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INTRODUCTION

This report is intended to deal with two common methods for assessing eco-
nomic impacts. These methods couid, presumably, be used to assess impacts from
new utilizations of forest products, although they are capable of use for a wide
variety of purposes that are similar to new forest product utilizations as well.

Portions of this report were taken from discussions associated with other
projects; in particular, a project dealing with the probable impact from a
closiqg of Reserve Mining's plant in Silver Bay, Minnesota. Copies of these
other reports are available upon request.

The two methods to be discussed areﬁ Economic (Export) Base Analysis and
Input-Output Analysis. The assumption is made that the reader is currently
unfamiliar with these techniques so that the presentation will be very basic in

its level,

ECONOMIC BASE ANALYSIS

The term economic base is used widely and is subject to a number of dif-
ferent interpretations. The term generally highlights the fact that no region
is self-sufficient. Most of the regions of the world depend on one another for
the many goods and services they consume as well as for the demand for at least
a portion of the goods they produce. In other words, regions trade with one
another 1in order to take advantage of the economies that” result from
specialization. | |

In general, the smaller the region, the less self-sufficient it‘is. This
means that sub-nationél economies probably depend more on trade thén does the
nation as a whole, sub-state economies depend more on trade than does the state,
and so on. This dependence on trade means that any region must be able to pay
for its imports over the long run. One usual source Qf_import financing comes

from a region's exports.
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Economic base analysis asserts that a region's prospeéts for growth and
prosperity are dependent in a very real way on the strength of its éxporting v
industries. These industries bring in outside monies thch, in turn, enables
the region to import the goods and services that it needs to function.

‘ It follows that the industries engaging in export activities are termed as
basic while the industries that import and/or service basic activities are
.regarded as non-basic. The prospects for the non-basic actjvities depend both
difectlf and indirectly on the health of the basic activities. For example,
every employee in the basic activity generates a ceﬁiain number of additional
employees in the hon-basic industry. These second-level employees are there to
produce goods and services that are used either as inputs to the basic
industries' production or as consumer goods and services for the basic
industries' employees. .

There are a number of progedures that can be used to identify the basic
industries in a region. The most Qirect of these involves asking local industry
representatives, usually on a sample basis, the percentage of their business
that is oriented toward exports. An export is defined as any activity that
results in monies that are earned outside of the boundaries of the reference
region being spent inside that region. It is the payment that matters, not the
location of the transaction.

For example, in interviewing a restaurant, an export would exist any time a
‘visitor from outside of the region bought a meal.—Even though the. transaction
takes place inside of the region being studied, the fact that the money origi-
nated elsewhere constitutes an export by that amount. | |

Direct survey usually involves as much guesstimation as estimation on the

‘pqrt-of cooperating firms. The amount of detail needed (some .would. say the
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amount of accu;;cy required) dictates the amount of problems encountered in
refining thesé‘guesstimates. At one extreme, the survey may involve sampling
customers to determine their places of residénce and work. HoweQer, store
owners often have a pretty good idea of their sources of revenue. This makes
such extensive work unnecessary in most cases.

A second approach is to estimate the proportion of a given industry's
exports based on experience or "feel" for the community. While this might sound
Tike guessing in the extreme, it is often true that an individual or group of
individuals involved with the region's economy can come up with fairly accurate
estimates for the more important industries in the area.

A third method uses information coilected‘for other purposes to estimate
the level of industrial exports from the region. This “"secondary information"
usually needs to be organized under some type of model, with attending assump-
tions about the character of both the industry and the region. The most common
procedure for export-level estimation involves the use of the so-called location
quotient. Discussion of this technique will be deferred to a later séction in
this chapter.

The reader might suspect by now that the most usual procedure is to combine
techniques in some fashion. A survey is often used for the larger and more
important industries in the region. Guesses by experts might be used for thoge
industries that have obvious export or local service orientations. Secondary
data techniques might be used for those industries where such in?ormation is
readily available and reliable. Cost considerations, the need for accuracy, the
time available for completing the analysis, and levels of cooperation from local

‘business firms dictate the methods used. .




DATA -REQUIREMENTS

Anothen‘consideration'in base analysis deals with the unit of data to be
used. One example presented earlier talked about economic base in terms of
employment. Two other measurements commonfy used are those of sales and value
added. A few comments on each possibility follows.

If sales are used as the unit of account, the researcher is trying to
determine the output of Tlocal industries that are directly or indirectly
oriented to exports. This is often of importance to the business community
itself. One problem with using sales information ;S that sales are dollar
measures. Therefore, they are subject to price level changes. During periods
of price instability, the estimated relationships are likely to be valid only
over short periods of time. .

The same concern exists for the value added measurement alternative. Value
added is the extra value that is attached to a good or service at successive
stages of production. For example, if the value of wheat at the farm is $0.10,
an elevator might add an additional $0.03 for the service of storing the wheat,
the railroads might add another $0.02 for transportation, a miller might add
another $0.13 for his/her contribution to production, a baker another $0.10, and
the retail store another $0.10 for its collection and sales services. These
additions to the value of a loaf of bread are the wages, interest, rents, and
profits paid to factors of production at each successive stage of production.
They represent the value that each production stage contributes to the price of
the final loaf of bread. |

Value added can be a very important measure for economic planning. It
avoids the double counting that is possible with sales es;imqtes (counting both
- the value of the loaf of bread and the value of the servicééiéfﬂi 1oc51'm111er),

and it provides a good indication of payments to local resources of production.
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This measure is subject to inflation, as noted above, as well as to changes
in the location of the unit adding value to the final output. This latter

problem is especially troublesome when there are many 1ocalrand external sources

of supply for a given intermediate input (goods that are bouéht.aAJ*ssld for the
purpose of production rather than consumption). Value added is also one of the
more difficult measurements to collect.

By far, the most common unit of measurementkuséa”%or ecbnomic base analysis
is employment., Employment levels are not subject to inflation-related measure-
ment problems, employment figures are generally a;ailable, and employment
figures are the least sensitive of the alternatives in terms of disclosure.
Employment figures are reported at reasonable levels of detail by many govern-
ment . sodrc955 such as the Census of Population (employment by place of
residencé) gnd thé-Census of Business (employment by place of work).

The primary difficulty with using employmedtmﬁé that it is hard to Jjudge
when changes are taking place due to changes in export levels, as the economic
base model assumes, or due to changes in technology, such as the substitution of
machinery for labor in the production process. Also, employment provides little

insight into what is often the reason for an economic base study in the first

place--the attempt to look at the monetary importance of certain key industries

to the region being studied.

Employment data, taken from secondary sources, were used in the Reserve
Mining Study. The time element made this approach the most feasible. Secondary
data Qere used because such information could be easily acquired. Employment
was used because of its availability in reasonable amounts of detail from these
secondary data sources. The reader should be“‘aﬁare of the aforementioned

strengths and weaknesses of taking this approach when ihtebpreting“the results.
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The next section will describe the location quotient method and its assump-
tions. This w111 be followed by a summany of the results from applying the

location quot1ent methodology to the Reserve Mining Case. Following that will

be a presentat1on of more general techniques for analyzing the-trends in-the --— — -

economy apart frOm the Reserve Case and the questions that it raised. The model
chosen for this task is most commonly called “"shift-share analysis" which, like
the location quotient, utilizes secondary data--usually employment. The final

section of this chapter will summarize and conclude the analysis.

THE LOCATION QUOTIENT—

The primary use of location quotients is to identify a region's exporting

industries. The results depend on one primary assumpt%on: " “The regional

e —————

e E———

industries are representative of their national counterparts." It follows from
this that the percentage of regioné] employment in any given industry to total
regional employment will be equal to the percentage of employment 1in that
industry nationally to the total national employment when the region is self-
sufficient 1n that_lggustry s output. For example, if 12 percent of the total
national labor force is employed by retail trade establishments, one would
expect 12 percent of the labor force in a self-sufficient region to be employed
in retail trade as well.

To compute 1ocation quotients, total regional employment in each industoy
is divided by total regional employment. This gives the local percentage of
employment in each indostry, or the local coefficient. The same cohoutation is
made for each industry at the national level, giving national coefficients.

These two.percentégeskare then compared on an industry-by-industry basis. That

~is, the local coeffic1ent for each industry is divided by the national coef-

ficient for that same industry. The resulting number is a Tocatwon quot1ent,

J—
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Mathematically, the locétion quotient is: Rji/R
where; Rj is the regional employment'in industry i
jw;ww;;__Jl,is the total regional employment
Nj is the national employment in industry i

N is the total national employment.

A hypothetical example will illustrate the method. Assume the following

'figures: the national labor force is 1,200,000; the retail trade industry

employs 80,000 people nationwide; Region X, within ?the nation, has a total
employment of 100,000; and retail trade in Region X employs 7,500 people.
Performing the necessary calculations, the regional coefficient is 7,500/100,000
or 7.5 percent. The national coefficient is 80,000/1,200,000 or 6.7 percent.
The Tlocation quotient in this instance would be 7.5/6.7 or 1.12.

A location quotient greater than one indicates an industry that produces
more than is needed locally. The excess is for export. Conversely, a location
quotient less than one indicates a good or service that is imported intoqthe
region. This interpretation arises from the assumptions of the model. Since
quotients greater than one occur when the percentage of regional emp1oyment'in a
given industry is greater than the percentage of national employment in that
industry, implying that the industry is producing more product than it can usé;"
it follows that it must be exporting the surplus. The reserve argument can be
made for the importing sectors. These industries are producing less regionally
than their national counterparts. The deficiency is assumed to be imported from
outside the region.

The next step is to compute an economic base multiplier for the region by
utilizing the total and “excess" employment estimates for the region. ~This

multiplier is calculated by first computing the total excess employment for the
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region. This is the employment in excess of what would be in the region if the
Tocation quotient were equal to one. The total regional employment (basic plus
non-basic employment) is then divided by that figure.

The resulting multiplier can be used to forecast the future growth or
decline of a region. That 1is, the impact of changes in basic industry
employment on the total employment of the region can be estimated. This
multiplier follows from the assumption that exporting industries are the growth
and income generating sector of the regional economy. |

For example, if the total régiona] employment in ;T] industries is equal to
100,000 and the total of excess employment for all of the basic industries is
50,000, the multiplier is calculated to be 100,000/50,000 = 2. This is
interpreted as saying: For every job in the basic (exporting) industries for the
region, one addﬁtioﬁal employee is required in non-basic (local servicing)
industries, for a total of two employees. Note that the multiplier includes the
basic employee. Now, if there is an increase of 200 employees in the basic
industries due to the expansion of an existing plant, the model would predict
that the region's employment would grow by an additional 200 non-basic
employees.

At this point it should be noted that the economic base multiplier is a
short-run concept. Many of the variables assumed constant in this model are’
subject to change over time. There may be other effects on the income of a
region in addition to export levels. One such effect comes from technological
changes in the region's production methods.

Finally, it is necessary to have data that can be manipulated to fit the
particular industry sectors that are chosen. Much of the census data is broken
down by two digit SIC's (Standard Industrial Classification). Thebefore, it is

usually no problem to fit employment data to the relevant industrial sectors of
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the regiont'v_The data used for the purposes at hand are broken down for the
eight counties by two digit SIC*s. Thus, the data are reasonably detailed and
provide the possibility fdr subsequent aggregaﬁfoﬁ‘shou]d such aggregation be
necessary. The most important data requirement is that the same amount of
industrial detail be available on a national level to allow for comparison.

The location quotient approach will be demonstrated through an example for
Northeast Minnesota. The derived multiplier will be estimated and applied to

-

the identified regions.

A SAMPLE ANALYSIS

Refer to Table 1. There were 125,817 employees in the eight counties of
Northeastern Minnesota and Northwestern Wisconsin as of the 1970 Census of
Populatioﬁ. These 125,817 employees were subdivided into thirty-six industrial
groups in accordance with the divisions made for census purposes.

The largest employing county was St. Louis, with 75,930 employees. Cook
County was the smallest, with 1,296 employees. The largest industry in the
eight counties was Mining, with 12,345 employees. This was followed closely by
Education, with 11,893 employees.

The location quotients in Table 1 were computed from the employment data

for the combined eight counties as well as for the nation as a whole. The com-

bined county coefficients represent the percentége of total emplbyment in eath
industrial grouping. As is consistent with the rankings for total employment,
-~ Mining employs the largest percentage with 9.8 percent followed by Education
with 9.4 percent. The correspondjng percentages for the nation as a whole are
0.8 percent in Mining and 8.0 percent for Education.

Finally, the Tlocation quotients are derived by diViding the local coef-

ficient by its national counterpart. It can be seen that emb]q}ﬁént in>Mining
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is quite high in the eight counties as compared to what would be -expected if the
local industry -just matched the national average. When the local coefficient is
divided by the national, a quotient of 11.92 is derived. Since this is
significantly greater than one, the conclusion is that most of the 1local Mining
employment is utilized for export purposes.

[t is further seen that the proportion of total employment in Education is
also greater than the national industry average would lead one to expect. The
quotient is again greater than one (1.18), leading to the conclusion that ‘the
11,893 employeeé in Education serve more than just thé’eight county region.

Just by the way of example, the Finance, Insurance, and Real Estate sector
(F.I.R.E.) accounts for a lesser percentage of total local employment than its
national counterpart. The conclusion is, therefore, that the F.I.R.E. industry
is not basic to the region and that it must be considered to play a service role
to local exporting firms. In fact, the indication is that at least a portion of
the services of F.I.R.E. must be imported into the region in order to bring the
Tocal economy up to the national average.

Table 2 summarizes the results of Table 1 by dividing the industries into
their basic and non-basic components. The basic industries employed 69,597 per-
sons (55.3% of the total), while the non-basic industries employed 56,220 per-
sons (44.7% of the total). ' |

Table 3 presents the estimated excess employment along with the computed
value of the employment multiplier (5.178). This multiplier was computed by
djviding the excess employment into the total regional employment, or in other
words, by determining the number of non-exporting employees that exist for every
exporting employee. In essence, the value 5.187 tells that for every exporting
employee .in the region, 4.187 employees are needed to provide local goods and

services, coming to the total of slightly more than five., .
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. TABLE 1 ...

EMPLOYMENT SUMMARY FOR SEVEN NORTUEAST, MINNESOTA AND ONE

NORTIWEST WISCONSIN COUNTIES:

LOCAT, INDUSTRIAL COI‘I‘I’ICII'NTS;
AND COMPUTED LOCATION QUOTIENTS, 1970..

1970 Reglonal Multiplier = 5,178 .

A

Tuduntry Comnty Fmployment
b County Mot {onnl
Ceunty  Hatlonnl Corffic-  Corfflle- Lot bom
St. Luuls Lnke Cnrlton  Nouplan Atkin . Cank Itngcn  Konchiching  Total Employment __ lent_ __ fenl oo . _Hosbfent
o N
‘m'rulturﬂ. forent, flnh 834 60 "#51 203 GlA (14 A1S 131 2,94% 2,040,408 02341 ol Nl
Wnlp 8,945 1,355 %) n " a4 1,713 19 12,745 630,708 09012 .qon2) 1.7
Conatrwelion h. 287 191 #05 31 6 (1)) 638 ats 5,950 4,512,233 .09%324 0572 .92%
Fienilure, tumber K wond products 764 e 274 130 20) .60 Lo h23 2,067 0,0y 01957 017 .51
Friwaty rustaln 2,098 L 139 )8 1 0 i 6 0 7,70] l 211,851 0212 01503 L
Fabebiaiad mrtal produetn 1137 i joo {il 7" W In L ¥, N1t N S AT AL ) i RN
achinety rxeept eleetric 095 (] B . m 79 % &1 0 1,197 l 1,007 .52 -02600 - In6
Fieetrieal mach,, equip., & aupplies 202 13 3 50 3 ] 0 L] 13 |.9“5.975 0 2506 i
Dlhar ducablen & wou-durablon 1,38 79 2,787 100 (B 7} 922 1,052 1.7517 6,533,001 .O6AG] ima 177
Food and kindeed products 1,304 16 9 313 52 0 25 3 1,03t 1,370,133 .01670 -01010 n
Fextile milin & Toliric textiinn 1,362 0 i} [1] i6 0 ) 0 {017 2,006,055 -ulTih CA7HSA Nl
Printing, publlahing 8 allled U » 7 23] T 0 Lo7 10 1,610 1,191,626  .0t2n0 RU ST .73
Chamlcal & altfed 207 0 17 10 ] 0 - 7 -0 326 987,728 .00239 01290 Lam
Raltleond & ralluny equipment 2,47 299 112 1,302 39 0 110 1t &, 164 636,572 .03294 .nont 3-"‘_"" .
frucking & varchouslng 613 L] 136 179 34 1! 1 3] 1,117 1,002,330 __.nonnn NULAL .ﬁin .
Tthee teanspottation 1,000 39 (3] iz ({3 ] 115 1] LAt L, 80 01579 2T LA
lemminleat ona 951 %4 1 L7 SR 1 1 0 51 1,429 , 1,077,663 01136 UL S0t
ILULEYen A nanitacy recvlces 1,74 67 w } 10 I h) I 139 50 2,515 | 1,206,069 01999 Ot V.1
fatennbe 3,046 101 246 573 h 1] 8 190 10 &,294, 3,113, an M1 RUTVE )
‘o, hokary, & dalry nluren 1,944 97 209 406 4] 56 63 136 LAE 4,912,562 02761 L0240 l.gg{“
intiop & deinking Finros 1,750 [K}] il 950 10} 75 453 194 6,704 2,299, er Thnm L03in) T304
irneral mecchandlae, retall 1,949 50 150 363 37 29 122 62 2,102 2,006,639 02210 02225 A1
tntar vehlcln equlp. A accvice statlons 1,060 160 11 460 9% a2 s 14) 3,366 1,690,694 02674 02210 1.6
fther retall §,700 164 A10 151 23% 6h 562 729) 1,060 4,262,223 .05697 05541 t.on
Vinklog b eredit 1,027 59 96 163 1 6 122 63 1,510 1,293,433 01240 .01607 M
fnance, buasurance, & real estate 1,602 3 L4 207 13 9 129 72 2,219 2,504,954 01763 S0335h . ann
watuesn nervices 616 14 51 02 13 0 33 ] 018 . 1,295,099 00650 01691 13m0
tepnle arrvicen | - 969 1 42 13 108 9 173 - 03 1,607 1,099,900 01279 L0100 .ang
Vther patannal asecvices 2,423 w3 - 1] 426 12 135 203 Wy - 3,943 2,A10,560 .03 03140 97
intzrtaluagut ‘ , 130 7 I3 n 23 5 60 6 SERANRE 1) 631,19) _ .006Y/ -un2h -
ouplial b medical %, 305 FE[ 061 | N3] 169 (1) 592 .33 10,u66 &, 766,007 -oaonl L03%a6 "y A3
Haeat ton 7.021 35 m 1,391 e 195 L, 557 11,093 6,047,000 .0943)  .onvio S
lon-peallt, rellplon 1,690 1 120 71 1) 6 200 12 2,A06  1,16),418 01976 01519 toam
‘colenntonal ; 1,390 37 1o 37 52 10 148 ‘65 - 2,086 1,953,002 .0IG3A .. 02352 -6
overamant 3,01t 246 260 004 132 130 59 m 6,059 4.:01&052 04016 054nA “BIR
imachotds 1,020 39 us 150 57 18 161 hi 1,598 1,1,7.6‘01(-. 01265 L0ere +060
WAL, . ... 15,920 4,323 9,397 13,421 3,313 1,296 19,379 3,876 123,011 '6..5134\ 99
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TABLE 2

BASIC SERVICE INDUSTRIES FOR THE REGION - 1970

Multiplier = 5.178

Percens of

The kagion
: Location Toczl

Basic Industries o ' Employment - - Quotient Emplo/mant
Mining : 12,345 11.922 .09312
Railroad and railway express _ 4,144 3.964 .03294
Furniture, lumber & wood products ’ 2,462 1.531 .01957

-Hospital and medical 10,066 1.443 .03001
Primary metal products 2,783 '1.397 .02212
Nonprofits and religion 2,486 1.301 01976
Eating and drinking stores 4,784 1.266 .03202
Motor vehicle retail & service statioms 3,364 ) 1.206 : 02674
Utilities and sanltary service 2,515 - 1,192 .0199%

- Education : 11,893 1.177 _ .09453
Other trausportation ' 2,113 1.159 .01679
Food, dairy and bakery products 3,474 - l.10s .02751
Other Teta2il 7,168 1.028 .05537

Totale v ¢ ¢ ¢ o o « 69,597 _ .55317
Service Industries
Elec, machinery, equipment & supply 363 .116 .00239
Chemical and allied 326 .201 .00259
Machinery except electric 1,188 366 .00952
Business services 818 .384 .005350
Textile mills and fab. textile 1,477 411 01174
Fabricated metal products 1,248 .519 .00592 .
Finance, insurance and real estate 2,219 .530 .01753
Trucking and_warehousing 1,117 .628 .00238
Agricultura, forest, fish : 2,946 .631 ) 02241
Professional = =~ 2,086 .650 .01558
Other durables - non-durables 7,757 .722 «06155
Banking and credit ‘ 1,570 .739 01248
Entertainment . - 776 749 .00517
Cozmunications ‘ 1,429 .810 - .0l12p
General merchandise, retail 2,782 .811 .02211
Printing, publishing & allied 1,611 .823 " .01220
Wholesale 4,294 .834 .03413
Households 1,591 .861 01255
Governoent 6,059 .878 02318
Repair services 1,609 .891 01279
Food and kindred products 2,051 .898 91330
Coustruction .6,950 " T ..925- L05524 -
Other.personal service 3,943 .996 LU31%4

Tozal. . . . . . . « . 56,220 ;iiéli

am— A———
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IABLEv 3

EXCESS EMPLOYMENT BASED 0N EIGHT COULTY DATA -

- AND LOCATION QUOTIENT ANALYSTIS

Ben

. Employment. Multiplier = Total Employment/Excess Employwent

125,817/24,297 = 5.178

. Total Excess
Industry - Employment Employment
Mining » 12,345 11,313
Railroad and railway express | 4,144 3,100
Furniture, lumber and wood products . _ 2,462 851
Hospital and medical ‘ 10,066 3,077
Primary metal products 2,753 795
Nounprofit and religion , 2,486 574 |
Eating aqd drinking stores 4,784 1,009 A
Motor vehicle retail & service st. 3,364 571
Utilities and sanitary services - 2,515 401
Education - . 11,893 1,790
Other transportation 2,113 289
Food, dairy and bakery products 3,474 329
Other retail : 7,168 198

T Total. . . e+ e e .. ._ 69,57 24,297
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INPUT-QUTPUT MQDELS

The input-output model was originé]]y developed in the 1940's by Wassily
Léontief., In theory, the model attempts to make operational the concept of
general equilibrium. General equilibrium recognizes that every economic unit in
an economy relates, directly or indirectly, with every other unit. When the
demand for corn increases, for example, the price of corn is expected to rise,
while everything else 15 held constant. Everything is not constant for very
long, however.'The rising price of corn entices entrepreneurs to put additional
resources into the production of that commodity. Fafmgrs respond to higher corn
prices by bidding resources out of non-corn related production.' This means that
the price of resources in corn production will increase relative to other pro-
duction options. It also means a shift of resources out of alternate production
options in favor of corn-growing activities.

The demand for corn might have increased for any number of reasons. There
might have been an increase in the price of wheat, causing consumers to switch
~to cofn because of its relatively low cost. Or, there might have been an
increase in tastes refated to corn consumption. Or, new customers might have
entered the market fbr corn, as was the case when the Soviet Union began to

purchase grains from the United States.

Whatever the reason,'relative prices of corn and other commodities change,”

relative productions changé (as' the resources are taken‘out of other forms of
production and put into corn), and relative prices of resources change, all as a
result of the initial change in demand. In fact, if there are unemployed resour-
ces, or if new resources are put into the market because of higher resource

returns, there is even a change in the general level of resource use associated

with this change in demand. . —aag
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In short, virtually every sector of the economy is changed, at least

somgwhat, due to this initial change in demand for one commodity. These changes

continue to occur until-the total adjustment to the initial change has had time
to play itself out and the economy settles down into a new "equilibrium" pbsi-
tion. General equilibrium would simultaneously solve for all of these changes
and would simultaneously estimate new variable values associated with the
shifting demands and supplies for all goods, services, and reéources.

Although‘the general equilibrium model is conceptually complete, it has the
deficiency of being non-operational for empirical éﬁalysis. No computer yet
exists with the memory capacity to simultaneously solve for all prices and quan-
tities in an economy. Even if there were a computer large enough for such a
task, the data requirements of such a model would be out of reach. However, the
alternative of looking at a change in one industry or resource market at a time,
assuming all other markets to be constant and unaffected, creates an extremely
unrealistic estimate from another direction.

Input-output attempts to move toward general equilibrium while staying
within the data and computational capabilities of most research projects.
Certain assumptions have to be made in order to make general equilibrium more

operational:

(1) Prices are assumed to be constant. This means that the model no longer”

solves for this variable, but, rather, makes price a parameter to the equation
system, thereby eliminating the solution requirements fqpﬁggg;;gt'variab]es.
(2) Individual firms are assumed to be capable of being meaningfully aggre-

gated into industrial sectors. This eliminates the requirement of solving for

output levels of every firm in the economy and reduces the number of production

equations-to a manageable size.
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(3) The production function for the region is assumed to be linear and

homogeneous. This simply means that the production input pattern is constant for

tall ]eve]s:qffregional output. A ddub]ing of output requires that all inputs:
also be dqubled, a tripling of output requires that all inputs be tripled, and
so on.

(4) Production coefficients, per dollar of output, are assumed to be
constant. This means that if industrial sector A requires 10¢ of input from sec-
tor B, in order to préduct $1 worth of sector A's output, it will require 10¢
per dollar no matter how many total dollars of A's outiut are produced.

(5) Intermediate production requirements by local industries from other
local industries are assumed constant. This means there is no substitution
through changing trade patterns between regions.

These assumptions have the effect of greatly reducing the number of com-
putations necessary for the implementation of a full-scale general equilibrium
model. Now, instead of having a separate equation for every firm in the market,
there .are only as many equations as there are identified aggregate industrial
sectors. Instead of a separate equation for every resource market, the resources
are lumped into an exogenous final payments sector. !

The model is triggered by changes in final demand; that is, demand for goods
or services related to final uses. The components of final demand are exogenous”
to the model's structural characteristics in much the same way as'final payments
are, but the role of final demand as an initiator of impacts gives it a very
unique role-in the input-output scheme.

The basic input-output model consists of a series of three separate tables.
The first is called the transactions table. The transactions table lists all

'"fﬁﬂﬁStFial sectors defined for the purposes of the analysts being conducted. It

should be noted that these sectors have to be defined so as to account for every
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firm in the region. The individual sectors should be relatively homogeneous in
terms of - their input requirements and output distributions. They should
generally be disaggregated enough to highlight the true structure of the region
without being so disaggregated as to cause significant problems in data collec-
tion or in disclosure of the operations of any one firm in the region.

The transactions table also contains values for final demand, as discussed

briefly earlier, as well as the values for final payments. The grand totals of

such a table contain the gross outputs for each industrial sector and the gross.

B

inputs required. to produce those outputs.

Table 4 represents the structure of a hypothetical input-output table with

three industrial sectors: Extractive, Manufacturing, and Services. Remember,
the sectors should be defined so as to account for every firm in the region. The

sectors should also, ideally, be as disaggregated as possible. For these

reasons, Table 4 represents a very unrealistic example of an actual table.

Keeping the size of the model to just three industries, however, makes required
computations much simpler. The structure and use of larger tables remains much
the same.
- TABLE 4
DOLLAR VALUE OF TRANSACTIONS FOR A HYPOTHETICAL REGIONAL ECONOMY

Final Gross

Industrial Sector Extractive Manufacturing Services Demand Qutput
Extractive - 100 700 000 4,625 5,425
Manufacturing - 50 200 50 6,400 6,700
Services 75 300 75 4,905 5,355
Value Added 5,000 5,500 230 18,000 23,730

.- Imports. .. ... - 200 000 5,000--.-:-- 000 - 5,200 : ::--

Total Inputs 5,425 6,700 5,355 - 33,930
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"One of the-most important things to remember when reading an input-output
table is that the rows of the table represent sales and the columns of the table

represent purchases. Thus, the 700 that appears in the Extractive row and the

Manufacturing column indicates that firms in the Extractive industry sold $700

worth of goods and services to firms in the Manufacturing sector. Looked at the
other way, we could say that the 700 also represents a $700 purchase by the

firms in the Manufacturing sector from firms in the Extractive sector. The 50

_in the Manufacturing row and the Services column represents a $50 transaction

between Manufacturing (the seller) and Services (the bdyér), and so on.
The same industrial sectors are identified on the left hand margin of the
table as appear along the 'top of the table. The sales and purchases between

these sectors represent sales and purchases of "“intermediate" goods and

services. These are goods and services produced for thé“bd}bose‘bf”fé;%1itating'

further production. Semi-finished goods would be an obvious example of inter-
mediate produttion, but so would the services of lawyers, bankers, transpor-
tation agencies (in all cases not involving a final transportation use), and any

other sectoral input or output oriented towards helping other industries with

their own production. R

The Value Added row of the table represents another form of sale--the sale

of resources of production to each sector. In a theoretical sense, the resources

of production include land, labor, capital, and enterprise. In a more practical
sense, this row generally includes the income received by local households for
whatever contribution they make to the production process. These resource inputs
are not generally considered to be intermediate even though the sale takes place

so further production can take place. Rather, they represent final inputs that

-add to the income of households as opposed to industrial sectors.
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Imports "réﬁresent sales to local industries by industries and resource
holders outside of the localify's defined boundaries. Imports (and exports, too,
" for that matter) are defined in terms of  payments. Thus, any time a local
’Aindustry buys something that results in a payment going outside of the locality,
the purchase constitutes an import into the reference economy.

Finally, final demand consists of sales for final uses. The usual categories
making up final demand include Household Consumption (by househo1ds located in
the region), Government Purchases of Goods and Services, Gross Private Domestic
Investment (including inventory changes), and Exports (again, defined in terms
of the payment made).

| The gross output and total input values are equal. This is due to the-fact
that the transactionsltable really represents a type of cost accounting sheet

for a regional economy--debits equal credits. The elements in the table that
'-fﬁrces this balance (which is a balance by definition) are profits or losses.
This is because the final value of output is made up of all the costs that go

into production, with profits and losses making up the difference.
In summary, the transactions table has three identifiable parts: the inter-

- -—-—---mediate- transactions component, representing sales and purchases between firms;

the final payments plus imports component, representing resource inputs into the

firm's production plus inputs from outside of the region; and the final demand;
representing the sale of goods and services for final use. The table balances
between inputs and outputs, with profit as the balancing mechanism.

The transattions table contains a great deal of useful information in its
own right. The regional balance of trade (exports - imports) can be discerned
from this tabTe as can gross regional product (the dollar--value of all final

t""godt‘is Téﬁd ”§éfygces produced with the economy minus dimports). The level of

interaction between local industries and between industries in the region and




households can;be seen in this table.'Fina11y, the relation between local house-
hold income and;prdduction is depicted in the transactions matrix.
~ The principal use for this table is found in the~construction of the other
two tables of the input-output system, however. As mentioned, the transac-
tions table alone represents a cost accounting sheet for the region, nothing
more or 1gss. It is descriptive rather than analytical, and it does not allow
for general equilibrium analysis of the type previously described without
further mbdification. The next step uses the transactions table to constructia
table of direct réquirements, often called the technid%l coefficients matrix.
The question answered by the technical coefficients table is as follows: "If
each local industrial sector sells to other local industrial sectors some total
amount in intermediate goods and services so that the purchasing sectors can
produce their own output, how much do the purchasing sectors require from the
other local sectors per dollar of output?" For example, Manufacturing purchased
$300 worth of intermediate output from the Services sector in order to facili-
tate its own production of $6,700 worth of intermediate and final outputs. How
much did Manufacturing buy from Services per dollar of gross output? The answer
is 300/6,700 = $.045. The same computation can be made for each intermediate

sale and purchase in the transactions table. The result of these divisions is

shown in Table 5.

TABLE 5
DIRECT DOLLAR REQUIREMENTS FOR A HYPOTHETICAL REGIONAL ECONOMY

Industrial Sector Extractive Manufacturing Services
Extractive ‘ .018 .104 .000
Manufacturing - - .009 .030 , .009

Services ,014 ' .045;i o .014
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The rows are still read as sales and the columns as purchases. Only now the
sales are in terms of cents per dollar, and the purchases have the special
~interpretation of "input requirements" per dollar. of output. We call these
"input requirements" because they represent requirements during the period of
analysis in order for each sector to produce their own outputs, scaled down to a
"dollar of output" basis. |

The technical coefficients matrix represents a recipe for production. In

order to produce one dollar's worth of output, the Extractive industry needed a

pinch (1.8¢) of its own intermediate output, a dash (.9¢) of the intermediate

output of the Manufacturing sector, and a smidgen (l1.4¢) of the intermediate
products of the Services industry. In order for Manufacturing to produce a
dollar's worth of output, it required a pinch (10.4¢) from the Extractive firms,
a dash (3¢) from Manufacturing, and a smidgen (4.5¢) from Services. And so it
goes through all of the identified industries for the region.

One of the key assumptions of input-output analysis, mentioned earlier, is
that this recipe does not change, regardliess of the level of output. Thus, if
the extractive industry were to experience an increase in final sales equal to
$10,000, it would require another $180 worth of intermediate products from its

own firms, $90 from Manufacturing, and $140 from Services. It should be empha-

sized that this process starts with a change in the final sales of an industry,

or ffom "exogenous" forces. The coefficients in the interindustry section of the
table represent the "endogenous" component of the table.

It‘can be seen that this first computed table gives the analyst limited abi-
lity for impact analysis. He or she could go through the process of assuming any
number of changes in the final sales of the identified industries, multiply
-these assumed changes times the direct requirements cdefficients, and comefup

with estimates as to the direct effects from these changing final sales on each
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identified-inﬂusfry in the region. Just to make sure that there is understanding
of this process, the question might be asked: "What is the direct effect on each
regional industry from an increase in the exports from the Méhhfacturing sector
equal to SI0,000,000?“. The answer is that Manufacturing would increase by
$10,000,000 plus a direct intermediate production effect of $300,000, for a
total of $10,300,000; the Extractive industry would find fts intermediate
production incrgasing by $1,400,000; and the Services iﬁdustry would see its
intermediate production increase by $450,000. -

But this is not the end of the story. If each idaustny has to increase its
output in order to service the increase in final sales of the Manufacturing
industry, then each must, in turn, increase their intermediate purchases and
sales from and to one another to service this second-round expansion in acti-
vity. The second round must then be serviced by a third round of outputs. Each
round is smaller than the last due to leakages to imports and to local value
added, until the process has completely played itself out. The first three
rounds of such an increase will be shown below.

Table 6 shows the first round of increase in intermediate and final produc-

tion from an increase in the final sales of Manufacturing of $10,000,000.

TABLE 6
ROUND ONE FROM AN INCREASE IN MANUFACTURING FINAL SALES EQUAL TO
$10,000,000
N Final Sales Change Intermediate Sales
e Change
Manufacturing $10,000,000 $ 300,000
Extractive -—- 1,040,000
Services - 2 it 450,000

Total - “ $10,000,000 $2,150,000
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Note that the only exogenous change is the initial'change in final demand
as;umed for the Manufacturing industry. The rest of the sales represent the
direct first round results from those sales on the intermediate output of all
industries in the region including Manufacturing., These-are-recipe requirements
in order for Manufacturing to produce the hypothesized increased final sales.

Table 7 presents second round totals. Note that Manufacturing requires still
more intermediate inputs from its own firms, this time to service the additional
$300,000 of output it had to produce to directly allow for the initial
$10,000,000 increase in final sales. Similarly, ihe §ervices industry needs to
buy from each of the other industries to enable it to produce the additional
$450,000 directly required by Manufacturing. Finally, the Extractive industry
must have additional 1inputs to produce its additional $1,040,000 for

Manufacturing. The rounds of production in Table 7 are indirect impacts.

TABLE 7
ROUND TWO FROM AN INCREASE IN MANUFACTURING FINAL SALES EQUAL TO
$10,000,000 -
Manufacturing Extractive Services Total
Extractive $31,200 $18,720 $ 000 $49,920
Manufacturing . 9,000 9,360 4'0504, 22,41qw
Services . ' 4,200 14,560 6,300 25,06O

Now, Manufacturing has increased its sales three times: the $10,000,000 that
was initially assumed, the $300,000 needed to directly service that increase in
final sales, and the $22,410 to service the $300,000 in the first round. The

Extractive industry has increased its sales by $1,040,000 to service the final
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sales change for Manufacturing plus the $49,920 to service that first round
increase, for a total of $1,089,920 to this point. And so it goes.
o We'wi1l now run through one more round of increased production, this time to

service the second round. Table 8 presents this third round.

TABLE 8
ROUND THREE FROM AN INCREASE IN MANUFACTURING FINAL SALES EQUAL TO
$10,000,000
Manufacturing Extractive Services Total
Extractive $ 2,331 $ 899 $ 000 $3,230
Manufacturing 672 Y 225 1,346
Services ‘, 1,008 699 351 2,058

Each additional round is computed in the manner shown above, and the totals
are added to determine the total direct and indirect effects from the initial
assumed change in the final sales of one of the regional industries. This

process is obviously cumbersome. It would even be more difficult, impossible

probably, to work such an iterative scheme for a larger number of industries or

for higher direct coefficient values. Fortunately, the system of simultaneous
equationslgggggggnted by an input-output system can be solved using high speed
computeré in a matter of seconds, even for the largest of tables. The solution
for the system in this example appears as Table 9,

The diagonal of the table shows "ones" plus some other factor. These "ones"
represent the dollar increase to final sales of the industry for which’such an

exogenous change is assumed. The numbers appearing after the decimal represent
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‘the direct (shown in Table 5) plus indirect effects from each assumed change in
final sales. Thus, the $10,000,000 change for the example using Manufacturing
turns into a $10,320,000 total increase in Manufacturing sales: $10,000,000 to
final sales, $300,000 in direct sales, and $20,000 in indirect sales. That
$10,000,000 in Manufacturing sales turns into an increase of $1,090,000 in sales
by the Extractive industry: $1,040,000 of that directly and $50,000 indirectly.
Finally, the $10,000,000 assuhed increase in Manufacturing leads to an increase
of $490,000 in the sales of Services: $450,000 of that direct and $40,000 of
that indirect. i
TABLE 9

DIRECT AND INDIRECT DOLLARvREQUIREMENTS FOR A HYPOTHETICAL
REGIONAL ECONOMY

Extractive Manufacturing Services
Extractive 1.019 .109 .001
Manufacturing .010 1.032 .010
Services : .015 .049 1.015
Total - 1.044 1.190 1.026

The total impact on é]] of the industries in the region combined is
$11,900,000 (1.190 x 10,000,000). Thé 1.190 is called the demand multiplier for
Manufacturing, or the total direct and indirect purchases this sectar must make
from itself and from the other regional industries in order to produce one
dollar's final output. To conduct an impact study, simply take an assumed change
in final demand for any of the industries times the dgmand mu]tiplier for that

same industry. This indicates the direct and indirect effects on the region
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" resulting  from "the assumed change. The impacts stem from’wthe fact that
industries in _a _region interact with one another through their purchases  and
sales from andN iov one another. The greater this level of interaction, the

greater the industrial demand multiplier.

THE TWO-REGIONAL MODEL
Many extensions of the basic input-output model. are possible, each providing

more detailed analysis than the Direct and Indirect table taken alone.  One of

these extensions is to take interregional trade 1mpacts into account in the’

endogenous portion of the table rather than as an exogenous factor, as trade was
taken to be in the previous examples. A discussion of this interregional table
is presented here since this extension will be made in the construction of the
input-output model for the region being investigated.

Input-output analysis has many strengths in terms of its ability to predict
impacts of changes in the final demand component of a regional economy. Its suc-
cess as a predictive tool is weakened somewhat by the restrictive assumptions
necessary for the table's construction, Three important limitatiohs are con-
tinually mentioned in this regard: (1) all production relationships are assumed

to be linear in form, (2) the element of time is completely ignored, and (3) the

“feedback" effects resulting from interregional trade are not taken into

account.

Experts in the field are currently working on the changes required tb answer
some of these criticisms. Much of this work has been directed toward the third
limitation--omission of interregional feedback effects.

The essence of the work dealing with interregional feedback is this: The
single-regionjmodels so prevalent in the United States today do an excellent job
of tracing through internally transmitted impacts. In other words, single-region

models treat local economies as being free of effects from trade patterns
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resulting from Tacally. induced production. Trade with other regions is treated
as an exogenous.camponent of the model.

* Assume, for example, that there are two defihgd region#,veach with its own
internal industrial structure and each carryfng on trade with the other. Region
A has an input-output table with exports as an exogenous component of final
demand and imports as an exogenous component of final payments. Region B has the
same. Now assume that Region B increases its demand for the products of Region
A. This represents an‘incfease in the final demand for a certain set of Region
A's industrial outputs. 3

Region A, with its single-region input-output model, will provide a strong
capability for tracing through the rounds of internal changes required to
satisfy B's increased demand. This is certainly useful information for the plan-
ners of Region A, but it falls short of a full analysis for the two regions
taken together.

In order for Region A to increase production, its industries will need to
buy more -from one another as well as increase their intermediate imports from
other regions, including Region“B. What is more, local households in Region A
will find their incomes increasing as a result of increased industrial activity,
and they, too, will buy more products locally and from other regions. In turn,
Region B should find that its expofts to Region A are increasing as a secondary
impact of its original changing demands for A's output. The increased activity
in Region B will then indirectly affect the level of Region A's output, and so
on, until the trade multiplier effect has worked itself out.

Unfortunately, sihgle-region models for the two regions are only capable of
analyzing the impacts on region A from the original demand change on the part of

Region B, as if Region A were an isolated economy reacting only to exogenous
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changes. No "feedback" analysis is possible with respect to Region B, thereby'

understating the total changes that affect the two regions taken together.
- One response might be to create a combined table for the two regions, making
them into one larger region. This logic may eventually lead us to the conclusion

that only national tables are worthwhile, since any sub-national table would

ignore the trade patterns and their impact. This would leave smaller regions -

without the ability to analyze specific effects from changing demands on their

local industries. Region A and Region B may be different enough from one another
so that separate tables would be useful to their individual planning needs.

An alternative approach to constructing a single table is to make the trade
components either more detai]ed'in their exogenous capacity or to make trade an
endogenous component of each region's tables. Each region would retain their
capacities for analyzing internal impacts from chqnging demands while the

greater region will be capable of more accurate and detailed analysis.

EXAMPLE

A table is currently available for the Northeast Minnesota region thaf is
scaled down from a larger, two-region table of the type described immediately
above. This table is a 75-sector table; the direct and indirect component of
this table is presented as an Appendix to this report. This t;b]e can be usgg
to assess the impacts from changes in activity due to new forest produét
utiliiations.

Assume, for example, that a new utilization of forest pf&&ﬂé@?f”}n this
region results in an increase in the exports of the Logging industry equal to
$1,000,000. Table 10 shows the interindustry direct and indirect effects from a

hypothetical $1 increase in Logging industry exports on selected industrial sec-

tors in the region-(sectors that interact with Logging to the extent of .3% or
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more). -These--coefficients are then taken times the change in exogenous
demagqgr$11Q991999::§9bcome up with the individual impacts.

Forﬁéthple, an increase of this type would require that the Forestry and
Fisheries industny'increase its output by $38,263, the Agriculture, Forestry,
and Fisheries Services industry increase its output by $2,266, and so on through
the extenf of the Logging column. The total impact of $1,331,689 shown at the
bottbm of Table 10 represents thg total output impact of an increase in the sale

of Logging on itself and on all other identified regional industries.

.
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TABLE 10

" TOTAL AND SELECTED IMPACTS FROM $1,000,000 INCREASE IN LOGGING EXPORTS

Industry

Forestry Fisheries Products

Agriculture, Forestry,
Fisheries Services

Construction '

Textile Goods

Logging

Sawmills ‘

Other Wood Products

Pulp and Paper Products

Printing and Publishing

Chemicals and Allied Products

Petroleum Refining and Production

Glass, Stone, Clay

Primary Iron and Steel

Fabricated Metals

Other Electrical

Railroad Transportation

Electric Utilities

Gas Utilities

Wholesale Trade

Retail Trade

Finance, Insurance

Real Estate

Business Services

Eating and Drinking Places

Automobile Repair

-

L]

Total Interindustry

Industry Multiplier Effect
.038263 - $38,263
.002266 2,266
.003830 3,830
.003125 3,125

1.018443 1,018,443
.031502 31,502
.002395 2,395
.002360 2,360
.001167 : 1,167
.003993 3,993
.065266 65,266
.003043 3,043
.015646 15,646
.033094 33,094
.005592 5,592
.005796 5,796
.003546 3,546
.002888 2,888
.025104 25,104
.002585 2,585
.004265 4,265
.003945 3,945
.006784 6,784
.003198 3,198
.008884 8,884

1.331689 1,331,689
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MISCe MFG. «000718A «3001354 000459 « 000675 0002926 «0N13AS «0022R4 «000211R «000m11 . 9
PAILPNAN TRAMS, «0122135 009251 20NVIPA <00987R  .003715 «005652 «D07R9% «006884 003477 [\
LOCAL TRANSTT «N0Q2RS <0016 « 000205 «@no3s0 .0008%3 »001919 «001340 «000149 000121 n
TRCK TRANS, J000709 (003262  LNU3TT9 L0033A1  L006776  L0N3194 003389 .002192  ,a0l)Nd 0
AP THANS, 000730 .0002%2 .000760  L000RIMH L000720 0NN 361 0002R0 000257  ,n0ns2t n
OTHFR ToAMS, 0012313 «00121% 007 «0072047 001102 Q01175 «00090AR «001158 «00na7t 0
CORMUMICATIONS +h0305) 003640  <00Jn46  .00JA28  L0026)9 .005513 002124 «0017%6  .n01172 0
ELECTRIC UTILITIES <O 14984 NILLIL +005R2Y «Q0770] 0021135 (16284 +054752 «Jalas NIRRT 0
6AS UTILITIES T, 5 LYY .002932 013170 «01624H «0N2504 «QNRA52 001365 «016309 N02743 o
YATER A SAM, SERV, 0009 36 LOGU95T  L00T72IT  L004AS2 010541 +ON06A9 007447 001877  _000At2 n
WHOLESALE TRAULE L0362 0nleTh 032040  <0NA4010  ,029420  «02A744  LN204AL  .029380  .n1%0k4 9
RETAIL TRADE 007135 002353 «0UL1HA2  200N7SAJ «000882 «0070A7 2001927 «001112  L000n20 n
FINANCE, IiS. «N11776 N14T6S «0i1169 012640 008697 «0l0111 « 00037} «008732 00313 n
REAL EgTATYE 20735 «DRL241 «973007 «0N53437 «00R067 «020429 «109337 «Q0R229 .olﬁsgr n
MOTELS. PEPS.s REP. 001252  JN009AS  JOULLITO  .A01A&k (004103 <004531  L001A2A  .001223  .no0R1R »
QUS INFSS SERV, S0 71 40 LOMRTUS 010223 017258 012483 128321 «N14A03 +0038%54 N07173 "
~EAT ,ADR{NK ,PLACES «0024A¢4 002601 +QUR2548 «N03a74 «003620 «008941 «002% 1 «N0310% .001720 0
AUTOMQATLF. REPAIR - «QU3VAN - LNU41SA 2003147 «004A26 0086137 eQ125h7 «N02394. +002%04 WL ELERS b}
HOT 10N PIC. A RECT. «NOOYEE - LOUOLINM «000115 «0001062 2000330 «300294 «000140 «Q00116 000087 - n
HEALTH SEDVICES 009711 003540 JQuon?? «000111 -N000S6 +001100 «000014 +00001LA L000nNG n
EDUC.« nOMOR, : .000R T4 300893 « 000770 +Qn10s1 000639 «003353 «001093 «0012068 NLLLLS) a
“FEDa GQUAT. ENMTEH L0240 .007200 «002126 <0329 «001473 «0023959 «00%5221 «00 3440 001443 n
STATE a LNCAL EMTER. 001410 .0016137 +003a4l «002708 «000740 001701 «00A71S +004074 001541 L}
SCRAP. nnFN A SECOMD «0002R0 «N00151 .qua18n «000217 «ON0AT2 000278 N YT «012668 A0 7SS n
SUR-TOTAL 1088606  1.431264 1,663966 1.56A381 1,299907 14419203  1.489754 1.329025 1. 1AA0 1.000000

T



IN FINAL PURCHASES

.

DIRECT AND INDIRECT EFFECTS bF $1 INCREASE
FOR SPECIFIED INDUSTRY QUTPUT

(continued)
HMISTRY NANES 1 12 13 1s s 16 17 13 19 20
(NOLLARS)

. NDAIRY A P TRY PRON «00n0N1L [} «0UVASE 000023 [ «0Pa912 11n736 «001H07 JNOBING «0N0373R
' MEAT AN, a PROD, «000052 0 «00006&1 «NO0LLY 0 «1NRGE9 +00019L 0068728 JNONTIS LN00770
} FaoDe FEEN GR. «00001S n « 300016 «0n0021 0 « 006432 «0U&R2RA 000440 «N3A2T7) NNNGG4
» OTHER Chnes +N00014 0 «000105 «100044 0 «0Qn0al «000158 007789 +N00NnAS «0Q0ATS
} FOPFST.e FISH, PROD. «000Q1Y L] +000182 000158 0 +00001S »000012 +N06224 L0000 6 «N0001"
) AGR L oFOR,FISH, SERV «000116 0 «000%45 «000291 [} 003875 « 00642 001156 00707 .000121
' IRON A FENR, ORES « 00164 '] 003211 «0010468 . 0 «+0000na3 +000085 «000lo8 +A000A3 «A0007A
| NONFERRNUS ORES +001n03 [} + 000640 «3003aS 0 +«g0002! «000N24 «00007S .000n71 «NONY7
) CNAL A PEAT MIMING «00271 0 T LY A 000039 0 «000029 «00003% «000036 «N00N>4 «00003¢
| AIL A NAT, GAS 000000 9 «0uonou «000N00 g +000000 000000 «0N0000 «000nnn +000000
. STONECCLAY NFGLsQUA.  1.00ARAZ 0 002247  <003345 0 «000036  .00DNA3 000053  ,ANNDL2 000NN
 QTHER MIMING 0 1.000000 0 (/] 9 0 0 ) 0 n
| NEW CONSTPUCTION 0 3 14000000 0 e 0 0 ) n n
» MAINe ~ REP. CONSTRe «013059 0 «0034A3  1.003774 9 «003007 «003771 004637 .N05237 «0NS4600
b NRNDNAMCF, «000000 9 +000NnQ0 «000000 1,000000 «300000 +Q000n0 «0600009 .NA0000 «+300000
) HMEAT PRNOUCTS «00NS96 -] 4000493 001378 @ 1e33ae703 «000937 «0 78469 002753 +0097239
" DALRY pPRODNCTS 000129 0 «000151 « 000299 9 «000406 1,1778K9 «001116 000114 001579
L CAMMED FRNZ PRES . «000100 0 «000110 000211 0 « 000767 000102 1.009847 000041 «003633
) GRALIN MILL. PRNOD. «000026 0 «000N23 +00NNIN ] «01199% « 020396 »0008648 1,13ta80 000515
) RAKERY panD, «00009¢ 0 «000108 «ggo212 0 «@n011S «0016u7 «0081172 <0014 f.0}3%ay
.~ ALCHe OFV,.« SOFT DR, «000035 0 «0UOnG] «00n079 L) +00001] +00004S «001591 «000007R «00GOAJ
> HISCe Frane. Toa. «0N0093 [ ] «000111 «000213 0 +«0n3a21 .0003A3 «00Q7E43 Q04104 1535404
1 TEXTILE Gn0ODS « 000264 9 «QUUSI9 «001206 [} «0n0200 « 000325 «000379 001a13 DHOnL7A
»  APPAREL. FAR, TEX. «000ARE '] «000230 +000997 L} «O00n0al6 « 300304 «NB0508 Jhaan? «0004AS
. LNGHING «000362 0 «Que700 +00193J (1 2300157 «000157 000225 N001172 000327
v SAWMMILLS +000452 /] «01076 «006676 0 «0n0116 «N00113 «000172 W LLLET «000129
' ATHER wONN PRNN. «0009249 [} « 01802 «0l0R6 0 2000434 «000259 +000386 000137 0061736
' FUPNITURE «000008 [] «0U0110 «000094 ] 00000t 000001 «000002 .000nan02 000002
) PULP A BAPTR PROD. Jo020R7 ] 002439 «00203I0 [} «001372 2001505 +003557 .0018n0 <003954
I PAPERBUARN COMT. «0003A41 9 «00Vn26 0100458 0 «0Ql4A] «018%%8 «01836¢ .0N0t10S «009294
| PRIMTING A PUKHL . «003341 0 033745 002323 0 ..005598 «001R2A «008650 «001ASE «0175A0
» CHEMe A ALI IFD PROD, «017109 L] « 009408 «01S129 0 002175 002273 «0072%6 018321 HNGLQQ
]} PETR. REF, a PPN 107746 () N ERHIL] o) THA 7RG 9 « 007050 «N12304 «01204A4 011383 «N13203
v PURBER pRnb, LD RELY4 [} «AULS 7S - 002258 ] «001516 «001271 «0N&067 LN00Q s «0031Ra
T LEATHER panp, 300046 L] «0U0UN19 «0NAN2H 0 +0n0013 «0un0n7 «000011 «000046 2} Nuoone
L GLASSe STAMES LAY 20n30106 ) «0J902% 032175 0 «00046l2 «000A52 001134 000842 «NO0KA3
' pRIMARY FF/STEELS 3039 0 « 058208 017927 n «0N1136 JOVN972 «00263% «30tnaR «0013%41
L IRPON 8 gIrTL FouNb, N2 n 002N 06 «001111 0 «0000ASL «NOOORA +000259 NANUR «0001 38
b OPRIMARY (CNOBER «2a010] [ NI LLIY «00nJ56 0 «300912 «00001S «300066 - ,00nn>A 006021
I NTHER PRT4, MET. «0NGeN07 ] «0Vc7IY «002030 0 «Ho013a «N0N1H3 «00gS6g NI LEEL «N00231
FARRICATED METALS +00539) [) «01%080 12802 0 «0NNSSS +NO0CGAT2 «008080 LN0NGT N01170
P FARM MACHIMERY w00 737 9 2000236 N T LILE) 0 «000791 «000Aan «000191} 000377 «AN00AT
I MACHINE MRS LLELE L} «000 1% 20003 [} +000088 «QuUot19 000298 .N0011S N LLELR
. NTHER NN, ELECTR. NLLELL) [} 01310l ollsIa Q «NONI2T 000373 « 300956 «000737%] «N0B3ISH
i COMP.e FF . HACW. NLLLTT) u «00UNN0L LLL LT " «400000 009000 «000000 N00NAND «NO000N
1 SEPV. [MD. HACH, Y. LEDS [] «Onig?77 ULRIY 0 «0NN0S2 «ON0I2R «000725 «0Nn007A8 «0gn1na
" ELECIPICAL MACH. WOLNEAD b} «OVISHA TS TYY 0 «NaNY93 «NAN1 26 «000191 N001 L <0160
¢ MOTOR VEHICLES NOYg S N 000130 «anotzt 0 NS T 000107 000097 LLLEYY S N0t 3%
I NTHER Toans, €NUIP, NN q NUuel Jnan2lt N L00null RULLIEY 00026 L0n0MS 0001 A
OPOF oo SCIFNT, «QUu0Re ] SN0 QA% « 0060 L] TGN L0007 «N000138 JN00N12  L00N012
NETICAL, NO=TH, o PHO +000n 7 v «ONUNAD «0000%50 L] «000078 «0N0029 4000057 NONASS . L0000K5
MIRC, vFa, «00/032 '} L TEY-2 euaal 0 30128 «000305 «N00n72 NILECTS JN00500
PATLKROAD 19805, CUONThAe 1] 011102 0012 0 «NN3706 006254 «009811 APTNED N16077
1L.ACAL TIPANSTT «000NS 0 DUOING «N025H n 000108 «00N154 «000521 LN00SRA 800240
TRUCK ToaYe, 03737 a QUG 7 NNM2YA n 004 )58 «002474 «N1K8T7 N LLL T «001SA0
atR TRALS, JOARETG 0 «0U0410 +000ASS 0 « 000267 +0U05NS N011ST7 JO00AT] SD0NK1Q
OTHER TwaMS JU014RA b 0U2nnG <0010 9 «0N0S%2 +000%12 00181} QP ORA <0009
CARMMTCAT LS NLRIRE! 0 TR RLY «N34320 0 Q01719 <0709 «103351 002143 N0G62726
ELECIPIC nTILITIES L TIL T " «NUB27S «00SASe 1} DL YL «01N194 «012173 00?nuA 057911
GA%S UTILITICS RERIEY ] 3 «00a0R2 «N03972 0 «QNalan «006NRA «N0TUHRA JNNK203 «N0ARLA
UATFR A SAN, SEPV. 07 3A L] U7 «N01974 0 «ANORAY + 000430 #N0330° RLLLRES JfNnnroa
UMALESALE TRAUC N3IPTA) 0 NEINLY) 037012 ) «0h0N263 CN24PRT «N62814 JNSAIV9 N2T374
PETAIL TRANE <00 1158 v «QlVeS7 N2l 7! n 2000873 «001720 «00110% JNOOTRT N LALYL)
FIMANCE ., 1MS, YL M «004nR] Q07370 '] «ONG277 «NULIRT «0Q4aR09 LONSY1IA L R
REAL ESTATE .N30112 ] «0USASL «N098R0 0 WUNS226 «0059990 «00469) &Y G <NO772R
MOTELSe POPSee REP. IR Y] n +Oni208 «N013R4 9 «001.308 .002%64 «00369% JA01R9S 003379
PUS INESS SEpV, 0/001A 0] <027%15 «012976 ] «ON8S17 «0100nA9 N18262 JNRRID NI
EAT o AR INK JPLACES «WOITLA ) LT «00RATA Q9 QNS0 « 003248 «006200 i1 Al ] NO2NNT
= ANTOMOATLF QEPALW « 307970 0 «QUSS10 «00S03A 1] «0N2063 s 000akA «0023708 LEXNA| LI L
HATIOM V(C. A 2CCR. WO INHA n «NVUYT8 +000253 0 000107 «000147 «N002J39 Longran N0 45
MEALTH TESYICES 938923 ) 2000008 «0unn1d 0 000603 «00113R « 000046 000011 .000012
EPOC ., nen, «037105 ] «0U074S 001278 n «000AKT «N0U9A3 «QO01L 191 AnNENG ) lans
LFFEN, coyer, EMTED, Q%183 n «NU1RA8 002797 [/} «001470 «N02077 002252 002202 NQL) RS
STATE A LAGAL ENTFR. <UNAALT 0 »00171465 «N01ACH 0 «001023 001160 «00n2623 LA01nng 001141
SCRAP. 1NN A &CCOMNY 200115 [ «000760 «N00471 0 «000237 .00007% «000327 .0017170 ML ED
<yA-InTaAl 1.551022  1.000000 1.3J%eY¥e 1.197452 1.000009 1616358 1,4H8941 1.374007 1.3714% 1.227422




DIRECT AND INDIRECT EFFECTS OF $1 INCREASE
IN FINAL PURCHASES FOR SPECIFIED INDUSTRY OUTPUT

(continued)
MDVIS TRY NAMES 21 22 <23 26 25 26 er 24 29 30
(DOLLARS)

1 DAIRY a prin TRy PRAD «N0J6A2 «0QQ0NA +000050 «N00077 « 000085 «000072 +000072 +«00007R «ANDNAD 000047
2 MEAT AM, » ERON, «0000NS 001106 «0039095 «00N279 . ,000235 «0nol27 .0001n6 000164 .A0NAAR 00045
3 FonDe FFEN GW. 100071 «H00ISS « 000173 +00002H «000033 « 000024 «N00N26 «000023 000314 000074/
6 ATHER Cunpe «000043 «0020u12 «U0786 «0001A9 «0N33n3 «Oni1lR6 000363 «000143 NLLELY! «0n002"1
5 FOAFST., FISH. POCD, «00n0sl <00 15a 2000069 «00N 185 «03N2A3 «013397 «003979 «N012%6 029066 «0001729
5 AGR L FON,F ISH, SERV «0001R2 +000273 2000111 «0N04as57 «N02206 e0]458 000739 + 000644 .N00<03 L0NN199
7T 1RO a FEPR, URES «00076S8 «0000%4  ,000234 «000 146 «0008S7 «000532 «N00RGA «00N2260 N002%4 000428
R NOMFERROUS QRES +00007% « 000043 +Q0UIAT «000062 «000199. «0NO1S3 +000300 « 1004684 «QNN7R0 JONN2%0
9 CORL A PEAT HMINING « 0000568 .000022 «000n43 +0n0060 «000155 «000186 000121 «00010S L000190 +N00NST
0 OlL A MAT, RAS «000000 « 9900909 « 000000 «00n0na0 «000000 «000000 «N0YONO «000099 000000 « 000000
] STONE.CLAY MFG,QUA. «0000%0 «000033 «QUYISS 2000067 «000117 «QO0l7% «000337 «000299 L ELLT «NEOLAN
? OTHER MINIMG n ] Q 0 v 0 0 0 0 0
1 NEW ConunTRUCTIOM 0 0 '] 0 0 0 0 0 0 n
¢ MUAIN. A PFP, CNNSTP, «003%A6 «N02H22 «OUS5095 «903112 «003430 «007313 «007A1] «006503 <Nilnni «0094AA
5 OONMAMCE « 00000 «000000 + 000000 «3000N0 «000¢000 «000000 «0000n00 «000000 « 000000 «H0060409
6 MEAT PRAMICTS «Q0QN7¢ «002S5RY QU732 001971 000544 «Q00564 «0010n4 001130 «N00R6D «600770
7 DALIRY PROMICTS «0144RR « N04sYS «QUOYSe «0N0373 «000111 «000140 000712 +000237 <000 (R4 +000)R7
R CANNEN S RNZ PAESe 208126 «NNSLL2 +000118 «00nt2t «N0Y0AY «000U99 +000140 «000167 0001724 NG0126
9 GRAIN MILL, P00, 000256 +0H0031) «0U0245 «Q00040 <000n234 «000027 000038 +00003% 000032 «00007R
@ RAKERY prROon, «0UN156 «012%07 «gvuio7 «Nn012d «300NAL «gonjo2 «N00152 «00016a 000171 «00011A
! ALCH. BFV.,e SOFT NR. 1.005749 «002040 «0000&] «00004H «00N030 «00008 000057 «000063 20000469 +00006G
? H1GCa. FOND. Tom, 20004625  1,003898 +Qu0109 «000125 «300S559 «000271 000207 «00018s .00N171 <0012k
3 TEXTILE Goens I LLIT «000159 1.,0%pa7 061189 «003125 «N01198 000524 «N23478 +B00400 000311
6  APPAHRELe FAtle TEX. «00075% « 000725 044097 14177930 «001704 «001242 «00071) -006380 ML LT D) «0004RO
5 1LNGGING «000 123 « 000194 «001%505 NYNShis | NIRG6]T « 356507 « 105691 «03320% N704 H0321A
b  SAWMILLS 200187 «N0UOYA «0U190% «00069] «031502 1.0RA573 «15230A +N93169 MILLY Y «00107R
7T OTHEP WoOn eR0ON, <0019 «N001A) « 006236 « 002754 «002395 «Q1AT779  1.n746A07 «0688%5) «0N2NNA NGl la0
A FuPHITIE «000002 «000007 «000178 «N0006H «00001A «000458 «000SN9  1.006551 0004811 Jang9al
D PULP A OARER PROD. +NO01ARAR «N0222% «Qlwnod s07SAS «0023%0 «0n1948 «015047 «002449 11,0099 161570
) PAPERRQANN COMT, «007172 «00hNL2 0 JUHONG «gon282 «00056S «000S01 +0063542 006312 «N0171) l.0063%0
1l PRINTING A PUNBL, «00A630 «00AAYS «O0U7?RIS «NG234 «001167 ..0031%310 «0026AS +003082 002641 «0074%0
7. CMEM, a M LIED PROD. « 002054 «N05562 Néenl 2 0QGHAT »001993 «9N321S «N20979 «0077% «0ITRAR N1AQN2
3 OETR, REF, a PROV, 010242 <007087 N FRELE S « 009570 « 005246 044171 «026539 +016399 JNIRAZ4H «0197%A
b PUYRRER PAND, «HONIR] 023108 004076 007134]) «001948 001312 «001A6A} « 109028 NNLGa9 «ONOAKAT
5 LEATMER PBOD. +030007 <000010 NUIRA I «NNASAID «N0NS2 «0n0013S «N0UN30 006331 «NOONAR «000n14
5 GLASSe STNME s CLAY 00 1AR MUY «NU612) «N01INT 003043 «0091331 19927 «011999 12481 «0nii?3
7 PAIMARY Fr/STEELS Y LI JON)7t6" L0039 «007R06 015666 . .00939R NI LTY ] 041654 +0041RA 007719
B OIPON S STFEL FOUND, «NONY N0NLG? «0U0943 LA XS «NISN9S «0021238 2001182 «001319 000718 « 00037
7 PAIMAPY CNPPER «90009% + 090091 quun?2 200005 +000275 «QNO1S9 «000221 « 1004249 LO00009 «00NtJ0
) OTMFR BRI, MET, NLLYAT] 000277 N UTLLYS + 10046485 «NN1929 «001275 20017234 «006THS LD ERE 002300
| FABPICATED WETALYS « 015054 <033 +OULANS <0175 «033096 019580 «N2BRAT « 0462068 «00%499 «00733R8S
2 FARM MACMIMERY «00010 « GUYURY UYL 1o «H0Nsal «0NN20) «Nontls «000113 «000l69 .A000Q9 +0063RA
)} MACHIME S4neS «R0NIRD +000194 N T o] «OgniIsy «NQN62d Ngo710 «0009%2 «00075) 000427 «000555
b OTHEP NON, ELECTR. <090 AR « U030V «NUJINI | « 001398 « 0053592 LLLIE «00232% «00210% N011S «N01RG]
5 COMP.. UFF, MACM, «00NNYY «0VUNGH 00000 «NNONGY «N00NON «N00000 RITLED ) «NN00Go J00nn0n +000900
5 SENV. INMD, BACH. «ONNIY 000057 «0u030J «NNQ0A1 J000147 «00nt 27 000294 «0100263 SNNAIED N0at02
P ELECTRICAL MACH. 300172 N OTIRE « VY PRT «H001450 LT DY 009353 «300360 «091laa UL E 000203
} MOTOR VEHTCLES «H00183 «0N00AT «NV010h 000127 «00ANnSS3 L LUTR R « 00019 «UN0L6a JN00129 JADONKA
} NTHEP TRANSR, Eaulb, DOR0PT JSUNHYe? «OVQ1PS «nonal 0nansShH «Qnaoy JH00NI%5 - 4000303 PULLLES R LT LY
) PR0F.. SCIFNT,. « 30002 «3N0N22 CLUTHY-R S CLLL PR «NONBLE 2NN 16 « 100 0%0Q 00119 RLLLRTY N0a0027
| OPYICALe NPHMTH, e PO «00N0S7 2000062 «00UR17 «000077 «ON0041 <0000 « 000091 .noQlos «NONY A «30G0%2
'oNMISCe NFG, QU7 20NGINA 003707 «0172102 L0017 «Q00 784 «00AhSN] «305129 NOOBAZ «O0t341
} PAILROAR TRAMS, )N T24 N ULERE «010n5S sN)IINe «005796 «022982 02N 0k « 019445 .030m 9 «03atto
v LOCAL TramstT «NONI46G «000730 «NUS109 01390 +000696 «300%534 «00040S «001819 NONATR «001018
i TRUCK TkANS, 2003316 L004A0A +006830 26 2A0 2002997 «Q034A/0 «NOSY 77 «0Va3ak D06 S 008202
y AIP TRAMS, 000607 N LULET] «002n48 «Q012A7 ~0N0 727 «0NVA97 01”77 «002510 JNOT7RA 001372
OOTHER TRANS, « 000006 «0N6n 17 002176 «00041)7 N0L76l «0021131 002315 «00]13ag .NO20A 2001291
L COMMUMITATIOMS 20017986 L002368 QU777 + 00382 «00139% « 002535 « 003556 NOGIBT 0072013 «003A10
I ELECTRIC uUTILITIES «ONATIY «0N"724 «0 19341 eNlNUAY 20011540 «N17237 021407 «013959 03120 1877
GAS UTILITIES « 001055 «NHOITIS - LOUTVPT «00GAhT7T 0027384 «096192 2016355 «0086979 023579 L007181
YATER A SAM, SEPY. «G009TS «001041 «NM0%633 «002017 «0N1161] «0022735 .001651 «002139 LA LR 001214
WHOLESALF TRAUE «021956 «02370°9 +0I%an0 «0an296 «125104 +Y3%7333 Nauha? 06967 N2746S «N2IRT2
PETALL TWANE 001217 «N0YOGl «N0Ur6Y « 000729 «ON258% «0N2R99 001594 «001337 NOLLLT, L0014 7
FIMANCE, TMQ. Y1 LS Lk ] « 002N 2 «QUAa 30 «10A9D% «0NG26S «nA212 2N0T1AS «N0A2TY NOSI?2 «N0GQAY
PEAL ESTATE JNOTASY 00559 «aie123 011130 «003965 005977 009342 «011520 JOANTAGA «0l019%a

~ HOTFLSe PFRS.. REP, «H01P32 302736 TR ] «008779 nol6le Q02289 002512 «003R17 03343 L ELREN
RUSIMESS SERV. «03%0m1 020174, L0107A1 MIELFL) JNORTHEG «0 10540 «01327) «0163%9 Nl2at6 +O11A%6
EAT JANRINK  BLACES U0nll2 +JON/9 19 I Il Y « 304920 «003198 006042 «NBK1Q4 «006877 «NNS4A «N06MlY -
AYTOHOBILE REPA R J06IA LON30RY  L0U2KNI  L002043  L004884  .010109  L00B102 0046660 002519  003Se3
HOTIOMN ofn, A RECR, <0017 0001723 010132 «00N21A +0n00Aa7 «000137 «0100232 000219 SNOGIRA N00V70

" HEAILTH SEBVICES «000023 «0000LS «NUOOLA «nonnil 000010 «0na01S «NOYNI3 «000014 00011 «N0Q007
EMiCae MOMNOR, 002922 «N00ALe <0011 +HNPS00 «NalnIe «NQ1ATI 2Ny lRGS «N263) NQINRA T 001202
FEN. AOysY, ENTER. M ALY 001702 03109 )0 s)On ~UN978 «0026%0 «N037270 +00J44 ) N0IMN G «0025 14
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DIRECT AND INDIRECT EFFECTS OF $1 INCREASE

IN FINAL 8URCHASES FOR SPECIFIED INDUSTRY QUTPUT
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DIRECT AND INDIRECT EFFECTS OF $1 INCREASE
IN FINAL PURCHASES FOR SPECIFIED INDUSTRY QUTPUT
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DIRECT AND INDIRECT EFFECTS OF $1 INCREASE
IN FINAL PURCHASES FOR SPECIFIED INDUSTRY OUTPUT
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DIRECT AND INDIRECT EFFECTS OF $1 INCREASE
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DIRECT AND INDIRECT EFFECTS OF $1 INCREASE
IN FINAL PURCHASES FOR SPECIFIED INDUSTRY OUTPUT
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DIRECT AND INDIRECT EFFECTS OF $1 INCREASE
IN FINAL PURCHASES FOR SPECIFIED INDUSTRY OUTPUT
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