE '‘BENTAL 56 0.000063-,  0.00031% 0.000262  0,0026u5 0.000089 <1,006420
EDUCATIGN & RZLATED 57 0. 000000 -0, 000000 0.0000¢CC 0.0000¢0 0. 60000 0.00000)
BOSPITAL 6 HEALTH 58 0.000002 - 0,000022 0. 000005 0.00000u 0.00C003.  06,000004
ACCOX & POOD STRY 59 0.003991 0.012147 0.008589 0.008583 0.004212 0.007316
BOSINESS SERV IND- 60 0.011809 0.141371 . 0,029033 0.020611 0.014255 0.033u47
PEPSONAL SZRY IND 61 0.010077 0.117194 0.02€689 0.023570 0.017163 0.010598

so» v 1. 204679 2,194909 1. 856599 1.61861¢ 1.38u6y 1.450068



TABLE O3 IBPACT MULTIPLIERS (CONTINDED)

WHEZAT PRODUCERS
BAPLEY PRODUCERS
0L SZEDS PRDRS
OTH GRAIK PRDRS
YOFAGZ PRDRS
LIVESTOCK PRDRS '
POULTRY & EGG PRDRS
DATRY PRODUCEES
OTH AG PPDRS
PORESTRYI PRDRS

- PISFING, H & T PRDES
COAL MIWING IND
CRODE OIL & GAS IND
OTR BINIKG IND
WTXT PROC IND
DAIPY INDUSTRY
YEEDS EYR IND
YLOUP 'CER BAKEEY IRD
YEG®TABLY OIL MILLS
SOPT DRINKS KPP IND
BEYRS & ALC RPR IKD
OTH FOOD NPR IND
RUBSTP PPOD. IND
LEATEFP PROD IND
TEXTILE PROD IND
KNITTIRG WILL IED .
CLOTHYNG IND )
¥COD PPOD 1IND
PURKITOPT IND
PULF & PAPER IND
PPINTING &“PUBL IND
PPIYAFY MET IND
¥TTAL PAB IND
MACEINEZEY IND
TFAKSP 2QUIP IND

PDOCATION

AcCOX

ZLECTE® MPPL IND
CEZSNT ®FR IKD
CONCRETZ PROD IKD
PEADY EIX WPRIND
OTE KON=NETAL IND
PETZCLEZ0M & COAL IND
FEFTILIZZR MFR IND
CET¥ICAL & KEL IND
n1sC EF? IND !

. WP CONSTZ IND

PPPAIP CONSTR IND,
TPANSP SEPV IND
STOFAGE SERV IKD
COM¥DXIC SERV IND
PLYCTRTICAL POVER
GAS DISTRIB IND
WATET € OTE IFD
WHOLESALE TRADE
PXIAIL TRADE
YINANCE .
REAL 2STATE RENTAL
ZDUCATIOF & RELATED
ROSPITAL & BEALTH.
ACCOZ & POOD S2RY
BUSINESS SERV IND
PZ2SOKAL SERV. IXD

sor.

R

1.560575

1. 801461

1. 843673

v

HEALTRH BUSINESS PERSONAL
SERY & ro0D SIRVY SERY
. 81 62 63 : 6u 65
1 0,000985 0,000116 0.013266 0.000331% 0.000699
2 0.001236 0.000392 0.016677 0.000434 0.000645
3 0. 000000 0.000000 0, 003001 0.000000 €. 000001
a 0.001210 0.000 386 €.018657 0,000426 6.000625
5 0.00159u 0.000505 0.026650 0,000%64 0.000816
6 0.008394 0.001418 0.07¢518 0.001559 0.002274
7 0.000563 0.000169 0.021656 0.000195 0.000270
) 0.001277 0.000382 0,018889 0,000443 0.000603
9 0.001826 0.000512 0.009257 0.000661 0.001863
10 0.005608 0.002437 0.00u872 0.0018581 0.005380
1" 0.000134 0.000049 €.003525 0.00004 3 0.000068
12 0.000744 0.000313 0,00CBUL 0.060220 0.001051
13 0.015337 0,004380 0.010281 0.002540 0.008688
1" 0.005362 0.003051 0,0Q8204 0.001908 0.004374
15 0.005176 ©0.001538 0. 108222 0.001796 0.002555
16 . 0.002559 0.000756 0.028769 0.000887 0.001192
Y 0.000532 ©.000168 0.014108 €.006187 0.000373
18 0.001752 0.000570 0.025511 0.00060% 0.000896
19 0.000001 0.000001 0.000003 0.0000D Y 0.000002
20 0.000480 0,000181 0.0039C2 €.060166 0.000222
21 0.001401 0.000013 0. 000462 0.000486 0.000650
22 0.002493 0.000798 0.021243 €.000865 0.001271
23 0.006815 0.002320 0.00242) 0.003378 0.0050%52
2t 0.000865 0.000315 0.000259 0.000341 0.002547
: 0.00470% =~ 0.011301 0.017790 10.601915 0.018221%
26 0.0: : 0.0 0.0 0.0 0.0
27 0.000604 - 0.000207 0.000554 0.000212 0.000336
28 0.002972 0.002300 0.0040 30 0.001747 0.016401
29 0.000346 0.000070 0. 000419 0.000074 0.000110
3C 0.031598 0.0113207 0.025518 0.0100u8 0.023272
31 0.060164 0.010188 " 0. 009192 0.012659 0.01607¢
32 0.017829 0.0081€7 0.011127 0.006730 0.014632
33 0,025283 0.010172 0.0135¢€6 0,0091€5 0,021315
3u 0.028092 0.009067 - 0.013076 0.010047 0.0145%%
35 0.014255 0.006214 0.004107 C.0048753 0.006577
3¢ 0.614877 0.005766 0. 504563 5. 004772 5. 006402
37 0. 000437 0.000381 0.000880 0.00024E- 0.000658
38 0,001418 0.000983 - 0.002337 €.000635 0. 001606
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: v : PLYWOOD S MES & PIX PAPER t POB
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DATRY. PRODUCERS 8. 0000081 +0.000033 0.000033" 0.000025 - 0.000034 -0.000027
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FISHING, B C T PRQRS 11

'COAL FIRIRG IKD
CRUDE OIL & GAS IND
OTF BIRING IND
MTAT -PROC IND

DAIPY INDUSTRY
FIEDS BFR IND
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13
14
-15
16
AT

~PLONF CER BAKERY INb 18-

YEGETABLE OJL-XILLS
SOPT DPINKS EPk IND
BEEPS & ALC/ EFP IND -

“"OTH ®00D EPR IND.

RUBBXR PROD IND
LEATEER ‘PPOD IND:
TIXTIL® PROD IND
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"¥0OD PROD. IND
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" CORCPETE PROD.IKD
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OT8 'KON-ZETAL' I¥D

PFTROLENY & COAL IND: 41°
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CET¥ICAL & -REL IND:
®ISC PFF IND
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| FRESH WATIR USE INTZRACTION (CONTINUID)

RiGE
IRON & . OTH PRI EXTAL'PAD  MACHINERY  VEHICLES £ rLECT
- STEEL RETAL . PROD ' OTH TRANS - APPLIANCES
37 38 39 L1 . BT 42
0.0 : 0.0 Co000 / 040 0.0 . C 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 0.0 0.0 0.0
0.0 0.0 0.0 0.0 L0007 0.0
oo, 062801 02062801 0:0537u6 0,052248 0.057024 . 0.052703
) 0,001637 0,001637 C.001472°  0,00%494 _ _--0.001445 0,001380
{7 0.000033 - 0,000033 0.002029 0.000029 " 0.000C29 0.000927
. 0.000091 04000091 -\ 0.000077 ., 0;000076 0.000080 0.000075
0.000221 0.000221 \\o;ooozon,“’ 0.000183 0,000393 0. 060420
0.0 . 0.0 0.0 . 0.0 0.0 .0 ,
0.000518 0.000818 "--770,000232:% " 0,000157 * 0.000208 & (000210
0. 233377A 0.233377 ©0.131405 ° '0,110489 ©0.124484 0T 112092
9.62L420.. 0 -9, 620820, 3.849954 " 1,643B60 < 1,44 3922 1.362306
©.0.0109137 0.010913 0. 009426 0.009198 0.009838 0,009230
_.-0s002966 ' ° 0,002966: . 0.002562 0.002457. 0.602610 0.002441
0,003308 . 0.003308+ - . 0.002917  0,002906 0.003142 - . 0,003020.
0.0006uy 0. 0006uu .0.006587 "< "0.000534 0.000564 . 0,000590 .+
0. 000001 0.,00000% " . :0.000000 " "0.000000 0,000060 0..000600 -
0.0026617%. 0, 002641 0.002273 0.002214 0.002295 "0.0021u8 o
0.003650 £5003650 0.003154 ~ - 0,003074 0.063186° " 0.002991 ‘
0.002917 0.002917 . 0.003275 0.,003957- 0.002631  0.002567
0.001058 - -0,001058 C, 000994 0.003419.. © 0,006414  0.007650
04016701 -~ 0.010701 0.000007 0.030494 0.012506 0.012563 .
- 0.004u5u. 0.001454 .. 0.001282 0.001977 0.008815 0.003397 -
©..0a0 0.0 0.0 0.0 S 0.0 0.0, - -
. 70, 000066 .- 0,000066" " 0.000057 .0.000058 % 0,000072 0.000062
. 0.003625 0.003625 6.008438 0,003197 0 0.022959 - 0,002969
0.000351 0.,000353 0.00c138 ,0.000101 0.002794 7 6,003172
0.024355 0.024355.. ° 0,02091% 0.020049" - . -0.023874 .- 0.051381
. 0.001675 0.001675 +0. 001443 . . 0.001405 0.001460 . ~ 0.001389 .
23.105850 23.105850 . "B 1623€1 - 3,581986 3.259360 ' . 13,022577 .
0.366985 . 0.366985 5. 430605 14346207 0.662653 . 0,955167.
.-0.005784 . . . 0,0057848 1:0.004633 - . 0.182440 0.006327 - '0,003175
0.0056%8 ~ ~'0,005648 - 0.005148 0.010817 0.694436 0,00u737
70.009031 0.009031 . . 0.012785 0.068127 0.05126u 1.2525833
0.021272 0. 021232 0.015280 0.009947 0.01876k - 0.012771
0.032306 - . 0s01230€" . 0.009177 0.005669 .. ' 0,011771- 0.007391
0, 014852 % ..0,014852°0  0.011075 ' 0.006E65 0.07142¢5 _0.008919
- 0,012338 0.012319 0.009164" " 0.005694 * 0.011782. 0.007398
0.237166 0.237166" 0. 136048 T0.117926. 0.124634 C.109u38
0.008957 - 0,008997" 0. 006866 0.00655% - 0.007427~ 0.010341
"t 24231956 '2.231956 . 1.728151 1682573 -, 2,478737 5,239541
. D.0B5UR2 - 0,065482 " -0, 072822 0.077261. " 0.119C41, - - 0,115337
0.0 . 0,0 . 0.0.7 0.0, © 0.0 0.0 FRE
€. 0008738 0,000478 0, 000275 S€.0006237 7 0.000237 0.000286 -
-~ 0.,007123 0.007123 0. 004BE3 -0,004568 . 0,005049 . ' 0.0057u45 "
7 0.00861TY 0,008617 0.006875 - ' .0.00791%. . - 0.008584 - . 0.008uLS5 -
0,0068453 . 0,00u453 0.0044E3 -, 0.005014 " . 0.004518- " - 0.005857
'0.058594. . - 0.058594 0.032663 0.0221907 - 104027626 0,0295271: ;
0,002129" 0.002129. °*- 0,001180, 0.000510: .. 0.001062 . 0.0060985
0.0 0.0, 0.0 - 0.0 = 0.0 "0.0. .
0098024 0.098024 "' 0,074837 " 0.085003 .. " 0.082626 - 0,076777
0.006851 - 0,006851 0005620, 7'0.005376 " -0, beeu3e ./ 0,008318
0.0062:0 - . 0.0D0E280 : (0, 004835° .. 0,008404. " " 0,004251 £0,006985- 1 .l
0.0000Ta . 0,000018" ' ~ '0,000013 * ..  0.000013 . -0.060013 0,000212 h
0, 000000 - 0. 000000 0.000000. - #* 0.000000 -~ 7 0.000006 . -~ 0.000R00 - .- . .
- 0.000003 .. -0,000003 -0.000002° - 0.000002. .. 0.000002.° ' 0,0090027 . ol
- 0.014694 0.014694 “0,012681 - 0,012329 0.012807 - 0.012037 ...
0.008604 0.008604 0.00810° 0.006124 . .. 0.005338" 9,005782 . ...
0.006805: 0. ooeeus 02003910 . 0.006680 . 0.00E556, 04007067
36,313400 36\313uoo 8.936728 9.356690 °  12.%548329

15, 858374
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. \ ‘ ) . ' : .
; czn:wr oTH PETROLEOM  PERTILIZER . CHEMICAL BISC
; . . NON-NET . . I wPR .
/ o ~ 63 ' L1 P §.0 46 X T
¥HZAT PRODUCEYS 1 0.0 - 0.0 0,0 0.0 0.0 S 0w :
BARLEY PRODUCERS 2 0.0 - - 0,0 0.0 0.0 0.0 0.0
. OYL SPEDS PRDRS 3 0, 0 © 0,0 0.0 0.0 0.0 0.0
Moo OTE GPAIN PXDRS Y 6.0 0,0 0.0 0.0 0.0 0.0"
i g POPAGE PRDRS! 5 0.0 . 0,0 0.0 0.0 - 0.0 0.0
LIVESTOCK PRDRS 6 0.0596u6 0. 061832 - 0.041878 0.040287 0.065630 0.0568990
: ; POULTRY & 2GG PRDRS . 7. 0.001748 0.001610 0.001098 0.001633 0.001951 - 0.001505
Q» : D)IPY PRODUCERS 8 0,000033 0.000032° 0.000022 0,000020, 0.0000.36 0.000029
R OTH AG-PRDRS 9 0.000086 0.000089 0. 000060 0.000037 .0.000087 0.000078
) * 7 YOWESTPY PRDRS. - 10 0,000564 0.000382 0. 006204 0:000567 0.001461 0.000568
{ FISRYFG, H & T PEDRS_11 0.0 0.0 0.0, . 0.0 - 0.0 - TS 0,00 0
o CCAL FINING IND. 12 0.000371° . 0,000246 0000409 0.000400 0.000284 C.000178
\' " CRUDZ OIL 6,GAS IKD 13- 0.219387 0.216021 7. 957567 3.1297439 0.267729 0.122816
A CTH PIRING IND - 14 | " 1,p87216 3,402308 0. 990691 0.987742. © - 0,276435 “0.619791
: % WEAT PPOC IND . -8 0.01075y 0.010825 0.007289 - 0.006655 0,011962 0.010777
CEe DAIPY.-IADUSTRY - ©6 ¢k 0.002825 0.002891 0.001970 0.001395 0.002965 0.602551
SR FFEDS MFR IND . - 97" 0.00372u . 0,003u2% 0.002277 0.003120 0.005014 0.003614
e PLOUE CEi BAKERY IHD 18 0.000624 0.000622 - 0,000460 .0.000398 0.001752 .. 0.000689
i - VEGETAELY 0IL BILLS 19 '0.000000 ', 0.000000 0.000001 0.000001 0.0000600 0. 000000
¥ - SOFT DRIKKs RPP IND . 20 0.002488 0.002567 . 0,001747 0.001106 0.002310 0.002222
: ?  BEEPS £ ALC'PFE IKD - 21 © 0.0034€5 0.003564 - 0.002413 0.001290 0.003516 0. 003117
. 'OTH FOOD ¥FE IND 22 0.005058 \0.0029€5 0.001984 " '0,006576 ©0.,006483 0.003070
Y. RUBBTE PROD IND 23 0.000635 €.000902- " £,00c515 " ‘g, 000432 0.000672 0.000860"
~LEMATEER PROD IND  -.24 " 0.01C273 0.010589 * . b, 007046 0. oou139\\ '0.009834 €. 030661
iV -TEXTILY PROD IND 25" - 0.0016%4 _0.001147 0,000758 0.000771 0.001925 . 0.004982
SRFITTIRG MILL IND 26 10.0 ' 0.0 C.0 . 0.0 T 0.0 . 0.0
"CLOTHING IND - 27 0 0.000061 0.000064 0.000043 0.000026 .. 0.000058" - 0.0006961
4WODD - PROD IND 28 0.002003" 0.002266 0.003727 0.003632 0.003618 0.006153"
“FORNITORE Ixp 29‘*’ . 0.060035 . '0.000036 0.000033 0.00001€ 0.000627 0.000051
S - POLP & PAPEZR-INR 0.071562 0.047301 0.022267 0.069902 0,187115 " - 0,067059
JRETNITRG & nusl:.un 0.00155u 1 ~70,001630 0.001105 "0.001475 .0.001628 . . 0.0014u5
PPINAPY KE r&:n 32 0a311668 . 0.867131 - ¢, c=911p8 0.468545 0.3535942 1.162131
. ®¥TAL FAB IND .33 0.1p0347 0.201969 - 0.208509 . 0.131108 S 00141679 0. 342180
PACEINEFY INp . 34 0.002836 0.00336%1 . 0,003377 ©'0.001933 0. 002807 © 0.0C2683
‘ " IFANSP PODIP IKD 35 0.008986u 0.005227 - 0.006084 ©0.002180 -0.,005119 0.004u28"
yoe . FLECTF APPL T¥p — ‘ 36 0.7009175 0.008061 0.005540 0.003€77. - 0.0077%p 0.025429 -
: cv-vnw YFR IND 37 $7.392900 0.761636 0.013857 0.009916 0.008238 0.017539 .
CONCPETE PROD IND 38 {00140 .0.5240%5 0.00501¢ .0.00391p 0.00u412¢ . 0.011069
“READY rIx EPR.IND . 39 0.016944 0.632uu9 - 0.006054 . 0,004718 0.004962 0.013358
OTR™ FOK=EETAL IND /g0 £0. 014054 0.524572. €. 005027 . " 0.003913 0.004132 . 9.011080
PETPOLFON € "COAL: TED' 41 "0.,130507 . . 0,2109%51% 11 327064 0.346u72 .0.178617 0.11195%
PISCILIIYE. P IND . 2 0.010301 84007916 ' . 0.007233" 11.613709 0.072191 0013087 .
CHI®XCIL ¢_REL IND - 43 L 3.21851) 24531616 3451866 .4, 498095 57.632275 %.181853
£ISCTNFE TND .. 44 %.0+157686 0.087687 0.078223 ' 0.065045. 0. 092108 €.049733
NIW CONSTP IkD A5 50.0 0.0 - ‘ 0.0 L0 0.0 0.0 0.0 ..
" PIPAIR .CONSTR IND ' Jug © 0.000278 . .0,000308 0.000915 - 0.000590 0. ro313 0.0Q3208
TEINSF STFV IND . [ 47 0.005653 = 0,006854 0.032492 0.005522 . 0.,0p743; 0.003838 -
*STOFAG= SIRV IND - 48 0.008743 0.0064€6 0.003959 “0.004417 - 0.005871% 0.0C5620
COr*ONIC 'SERV IND - 49 0.003819 - 0.003980 0,002002 0,004774" 0.004794 0.00u393
EIYCTEXCLL POWER .  5p 0.053673 0.034612 ' - 0,031115 0.,057733 0.032101 a.ozus.a
GAS. DIST®IB I%D . 51 0.004229 - 0.002037 7 0..014560 - 0.007323 0.003245 - «p, oo11ue
W2TERVE OTH IND 52 0.0 . 0.0 : 0.0 V000 .0.0 -
WHOLESALE TRADE 0. 038390 0.063731 0.031120 . 0.044405  g,055723 0. 056373
R "PETATL TRADE .. Ry 0. 005480 -0.006551 .. 0,00431) - 0.005552 7. €.005675% 0.0C5145
! FIKANCE - . . -1} 0.004651 5 p,00u542 - 0,016552 0.00901¢ 0.00635u ‘w0.00u670
Yo T i mEag Xerars: RENIAL 5% 0.000015 @ - €.000014 0.006010 ° 0.060012 0-806021. - 0000514
: BDUCATION & RELATED 57 .. . 0.000500 - 0. 000060 0.000000 0.000000 04000000 - .. "0,000500
(BCSPITMLE HEALTH . 58 0. 000062 -0.000003. 0.00C003 0.000002 " 0.000002 . 0. 000002
Accbr e FooD 'SRV 59 . 0.013889 0.014309 0.009684 0.012871 0.014005 00,012534
; S an*mfss SERV IND €0 0. 004329 - 0.007275 - . 0,009505" 0.008725 . 0.005096 "0,004272
i ‘PPRSON 61 0. 0076%s - 0.008547 - 0.0050u4 0.00435u 0.006909 0.00€276
/ L . - . L : L, .
! 13017499 10.299045 . 24,886557" 21,520081 55.707718 13.025538
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TABLE C-6 | PRESH MATER USE I¥TZRACTION (CORTINUXD)}
| ‘ . ;
/ o : .
[ | 34 . REPAIR TRAXSP STORAGE CONMUNICY
CONSTRUCT COXSTROCT c. IRV “SEPV
: ‘ 49 50 - : 5y 0 .. - 52 53
¥WEZAT PPODUCERS 1 0.0 0.0 0.0 : 0.0 : 0.0
B)RLPY PPODUCEPRS 2. 0.0 0.0 0.0 0.0 0.0
OIL SEEDS PRDKS: 3 0.0 0.0 0.0 ~0a0 0.0
OTH GRAIKR PRDRS 4 0.0 0.0 0.0 0.0 0.0
. POPAGE PRDRS 5 0.0 0.0 0.0 0.0 Yo0.0
LIVESTOCK PRDRS L6 0.053799 0.083627 0.03:278 0.070054 0.038686
POULTRY & EGG PRDRS| 7 0.004670. - 0,001607 0. 000591 0.001558 0.000621
DAIPY PRODUCERS \ 8 0,000026 - 0.000032 0. 000012 0.000032 0.000013
CTR: AG PRDRS: . . - 9 0.000069 0.000075 0, 0000233 0.000087 0.000035
YOPESTRY PRDRS 10 0.000491 0.000738  '° '0.000070 . : 0.000206 . 0.000083
TISHING, R & T PRDES 11 0.0 0.0 ' 0.0 - 0.0 0.0
. CCML XIKIRG IKD 12 0,000281 0.000220 0..00C 211 0.000197 0.000078
CEUDE OTIL & GAS IND 13 0,206011 0,365671 0. 275701 0.748662 0.,052382
- OTHE NINING IND 1w 1.801273 . 2,787511 0. 123682 0.237196 0. 150734
_®TAT PROC IND 15 0.007006 0.009861 © . 0,004004 0.010483 6,004193
DATIRPY INDUSTRY 16 . 0.001756 0.0025289 - 0.001076 - 0.002850 "0,001126
. F¥EDS 27¥P IND : 17 0.003363 C0,0043U3 0. 009360 0.003312 0.001485
YLOOP CE? BAKEPY IRD 18 - 0.000386 0.000€20 0.000225 £.000581 0.000233
VEGSTABLE OIL EILLS 19 0.000000 '0,000028 0, 000000 0.000001 0.000001
SOrT DFINKS MPE IND 20 0. 001556 0.002385 0.000960 0.002549 0. 001008
BPERS & ALC ¥PP IND 21 0.002157 .. 0,002937 0.001322 . 0.003504 0.001382
. QTH YoOD rrFE. IKD 22 0.001900 0.002824" 0.000981 0.002553 ¢.001025
_PUBREPR PPOD IND 23 . 0.001451 0.002195 €. 001655 0.000709 0.000476
“ LIATRZR PROD IND 2u - 0.008717 0.009726 0.00u605 - D.010348 0.004276
TTXTILE PRPOD IND 25 0.003275 . 0.001669 0.000746 C.003142 1 0.000744
KKITTING 'XILL IND =~ 26 0.0 0.0 0.0 | 0.0 : 0.0 .
‘CLOTEING IND 27 0.000049 0,000066 0.00003% 0.000067 04000032 .
¥00D PRCD IND' 28 0.026580 0., 057484 0.00145% 5 0,003719 0.002226:
PURNITUFE IND’ 29 0.000331 “0, 000101 0.000029 77 0.000029 04000016
_ PULP & PAPER IKD .30 0,024177 0.02701C 0.0074uL 0.022514 0.066194
PrIKTING € PUBL IND 31 0.001004% 0.001280 04000956 © 0,001600 1 0s 001304
PFIMAPY PET IND ~ 32 3. 083040 5466779 .. _ 04196856 - 0.44B504 0.298269
wyTHL PAB IRD: .- ' 33 0.706560 © 0.614807 0.050226" 0.105775. 0.068261
MACEINE®PY IND 3u 0.005u497 0.023586 0.001320 - 0.0035s1 .- 0.001€87
© TEANSP EQUIE IND 35 0.004567 0,005202 0.008985 6.005175 0,002246
" BLTCTR APFL IND. 36 0,052011 0. 016794 . 0.0076u6 "0.007683. 0.027063.
- CEMINT ®FE XIND 37 : 0.0685138 0.264260 - . 0,005088 “0.0145€2 - 0.008519
CONCFETE - PEOD IND a8 0,032283 0.080213. 0. 002027 €.005222 0, 003147
PEADY RIX KEFR IND a9 0.038968 0,096B0L . 0.0020k7 - C.006302 0.,003756
OTF NOK=EETAL IND ~ 40 0.032321 I 0.080292 0.002029 0.005227 0.003150
PETROLEDX & COA)L -IND &1 0. 260925 0. B6UETS 0. 37720« 0.187122 + - 0.064015
PPPTILIZEP MPR IND . &2 0.005695 0.008627 . 0.00z7£2 0.005948 0.002828
CEEB¥ICAL . REL IND - 43 .1.688997 2.684271 0.58000¢% 0.899254 “0.UB5U51 .
wrsc ¥F® IND 4u T04 124037 ' 0.281068 0.025931 €.088341 . 03u;22ﬁ
NETW CONSTE IKD - 45 . 10,071500° 0.0 0.0 2050 0.0 -
PEP)I% COKSTR IKD . 46 0.050191 © 0,017783 0.000299 €.000972 o.ooqeos )
TELNST SEPY IND Y 0.005109 0. 008777 0. 1COBLS 0.007363 0.095583
GE 'SERV IKD 48 10.007259 7, . 04013930 0.003537 3.306519 0.002634
TC SERY IND n9 0,0029%3 " . 0,00ubUB -0.002289 C.0045813 0.2L5306
cTRI 50 0.018792 " 04030122 0,0362€3 0.028593 0.011253
&rs 0151115 IRD .51 0.000897 '0.001603° - 0.0006€3 " - 0.000647 0.0002 252
W¥)TTF £ OTH IKD 52 0.0 - . 0.0 0.0 - 0.0 " 0.0
WEOLYSALE TRADE *53 . 0.083366 0.118762 . 0.032000 . 0.037548 0:015389
PPTAIL TEADE 54 .0.012117 0.021589 ©.008956 . © 0.008135 0.0106977
" FIFMCE 12 0.006520 0.004822 - ©.002182 . = 0,006354. T 0.004329
FEAL TSTATE PENTAL - 56 0.000011° - 0.000017-. ° '0.000007 0.000015" -.0.,000007
L FDICATION & RELATED, 57- . 0. 000000 . 0.000000 .. 0.000000 0.000000 0,000000
BOSPITAL £ HEALTH ~ 58 0.000003 0, 000002, 0. 000001 - 0.00000z 0.000002
ACGOr & PCOD SERV 59- -0.008678 0.010990 0.005321 0.014089..  0.005545
BOSIREZSS SERV 1IND 6C 0.005446 - 0.005672. - 0.002762 “0.00u827, . P<B0T267
_PEER50¥MAL ;SERV IFD 61 o 007353 0.005561 0.003188 0 B~ 0.004207"
e.uses1s 1, 91€245 '5,737524 1.586896
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TABLE C-€  TRESH WATER

WREZAT PRODUCERS
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- OJL SEEDS PRDRS

- DAIRY PRODUCERS g»'\
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OTH GRAIK PRDRS
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LIVESTOCK PRDRS

POULTRY & PGG PRDRS ™7

PORESTFY PRDRS
FISRING, B & T PRDRS
COXAL MINING INKD
CPODE+OIL & GAS IND
OTR MINING IKD

EEAT PPOC IND

DATRY INDUSTRY

YEEDS EFR IND

YLOU® CER BAKEEY IKD
VFGETAELY OIL XILLS
SOPT DRINKS MFR _IND
BTEPS & ALC EF¥P IND
CTR FOOD. MPR IND
FUBBEP .PROD IND
LEATREEP PROD IKD

¥OOD PROD
PURKITORE

FF!EM’.Y E
®PTAL
EXCHINE®PY IRD

_TRAKSP FQUIP IKD

USZ INTERACTION (CONTIRDED) k

TLECTR APPL IND
cvrrnv MFP IRD N
CORCRETE PROD. IND
PEADY NIX ETP IND
OTH KON-%ETAL 1IND
PETROLEUX & COAL IND
FEPTILIZEF HFR IKD
CHEPYXCAL & REL IND
rISC NPF IND
REIF CONSTR IND
PEPAIR COKSTR IND

" TPANSP SZPV IND

STORAGE SPRV IND
CO"PN*' SERY IKD
ELECTFICAL POVEF
GAS DISTRIB IND-

W)ATYR € OTH IND

.WROLESALY. TRADE

PYXTAIL TRADE
PIKANCE

KEAL ESTATE RBNTAL
EDUCATION & RLLATED'
RCSPITAL € HEALTH

- ACCCY¥ €& FOOD SEEV

BUSIRESS SERV IND
PERSONML SERV. IND

sux

PAGE .
GAS PIPE ¢ VATER VHOLESALE RETAIL FINANCE REAL
SXay . & OTH £ OTH ESTATE
55 56 Y] 58 59 T 60
1 0.0 - 0,0 0.0 ) 0.0 . 0.0 . 0.0
2 0.0 0.0 " 0.0 L 0.0 0.0 0.0
3 . 0.0 0,0 L0.0 0.0 0.0 0.0 -
4 0.0 s 0,0 0.0 0.0 0.0 0.0
.5 ; 0.0 0,00 - 040 0.0 0.0 0.0. :
6 0.018576 0.,105971 0.052778 1.3u35% 0.026356 .0.033530
0. 000479 0.001889 0.001324 0.001522 0.,000665 0.001505
8 0, 000010 0.000039 . © 0.000026 0.000055 0,000013 0.009920
9? . 0.000027  0.0600%73 0.000084 0.000073 0.000037 0.000031
40 > 0.000050° - 0,000218 - 0.000180 0.000236 0.000090 0.00010¢
1 0.0 0.0 : 0.0 0.0 0.0 0.0
12 0.000071 0,000299 0.000123 0,000323 0,000058 0.000077
13 0,031757° 1.192567 0. 130616 0.138995 0.047563 0.052u59
1 0.108349 -  0,504823 - 0. 126920 0.140373 0. 229438 0.2518C0
15 0.003186" 0, 012700 0.00906u 0,013708 0.004402 0,0056u3
16 0.000873 ..0,003629 0.002802 0.,002441 0. 00200 0.0014 14
17 .. 0,090965 :0.,004383 - 0.002711 0,022002 v 0,0061380 0,002954
18 0,000178 0,000714 0.00058u - 0.000450 ‘0. ooozus 0.000417
19 0.00000% . 0.000003 . " 0.000000 - -0.000001 70,000002 0.000047
20 0.00C783 €, 003070 0.002141 . €.002144 ‘0.001078 0.003270
21 0.001071 . 0,004206 ° 0.002955 0.002951 0.001466 0.001543
122 0.000782 . 0.003117 0.002221 " 0,002273 . -0.001093 0,601173
23 0.000218 0.000874 0.0004897 0.000695 ~ . 0.660352 0.000376
.24 0.003148 0,015650 0.012034 0.008540 0,00u4495 0.002184
FOD IXD 25 . €.000291 0.001€659 0.001757 0.002505" ~0.000450 0.001171
LL IKND 26 0.0 0.0 0.0 0.0 L 0.0 0.0
27 0.000019 0.000091 0. 000054 0.000636 .0.000027 0. 000015
ND - 28 0.00191a1 0.007873 . 0.002907 6.002095 0.004381 0.0607523
ND 29 0.000009 ..0.000038 © . .0.000021 0.000021 10.000015 ©0.000012 |
30 0.008161 0.019569 . - C.020062 0.028359 0.006483 0.004787 ..
; 31 0.000a8% 0,001911 0.001516 0.001458 * 0.000764. 0.000266
T IND 32 0.211585 °~  0,802808 °  0.238725 0.253206 0,449617 0.492517
B IND 33 0.042322 €. 178315 €. 0887C5 *~ -0.08527u 0.06B0853 0.0953u9
38 0.001393 . 0.005307 0.00222¢ 0.002609 0.002551 0.002561
3% 0.001478 0.006196 €. 00811¢€ 0.004131 ~ 0,00228% "~ 0.000970
38 0.002492 0.009u425 0.0CES518 S0.006722 0.003%52 0.002652" ~
37 0.007915 . . 0.028326 . 0.003724 © 0.065609 0.018111 0.0219%2
38 0,002703 . 0.00977C . €.001695 . 0:002331 0.006082 0.006425
39 0.003262 - 0.011791 ~  0.002050 0.06028313 0.007340 0.02775u4
LY 0.002706 ° 0.009780 0.001700 0.002332 0.006C88 . . 0,0006832
. 0. 638107 1. 671236 C. 166675 0,128835 0.652555 0.0€3386
42 0.001718 0. 0084 0€ . 0.005905 . 0.0.2060 ©0.0G2667 0.0023821
43 - 0,255393 °  1,558229 0.75205¢ 0.896311 . 0. 421466 0.528130
Uy 0.€21%68 - 0.0B89881 0.055643 0.053503° | 0.036506 0.0€3638
.45 0.0 . 0.0 - 0.0 0.0 0:0 - 0.0
L6 - 0.000555 - © 0.001968 0.000175 0.000209 0.001231 0001365
a7 £.000728 - -0.0036C2 . = 0.0029233 0.023171 0.001242 0.00168%
ug " 0.001433 04009454 0,070255 0.026771 0.002359% 0.02702¢
4° 0.002125 0,004281.. 0,00€87C 0.008324 0.0036€9 0.0023ux
50 0.010396 , . 0,039864 . 0,016733 “0.0uT648 "0.008379 . - 9.011061
51 0. 164745 0.002502  ~ 0.000414 .- -0.00%144¢ 6.000457 ». - 0.000565
52.. ' 0.0 0.0 ) 0.0 - 0.0 . 0.0 0.0
53 0,00928) 0.073721 "1.182824 0.0195880 "0.015832 0.018676
Sy " 0.002137 0,026817 - 0.00595% 0733446 0.003349. -’ 0.004%18
85 . .0 0.003624- ° 0,006075 ©,0075u3 © 0.010824 0.117751 €.007556.
56 .0.000008 ° ~ 0,000020 0.000016 0.000171 0.000006 0.065115
57 0.,00€000.° - 0.000000 0. 000000,-5™ 0.000000 0.000060 0.0009¢0
58 0,000001 © 0,000012 . 0,000002 30.000002 - 7. 0.000001 0.009002
‘59 0.004294 0.016873 0.011916 0.011922° 0.005851 ©0.010763
60 - 0.002€24 . 0.031413 0.006451 0.00%550 0.00316¢€ 0.007432
61 - ..0,002821 - o.oaza1c : o 007473 .~ C..006600 0.004806 0.002967 "
0.973586. ; [ 523n73 3 025313 4,087373. 1.591184 - 1. 841992
% . »
- e .

]




ELLICEE ~ © 77 2,964809 - -3.065784
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‘5’ TABLE C-6  PRESB WATER . USZ INTERACTION (COITII’
. \ "EDUCATION BEALTH ACcoX - BUSINESS . PERSOBAL
o B SEPY £ roop SERV . SERV
. 61 . 62 PR X} 64 65
. WHEAT PRODUCERS 1 0.0 .00 ' 0.0 0.0 0.0
' BARPL®Y PRODUCERS 2 0.0 . 0,0 0,0 " 0.0 0.0
OTL SPYDS PRDRS 3 0.0 0,0 0.0 0.0 0.0
OTH GFAIN' PRDRS 4 0.0 0.0 0.0 0.0 0.0
YORAGE PRDRS 5 0.0 . 0.0 0.0 0.0 0.0
LIVESTOCK PRDRS 6 0.104880 0.0337n8 1,826251 0.037216 0.054267
POULTRY & EGG PRDRS = 7' " 0.002847 "'0.000854 0.109539 0.000988 0.001365
""DAIRY PRODUCERS 8 0.,000057 - 0,000017 0,000667 0.000020 0.000027
OTH AG PRDRS "9 0.000172 . - 0,000048 : 0.00C873 0.000057 0.000176
PORESTRY PRDRS 10 -0.000230 . 0.000100 - 0.000192 ° 0.000076 0.000221
YISHING, H & T PRDBES' 11 0.0 . 0,0 0.0 0.0 0.0
COAL RINING IND 12 0.000135 . 0.000058 0.000158 0.000041 0.000196
/" " CRODY OIL & GAS IND 13 0.205852 0.058789 0,137990 . 0.034092 0.116607
OTH EINYRG IND, - 14 _  0.171766 "-0.,097734 0, 134675 0.061113 0. 146122
MEAT PROC IRD 15 - 0.019153 0,005727 . 0. 400092 0.0066u4 0.,009454
DAZRY YINDUSTRY N6 0.005266 ~ 0,001556 0,059192 0.001825 '0.002453 .
FEEDS ¥FR IMD .17 - 0.005503 0.001733 -~ 0.145975 0.001940. 0.003850
YLOO® CPR BAKERY IND 18 0.001055 ~ 0,000343 0.013368 0.000367 0.000540
YEGETABLY OIL PILLS 19 0. 000000 0. 000000 0.000001 0.000060° 0.000000
SOFT DPIKKS MFF IND 20 - 0,004704 '0,001282 0, 036265 0.001631 0.00217¢
BE®RS & ALC MPR IND 21 0.006497- .. 0.001916 0,002162 . 8,002252. 0.003015
OTH POOD HFR IND 22 " 0,008616 0.001479 0.057855 0.001602° 0.00235u
POBBEF PPOD IKD 23 . 0.001032 - '0,00035% 0.000367 0.000360 " 0.'0007€5
LEIATHER. PPOD IRD . 24 0.017299 0.006296 €.005181 0.006823 0.050539
TEXTILE PPOD IND . 25 0.001555 0,003736 C.0058%2 0.000633 0.005958
XNITTING EILL IND. ' .26 0.0 0.0 0.0 - 0.0, 0.0 "
CLOTEING YND 27 0.000113 0.000C39 0.000186. ~ 0.000040 0.000063
WCOD PFOD IKD v28 0.001167 0.000903 ° 0.001%79 0.000685 .. 0.006441
YURKITOPE IND ’ 29 0.0000368 . '0,000014 0.000081 0.000015 0.000022
POLP & PAPER IND 30 . 0,028726 .012007 0.023198 0.009134 0.021157
SPEIWTING & PUBL IND "'31 . 0.005294 0.0008%7 -~ 0,0008901 0.001114 0.001415
PPTNARY M¥T IKD 32 0.317784 0. 145571 - 0. 198318 0.11994¢€ 0.260791
¥ETAL FAR IND .33 . 0.118895 0,0uT459 0.0€3295 0,042759 0.09%468
WACKINBPY -IND- . - = 34 °  0.004495 -  0.001451% 0,002092 ° ~ 0.,001607 0.0023uu
“TRANSP ZQUIP-IND : 3% 0,008878 0.002625 0.002558 . 0.003036 0.004158
ELECTE. APPL IND .. 38 €. 014877 ~0.,005766 0. 004063 ~0.004772 0.006402
CEA®NT KPR IND R} . 0.003658" 0.002805 0,006472 0.001828 0.00L840
CONCE®TE PROD.IKD .~ 38 0.0019¢€3 0.001306 €. 003104 0.000848 0.002130
PI2DY EIX MPR IND 39 . .0,0023869 0.001576 €, 00374% 0.00102u -~ €.00257
.. DTR RON=YETAL.IND ', 40 '~ 0.0019€5 0.001307.. 0.003107 0.,0008u3® = 0.002132
PPTROLEDY & COAL-IFD 41 . - 0.133906 0.069363 0. 128723 C.0u1324 1 0.133477
PEFTILYIZER HFR IND - 42 © 0,009628 0.00u638 0,085390 ©0.003392 - + 0.007697
| CHEXICAL L REL IND 43 1, 179426 1.793898 .0.970987 0.425897 '~ .2.B45758
FISC MFP IND® 4y - 0.1383M 0:156671 0.049668 0.032816 - 0.092483%
¥IH CONSTR'IND . 45 . 0,0 . 0.0 - 0.0 - 0.0 . 0.0 .
REPAI® CONSTR YKD . -46. . .0,000113 '0,000127 . 0.000273 €.000083 0.000243
= 9YFLNSP SEFV IED U7’ 0.005167 - . 0,001467. 0.002955 +0.001215 0.002495 -
STORAGE SERV IND . 48 0.006151° - 0.003371 0.072197 0.009776 0.004364
COMNUKIC SLRV IKD 49 - 0,004476 " 0,010927 .~ 0.,003C99 . 0.005024 0.003800
“PLECTFIGAL POWEIE’ 50 0.020072. - 0.008169° [ 0,022911 0.005915 - 0.028347
< - GAS DISTRIB IXD 51 0.601298 " . 0.000220 - ° 0.000855 0.000154, 0.000553
WATER & OTH IND ..+ 52 * 10.0.. ; 0.0 0.0 0.0 0.0
WEOLTSALE TRADE .53 0.029022 0,031161 0.0811€0 0.014750 0.034358
- RET)IL TRADE . 58 .. 0.00896%7°  .0.004051 0.007907 0.008p77 0.005557
FINANCE 55 0.003562 0,006948 0.005961 0.004755 0.010439
* PFAL ESTATE :PENTAL 56 © 0.000024° 0.000008 0.000356 .0.000008 0.000012
TDUCATION & RELATED . 57. . -0.129032 © 0, 000008 0,000060. 0.000000 0.000000
‘BOSPITAL & HMEALTH 58..- . 0.000002  0.514302 0.000002 0.000044 - 0.900053
.ACCO® & POOD SERV 59 . 0.026208 0.007718 1.396132 0.009062. 0.012147
BUSINESS SERY IND 60 . -0.005477 - 0,006630 0.005493 - - 0.229580 0.005501 °
PERSUNAL SERV IND ' 61 " ' 0:005349 0.006422 0,004355 T 0.007856°  ~ 0.297204
6.053032" 1.140590 4.,303288
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TABLE ©+7  CONSONPTIYE WATER U0SE INTERACTION
h \\
VREZAT, BARLEY, OIL  OTH CEREIL HAY,
UNZILLED oENILLED SrEDS CROPS FORAGE
1 ‘ 2 k] 4 ‘ 5
VA®LT PRODUCERS 1 0.0 0.0 0.0 0.0 0.0
BARLEY PRODUCZRS 2 0.0 0.0 0.0 0.0 0,0
OYL STEDS PRDRS 3 0.0 0.0 0.0 0.0 0.0
OTH GPAIN PRDRS b © 0,0 0.0 0.0 0.0 0.0
FOFAGE PRDRS 5 0,0 . 0.0 0.0 0.0 0.0
LIVESTOCK PRDRS 6 0. 028622 0.,031751 0.028731 0.021817" 0.021133
POULTRY ¢ EGG .PRDRS 7 0.000634 0.000730 0.00C56u . 0.000548 0.,000553
DAIPY PRODUCERS ] 0.00001%1 0.000012 0.000009 0.000009 0.006C 10
OTH AG PEDRS . 9 0.0 0. 0.0 0.0 0.0
PORESTRY . PEDRS 10 0.0 0.0 0.0 0.0 (0.0
FISHING, F & T PRDRS 11 0.0 6.0 0.0 ., 0.0 0.0
COAL NIRING IND 12 0.000017 0.00001¢ 0,000014 405000013 . 0,000014
CPODE OIL & GAS IND 13 0, 816495 0.925992 0.671329 . 0+568998. - 0.609190
OTR KINING IND .1 0.0 0.0 0.0 0.0, 0:0.
PFAT PROC IND 15 0.000511 . 0.000589 0.0004u7 . 0.000422 0.000u81
DAIRY INDUSTRY . 16 0.000210 - 0.000281 0.0001082 0.000172 04000199
PEZDS MFR IND 17 0.000087 0.000101 0.000081 0.000073 0.000077
FLOU® CER BAKERY IND 18 0.,000025 0.000031- 0.000023 €. 000021 0.060024
VEGETAELE OIL MILLS 19 0.000002 0. 000002 0.000002 0.000002 0.0000¢02
SOFT DPINKS MPR IND 20 0.000130 - '0.000155 0.,000125 0.000120 0.000131
BEEPS' &L ALC MPPR IXD 21 . 0,000153 0.009%175 0.,000132 0.000123 0.000146
OTE POOD MPR IND 22 €.000312 0.00038% 0.000275 0,000270 0.000294
RUBBTR PROD IND 23 0.0 0.0 .0.0 0.0 0.0
LEATHEPR PROD IKD 24 0.0 040 0.0 0.0 1 0.0 :
TEXITILE PROD IND 25 0.003866 0.003912 0,003876 0.,002685 0.017051
KNITTING BILL IND 26 0.0 0.0 0.0 0.0 0.0 .
¢ CLOTRIKG IND 27 0.0 C 0.0 0.0 . 0.0
-W0OD PPOD IND . 28 0.001875 - 0.002008. 0.021605 0.001363 0.001717
PURNITURE IKD ‘29 0.0 - 0.0 0,0 N 0.0
POLP & PAPER IND 30 0.007824 ‘0. 010945 0.007461 0.0071%3 0.0075€3
PEINTING & PUBL IND 31 . 0.000175 00203 0. 00C1150 0.000142 C.000163
PFINARY r2T IND -~ 32 0.242257 0. 256063 0. 176621 0.158898 0.208306
. MTTAL FAB IND 31 0.032373° 0.03u€11 0.023%79 0.021131% 0.02843%
MACEINTPY IND 34 0.002546 . 0.002571 0.001494 0.001439 0.002zz2
YEANSP EQDIP IKD - 35 0.000410 0.000u58 0.000322 0.000253 - 0.0C0373
"ELECTIR AFPL I5D 38 0.0 0.7 S 0.0 T 0.0 0.0
CEMTNT ¥PR IKD 37 - 0.008255 0.008851- 0.006948 0.005942 0.C067¢€9
CONCPETE PROD IND ., 38 0.002137 . 0,002313 0.001776 0.001529 0.001764
PEADY 'PIX MFR IND- ' 39 . 0,000930 0.001006 0.000772 0.000665% 0.00077¢
OTF FON~EETAL IND 40 " 0.001116 0.001208 0.00C926 0.000795 0.006532
PETROLIUY £ COAL IND (3] 0.211770 0.22817¢% 0, 164912 0.117630 . 0,74u634"
FEFTILYZER MPR IND "“342 C. 700367 0.869737 0.63151¢C 0.673155 " . 0.600872
CHEXICAL £ REL IND ¢ &3 0.8709%2 1.612307" 0,90233u 0.847353 '\ 0,8£3575
¥ISC ¥FF IND. T . 0.00335% -0.003782 ’ 0.002654 © 0.002629 . 0.0028L7
. KIW CONSTR IND . a5y’ 0.0 0.0 - ~Ca0 0.0 0.0
"F2PAIR CONSTR IND ~ &€ 0. 000084 0.000089 0.000071 - 0.000085 0.000067 -
TRLNSP SEPY IND - - 47 0.0 | 0.0 - c.0 : 0.0 ) 0.0
" STOPAGE SEPY IND . 48 0.000247 'c 000257 0.00C 240 0.000231 o.oooz3u
COMXUNIC SERV IND -~ 49 B . 0.0 W 0.0 0.0 - 0.0
TLIZCTPICAL POWER * 50 6.047988 0.045189 0. 033707 0.036287° 0. oaesez
GAS DYSTEIB IKD ' . - 5% 0.0 : 0.0 . - 0.0 0.0 0.0
WXTEF & OTH IND 52 0.0 0.0 © 0.0 0.0 . 0.0
WACLESALE TRADE 53 0.003698 0.003874 0.002390 0.003191 0.0035¢6
- RETAIL TPADE 54 5 0:000458 0.000u82 0.000532 0.000313 0.000z22
PISANCT | : 55 - 0.000573 " 0.00C556 C.000432 0.000u42 0.000360
PIAL ESTATZ RENTAL 56 0.001559 " 0.0015%9 . 0.001654 0.001742; 0.001409
" PDUCATION & RELATED ‘57 .0.000000 0.000000 0. 000000 0.000000 0.0060000
HOSPITAI & HEALTH 58 - 0.000000 0.000C09 0. 000000 0.000000 0.00000¢C
ACCO¥ & POOD SERV ' 59 0.000398 0.000u56 0.000349 0.000335 0.000372
BUSIKISS SBRV IWD 60 0.0 0.0 0.0 0.0 | 0.0
PYRSOKAL SERV IND 61 0.0 0.0 0.0 0.0 0.0
‘sow 2,992420 3.850787 2. 674525 2.878036 2.586155
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TABLE C-7 CONSUNPIZ VE WATER USZ INTERACTION (CONTINUDED)

POULTRY

LGS IN

SHYLL
. v . 7 " 8
VHZAT PRODUCERS \ 1 0.0 0.0
BAPLEY PRODOCERS 2 0,0 0.0
OIL SEYDS PRDRS 3 0.0 0.0’
OTH GRAIF PRDRS 4 0.0 0.0.
YORACY PPDRS ) 0.0 0,0
LIVXSTOCK PRDRS [ 0.699454 0.699454
POULTRY & EGG PRDRS 7 5,770952 5.770952
DAIPY PRODUCERS :8 0,000160 0.000160
CTH AG PRDSS | W -9 0.0 0,0 »
YOPYSTRY PRDES 210 0.0 0,0
PISHING, R L T PRD®SK11 0.0 0,0
COAL FINIKG IND "2 0.000015 0.000015
CRUD® OIL & GAS IND .13 0.718042 -0.718042
OTH FINING IND AL 0.0 ‘ 0.0 -
PEAT PROC IND A5 0,022950 0,022950
DAIRY IKDJISTRY 16 0.003051 0,003051
YTEDS BPR IND ” 0.386171 0.3u6171
TLCUR CLP BAXERY IND, 18 0.000039 0,000039
VEGETALBLE OIL KILLS .19 0.000001 0.000001
SOPT DPINKS EFF IND 20 0.000187 0,000147
BEEPS § ALC MPR IKD 21 0.000223 0.000223
OTH FOOD KFR IND 22 0, 005449 0.0054849
POBEEP PROD IKD: .23 0.0 0,0
LEATREP PPROD IN 24 0.0 0.0
TEXTILE PROD IK 25 0.003538 0.003538
FRITTING MILL IND 28, 0.0 0,0
CLOTHINC IND 274 0.0 0.0
VOOD FPOD IKD 28 0.001171 0.004171
PORNITOPE IED 29 0.0 6.0
PULF & PAPER IND 30 0. 008355 0.008255
PFINTINKG & POBL IND 31 0,060202 0,000202
PPINARY P2T IND 32 0,160394 0,160394
. PETAL FAB IND - k1 0.027255 0.02725%
BACHINERY IND .38 0.000955 0.000955
TRAKSP EQUIP IND 35 0.000508 0.000508
¥LECTR APPL IND - 36 0.0 > 0.0
CENTNT EPR IND 37 0,005721 0,005721
CONCRETZ PROD IND 3e 0.001721 0.001721
RTADY FIX MFR IND 33 0.000749 0.0007u49
OTH NON-XETAL IND 40 0.000399 0,000899
PETPOLEU® & COAL IND 41 0.1035870 0.105870
FIFTILIZEP KFR IND &I 0. 158411 S 0.168411
CHEMICAL & PEL IND . 43’ 0.826993 0.8369893
®ISC MPR "IND 4y 0.,003148 " 0,003146
WEW CONSTE® IKD K 0.0 . ’ 0.0
PEPAIP COKSTR IND 46 0:000049 0.060049
TRANSP SERV IND 47 0.0 - 0.0
STOPAGY SEPV IND 48 b 0.002710 0.002710
COMEUNIC SERV IND 49 0. 0.
ZITCTPFICAL POWEP 50 0.0u43613 -0,0483613
GMS DISTRIS IND LA . 0.0 0.0
¥ATEF & OTBE IND . = 52 . 0.0 T 0.0
WHOLESALZ TRADE 53 0.003535 0.003535
‘RETMIL TRADE 54 0.000257 0.000257
FIFANCE i 55 .0.000337 0,000337
REAL ESTATE RENTAL 56 0.000376 0.000376
EDUCATION & PELATED 5~ 0.000000 0.000000
HOSPITAL & HEALTH 58 0.000000 0:000000
AECOX & POOD SERY 59 0.000416 0,000416
BOSIKESS SERV IKD 63 0.0 . 0.0
PYPSONAL SERV IND &1 o.c 0.0
son 8.943724

8.983721

HILK,
CREAN ONP
9

=4
-

0,000176
0.,000900 !

0.007601
0.000188
C. 289590
-0.028343
0.00%u61

- 0.000527

0.0

C. COBUGE
0.002195
0.000955
0,901148
0.200593
0,23715u
1.076572
0.003491
0.0
0.000085
0.0 °
C.000532
0.0 ’

0.096158
0.0 -
0.0

0.004385
0.00C57u
0.000853
0.000571
0.000500
0.000000
0.00038%

~

0.0
0.0
3.385670
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PAGY
OTR AG POPEST PISHING,
PROD PROD AL T
10 1 12
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
0.018969 0.329859 0.016874
0.000395 0.004371 0.000230
0.000005 0.000049 0.00C005
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0000156 0.000005 0.002002
0.250943 0.169002 0.195153
0,0 0.0 0.0
0.000289 0.010503 0.000237
0.000095 0.000938 0.000099
0. 000050 0.003415 0.000238
0.000009 0.006074 0.000010
0.000000 0.000000 0.000000
0.000049 0.200513 0.000056
0.000049 0.000€99 0.000077
0.000089 . 0.000716 0.000091
0,0 0.0 0.0
0.0 0.0 0.0
0.001920 0.002453 0.007199
0.0 0.0 0.0
0.0 0.C 0.0\
0.003403 0.00174€ 0.002409
0.0 - 0.0 0.0
0.001369 0.006933 0.002490
0.000051. 0.000673° ' 0.000077
0.082028 0. 256462 0.093312
0.011454" 0.042538 . 0.016040
0.000854 0.0C1187 * ~ 0.00C131
0.00013¢4 0,001772 0.€02757 _
0.0 0.0 0.0
0.002947 0.008174. 0.001557
0.000914 0.002317 €.0075863
0,000397 0.001008. 0. 000254
0.000477 - 0.001210 0.000304
0.041555 . 0,062570 0.076754
0.019813 0.005715 - 0.001242
0.129740 . 0.255326 0.295512
0.005331 0.006151 0.01u23¢
0.0 0.0 0.0
0.000024 0.000C77 0.000008
0.0 0.0 0.0
0.000048 0.500223 €. 000064
0.0 0.0 0.0
0.056163 0.012706 0.004E27 .
. 0.0 0.0
0,0 0.0 040
0.00675¢ 0.0C2558 0.001345
0.000363 0.000434 0.000311
0.000129 0.000490 .000399
0.090001 0.000016 0.000001
0.000000 0.000000 ° - 0.000200
0.000000 0.000000 0.000000
0.000346 0.001432- - 0,000157
0.0 . 0.0 S 0.0
0.0 0.0 0.0
. 0.629194 1.236710 0.735353



CONSUHPT!V! WATEE USE INTERACTION tCONTIRU!D)

TABLY C.7
' \
/ COAL CRUDE NATORAL SULPHUK oTy pIN
/ oIL cas, PROD
13 14 15 16 17
¥HEMT PRODDCERS 1 0.0 0,0 0.0 0.0 0.0
BAPLYY PPODUCERS 2 0,0 0,0 0.0 0.0 0.0
OIL SEEDS PRDRS 3 0.0 0.0 0.0 0.0 0.0
© OTH GRAIN PRD2S 4 0.0 0.0 0.0 0.0 0.0
YORAGE PRDRS L v, 0.0 0.0 0.0 0.0
LIVESTOCK PHDRS 6 0.082973 0.023427 0.023427 0.023427 0.080651
POULYFY ¢ BGG PRDRS 7 0.002070 0.000603 0.000603 0.00060) 0.002091
DAIFY PRODUCERS 8 0.000042 0.000012 0.000012 0.000212 0.000042
OTH MG PRDRS 9 0.0 0,0 c.0 c.0 0.0
FOPESTPY PRDRS 10 0.0 “0.0 0.0 0.0 0.0 -
YISEING, H & T PRDRS. 11 0.0 0.0 0.0 0.0 0.0"
COAL MINING IND . 12 o.oo9u2u 0.00C008 0,000008 0.000008  0.000C13
CPUDE OYL & GAS INXD 13 0.25156u4 12,672586 12.872586 12.472566 0.239919
OT8 MIFING IND 3\ = 0.0 0.0 0.0 . 0.0 .

MEAT PROC IND 15 0.002081. 0.000600 0.000600 0.000600 0.0021702
" DATRY INDOSTRY 16 0.0009uy . 0.000271 . 0.000271 0.000271 0.000954
PEEDS EFR IND 17 0.000247 0.000074 0. 000074 0.00CD74 0.000247
¥YLOOP CEP BAKZFY IND 18 0.000077.. .0,000023 0. 090023 0. 000023 0.000078
/%:G:TABL: OXL PILLS 19 0.000000 - 0.000000 . €. 000000 0.0000C0 0.000000 .
SOFT DPINKS MFR IND 20 0.000540 0.000155 €. 000755 0.000155 0.000546 -

/ BEETPS & ALC EPE TND 21 0.000737 0.000210 . 0.000210 0.000210¢ o.ooo7ug
ord roop mrs 1N 22 C.000681" 0.000202 - . 0.0002072 0.000202 C.00068
RUBBZ® PROD IKD | 23 0.0 0.0 . 0.0 . 0.0 00
LYATRER PROD IND 24 0.0 0.0 0.0 0.0 /0.0
TEXTILE PRGD IND 25 4 0.001166 0.000377 0.0002377 0.000377 /0.000533
KNITTING RILL XIND 26 0.0 0.0 0.0 0,0 /0.0
CLOTEING. YND - 27 0.0 . 0.0 0.0 0.0 L 0.0
®QOD PFOD IND 28 C. 001307 . 0.001655 0.001655 ©  0,001655 0.00084y
FURNKITUPE IND 29 0.0 0.0 0. . 0.0
POLP & FAPER IKD - 30 0.007194 0.002594 0.00259z 0.002594 0.007968
PFIRTING € PUBL XIND 31 0.002707 0.000209 0. 000209 0.000209 0.000716
PFIMARY MY¥T.IND 32 0.3242u8 0.177858 0.177858 0.177856 / 0.427217
M¥TAL YAP IND 33 0.035683 0.017789 0:017789 0.017789 0.0635341
MACEIKEFY YED 3y . £.00198% 0.0%0683 0.000683 0.000€¢93 . 0.002134
TRANSP 2QUIP IKD 35 0.002347 0.000845 0.000u445 0.000455 0.001536
PLECTF APPL XIED 36 0.T 0.¢C 0,0 0.C 0.9
CENENT EFR IND .37 0.005390 | 0.0509u37 0.009437 0.009437 ,0.0038¢¢
CCNCPETE PROD IND 28 0.0€1713 0.002236 0.002336 0.60233¢ 0.0C1382
READY YIX NFE IXD 39 0.0007u5"" 0.001017 0.001017 €.001617 . 0.000602
OIE NON=M®TAL IND &0 0.000855 " . 0.001220 0.001220 0.001220 0.003722
PITPOLED™ ¢ COAL IND 41 0.085782 0.021628 0.02163u 0.02163¢ 0.09(805
YEPTILIZER EFP IND 42 0.004322 0.001432 0.001432 0.001422 0.00429¢

- CREMICAL & REL IND 43 0.282R49 0.180785 0.160785 0.150785% 0. 275409
nIST EF? IND 4u 0.011019 . -0.002807 0.002607 0,002827 6.007357
K¥F CORSTR IKD 45 0.0 0.0 0.0 0.9 0.0
RIPAIN CONSTR <ZND ue 0. 000043 0.000104 0.00C104 - 0.000194 0.009024
TPANSP SEPY IND u7 .0 0.0 0.0 0. - 0.0¢
STORAGEZ SERY IND 48 0.000224 0. 000080 0.000084 0.00003% 0.000219
COM¥MDNIC SERY IND us 0. 0.0 0. 0.0 0.0
ELZCTRICAL POWER 50 0..137413 0.02u€ET0 0.026670 0.02467,0 0.0231¢e5
GAS DISTETB IND . 51 0.0 0.0 0.0 0.0 0.0
RATEP £ OTE IND 52 0.0 c.0 0.0 0.0 0.0
WECLESALT TRADE - 53 0.003151 0.001046 0.00104s 0.0010u6 0.00314y
FETATL TRADE 54 "6.,000653 0.000171- 0.00¢171 0.000171 0.000547
FIKANCE 55 0.000485 0.001258 0.001358 0.001358 0.0003e5
PEAL BSTITE R'NTAL 56 0.000005 0.000002 0. 000002 0.000002 0.00000¢
YDUCATION £ BZLATED 57 0.€00000 0.000€00 0.0600000 . 0.000000 0.000G0¢
HOSPITAL € HEXLTH 58 0.000900 0. 000000 0.000000 0.000300 40,000CC0
ACCOr ¢ POOD SEZpV 59 0. oo1fb9 0.000428 0.006428 0.000428 0,001526
BUSINEISS SERY IND 60 0. 0.0 0.0 0.6 0.C
PEPSONAL 5'2' IND 61 0.0 0.0 0.0 0.0 0.0
SO 1. 261892 12. 928290 12928250 12.928290 1.223172

PAGE

Brer,
PORX ricC,
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coCooo

1 05045
€2520

00505
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CO0OO0DwrOCOCOO

i

[=X-2-Z-¥-X- N

0.3550u5
0.0

£.578876

0,001599
0.,025492
0.000060

00320

0.000001 -

0.600179
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0.002282
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0.00J8ug

0.0814908
0.30021
0.6922uy
0.004353
0.0

0.0C005:
0.9

.0.000405%
0.0

0. 059919
0.0
0.004230
0.00027¢
0.000439
0. 000701
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. 04002003
0. 003592
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0.0
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TADLE C=7  CONSUSPTIY? WATER DS IRTERACTION (CONTIROED) PAGY
pAIrY, rreps Yre 01L rLoue, 50IT [ 34318
FRO nrR PROD CIR L p DRINKS t alc
‘ 1 20 21 22 23 24
YHEAT PRODUCERS 1 0.0 0.0 0.0 0.0 0.0 0.0
PIRLYY PRODUCELRS 2 6.0 0.0 0.0 0.0 0.0 0.0
OIL SEEDS PRDRS k} 0.0 0.0 0.0 0.0 0.0 0.0
OTH GRAIN PRDRS [] 0.0 0,0 0.0 0.0 0.0 0,0°
PCPAGY PRDRS 5 0.6 0.0 0.0 0.0 0.0 0.0
LIYESTOCK PRDRS i 3 0, 417927 1.3794 06 0.292999 0.288985 0.171197¢ 0,075990
POULTRY & RXGC PRDRS 7 0. 005482 C. 017508 0.0030804 0.028221 0.018500 0.00315¢
DAIRY PRODOCERS 8 0.022118 0.0003 14 0,0000239 0.000280 0.060217 0,003052
OTR AG PRDHS 9 0.0 . 0.0 0.0 0.0 0.0
PORESTRY PRDRS 10 0.0 0.0 0,0 0.0 0.0 0,0
TISAING, B & T PRDRS 11 0.0 0.0 0.0 0.0 0.0 0.0
COAL MIRING IND S 12 0.000025 0.000016 0.000014 0.000015 0.000008 0.00001%2
CPODZ OIL & GAS IND %3 0. 851132 0005827 0, 271247 0,438072 0.236594 0.242946
CTE BINIKG 1IRD 1 0.0 0.0 0.0 o0 0.0 0.0 '
MEAT PROC IND 15 0.002761 0.045345 0,009297 0.009025 0.00504¢6 0.0020#19
DAYPY INDUSTRY 16 0.571130 - 0.005911 0.000509 0.00375% 0.001288 0.000910
PXEDS NPR IND 17 0. 020866 0.686806 0.000534 0.058055 - 0.00152% 0.0003132
PLOUP CRP BAKERY IND 18 0.00009) 0.000068 0.000062 0.064339 0.006142 0.009079
YIGETABLE OIL RILLS 19 0, 000001 0.000001 0.1062%2 0.000001 0.060C00 0.600001
SOPT DRINES NPE IND 20 0.000287 0.000245% 0.000419 0,000278 1853960 0.000510
BEPRS & ALC BPP IND 21 0.000441 0.000380 0.00C138 0.,000u672 0.0012u0 0,727269
OTS POOD MPR IND 22 €. 010097. 0.010728 0.00037% 0,01895% 0.040706 0.003568
FUBBTR PROD IND 23 0.0 0.0 - .0 0.0 © 0.0 U,
LIATEEP PROD IND 24 0.0 0.0 0.0 0.0 0.0 0.
TIXTIL® PRODP IND 25 0,00u5€2 0.006777 0.0023891 0.0%1400 0.001727 0.001817
KENITTING MILL IND 26 0.0 0.0 0.0 0,0 0.0 0.0
CLOTRIKG IND 27 0.0 0.0 0.0 0.0 0.0 0.3
V00D PROD I¥D 28 0.002239 0,001€6 04 0.00239 11 0.001606 0.001593 0.00292)
TOPNITIPE IND 29 0. . 0.0 0.0 0.0 .0 0.0
POLP & PAPIP IND 30 0,03382% 0.015005 0.006479 0.024151 0.025984 0.020u69
PPINTING [ POBL IND 31 0,00038% 0.000338 0.C0C Y48 0.00037¢ 0.00073¢ 0.000668
PEI®APY HMET IND 32 0.323793 0,238863 0, 18690 ¢ 0.193793 0.360764 0,263105%
PETAL PAPD IND 33 0.072293 0.,0u4u818 0,0368u5 0.0304u) 0.084292 0,052u74
YACRINZRY IND 3u 0,061103 0.001318 0.C04u2 0.061392 0.001053 0,001258
TPANSP 2QUIF IKD 35 0.000501 0.000029 €.000376 0.000e82 0.0C15%9 0.5C1369
212CT® APPL IND -36 0.0 D,0 .0 0.0 0.0 : 0.0
CEXENT MFP IND k¥ C.00916u 0.006606 0.008511 0.006533 0.032632 0.02u193%
CORCRITE PROD IKD 38 0,003137 0:001921 0.00168% - 0.00195) 0.015285 0.011933
READY FIX MPR IND 3¢ . 0.,001365 0.000836 0.000723 0.0008¢€6 0.006€50 0.00u801
OFE NON-NEIAL IND 40 0.0016138 0.001C0u 0.000868 0.0061029 0.007962 C.CCSTb4
PETPOLZU® £ COAL IND 41 0.145711 0,115233 0. 100051 0.118147 0.072191 0.06€2971
PERTILIZER MFEK IND &2 0.121183 0.331139 0. 2724 34 0.295365 0.085528 0.172308
CRIMICAL € RZIL IND 43 C.760426 1.23936% 0.803571 0.80873¢ 0. 595863 0.61139a
FISC MPP IND 4y 0.007825 0.005131 C.01987¢ 0.0075%1 0.011549 0.009772
¥EV CANSTR IKD 85 0.0 0.0 0.0 G.0 0.0 0.0
REPATP COXNSTR IND ug 0.000062 0.000060° 0.0000u¢ 0,000054 0.00004C 0.003043
TPANSP SEPV.IND 47 - 0.0 .0 0.0 .0 0.0 - 0.0
STOFAGE SIRV IKD 48 0.0C0367 0.005330 0.001360 0.000276 6.003711 0.00226u
COXMUNIC S¥RV IND W . .0.0 0.9 0.0 0.0 0.0 .0
®IRCTRICAL POWER 50 0.069562 0.086888 0.041015 0.06274u 0.0%23465 0.03u4735
G»S DISTRIpP IND 51 0.0 0.0 0.0 ) 0.0 0.0 0.0
W)T2F & OTH IND 52 0.0 0.0 0.0 0.0 0.0 , 0.0
WHEOLESALE TRADE 53 0.00397x 0.006179 0.0035%7 0.00u557 0.00u400 0.00361u
PETAIL TRADE 5% T 0.000525 0.000u2u 0. 000459 0.000457 0.0005%1 0.0C0uE2
55 0.000413 0.000387 0.000282 0.000u422 0.000345 0.000271
PEAL ESTATE RENTAL 56 0.000289 0.000670 0.00C826 0.000639 0.0060133 0.6C2319
.EDUC2TION & RELATZD 57 0.000000 . 000000 0. 000000 0.000000 0.000000 0.002000
BOSPITAL & BEALTH 58~ 0.000000 .000000 0.000€00 0.00000¢ 0.000000 0.00020)
ACCOr S POOD SEPV 59 ©  0.000303 0.000695 0.090615 0.000%7u0 0.C01567 0.,001432
BUSIKEZSS SIRY IND 60 0.0 0.0 0.0 0.0 0.0 0.0
PERSONAL S2RY IKD 61 0.0 0.0 0.0 0.0 0.0 0.0-
3.087923 8,662406 2..27233% 2,4106u2 3.306238 2.38M119
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CXVECTFTXNPSLYND

TABLEC =Y

¥ETAT PrODUCERS
RARLEY PRODUCERS
OIL Srppx pRpRS

OTH CPAIR PRONS
POPAGE PRDAS '
LIVESTOCK PRORS
POULTPY & 2GG prpRs
DAISY ProDUCERS -
OIR AG PRDRS
FORESTRY PADRS

YISHING, N € T Papys 3

CCAL ®IXIng 2D
CFUDE OJL & GAS 1¥p
OIR NINYNG XIND

MIAT PFOC IND

DIIRY INDUSTPY
PIEDS EYR IND

YLOUR (2R BAKE®Y IND '35

VEGRTABLE OIL PILLS
SCPT DPINKS MPP IND
BI®RS & ALC MPP IND
OTH PoOD PPR 1fp
ROBFER PPOD IND
LEATEER PROD IND
TEYTILE PPOD InD
KRITTING MILL INp
CLOTHING IND

VOOD PROD IND
YUPNITOR® INp . :
POLP & PAPTR IND
PTINTING & PUBL IND
PFINAFY RPT IND
NXTAL FAB INp
FACPINZPY IND .
TEANSP EQUIP IND

CONSUNIITYE WATER D5E INTERACTION {CORTYNUY D)

CEXENT PFF IND

CCECP2TE PROD IND
FYADY r2x mep 1xp
OTR FOK-rETTAL IND

PrT®OL®0" ¢ coag IND 41

PEFTILIZ®R AFR IND
CREMICAL © REL InD
"ISC PR Yhp ,
NIV CONSTR IND -
PIPAIN CONSTP Zib
TEANSP S®RY IND
STOPAGE SETpV IND
COXB0NIC SERV zxp
IIECTYICAL POWER
GAS DISTPIB IND
¥MTIR § OTE IED
WECLESALE TRADE
PETAIL TRAGE
PIFAKCE

PIAL PSTATE RENTAL
EDICRTION & RYELATED
BCSPITAL & BEALTH
ACCOr.¢ POOD SERV
BUSINESS SERvV IND -
PIPSOKAL SERY IXD

OTH roobs, TIRES € OTR Ropnps Leatury
¥es romys PrOD. PROD
28 2 n 28
¥ 0.0 ¥ 0.0 0.0 0.4
2 0.0 0.0 0.0 0,0
3 0.0 0.0 0.0 0.0
) 0.0 0.0 0.0 0.0
L 6,0 : 0.0 0.0 0.0
¢ 0. 3433150 0..0670¢C0 0. 0670¢) 1.056081
? 0.13%9195 0.00166) 0.00166) 0.010%06
8 0,00171a 0.040031 0.0300 1 0.000064
9 0.0 0.0" 0.0 0.0 |
10 0.0 0.0 0.0, 0.0
1 0.0 0.0 : 0.0 0.0
12 0.0000123 0.000013 €. 00001 0.000C1)
13 0,358468 0, 13504 0. 14154y 0.10276¢
S 0.0 0,0 0,0 | 0.0
A8 0.003vp9 0.001866 0,00186¢ 0.034780
16 0.003616 0,000675 0,00067¢ 0,000711
17 0.011321 0.000221 0.00¢23 0.00165%
0. 000646 0,000083 0,03208% 0.000062
19 0.000001 0,000000 0.00¢052 0.0000¢0
20 0.000379 0.060372 0,0)2372 0.000358
2 0,002756 0.000520 0.000520 0.000u95
22 0.393279 0.000695 0.002655 0.00121%
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 .0
25 0.003387 0,030072 0.030072 0.019532
26 . 0.0 0.0 N 0.0
27 0.0 0.0 0.0 0.0
28 0.004881 0.002005 C.032005 0.002425
29 0.0 0.0 . 0.0
k)] 0.023982 0.03%135 0.023%195 0.018353
31 0.030503 0,000331 0.000531 0.00c507
32 04331743 0.230348 0,230348 0.231M8
33 0.074523 0,037976 0,037976 0.6477c4
3 0.001212 0.000662 0.0008¢2 0.000653
35 6.001108 0.00112% 0, 0011138 €,000952
k] 0.0 0.0 0.0 0.0
N 0.005384 0.007797 C.007757 0.004943
38 0.003560 0.00206¢€ 0.00205¢ 0.001761
39 0.001549 0,001234 0.001334 0.000765
45 0.071283 0.,001€01 C.021401 C.00092¢
0. 084404 0.0377as 0.0377:5 0.028240
42 0.219375 0.012771 0.012771 0.022878
43 0. 716398 8,20u647 4, 206647 1.223530
4y 0,01894¢ 0.011468 0.011u¢s 0.018907
45 0.0 0.0 0.0 o0
ug 0.000948 0.009036 0.00003¢ C.000031
47 0.0 0.0 c. 0.
43 0.0003¢€5 0.001apg 0.0C14e8 C.000u84
43 0.0 0.0 0.0 0.0
5¢ 0.C37691 0,0323¢c1 0.0323¢1 0.023315
$1 0.0 0.0 0.0 0.0
s2 0.0 0.0 0.0 0.0
53 0.00502¢ 0.005078 €. 008975 0.00u4530
S 7 0.000455 0.000331 0.090329 0.000335
55 0.000374 0.0003u9 0.00C 345 0.0003ug
56 - 0,000594 0.00060S 0.0500¢5 0.600045
87 0,000000 0.000090 0.025009 0.000000
58 0.000300 0.00C000 9. 090900 0.00%00¢0
59 0.091062 0.001C61 0,0213¢1 €.c01006
60 - 0.0 0.0 0.0 . 0.0
61 0.0 0.0 0.¢ C.0
2. 619507 4,874731 8.87873)
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TABLY Co7  COWSURMITIYE WASED USE 3WTPRACTYION ({4 AL T2 : rPace: .
(Lﬂfﬁ}la LuANPs ¢ ¥00D Pron RALLZR Fulr o PRIt
M PLYVOUGH ' »rs torit PAFES t pun
. L 7 L¥) 33 4 E 1 e
# WRIAT PpODUCERS ] 0.0 e o, . 0,0 0.0 0.0
BARLEY ¥ROLUCEDS 2 0.0 ' 0,0 0,0 8.0 6.6 0,8
, 0L SYPRS BRDES 3 0.0 0,0 0.0 0.0 6,0 6.0
OTH CPAYN PRDRS 4 0.0 0,0 0,0 0,0 [ 0.0
POSAGY PRDNXY 5 6.0 0.0 0,0 6,0 0.0 6,3
LIYEETOCK PADARS 6 0. 00444 0,08631% 0.086233% GobbhEel Va0 0. 0EYIDY
POULYRY 6. RUGC Papas 7 0002041 Q.00180% 0.00%Vkb% .001304 G 001585 0,00 utu
PATEY PRODUCERS ] dg@ 6.500541 0.000033 0,0020)) 00000 8% 0.030v 3w Q. 000027
OTH MG FRDRY » v. 0 0.0 0.0 .0 v e.0
YORZSTRY PRONS W 0.0 0.0 0.0 e.0 ¢. ¢ 9.0
FISRING, M & % PADRS VY 0.0 0,¢ ¢, 0 e.0 0.¢ t.0
COML EYINENG 3D 12 0.000013 0,00001¢ €.007015 ,000000 0.0c0LL0; 6. 003208
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- BERDY-MIX MFR IND ~ 39 20.009593 0.023609. - . 0.000557 0,001537 ©0.000526 -
o QTE NON=EETAL IKD . . 4G, 0.011408° -, 0,0283871 - 0,00C71€ 0.001845 0.001112.
PETROLEUY £ CORL IND, 41 © 0..068181 -0.121821; - 0,098565 0.048886 .  0.016727
. FERTILIZEE EFR IKD ~ 42 . ~0,003332.  ''0,005088"-." 0,001€15 0.003u30 .- 0R0OOIESS
CUCEEWICAL- & REL _IKD. - 43 0.UB3374 - w~o.769006 0. 16€M6L L. 0.257635 . 0.M33675
. pISC BFP-IND R 1 S 00011701 0 0,026514 0L002uuE" . 04008334, 0.003238
HEF CONSTR.IND . = i 45 0.013500: 0.0 040 - 0,0, 0.0
/RZP).iP CONSTR IKD U6 - ° 0.000028 0. oozeuz‘ . 0.0000 4 0000716 " . 0,063 50
TEANSPSERV IND 4T 0.0 0.0 0N0 . 0.0 0.0 ..
" STORMGE SERV -LND. . .48 -~,o.000252 o0 ooouawv, . 000123 ‘o 11ue7u €.006091
" CCHYURIC SERV IKD.. . 49 .1 70,0 " ¢ 060" R I B o 0.0
CPLECTRICAL POWER, - 50 . . 0.018%92. 0. 030122 0. osozssi;, ,o Q28593 . 0.011253
GRS DISTRIB IND Y |, 517 00 e 0N © 04D, e 0.0
© YATER .6.OTH IND . - 752 060 Lo 0005 T 0,00 8 o.o L 0.0 e
;WHGLESALY TRADE -~ . 53 .. 0. 005610 0,007701;. svo.colo77h T 04062437 . ',o.ooqags:-"
- FETAIL CTEADE o .. B4 .0.000758 7 . *0.007Y250 . 0.008560 01000509, - . 0.000%6
& PINNNCE, e 55 1 0.000253" 70.000205 . . 0,000138 0.00080F 7 7 0.000274
U pYAL TSTATE PENTAL 56 - .. D.000004 {1 0.000005 ::: 0,000002 .. 0,000005. 04000002
_{®DOCATION & RELATED - 57 - .7 0.000000 -0, 000000 . -0.002000 L 0,600990." . 0.000000
C RCSPITAL & BEALTH 887 107000000 0,000000 - - -0,000000 [ - +.0,60CI0C 1 . . 0.000000 I
U ACCON-E PO0D SIAY 59 . 10.000690 0.000874 fi_no.oocyza-w- 04001127 7 0.00044)
. . BDSINESS SERV/AAND. . - 60 10,07 0.0 - v D0 0.0 S 0aD
‘ P?PSOHAL sery IKD.. - 61" 0.0, 0.0 0.0 o _»Ap;o, 1040
','snn '-.2.911u95 . 5.182556 ’0.7366031' 1.006731 .;0;ﬂ152757
- o . .
ras b -

7o

0.000478

00740
70863

OU‘OOO

0.000u78
0,000213
0.000069
+0,000018
. 000001
0.003122
0.C02165
0.000153

.
[=4

00103

02005! -

ooépooo

cooooco

0. oozous\
0,002179 -
0.1922¢66
0,016576"
© 0.000540
0.000393 .
0,07
0. 011550
0,002814
0.001224

0, 00V470

i 0.02747€
04001232
0.00uB63 "
0.002831.

6529
‘,"‘ N

oi:n:o
o8s
OONO

0 001949
0.6633501
0.000351
‘0.000902
*0.000200.
0. 600090°
0 000334 /

%? 5

3 1788“5
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TABLY C-7

. WHZAT PPODDCERS

BARLYY PRODUCERS
OIL 'SEEDS PRDRS '

OTH GRAIN PRDRS
POPAGE PRD2S -
LIVESTOCK PRDRS
POULTRY & EGG PEDRS
DAIRS PRODUCERS

OTH AG PRDRS
PORZSTRY PEDRS ‘
FISHING, B & % PEDRS

", COAL SINING IND

I"CRUDE OIL & GAS IND-
OTH ‘MINING. IND,

BEAT PROC IND o
.DAIPY XNDOSTPY

. FYIDS KPP IND

¥YLOUR CEP anzpr I¥D
. VEG2TKBLY OIL MILLS -

SOPT DRIKKS ¥PR IND
BEZPS ‘6. ALC EFR IKD
OTR POOD MFP IND
"FUBBEF PROD IKD.. =,
LEATHEP. PFOD IND
TEXTILE PROD IND
KFITTYHG RILL IND.
CLCTEING IND

¥COD PROD IND
fU”h*TU?’ IND .

¥ETAL ¥2B IND-
< EICKEINERY IN
~TEANSP EQUIP IW:
TLECTE RPPL IWD
CF“ENT EFR IND .
'CCNCRITE- PROD.IND.
PFADY KIX MPE IND
‘OTH NON=EETAL IFD .
"FETROLRUY & CO
FEFTILIZER. EPR TN

IND .

Rb

- JCEE¥TCAL- & REL IND,

S o

BISC MFP. IKD
BEW CONSTR IND
PECAIP.CONSTE TKD ¢
TPAKSP SERY IND
STOPAGE SERV IND
co~-nu*c JSERV IND

¥ BLZCTPICAL POWER

- GES DISTEIB IND
‘WATEE. ' OTE IND
WROLESALE TRADZ -

+ RETAIL TPADE

FIKANCE )
FEAL BETATE PZBTAL

+ EDUCATION - & RELATED .
BCSPITAL & HEALTH .

Saccor ¢ POOD "SERY
-BUSIKESS SERV . .IND

PERSONAL SSPV;IED

son

CONSUMPTIVE WATER UsZ INTERACTION (CONTINOUED)

8 B . “ N
GAS PIPEZ. .WXTEP . wROLESALY BETAIL PINANCE
- SIRV & pTE o o ¢ ot
‘55 56 o 57. 56 . 59
0.0 0.0 0.0 0.0 0.0 )
0.0 0.0 0.0 0.0 0.0 sy
0.0 0.0 0.0 0.0 0.0
20,0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 . 0.0
0.018576 0.105971 0.052778 1.343556 .0.026356
0,.000479 0.001889 0,00132¢, 0.001522 0.000665
0.000010 0.000033 0..00C026 0.000065 0.£00013
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
0.000008 ' 0.000015 0.000006 0.000016 0.000003
. 0.029346" 1,102025  © 0.120700 . 0.128446 0.044340
0.0 0.0 . 0.0 040 0.0 '
0.000377 .~ €.001903 c.oo1§?§~‘v§@.002053 0,000655
- 0.000216 0.0008u8 0.00055u 000604 0,000297
0.000058 0.000265% . 0.000164 0.001329 ,0.000083
0.000018 .. - 0,000071 0.000058 0.0000u49 {0,000 25
..0.,000000 0.000001 0.000000 0.0000c0 0.600CC1
€. 000124, 0.000486 0.000329 0.0003u0 0.000171
0.000168 0,00065g 0.000463 0,000462 0.000z29
0.00015%6 0.000624 0.000auu. 0.000455" 0.000219
0.0 0.0 4" .0 . 0.0 © 0.0
0.0. . 0.0, T 040 0.0 0,0
n.000291~"‘ 001659 0.001757 0.003905 © "0,000450
0.0, o. o 0.0 0.0 D 0.0 :
0.0 0.0, . 0.0 0.0 0.0 .
0.001294° oaoousaz o 0.001838 0.001387 . .. 0,002921-
0,0 . 0.0 . 0,0 .0 0.0
0.001734 . . 0.00815a 0.0082359 0.011817 - ¢.002701%
10.,0001€1 . -+ . 0,000636 0.000505 0.000455" = p, 000254 .
2568 . 0.465433 ° "0,'13ze02 © 0.3146738 0.260669
AoR 0,085473 - 0,02u619 . 0.023¢59 0.022u433
) 0.001327 "¢ 0.06055¢ 0.000652 - 0.000628
8 ' 0.001377 0.0003195 - 0.000913 0,000458
0.0 0.0 0.0 v 0.0 )
0.026631 €.002501 0.005273 0.017¢28
0.004828 0.006603 " 0,001145 . 0.001577 0.004114
0, 900756 0.002876 - “* 0,000500 0.000686 0.001750
04000955 . 0.003452 0.008600 © - 0.,0006823 ° €.0021u9-
»009957.. ", 0,436700 0.04303) . © " 0,023681 - - 0,012743
0.001005 0.004918 5 0,003487 0.024608" .~ ' 0,001455 "
0,073080 0.48681) L€ 218725 0.25678C "™ 0,1207uu
0.001997 . 005479 0.00562¢ - = 0.005047 "~ 0,0034uk
0.0 0. 0.0 040 000
- 0.000083 o 000292 ©. 0.00022¢ 0.0000u6 - -0.00015%
0.0 040 - 0.0 - D040 B
1.0.000051"". o 000328 - 0.002437 0. 001275 - ¢ 0,000083
0.0 0.0 - 0.0
0.010396 * .‘o ossesu . 04016733 . 0.0
0.0 0.0 "0 : 040
0.0 0.0 . "~ 0,0 .o 0.0
o. ooosob 0.00u78Y 0.076755 " - 04001264 .
0.000134 0.001677 - 0.000375 " 7. 0,045678"
0.000217. 0. 000385 - 1 0.000478 " 0.000656 .
0.000001 0.000007 . - Tp. 005005 000055
0.000000 "~ 05000000 ~0+000G00°. " 10,000000 -
0.000000 - 0.00000:1 . 0.000000
0.000342° . 0. oo13n2 “0.000948 0.C00.465
100 0.0 0.0 0.0
0.0 ' 0.0 A - 0.0
., -0.297083 2.732570 0. 726656 2.094829 -’ 0,545534

a0

[T R

[

" 04000004 -

0.048476
0.0
0.000846

. 0.000359

0.00p178 '
0.00p0u2
0.006923
0..000513

0.000242
«0.000235

0.0 . :
0.0 .,
0.001171

TB.0 L

0.0 PRI
0.005022
.0
0.001985
t.0000€8

0, 2%327

© 0.028732
0. COOSSO

70, 606367

€. 001891

. 0,08227)

0.016720

0. 001651

9.1513156
0. 005003

6.0
0 000203

.0
o 001284
0,0
0.011061

N

o 0 L
0.001212‘ <
0,000258 .

o0

0.000879 -
0.020832"

- 0000900 7

0.000900

0. 009808' D
0.0 L
0.0 :

R

0. 645680 -
S

R
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. | " : 2 ' ' . AN
IAPLE C-7  CORSDAPTIVE ¥ATER OSE INTERACTION (coxrxuuzb) ‘ _ S _PAGE. 3 i
L , ‘\ ! . .
- : Lo , znuqkr:ou BZALTH\ ' AccoX BUSINESS = PERSONAL
. ' : : SPRY | & roob - SERV SERV ,
: 61 . 62! 63 64 65
VHEAT PRODDCERS 1 0.0 ‘ 0.0 © 0.0 0.0 0.0
BARLYY PRODUCERS 2 0.0 0.0 . 0.0 0.0 0.0
OIL SEEDS PRDRS 3 0.0 0.0 0.0 0.0 0.0 g
OTE GRAIR P3DRS & 0.0 0.0 0.0 0.0 0.0
YOSAGE PRDRS 5 0.0 : 0.0 : 0,0 0.0 7 0.0
LIVESTOCK PRDRS . 6 - 0.10u8B0. 0.033708 1.826251 0.037216 - - 0.054267
POULTRY & EGG PRDRS 7 . 04002847 0.000854 (. 108539 ° -0,000988 0.00136€5
DMIRY PRODUCERS.: . 8 0.000057 0.000017 0.000667 - 0.000020 " 0,000027 N :
OTH AG PRDRS 9 0.0 0.0, 0.0 . 0.0 . 0.0
FCPESTPY, FRDES 0. 0.0 0.0 . 0.0 - 0.0 0.0
YISHING, B & T PRDES 11 0.0 0.0 0.0 - 0.0 0.0 S ,
- COAL WINING IND 12 0.000007 -0..000003 - 0. 000U 08 . 0.000002 0.000010 .- oo .
. CRODELOIL £ GAS IND 13 . 0,190223 - 0.058325 0.127514." . 0.031504 "0.107754 ‘ -
OTH KINING IND: - = 14 0.0 0.0 0.0 0.0 0.0 ’
NEAT PROC IND 15 0,002669 0,000858 ' --0.059993. 0.000995°  .0.601616
. DAI®Y INDUSTPY 16 0.001302 0.000385 0.0Y6u0 0.000451 - 0.000607
FEDS KF? IND 17 0 . 0.,000332 - . 0§000305 = -0.008817 0.000117 .. 0,000233
tonp CZR BAKERY I¥D 181  0.,000105 0,00003¢ 20, 009536 . 0.0006037 0. 000054
VEGRTABLE OIL MILLS 19/ . ~0.000000 - - 0,000000 0. 000000 ~~ 0.000000 0.000000
SOFT DRINKS PR IND 20 . 0,000745 0.000219 0. 0060€% . 0.000258 ° 0,000345
BTEPS £ ALC EPP IND, 421 0001077 . 0.000300 0.000135 0.000352 - . 0.000472
:0TH POOD HPR IFD 22 "€, 000923 -0,000296 0.01572 .0.,000321 . 0.000u471
POEBTE PROD IND - 23 0.0 “ 0.0 0.0, ‘@ 0.0 . 0.0
LEATHEP PPOD IKD - 24 ' 0.0 0.0 0.0 L0.0 0.0
TEXTILE .PROD IKD . . 257 . 0,003555 . 0,003736 o.oo‘s‘z 0.000633 0.005558 :
T Rd BILL IXD 26 . 0.0 0.0 €.0- 1ol 0.0 ¢ 0.0 . e
21 w00 ' 0.0 0.0. ™ .% - 0.0 Da0 )
¢ " 28 - 0,000778 0.000602 0. 007052 . 0.000457 0.00u294
1 SR T 0.0 0.0 W 0.0 0.0,
Pa%E3 IND  © 304 . 0.011969 . 0.005003 0.062666 ,0.003806 - 0,008835
PFINTING & PUBL IKD: 31, .,0.001}63 7 0.000299 ¢ -0.0002€7 ", £.000371 0. 0CoL 71 - ) - :
PEINAPY NET IND 32 ¥, 0. 18K4ET T T 0,084296° 7 TD.I1WSTE 1 0.0659550 0.151195 o _ ﬁ
EXTAL FAB IKD 33 0.032987 ¢ 0.013167 0.017564 - - 0.0118€4 - '0.027597 . =y - % : :
¥YCHINTPY IND 38 0. 0.001124 0.000363 0.000523 0.000802 - - 0.000586/ ;;{f : : :
TEARSP FQUIP IND _ 35 = 0.00%873 . JQ.ooosas 0.0005€68 ~ ..0,000675 o ooos:u Ty “
PLYCT? APPL I¥D . 36 ., 0.0 — I %.0 <0400 - 0.0 il & ’ , S
FUEWT ¥PR IKL .37 0.0034u0. °  b.ol2€37 " 0. 00£085 . _0.004719 o oons 0 : [ T e
. .CONCRETE PROT INKD - 38 - 0.001328 ~ . ‘0,000ERY 0.002100 g 0.000574.. 05001443 o : R
: READY FIX EFF IKD = 39 7 0.000578,  0.000384 0,009 V4gya" D.000250 e . :
073 HON-FETAL IND . 40 . 0.00068u, 0.000u6Y 10.001097, 0.000300 . 4
PETROLEDY & COAL IND &1 0.034390 0.018281 o ané e 04010798 -
PEPTILIZER HFR IKD: . #2 -~ 0.005633 0.002714 ng;suu . Di00I9BE T 4 :
CHERICIL € REL IKD ' 43 0.337889. . 0.513927 - 0.2 05122014 . 4D, B816427 o S Lo
KISC B¥R IXD. . % 4 0 5313025 - 0.018779 . C.00u6B% . 0.003096 . OiH0B725 ‘ : e - n
" 'WEY COKSTP IND 45 0.0 0.0 .. R N 0.0 : (7N . E R . & Ry iiai
BERATE CONSTR IND 86 . 0,000017 0.000019 + ~ -0,0000KY - 0-000012-' 0.p00C3C o o :
TEANSD STRV IND 47 . 0.0 0.0 0 L. 0.0 0. . c.0 SR A :
STCFAGE SERV. IKD - U8 ;/ 0.000293 " 1 0.000117. - o oozsou ,0.000339 . 0.000151 \ X
COMYUKIC .SERV IND 49 ' 0.0 S 0.0 .0 S 6.0 B30 o
¥IPCTRICAL POYIR 50 ¢ . 0.020072 0.008169 * o 022911 0.005915 - 0.028347 .
G5 DISTRIB IKD 5%V, 0.0 .. 0.0 0.0 0.0 0.0 i S
EATEF & OTH IKD 52 . 0.0 000 0.0 0.0 0.0 e e &
WEOLESMALE TRADE ~ . 583.° 0.001883 - 0.002022 0.002671 . - 0,000957 0. 002230 - R o
®ETRILOTRADE oo . 54 0,000561 0.000253 0,000 495, ° 0.00022u 0.0003€5 ottt R e
TIDARCEL T ©- Y 85 .:0,000226 - 0.,00CKAD 0.000376" 0.000301 . 0.0006€3 " T R
PTAL PSTATE REFTXL ° 56 '~ 0,000008 © . .0.000002 .. 0.000114 . ~0.000003 0.000004 ’ ’ e :
®BDUCI%ION £ KELATED 57 '0.040310" 0.006002 0.00C0C0° .- 0.000006 0.000CCO. _.v- S
ROSTITAL & HEALTH -~ 58 0.0950000 . 0..028100° ~ “0.000000 0.000003 0.000004 Tl
2CCOE 6 POOD SERV.. 59 7.0.002085 . "0,0006 14 L 0111089 . 0.0007:2. . 0.000966 | Lo K :
- BOSINESS SEZRV.IND 60 . 00 A N 0.0 So. P00l o 040 : e e
PEPSOKAL SERV IRD 61 0.0 . 0.0, o 0.0 g 0.0 1, 0.0 - o : PR :
Csow 7 5E 1.00u644 0. 803099 . 2830790 R.309219° 273 T e ol
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v, ’,*}1 ..
TABLE D-1
x . ‘ R e .
' OUTPUT PROJECTIONS BY INDUSTRY, 1980 & 1985 g
. . : : : SR v
(million 1972 dgllars) -
Y ; : ~:\

Industry

e

Low

. Wheat

Barley

. Oilseed . .
.Oth grains

Fue,

cﬁ?

Forage

i Livestock

’:4Poultf§,
. Daerl

: Fléhlng
~Coal :

unp
Oth agr

Forest

;;011 & gas'

 Meat proc

 Dairy proc

3 FlQurf

'Feeds mfr

yeg'oil_

| “Soft drinks

}PBrewefieé ’

'suafOth foods

vaubber mir'%_
Leather mfrm[;

Lf :

egg.

83.2

"122.0

S 11.8
"7.6 .l

Oth mlnlng‘fff

30,7
78,5 -
53.7
'149.9
‘}946"

2.9

14.9
- 856.5
65.5
306.7.

153.0

16. 4-'.
;fll.zv
~12.pgf
2000

\%%5fjﬁ7*' ‘
AT

2.7

32,1

<87.2
130.1 -

. 85.4
62.6
176.3
21.2

-

28.5 9"

12.8
10.8 -
3.1
17.8
906.6
76.2
331.8
57. 4'
118.3
21,2, %
12,1 )
13,0 .,
3.5
5.1
L19.4

"Z;Q:'.

. 33.6°
. 9235

“203. 3;

L14.2.

1 958.7

°) 34;1ﬁm

91.3
138.4

- 96.
‘139

71.

23.0 . 21
3.1 .
13.9
10
3.4° 3
19.3

87.1
1358.7
S 62.1 .
20.2
22.9
13.1 °
o141

12
13
32,
gis.e"j*.-i
21,7 [20

KR

35.
.'88.
57.
$60-9°
.3 124.3
28, g
12.7 'gééé .5
.6 o1
1 3.5
18-,
927.
78.
338.
58,
7.
2l

0 103.4
115441
3. 38.0
7 101.4

8 74,1

9" 209.2

8 33.2

5 24,1
1_;@01é.4
6 <98, 9

6 66 7

8 - 21.2
6 " 2407
4 14,0
.3 1s5.1-

2 ‘3@‘6

.:;24¢95'

4 ‘7,0_:

!Lﬁ_; 24;4‘ 
~3I§.,‘_

111.4°

170.3
.. 40.9

-115.0

91.6

A} 260.9‘

27.6
© 3862
©16.5
23.3
4.0

28.2
©1107.4

A120}2"

.9 " 436.9

28,1 °
15 9
17.2
41 6.
9, 8v
29 0
4,0

»-
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TABLE D-1'(continued)
; _‘ L
Industry o s 1985
. Low ‘ “Med High . Low -Med- - High ‘
Textile | 16 5 21.1 25,9 19.9  -28.4'  37.s6
Hosiery 2.3 . 2.5 2.7 2.6 2.9 3.3
Clothing §w25,l S27.10 293 27.7 31.5 . "35.8
" Wood prod 156.5% 66.7  77.2  71.4 91,0  112.1
i‘Fu;niﬁgﬁeg‘; ‘:“l8;l  19.6.  21.2  20.2  23.0  26.1
o & ‘paper - 24 2365 49.37 33.2  s56.4  81.7
41.3 47.0  s3. 0. #6.6  57.3  68.8
91.3 118.5. 146.5 :13a.8 - 176.8 232.4
Metal fabr ‘\10975' 1383 157. 8\ 41 7,w 187W2,“"236 25 -
‘Machinery . 36,9 48.7”““‘3 4 465 ce8i3 91.3
Transp‘Equfb‘”?:34 9 ‘égsf3-'f 41.8 “39.4  45.7 s2.¢
_Appliances 12,3, *.20.9° 29.8 21.2 '37.5 54.9
“Ceément 20.6 22.4 2d.2 243 27.8 31.6
Concrete ™ ' 33.7  36.8  40.0 _4£.1“" 46.1 52,7
Ready mix - . 29.6 . "32.3  .35.2 J35.2 - 40.5  46.4
Oth non-met 22.9  25.0  27.2 “*f27 35 31.4° 3509
Petroleum 246.6  267.2. 289.2 /285.1 324.9 pes.s
| Fertilizers  90.4  97.6 - 1Q5.2¢” '9g 1 111.0 125.3 -
* " Chemical 123.7  144.5 167.3/ " 153.5 195.9  245.9
 Misc mfr _. 10.6 - 19.3 28,0 . 11.6 27:9  44.4
7 'New constr 1045.3 1128.5 1217.3 1271.6. 1439.7 1628.4
o }Repair_CbnS-mn 34,4 146.5 ~ 158.4 .149.1 - 171.4 194.7
- Transp serv 266.0 . 201.3  317.7  300.3 347.3 -‘;99ﬂ5“7”'
. Storage - 30.7.°33.3 36,1 33.9  38.7 _44.1
*.communic "126.1  137.5 149.4 . 140. 6 161.4 184.6
‘Powér gen 166.1  200. 4» 217.0© 208.4 < :274.9° 328.3 - -
‘/Gasadistr,yaV 50,9. , 56.5 77 61.6 58,7 . 69.3  80.0
. T ‘;.
_ ) : < - s

MR 4



TABLE D-1

{continued)

.Industry 11980 _ g 1985 B
_ » Low Med . High Low - Med High
)
water s gtil 1.6 15.8  17.1 16.8 v 19.1 21.7
Wholesale  167.4 -184.7 , 202.7 194, 0 226.7 262.7
Retail ; . ~  465.9 504.3 . 545.2  516. 7 587.2 666.6
 Finance 501.8 542.8 585.3  555.5 630.9 41.9
o+ w Real, gé%‘ﬂ$‘ [ 421.1- 455.6 492.5  444.8 505.2 573.2
@ﬁ” ”’*”‘ Edjication “yo68.5,290.6 314.2 282.2 320.7 Y 364.1
o Hospltalu | 113.7 123.0 133.0 119.5 135.8 154.1
accom £ %eod 149.1 161.7 175.2  165.1. 188.3 214.4 "
m£u51ﬁe§s 157.6 171.3 185.7 177.6 203.3 231.1
o ‘Personaliserv 221.4 240.7 261.1 247.4 283.2 323.1
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|
'TABLE D-2 | 1
' . FINAL DEMAND SCENARIOS, 1980 & 1985 %
B o i
(million 1972 dollars) . | .
| ‘ ,
. /' ,
H 1980 1985
Commodities Low Med High Low Med .High
* Wheat 68.3  71.0 73.7 79.1 84.2 89,7
Barley 84.9 . 88.3 91.8 98.# 104.8 111.6
Oilseeds 24.2  25.1 -26.1 28,0 29.8  31.8 E
Other Grain 47.6  49.5  51.5 55.2 58.8  62.6 =
Hay,forage . 1.8 1.9 2.1  'l.9 2.1 2.4 : ,
Livestock ©  -91.1 -84.2 =-77.9 -105.5 =-93.0 -81.8 ok
Poultry 0.5 0.5 0.6 0.5 - 0.6 0.7 o 1;;;
~ Eggs 5.9 6.4 6.9 6.2 7.1 8.0 4
Dairy, unp. ~ ¢ 0.1 0.1 0.2 0.1 0.2 0.2 s
Other agr. 6.7 7.3 7.8 7)o 8.0 9.1
Forest - -2.6  -2.5  -2.4 -2.8 =2.7 -2.5
Fish & oth 1.9, 2.0 2.2 2.0 2.2 2.5 K
Coal 9.9 1.0 150 1.0 1.1 (crh =3
Crude oil 504.6 524.9  546.0 530.3.,.565.4 1602.5+ ca
‘Nat gas 173.4 187.3° 202.3  191.4 217.2 '236.7 o
‘Sulphur 2.9 3.2 3.4 3.2 3.7 7 4.2 ;
‘Other min | S -8.5 =7.9 -7.3  =9,9 -8.7 -7.7 o
Beef § meat  273.6  295.8  319.6 302.2 "342.8 388.8 g
' Dairy, proc. 40.4 ~  43.7  %7.2 44.7 50.7 57.5 £
" Feéds mfr 0.03  0.04° 0.04. 0.04 0.05 - 0.05 N
Veg 0i1: . 10.9 11.7 = 112.74 12.0 13.6 15.5 :
- Flour, cer. 12.8 13.9 15.0 14.2°\ 16.1  18.2° %
Soft -drinks  10.8  11.7  12.7 12.0 13,6 15.4 Or
" Beers, alcoh . 27.2 - 29.4 ':'3i.8‘v 30.0 34.1  _38.6 o
Oth foods 0. =7.6 _ =7.3 -8.6 8.0 . -7.5 Ry
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: TABLE D-2 (continued) %
3
<3
Commodities Low &230 High » Low 1323 High ,
—
Tires, tubes 0.3 0.4 0.4 0.4 0.4 0.4
'Oth Rubbers -1.7 -1.6 =-l.6 -1.8 ~-1.7 ~-1.6
Leather 0.9 0.9 1.0 1.0 1.1 1.2 .
Textile _16.6 -15.9 -15.3 =17.8 -16.7 -15.7 .
Hosiery 2.3" 2.5 2.7 - 2.6 2.9 3.3, |
Clothes 17.2  18.5 20.0 18.9  21.5 2042 :
Lunber -32.6  -=31.3 -30.1 -35.1 o-32.90 -30.9 0 :
Wooddprod i =0.l;g ~0.1  -0.1 ~-0.2 -0.2 -0.2 ! i
Purniture  15.9  17.2. 18.6 17.5 19.9 = 22.6 i
Pulp & paper -51.2 -49.3 -47.4 =-55.2  -51.8 —48.5 7 ?
print & pub  -11.5 -11.1 =-10.7 -12.4  -11.7 -10.9 3
Iron & steel -82.3 -79.1 =76.0 -88.6g .1 -77.9 3
oth:primary 4.9 5.2 5.7 5.‘.1 6.9
Metal fabr. -72.6. -69.8 -63.1 -78.2 1 =73.3 -68.7 ;
Machinery .-56.5 -54.3  -52.2 -60.8 -57.1 -53.5 & . :
" Vehicles 105 11.3 12.2  11.6, 13,1 o149 e o
Appliances  -44.7 -43.0 -41.3 _-48.2 Zas5.2 -42.4 o
. Cement 4.1 4.4 4.8 4.8 5.4 6.1
Oth non-metal 2.1 2.2 2.4 2.3 2.6 2.9
petroleum, . 172.0 185.8 200.6 199.3 226.0  255.9 |
|~ Fertilizers  52.5  56.7 6l.2 55.1  62.5  70.8 = | ;
Chemical prod. 9.5  15.3  22.3  20.1. ~33.6  5l.4 R
misc mfr  © -40.8 -37.7 =34.8 -47.2  -41.6 ~36.6
’ New constr  1045.3 1128.5 1217.3 1271.6 1439.7/ 1628.4
Repair cont  10.0  10.9 ° 11.7 . 11.1 12.6  14.3
Transp serv 139.2 150.6 162.65 153.8  174.5 197.9
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TABLE D-2 (continued) ‘
*
Commoditieg Low 1323 High‘ * Low 'lggzd ' H%gh
Storage 12.1 13.1 14,2 13.4 15.2 17.2
Communic 58.7 63.4 68.5  64.8 73.5 83.4
Electric pow 117.9  147.2 158.8 154.1 211.4 249.9
Gas pipe. 6.8 7.4 8.0 7.5 8.5 9.7
Water & util 12.8  13.8 14.9  14.8 16.8  19.0
‘Wholesale 28.4 30.7 . 33.2  31.4 35:6  40.3
-Retail 424.8  459.4 496.2 . 469.2 532.3 603.8
Finance 151.3  163.6 176.7 = 167.1 189.5 215.0
Real est 391.9  424.0 458.4  411.8 .467.9 531.3
 Education 268.5 - 290.5 314.1  282.1 320.6 363.9
Health 113.7  123.0 133.0 119.5 135.7 _154.1 \
Accom & food 122.3 - 132.2 142.8 135.0 153.2 173.8
Bus serv 17.3 18.7 20.2 . 19.1 21.6 245 |
Personal ser .137.8  149.0 161.0° 152.2 172.7 '19:?F \
\\ \ w A
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Vot . PABLE D=3 - |

- DR EETEEE.

WATER WITHDRAWAL DEMANDS N RS

| PROJECTTON DY INDUSTRY L ) S

1980 and 1985

(million imperial géllons)

1980 ' 1985

Industry
: Low Med High Low Med

bl e A

Wheat
Barley

- QOilseed’
OthAgf&%ﬁ

o O O O @
o O O O O
o O O O o
o O O O O

Forage’ v _
v Livestock - 3577 4207 4858 . 3839 4994 ° 6226
Poultry . 99 ' 107 116>+ 108 123 140 -
-Dairy unp ‘Jw '
“Oth agr
Forest

it it AR L g e B

N
'._l
N
N

il

. Fishiﬁg_

| Coal A , )

0il & gas- 11496 . 12168 12867 12444 13668 14864

Oth mining ° 2098 2439 2791 2518 3167 3849

'+ - Meat proc 1135 1228 1327 1254 . 1424 1617

Dairy proc 109 118~ 128 121 137 156

 Feeds mfr 170 189 209 184 219 257

. 'Flour & oth 12 - .13 - 14 . 13 15 17
.;ruk;,uw;Veg.O%} 2 B - -3 3. -3
jﬁi““iﬁ”féréwexiéga _ ,ﬂ135 1{;'146'“}"158L {f149 - | l7b .57‘193
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TARLE D=3 (continued).
. v;, “‘ l , . . . ' )
v ¥ | e o«
v ik - ‘ o .
InduﬁtrQ | 9RO g Y. tass |
Low Med “» High.  Low Med High ‘
. Oth foods 7 9 12:%4, 8" 13 18
' Rubber mfr 3 3 3 3 4 '
Leather mfr 54 59 64 60 70
Textile 5 7 9 7 9 127
~ Hosiery 0 0 0 "0 0 0
‘Clothing s 5 5 5 6 7 .
WOOd:prOd 22 26 | 30 28 36 44 o
Furnitures 4 4 4 4 5 5 Rk
Pulp & paper 22 33 45 30 51 74 |
Print & pub - 4 4: 5 4 5 6 A
Prim metal 1627 2112 2611 2224 3150 4142 :
Metal fabr 511 622 736 661 873 1102 I
Machinery 6 8 19 7 11 15 :
Transp equip - 22 24 . 26 (25 '28 33 —
Appliances 12 21 30° .21 737 ' 55 | “;.3
Cement . . 152 165 178 179 204 ;232" |
Concrete 45 49 : 53 53 6l . 10 ;
.” Ready mix 54 59 64 - 64 74/ 84 ?
Oth'non-met - 45 = 49 . 53 53 .61 710
| Peﬁroleuml : 3759' .02391‘_"3235 . 3191 3@;2 4127 ’ $if<& i.
Fertilizers 1049 1132 1220 1138 1288 1454 w0 _%'
 Chemical 5588 6534 17567 6943. 8862 " 11121 . _
. Misc_ mfy 60 - 110 ., 159 . 66 ' /159 253 T
New constf . ' 75 '. 3»1* ¥ 87 ¥, /103 1le ' .3; .
Repair cons 2 -3 L4 3 3 /3 Shtct JRTERERERE &
T'r'a‘nsg serv 26 29 - 31 29 . 34, 7 39
... . Storage. . io1. . 110 119 - ~—112 . 128 146 —
@?A;\fﬁ%dhmdﬁf¢‘ﬁ' 30 32 .35 . 33 38 43 -
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