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| ntroduction

Effective planning for public- and private-sector projects
and programs at the State and local levels requires asys-
tematic analysis of the economic impacts of the projects
and programs on affected regions. In turn, systematic
analysis of economic impacts must account for the in-
terindustry relationships within regions because these
relationships largely determine how regional economies
are likely to respond to project and program changes.
Thus, regiona input-output (I-O) multipliers, which ac-
count for interindustry relationships within regions, are
useful tools for regional economic impact analysis.

Inthe 1970's, the Bureau of Economic Analysis(BEA)
developed a method for estimating regional 1-O muilti-
pliers known as RIMS (Regional Industrial Multiplier
System), which was based on the work of Garnick and
Drake.! Inthe1980's, BEA completed an enhancement of
RIMS, known as RIMS |1 (Regional Input-Output Mod-
eling System), and published a handbook for RIMS 11
users.? In 1992, BEA published a second edition of the
handbook, in which the multipliers were based on more
recent data and improved methodology. Now, BEA is
making available a third edition of the handbook, in re-
sponse to requests by users for additional discussion of
the data that they must provide in order to use RIMS 11
and of the data sources and methods used for multiplier
estimation. Themultipliersin thethird edition reflect I-O
datafor 1987, the most recent benchmark year for which
BEA's national |1-O data are available.

RIMS 11 is based on an accounting framework called
an 1-O table. For each industry, an I-O table shows the
distribution of the inputs purchased and the outputs sold.
A typical I-Otablein RIM S| isderived mainly from two
data sources: BEA's national 1-O table, which shows the
input and output structure of nearly 500 U.S. industries,
and BEA’sregiona economicaccounts, which are usedto

1. SeeDaniel H. Garnick, “ Differential Regional Multiplier Models,” Jour-
nal of Regional Science 10 (February 1970): 35-47 ; and Ronald L. Drake, “A
Short-Cut to Estimates of Regional Input-Output Multipliers,” International
Regional Science Review 1 (Fall 1976): 1-17.

2. See U.S. Department of Commerce, Bureau of Economic Analysis,
Regional Input-Output Modeling System (RIMS 11): Estimation, Evaluation,
and Application of a Disaggregated Regional Impact Model (Washington, DC:
U.S. Government Printing Office, 1981); and U.S. Department of Commerce,
Bureau of Economic Analysis, Regional Multipliers: A User Handbook for
the Regional Input-Output Modeling System (RIMS 11)(Washington, DC: U.S.
Government Printing Office, 1986).

adjust the national 1-O table in order to reflect aregion’s
industrial structure and trading patterns.®

Using RIMS 11 for impact analyses has several advan-
tages* RIMS Il multipliers can be estimated for any
region composed of one or more counties and for any
industry or group of industriesin the national |-O table.
The cost of estimating regional multipliersis relatively
low because of the accessibility of the main data sources
for RIMS I1. According to empirical tests, the estimates
based on RIM SI1 aresimilar in magnitudeto theestimates
based on relatively expensive surveys.®

To effectively use the multipliers for impact analy-
sis, users must provide geographically and industrially
detailed information ontheinitial changesin output, earn-
ings, or employment that are associated with the project
or program under study. The multiplierscan then be used
to estimate the total impact of the project or program on
regional output, earnings, or employment.

RIMS 1l is widely used in both the public and private
sector. In the public sector, for example, the Department
of Defense uses RIM S 11 to estimate the regional impacts
of military base closings, and State departments of trans-
portation use RIMS |1 to estimatethe regional impacts of
airport construction and expansion. In the private sector,
analysts, consultants, and economic development practi-
tioners use RIMS |1 to estimate the regional impacts of
a variety of projects, such as the development of theme
parks and shopping malls.

This handbook comprises three additiona sections of
text and five appendixes. In the second section, the types
of RIMS Il multipliers are discussed, and examples of
their use are presented. In the third section, the informa-
tion that users of RIMS |1 must provide and the proper
use of RIMS Il multipliers are discussed. In the fourth

3. See U.S. Department of Commerce, Bureau of Economic Analysis,
Benchmark Input-Output Accounts of the United States, 1987(Washington,
DC: U.S. Government Printing Office, 1994); and U.S. Department of Com-
merce, Bureau of Economic Analysis, Local Area Personal Income, 1969-92
(Washington, DC: U.S. Government Printing Office, 1994).

4. Foradiscussionof thelimitationsof using 1-O modelsinimpact analysis,
see Daniel M. Otto and Thomas G. Johnson, Microcomputer-Based Input-
Output Modeling(Boulder, CO: Westview Press, 1993), 28-46.

5. See Regional Input-Output Modeling System (RIMS 1), 39-57 ; and
Sharon M. Brucker, Steven E. Hastings, and William R. Latham IlI, “The
Variation of Estimated Impacts from Five Regiona Input-Output Models,”
International Regional Science Review 13 (1990): 119-39.
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section, four hypothetical case studies that illustrate use
of themultipliersare presented; the case studiesfocus on
estimating the regional economic impacts of construct-
ing and operating a sportsfacility, closing and converting
a military base, closing a motor vehicle manufactur-
ing plant, and opening a glass-container manufacturing
plant.

In appendix A, the data sources and methods
used in estimating the RIMS |l multipliers are dis-
cussed, and a list of suggestions for further reading is
presented.

Appendix B presentsalist of thedetailed industriesfor
which multipliersare available, and appendix C presents
alist of the industry aggregations for which multipliers
are available.

Appendix D presents a sample of one of the four
detailed-industry tables that are available from RIMS I,
and it presents a sample of one of the four aggregate-
industry tables that are available. Appendix E presents
information on BEA economic areas, which can help
RIMS Il users in their choice of regions for impact
analysis.

Availability of Regional I-O Multipliers From RIM S| 1

For any region composed of one or more counties, RIMS |l can provide two series of tables of 1-O multipliers: Series 1 is for detailed
industries, and series 2 is for industry aggregations. Each series consists of four tables: (1) Output multipliers, (2) earnings multipliers, (3)
employment multipliers, and (4) total final-demand multipliers for output, earnings, and employment and total direct-effect multipliers for

earnings and employment.

Table

designation Type of multiplier

Industry composition

Final-demand earnings multipliers .........
Final-demand employment multipliers
ployment multipliers.

Final-demand earnings multipliers .........
Final-demand employment multipliers

ployment multipliers.

Final-demand output multipliers ..............c.c.c.....

Total final-demand output, earnings, and employment
multipliers and total direct-effect earnings and em-

Final-demand output multipliers ...............c.c.....

Total final-demand output, earnings, and employment
multipliers and total direct-effect earnings and em-

38 row industries and 471 column industries
38 row industries and 471 column industries
38 row industries and 471 column industries
Totals of 471 row industries

38 row industries and 38 column industries
38 row industries and 38 column industries
38 row industries and 38 column industries
Totals of 38 row industries

The pricesof thetables (two series per region) are on adescending scale, starting at $1,500 per region for the first region ordered. For further
information or to place an order, e-mail rimsread@bea.doc.gov, call (202) 606-5343, or write to Regional Economic Analysis Division,
BE-61, Bureau of Economic Analysis, U.S. Department of Commerce, Washington, DC 20230.




RIMSII Multipliersfor Output, Earnings,
and Employment

RIMS I provides users with five types of multipliers:
Final-demand muiltipliers for output, for earnings, and
for employment and direct-effect multipliersfor earnings
and for employment. These multipliers measure the eco-
nomic impact of a change in fina demand, in earnings,
or in employment on a region’s economy.® This section
defines the RIMS Il multipliersand gives brief examples
of their use. (For a detailed discussion of the source
data and methods used in the derivation of the RIMS 11
multipliers, see appendix A.)

Final-Demand Multipliersfor Output

Thefinal-demand multipliersfor output arethe basic mul-
tipliers from which al the other RIMS Il multipliers are
derived. They are presented in the final-demand output
multiplier table. (For a sample of this table, designated
astable 1.1, see appendix D.) In thistable, each column
entry indicates the change in output in each row indus-
try that results from a $1 change in final demand in the
column industry. The impact on each row industry is
calculated by multiplying the final-demand changein the
column industry by the multiplier for each row. Thetotal
impact on regional output iscal culated by multiplyingthe
final-demand change in the column industry by the sum
of al the multipliers for each row except the household
row.’

For example, suppose that final demand in the food
productsmachinery industry in the Kansas City BEA eco-
nomic area (hereafter called the Kansas City economic
area) increases by $1 million.® The effect of thisincrease
in output on output in each industry in the economic

6. The term “change in final demand,” rather than the “change in output
deliveredto final users,” isused in this handbook because of its widespread use
inregional impact analysis.

Theimpact of anincreasein final demand, earnings, or employment differs
from that of a decline only by the sign of the impact.

7. The household row is excluded to avoid double counting, because each
of the other row entries already includes earnings paid to households.

8. For alisting of the 1721A BEA economicareasand associated metropoli-
tan areas, see appendix E . For a discussion of the procedure used to define
the BEA economic areas, see Kenneth P Johnson, “ Redefinition of the BEA
Economic Areas,” SURVEY oF CURRENT BusiNEss 75 (February 1995): 75-81.

areais calculated from the column of final-demand out-
put multipliersfor the food products machinery industry
(summarizedincolumnlintableA).° Accordingtothese
calculations, the output of the farm products and agri-
culturd, forestry, and fishing services industry increases
by $15,000 (0.0150 times $1 million); the output of the
industrial machinery and equipment industry, which in-
cludes the food products machinery industry, increases
by $1.0393 million (1.0393 times $1 million); and total
output in the economic areaincreases by $2.0655 million
(2.0655 times $1 million).

Table A.—Final-Demand Multipliers for the Food Prod-
ucts Machinery Industry, Kansas City, MO-KS Eco-
nomic Area

: Employ-

Output | Earnings 1

Industry (dollars) | (dollars) | eht

@ 2 3
Farm products and agricultural, forestry, and

fishing SErvices .......ccccovviviiiiiiiiciicies 0.0150 0.0036 0.2846
Industrial machinery and equipment ............. 1.0393 .3072 9.8743
All other industries . 1.0112 .2983| 14.1743
Total i 2.0655 .6091| 24.3332

1. The employment multiplier is measured on the basis of a $1 million change in output
delivered to final demand.

Multipliersfor Earnings

RIMS 11 provides two types of multipliersfor estimating
theimpactsof changeson earnings. Final-demand multi-
pliersand direct-effect multipliers. These multipliersare
derived from thetabl e of final-demand output multipliers.

The final-demand multipliersfor earnings can be used
if data on fina-demand changes are available. In the
final -demand earningsmultiplier table, each column entry
indicatesthe change in earnings in each row industry that
results from a $1 change in final demand in the column
industry. The impact on each row industry is calcul ated
by multiplying the final-demand change in the column
industry by the multiplier for each row. The total impact

9. For the complete final-demand output multiplier table for this economic
area, see RIMStable 1.1 in appendix D.
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onregional earningsiscal culated by multiplying thefinal -
demand change in the column industry by the sum of the
multipliersfor each row.

For example, the effect of a $1 million increase in
fina demand in the food products machinery industry on
earnings in each industry in the Kansas City economic
area is calculated from the multipliers for earnings in
column 2 in table A . According to these calculations,
earnings in the farm products and agricultural, forestry,
and fishing servicesindustry increases by $3,600 (0.0036
times $1 million); earnings in the industrial machinery
and equipment industry increases by $307,200 (0.3072
times$1 million); and total earningsin the economic area
increases by $609,100 (0.6091 times $1 million).

The direct-effect multipliers for earnings can be used
if data on the initial changes in earnings by industry are
avalable. In the direct-effect earnings multiplier table,
each entry indicates the total change in earnings in the
region that results from a $1 change in earnings in the
row industry. The tota impact on regiona earnings is
calculated by multiplying the initial change in earnings
in the row industry by the multiplier for the row.

For example, suppose that output in the food products
machinery industry in the Kansas City economic areaiin-
creasesso that workersintheindustry will have additional
annual earnings of $1 million. The effect of thisincrease
on total earnings in the economic area is calculated by
multiplyingtheinitial changein earningsof $1 millionby
the multiplier in the row for the food products machinery
industry inthedirect-effect earningsmultipliertable. The
multiplier is 2.0829, so the total impact on the economic
area is an earnings increase of $2.0829 million (2.0829
times $1 million).*°

Multipliersfor Employment

RIMS I provides two types of multipliersfor estimating
the impacts of changes on employment: Final-demand
multipliers and direct-effect multipliers. These multi-
pliers are derived from the table of final-demand output
multipliers.

The final-demand multipliers for employment can be
used if data on final-demand changes are available. In
the final-demand employment multiplier table, each col-
umn entry indicates the change in employment in each
row industry that resultsfrom a$1 million changein final
demand in the column industry. The impact on each row
industry is calculated by multiplying the fina-demand
change in the column industry by the multiplier for each

10. The multiplier is from RIMS table 1.4, which is not included in this
handbook.

row. The total impact on regional employment is cal-
culated by multiplying the final-demand change in the
column industry by the sum of the multipliers for each
row.

For example, the effect of a$1 millionincreasein fina
demand in the food products machinery industry on em-
ployment in each industry in the Kansas City economic
area is calculated from the multipliers for employment
in column 3 in table A . According to these calcula-
tions, employment in the farm products and agricultural,
forestry, and fishing servicesindustry increases by 0.2846
jobs (0.2846 times 1 for each $1 million change in fi-
na demand); employment in the industria machinery
and equipment industry increases by 9.8743 jobs (9.8743
times 1); and total employment in the economic area
increases by 24.3332 jobs (24.3332 times 1).

The direct-effect multipliers for employment can be
used if data on the initial changes in employment by
industry are available. In the direct-effect employment
multiplier table, each entry indicates the total change
in employment in the region that results from a change
of one job in the row industry. The total impact on
regional employmentis calculated by multiplyingtheini-
tia change in employment in the row industry by the
multiplier for the row.

For example, suppose that output in the food products
machinery industry in the Kansas City economic area
increases so that 1,000 new jobsin the industry are cre-
ated. The effect of thisincrease on total employment in
the economic areais ca culated by multiplyingthe initial
change in employment of 1,000 jobs by the multiplierin
the row for the food products machinery industry in the
direct-effect employment multiplier table. Themultiplier
i$2.601, sothetota impact on the economicareais 2,601
new jobs (2.601 times 1,000).%*

Choosing a Multiplier

The choice of multiplier for estimating the impact of a
project on output, earnings, and employment depends on
the availability of estimates of theinitial changesin final
demand, earnings, and employment. If the estimates of
theinitial changesin all three measures are avail able, the
RIMSII user can select any of the RIMSII multipliers. To
assess the reasonableness of the impact estimates based
on the multiplier selected, the user can compare these es-
timateswith the estimates based on the other multipliers.
In theory, all theimpact estimates should be consistent.*?

11. The multiplier is from RIMS table 1.4, which is not included in this
handbook.

12. The impact estimates based on the product of the initial changein final
demand and the final-demand multiplier for earnings (or employment) reflect
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In theory, al theimpact estimates should be consistent.*?
If the avail able estimates are limited to initial changesin
final demand, the user can select a final-demand multi-
plier for impact estimation. If the available estimates are
limited to initial changes in earnings or employment, the
user can select a direct-effect multiplier.'®

12. The impact estimates based on the product of the initial changein final
demand and the final-demand multiplier for earnings (or employment) reflect
national average relationships between output and earnings (or employment).
In contrast, the impact estimates based on the product of the initial change
in earnings (or employment) and the direct-effect multiplier for earnings (or
employment) reflect regional rel ationshipsbetween output and earnings (or em-
ployment). If the regional relationships differ from the national relationships,
the two sets of estimateswill differ and the estimates based on the direct-effect
multipliers are preferable.

13. In this instance, the user typically estimates earnings or employment
impacts. However, by convertingtheinitial changesin earningsor employment

In some instances, such as estimating the impact of
shutting down an industry in aregion, the user must sel ect
the output-driven multiplier for impact estimation.'* The
output-driven multiplier measures the changein output in
each row industry that results from a $1 change in total
industry output inthe columnindustry under study. Using
the output-driven multiplier instead of the final-demand
output multiplier ensuresthat theimpact of theindustry’s
shutdown on its own output will not exceed that output.

into final-demand changes, the user can also estimate output impacts. For the
conversion method, see the section “Initial Changes.”

14. This multiplier, though not a part of RIMS 11, can be derived from the
final-demand output multiplier table. See appendix A.



| nformation Required From Usersof RIMSI |

To effectively usethe RIMSII multipliersfor impact anal -
ysis, users must provide geographically and industrially
detailed information on theinitial changesin output, earn-
ings, or employment that are associated with the project
or program under study. To provide this information,
the user must answer five questions about the project or
program.

o What isthe affected region?

o Which industriesareinitially affected?

¢ Is there more than one phase of the project
or program?

o What are the initial changes in output, earnings,
or employment?

e Should the initial changes be separated into
production costs, transportation costs, and trade
margins?

This section provides guidance to the RIMS |1 user in
answering these questions.

Affected Region

The user must determine the region that is affected by
the project or program under study. The choice of the
region depends on the purpose of the study. For exam-
ple, suppose the user wants to estimate the impact of an
increase in final demand for the output of amotor vehicle
and equipment factory in Jackson County, MO, a county
in the Kansas City metropolitan area and economic area
that is closely linked economically to the other counties
in the economic area. Assume further that most of the
factory’s labor force live in the other counties and that
most of the factory’s nonlabor inputs are purchased from
businesses in the other counties. If the study focuses on
the impact in the vicinity of the factory, then the region
of choice is the county.’® Alternatively, the focus might
be the factory’s impact on the surrounding metropolitan
area. Findly, if the study seeks acomprehensive estimate
of the factory’s impact, then the region of choice is the
economic area.

15. For one-county regions, impacts are sometimes underestimated because
RIMS Il multipliers do not reflect “feedback” effects, such as purchasesmade
in the county by commutersfrom nearby counties.

16. For amulticounty region, impacts are sometimes overestimated because
RIMS Il multipliers reflect economic activity in industries that are unaffected

For example, the final-demand output multipliers for
themotor vehicles and equipment industry for the county,
and thus the impacts, are relatively small, because most
of the economic effects occur in the other counties (ta
ble B) .X” The multipliers, and the impacts, are larger for
the metropolitan area and the economic area, because the
larger regions contain a larger number of the businesses
from which the factory purchases its inputs, alarger pro-
portion of thefactory’slabor force, and alarger proportion
of the businesses that serve the labor force.

Table B.—Final-Demand Output Multipliers for Selected
Industries and Areas

[Dollars]
Kansas Kansas
Jackson City, City,
Industry County, MO-KS MO-KS
MO metropoli- | economic
tan area area
@ @ (©)
Farm products and agricultural, forestry, and
fishing SErviCes .........ccovveriiiiniciiiieens 1.7944 2.1363 2.6533
CONSIUCHON ...evviiiciiiici 1.8723 2.2521 2.3270
Food and kindred products and tobacco
PrOAUCES ..ot 1.5222 2.0154 2.6498
Lumber and wood products and furniture
and fixtures 1.6863 1.9772 2.0294
Fabricated metal products .. 1.7173 2.0087 2.0989
Motor vehicles and equipme 1.6967 1.7921 1.9636
Transportation ...........cccceeeee 1.8649 2.1793 2.2263
Retail trade ..........cccceeveeennen. 1.8285 2.1561 2.1917
Eating and drinking places ...... 1.7608 2.0982 2.2618
Private households .........cccoccvviiiiiiiiiiiinnns 1.0997 1.3747 1.4576

Theuse of amulticounty region can sometimescompli-
cate theimpact anaysis because of offsetting effects. For
example, suppose anew shopping mall in acounty draws
alarge share of its shoppers from nearby counties, where
they previously shopped. For the county with the mall,
the impact on sales and sales tax revenues is substantial.
However, for the multicounty region, the impact of the
mall a so reflects the offsetting declinesin sales and sales
tax revenuesin the nearby counties, so theimpact onsales
and sales tax revenuesis smaller than that for the county.

by the project or program under study, but overestimation is likely to be less
severefor economic areas than for States because of the strong economic links
among countiesin economic areas.

17. For the final-demand output multipliers for al industries for the county,
for the metropolitan area, and for the economic area, see RIMS table 2.4 in
appendix D.
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Affected Industries

The user must determine which industries are initialy
affected by the project or program. The specification
of these industries in the maximum possible detail will
promote the accuracy of the impact analysis. If possible,
the industries should be selected from the list of detailed
industries for which RIMS Il multipliers are available
(appendix B). Otherwise, the industries must be selected
from the list of aggregations of industries for which the
multipliers are available (appendix C).

For example, suppose that the user plansto analyzethe
impact of a new meat-packing plant in the Kansas City
economic area. The impact should be calculated with
the multiplier for the industry of meat-packing plantsand
sausages and other prepared meat products (the mesat-
packing industry), not with the multiplier for theindustry
of food and kindred products and tobacco products, which
comprises the meat-packing industry and 44 other in-
dustries. The final-demand output multiplier for the
meat-packing industry is 4.1213, so that a $100,000 in-
crease in final demand for meat packing is calculated to
result in a total output increase of $412,130 in the eco-
nomic area. However, if the multiplier of 2.6498 for the
food and kindred products and tobacco products indus-
try is used, the estimated increase in total output is only
$264,980.

In addition, if detailed data are available on the pur-
chases of goods and services (including labor) made by
the initialy affected industry, these “bill-of-goods’ data
should be used in impact estimation. For example, for
theimpact estimatefor the meat-packing plant, instead of
using the increase in fina demand for meat packing, the
user could use the change in the meat-packing industry’s
purchases of goods and services—such as food products,
chemicals, printing, and labor—that are needed to manu-
facture the additional packaged meat. The impact would
be calculated by multiplying the change in the purchases
of each product by the appropriate final-demand output
multiplier and then by adding the results to the initia
change in the meat-packing industry.

The impacts calculated from changes in the bill-of-
goods will equal the impacts calculated from final-
demand changes if the shares of an industry’s bill-of-
goodsthat are accounted for by each purchased good and
service equal the inputs per dollar of output for the in-
dustry inthe RIMS 1| model. When theimpact estimates
differ, the bill-of-goods approach is likely to be more
accurate because it reflects data for the project and the
region under study.*®

18. In contrast, the final-demand approach reflects the national averagein-
terindustry relationships that are incorporated in RIMS 11. See appendix A.

Project Phases

The user must determine if the project or program has
more than one phase. If so, the user should calculate the
impact of each phase. For example, if aproject has two
phases—construction and operation—then the impact of
the construction phase should be calculated separately
from theimpact of the operation phase. In addition, if the
operation changes over time, the impact of each phase of
the operation should be estimated.

RIMS 11, like al 1-O models, is a “static equilibrium”
model, so impacts calculated with RIMS |1 have no spe-
cific time dimension. However, because the mode is
based on annua data, it is customary to assume that
the impacts occur in 1 year. For many situations, this
assumptionis reasonable.

However, for long-term projects, RIMS Il should be
carefully used because of the difficulty of accounting for
the effects of changes in prices and wages.’® For exam-
ple, afactory is shut down, but a reduction in economic
activity may not be the only result. The reduction in
economic activity can lead to an increase in the supply
of inputs—for example, an excess supply of labor—and
a corresponding decline in input prices. The decline in
input prices can encourage the use of theseinputsin other
activities, so economic activity picks up. The pickup in
economic activity may partially offset the decline in eco-
nomic activity initiated by the shutdown of the factory.
If the user can determine which industries are likely to
increase their output as a result of the decline in input
prices, then RIMS Il multipliers can be used to estimate
the output impacts of the new activity. The net impact of
the project can be estimated by adding the impact of the
factory shutdown to theimpact of the increases in output
in other industries.

Usersshould notethat theimpactsestimated withRIM S
Il multipliers provide information only about the project
or program under study and not about the optima use of
resources, such aspublicfundsor land. If the optimal use
of resourcesisanissue, the user must estimate theimpacts
of al the feasible projects involving those resources and
then compare the results.

Initial Changes

The user must determine the initial change in final de-
mand, earnings, or employment due to the project.?°

19. RIMS I, like all 1-O models, does not automatically account for these
effects.

20. The RIMS Il multipliers are then used to estimate how these initial
changes affect all industriesin the regional economy. The total impact of the
project on the regional economy is thus composed of the initial change in the
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Depending on the availability of data, the user can esti-
mate theinitial change either asachangein final demand
intheinitially affected industry or asachangein earnings
or employment in the initially affected industry.?

Changein final demand

If the user can estimate the change in final demand in
the initially affected industry, the user can estimate the
impact on output, earnings, or employment on the basi sof
final-demand multipliers. In some instances, estimating
the final-demand change is easy. For example, suppose
all of the output of anew manufacturing plant in aregion
isshipped out of theregion and does not competewiththe
output of theexisting plants. Thefina-demand changefor
the region’s manufacturing industry is calculated as the
difference between the sum of the final-demand output of
the new plant and that of the existing plants and the final -
demand output of the existing plants. Thus, the change
in final demand is simply the output of the new plant.
When the activity of a new project competes with the
existing regional activity, estimating the change in final
demand is more difficult, because it is necessary to esti-
mate how much of the new project’s output replaces the
existing output. For example, suppose ashopping mall is
constructed inaregion that already has similar shops. If a
portion of the sales at the new mall would have occurred
at the existing shopsin the absence of the new mall, then
the final-demand change due to the mall is only the net
increase in regiona sales. If in the extreme case, al the
sales at the new mall would have occurred at the existing
shops, the final-demand change due to the mall is zero.

Change in earnings and employment

If the user can estimate the change in earnings or em-
ployment in the initially affected industry, the user can
estimate the impact on earnings or employment on the
basis of direct-effect multipliers. These estimates, which
reflect data for the affected region, are preferable to es-
timates on the basis of final-demand multipliers, which
reflect national average data

If only dataon theinitial changein earningsor employ-
ment are available, the RIMS 1 user can still estimate the

directly affected industry plus the sum of the changesin all industries in the
region.

21. To beconsistentwith BEA's national |-O tablefor 1987, which underlies
the current RIMS Il multipliers, initial changesthat are specified in terms of
dollars of final demand or of earnings should be deflated.

changein final demand and thus estimate the output im-
pacts. First, the final-demand multiplier for earnings (or
employment) isdivided by the direct-effect multiplier for
earnings (or employment) to yield the change in earnings
(or employment) per dollar of final demand. Next, the
initial change in earnings (or employment) is divided by
the changein earnings (or employment) per dollar of fina
demand to yield the changein final demand. The change
in final demand is then multiplied by the fina-demand
output multiplier to yield the impact on output.

Separating the Initial Changes

If the initial changes are expressed as final-demand
changes—whicharevaluedinpurchasers’, or fina users’,
prices—then the user must separate the changesinto com-
ponents for production costs, transportation costs, and
trade margins before doing an impact study.?? The sep-
aration of the changes is necessary because RIMS II
follows the convention used in the national 1-O accounts
of valuing output at producers’ prices, which exclude dis-
tribution costs, such astransportation costsand wholesal e
and retail trade margins, but include excise taxes col-
lected and paid by producers. Transportation costs and
trade margins are shown as purchases by the users of
commodities.

For example, suppose that a consumer spends $100 to
buy a car battery at an auto parts store. The price of
the battery is the sum of (1) the producer’s price that
the manufacturer charges the wholesaer; (2) the whole-
sale margin, which is the difference between the price
the wholesaler charges the retailer and the cost to the
wholesder; (3) the retail margin, which is the differ-
ence between the price the retailer charges the consumer
and the cost to the retailer; and (4) the transportation
costs, which consist of the costs of transporting the out-
put from the manufacturer to the wholesa er and from the
wholesdl er to the retailer. Accordingly, the final-demand
changes associated with the battery purchase are the
final-demand changes for manufacturing, for wholesale
trade, for retail trade, and for transportation. The impact
of the purchase is then calculated by multiplying these
final-demand changes by the respective final-demand
multipliers.

22. Data on transportation costs and trade margins from the national 1-O
accountsare provided to RIMSII usersas part of the RIMS |1 product.



Four Case StudiesUsing RIMSII Multipliers

The case studies in this section illustrate four types of
projectsfor which RIMS |1 users might estimateimpacts.
Thefirst casestudy isaproject that hasboth aconstruction
and an operation phase. The second is a project with
negative impacts on aregion that are partly offset by new
economic initiatives. The third is a project to relocate
an industry, and the fourth is a project to develop a new
industry in aregion.

Case Study 1:
Constructing and Operating
a SportsFacility

This case study of the estimation of theimpacts of a new
sportsfacility on aregional economy isintwo parts. The
first part discussesimpact estimation for the construction
phase and focuses on three aternative estimation meth-
ods. The second part discusses impact estimation for the
operation phase.

Sports facility construction

Suppose developers plan to construct a sports facility
in the Kansas City economic area. The plan requires
an investment of $111.5 million and will create 1,601
new construction jobs with associated earnings of $34.3
million. Threemethods can beused to estimatetheimpact
of the construction.

Using data on final-demand changes.—The investment
in construction of the sports facility is a $111.5 million
changein final demand for the construction, maintenance,
and repair industry because construction is a final good.
Table Cshowstheestimates of theimpacts. Thechangein
final demand (row 1) ismultiplied by the respective final -
demand multipliersfor output, earnings, and employment
(rows 2-4) to yield theimpacts (rows 5-7). The impacts
of the sports facility construction are $260.7 million in
output, $80.1 millionin earnings, and 3,848 jobs.

Using data on initial changesin earnings and employ-
ment.—The construction jobs and associated earnings
required to build the sports facility are initial changes of

$34.3 million in earnings and 1,601 jobs in the indus-
try. Table Cshows the estimates of the impacts. The
initial changes (rows 8 and 9) are multiplied by thedirect-
effect multipliers for earnings and for employment for
the construction industry (rows 10 and 11) to yield the
impacts (rows 12 and 13). The impacts of sports facility
constructionare $80.1 millionin earningsand 3,847 jobs.

Whenever project-specific estimates of initial changes
in earnings and jobs are available, this method should
be used to calculate impacts. Although the earnings and
employment impacts in rows 6 and 7 are virtualy the
sameasthoseinrows 12 and 13, impacts based on direct-
effect multipliers do not aways equal impacts based on
final-demand multipliers.”

Table C.—Estimation of the Impacts of Sports Facility
Construction, Kansas City, MO-KS Economic Area

Impact based on data on the change in final demand:
1 Change in final demand (thousands of dollars) ............. 111,545
Final-demand multiplier:
2 Output (dollars) 2.3369
3 Earnings (dollars) .7185
4 Employment (jobs) * 34.5
Impact on:
5 Output (thousands of dollars) [row 1 x row 2] ........... 260,670
6 Earnings (thousands of dollars) [row 1 x row 3] ........ 80,145
7 Employment (jobs) [row 1 X row 4] .......ccccevvvevneennnn. 3,848
Impact based on data on initial changes in earnings
and employment:
Initial change:
8 Earnings (thousands of dollars) 34,345
9 Employment (JOBS) .......ccccoovvveiiniiicicie, 1,601
Direct-effect multiplier:
10 Earnings (dollars) ...... 2.3335
11 Employment (JODS) ......coccveriieriiiiieiieeieeee e 2.4031
Impact on:
12 Earnings (thousands of dollars) [row 8 x row 10] ...... 80,144
13 Employment (jobs) [row 9 X row 11] .......cccccovvrienncns 3,847

1. The employment multiplier is measured on the basis of a $1 million change in output
delivered to final demand.

Using data on changes in the hill-of-goods.—The pur-
chases of goods and services (including labor) by the
construction industry that directly result from the $111.5
millioninvestmentin theconstruction of thesportsfacility
constitute the changes in the bill-of-goods. These pur-
chasesare convertedinto regional purchasesin producers
prices, and the regional purchases are then multiplied
by final-demand multipliers for output, earnings, and
employment to yield the impacts.

23. Seefootnote 12.

11
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Table D.—Purchases Associated With the Sports Facility
Construction, Kansas City, MO-KS Economic Area
[Thousands of dollars]

Total Regional Regional
Industr purchases | purchases | purchases
y (purchasers’ | (purchasers’ | (producers’
prices) prices) prices)
(1) ) (3)
Manufacturing ........cccoeeveverniienienene 58,468 37,143 33,730
Paints and allied products . 10,155 5,453 4,619
Miscellaneous plastics products 6,217 6,217 5,406
Ready-mixed concrete .......... 8,370 8,370 8,370
Nonferrous wiredrawing and
insulating ......ccccceeveerieennn. 8,220 3,288 2,832
Fabricated structural metal ....... 9,167 6,167 6,167
Pipe, valves, and pipe fittings ... 7,876 3,590 2,981
Wiring devices .........cccoevrvnnens 8,463 4,058 3,355
Transportation ........cccovvcerenienieninies | eeveniiieeienes | v, 477
Costs:
Paints and allied products ............ 240
Miscellaneous plastics products 94
Ready-mixed concrete ................. 0
Nonferrous wiredrawing and
iNSUIALING ..o.vveveieciieccece 55
Fabricated structural metal .......... 0
Pipe, valves, and pipe fittings ...... 53
Wiring devices .......cccoveevveenueennnn. 35
Wholesale trade ............ccccenene 2,936
Margins:
Paints and allied products ............ 594
Miscellaneous plastics products 717
Ready-mixed CONCrete .........cccoeee | voveeneenieenies | vviiieiiiiiees 0
Nonferrous wiredrawing and
iNSUlating .......ccoovvveieiceece 401
Fabricated structural metal .......... 0
Pipe, valves, and pipe fittings ...... 556
Wiring devices .........ccoovevveeinennen. 668
Engineering, architectural, and
Surveying Services ................ 18,732 18,732 18,732
Earnings paid to households ............... 34,345 34,345 34,345
Total .o 111,545 90,220 90,220

In table D, column 1 shows the total purchases in
purchasers’ prices, which include distribution costs, and
column 2 shows which of these purchases occur in the
economic area.* Column 3 then shows the purchasesin
producers’ pricesin the economic area.

The regiona purchases in producers prices (column
3) reflect the separation of the purchasesinto production-
cost and distribution-cost components. Table E shows
this separation for the paints and alied products indus-
try. Column 1 (from table D, column 2) shows that the
construction industry spent $5.453 million to purchase
paints and alied productsin the economic area. The en-
tries for wholesae trade and for transportation are not
shown because these costs are included in the purchase
price of paintsand allied products. Column 2 showsthe
dollar composition of the purchases of paints and allied
products, in producers' prices, from the national 1-O ac-
counts. Column 3 shows the percentage composition:
For theNation, 84.7 percent of the purchasesof paintsand

24. For earnings paid to regional households, it is assumed that the changes
in earnings paid are reflected in the changesin consumption expendituresand
that the consumption pattern of construction wage earners is similar to the
consumption pattern for the general population in the RIMS Il model. For
instances in which earnings paid cannot be treated as earnings spent, see the
operation phase of case study 1 and the base-closing phase of case study 2.

alied products is for the output of paint manufacturers,
4.4 percent is for the transportation of the paint between
the manufacturer and the wholesaler (the transportation
cost), and 10.9 percent isfor the services provided by the
wholesaler (thewholesale margin). Each entry in column
3 ismultiplied by $5.453 million (column 1) in order to
separate the purchases of paintsand allied productsinthe
economic area into production-cost and distribution-cost
components.?® Column 4 shows the resulting regional
purchasesin producers’ prices.

Table E.—Purchases of Paints and Allied Products by
Production Cost and Distribution Cost for the Kansas
City, MO-KS Economic Area

[Thousands of dollars]

U.S. purchases Regional
Regional purchases
purchases (producers’

Industry (purchasers’ | Producers’ | Percent of prices)

prices) prices total ($5,453

x col. 3)

1 (2 (3) 4

Manufacturing ..........cc...... 5,453 194,000 84.7 4,619
Transportation costs ......... 10,000 4.4 240
Wholesale trade margins 25,000 10.9 594
Total .o 5,453 229,000 100.0 5,453

Table Fshowsthe estimation of theimpactsof sportsfa
cility construction. Theregional purchasesin producers
prices (column 1) are multipliedby thefinal -demand mul-
tipliers for output, earnings, and employment (columns
2-4) toyield theimpacts (columns 5-7) of the changesin
thebill-of-goods. Theall-industry impactsof the changes
in the hill-of-goods (the subtotals in columns 5-7) are
then added to theinitial changesin output, earnings, and
employment to yield total impacts of the sports facility
construction of $286.8 millionin output, $87.8 millionin
earnings, and 4,027 jabs.

Whenever estimates of purchases of goods and serv-
ices that result from a project are available, this method
(the bill-of-goods approach) should be used to calculate
impacts. These impact estimates are likely to be more
accurate than the estimates based on data for the con-
struction industry as a whole (used in the first method)
because the composition of purchases by the construction
industry can differ substantially from project to project.

Sportsfacility operation

Suppose that the operation of the new sports facility ini-
tially resultsin output, or annual revenues from ticket and
concession sales, of $22.8 million and in 250 new jobs

25. It is assumed that the percentage distribution of these components is
the same in the economic area as in the Nation. It is also assumed that all
manufacturers, transporters, and wholesalers of paints and allied products are
located in the economic area.
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Table F.—Estimation of the Impacts of Sports Facility Construction Based on Data on Changes in the Bill-of-Goods,
Kansas City, MO-KS Economic Area

Regional Final-demand multiplier Impact
Fnul)crg?ji?f Output Earnings Employ-
Industry g f Employ- | (thousands | (thousands ment

ers' prices | Output Earnings ment® of dollars) | of dollars) (jobs)

(thousands | (dollars) (dollars) iob: L1 L1 L1

of dollars) (jobs) (col. (col. (col.

x col. 2) x col. 3) x col. 4)
) (3 4) 5) (6) 7

Paints and allied ProduUCES ..........ccceoiieiiiiiiiiie e 4,619 1.7722 0.3907 14.8 8,186 1,805 68
Miscellaneous plastiCs ProdUCES ..........coceeeiieiieiiieiiee e 5,406 1.9872 4842 215 10,743 2,618 116
Ready-mixed concrete 8,370 2.1576 .5266 23.9 18,059 4,408 200
Nonferrous wiredrawing and insul 2,832 1.8598 .4000 17.0 5,267 1,133 48
Fabricated structural metal . 6,167 2.2295 .5818 23.1 13,749 3,588 142
Pipe, valves, and pipe fitting 2,981 2.0844 .6050 25.2 6,214 1,804 75
Wiring devices ..........c.co..... . 3,355 2.0838 .5857 24.6 6,991 1,965 83
TrANSPOITALION ...eiuiiiiiiiiie ettt ettt et eenneeneeeas 477 2.2263 7393 31.5 1,062 353 15
WHOIESAIE trAAE ..ottt 2,936 2.0538 .6704 28.0 6,030 1,968 82
Engineering, architectural, and surveying ServiCes ............cccooeveriirverennnn 18,732 2.6124 1.0134 43.1 48,935 18,983 807
Earnings paid to houSEhOIdS ............cccveiiiiiiiiiiiic e 34,345 1.4569 4331 23.0 50,037 14,875 790
SUDTOTAL .o 90,220 | ..o [ e | e, 175,273 53,500 2,426
Plus: INitial CRANGE ......ooviiiiiiiieieeiteceeecee e sneesnesnes | eesnessieesinens | erveeeseesieeene | ceeesrenieeennes | cenreneennen 111,545 34,345 1,601
EQUAIS: TOLAL .eeeiiieieiieet ettt sttt e e e e e sinesnes | eesinessieesinees | erveesseesinennne | ceeesnesineenines | ceseesnreennenns 286,818 87,845 4,027

1. The employment multiplier is measured on the basis of a $1 million change in output
delivered to final demand.

with associated earnings of $15.0 million. Theimpacts of
the operation are estimated on the basis of bill-of-goods
purchases.?®

Thebill-of-goods purchases are converted into regional
purchases, in producers prices, which are then multi-
plied by the appropriate RIMS || multipliersto yield the
impacts. In table G, column 1 shows the purchases in
purchasers’ prices, column 2 shows which of these pur-
chases occur in the economic area, and column 3 shows
the purchases in producers’ prices.

For example, suppose that all manufactured products
are purchased from wholesalers, and suppose that the
manufacturers from which the wholesalers purchase ice
cream and frozen desserts and bread, cake, and related
products are located outside the economic area. Then,
for ice cream and frozen desserts and for bread, cake,
and related products, the regional purchases in produc-
ers prices are calculated for wholesale trade but not for
manufacturing and transportation (column 3). For the
other manufactured products, the regiona purchases in
producers’ prices reflect the separation of the purchases
into production costs, transportation costs, and wholesale
margins.

For advertising, electric services, water supply and
sewerage systems, insurance carriers, management and
consulting services, and miscellaneous equipment rental
and leasing, the regional purchases in purchasers prices
can be viewed asregiona purchases in producers’ prices
because no margin adjustments are necessary.

26. Theseimpact estimatesarelikely to bemoreaccuratethan those based on
datafor the commercial sports industry because the composition of purchases
by each sports facility differs substantially.

For the $15.0 million in earnings paid to workers in
the sports facility, only those earnings that are spent in
the economic area can be viewed as purchases in the eco-
nomic area. The earnings spent by households are likely
to be less than the earnings paid, because a substantial
part of earnings goes to high-salaried professiona ath-
letes, who are likely to save a larger-than-average share

Table G.—Purchases Associated With Sports Facility
Operation, Kansas City, MO-KS Economic Area
[Thousands of dollars]

Total Regional Regional
Industr purchases | purchases | purchases
y (purchasers’ | (purchasers’ | (producers’
prices) prices) prices)
(1) 2 (3)
Manufacturing .......cccccovevevinicenieeene 1,136
Ice cream and frozen desserts ........ 0
Bread, cake, and related products 0
Malt beverages .........c.ccccovvvvienininns 291
Bottled and canned soft drinks . 370
Other food ......... 475
Transportation 23
Costs:
Ice cream and frozen desserts .... 0
Bread, cake, and related products 0
Malt beverages ...........ccccovuvennnnns 10
Bottled and canned soft drinks .... 2
Other food ......cccoovvieiiiiieceeee 11
Wholesale trade .........cccocevveviiiinnenns 388
Margins:
Ice cream and frozen desserts .... 9
Bread, cake, and related products 38
Malt beverages .............. 149
Bottled and canned soft 128
Other food . 64
Electric services (utilities) .................... 980 900
Water supply and sewerage systems 280 280
INSUrance Carriers ........cccccoverveerieennnn. 320 320
Management and consulting services,
testing and research labs ................ 1,500 900 900
Miscellaneous equipment rental and
leasing 1,300 801 801
AdVertising .........cooeeeeereneennn 1,200 1,200 1,200
Earnings paid to households 15,000 8,250 8,250
TOtal e 22,780 14,332 14,198
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Table H.—Estimation of the Impacts of Sports Facility Operation, Kansas City, MO-KS Economic Area

Regional Final-demand multiplier Impact
Fnuﬁg?ﬁ? Output Earnings Employ-
Industry I f Employ- | (thousands | (thousands ment

ers prices Output Earnings ment of dollars) | of dollars) (jobs)

(thousands | (dollars) (dollars) (jobs) (col. 1 (col. 1 (col. 1

of dollars) x col. 2) x col. 3) x col. 4)

(2 (3) 4) (5) (6) )

Ice cream and frozen deSSErtS ..........ccceiiiiiiieiiiiee e 0 2.0156 0.4017 18.5 0 0 0
Bread, cake, and related products .. 0 1.9296 .4956 22.4 0 0 0
Malt beverages .........c.cccoovvunne 291 1.8001 .3063 10.9 524 89 3
Bottled and canned soft drinks 370 2.0317 .3907 16.1 752 145 6
Other food .......ccccovveiiiiiiienns 475 2.0186 4119 19.9 959 196 9
Transportation ....... 23 2.2263 7393 31.5 51 17 1
Wholesale trade 388 2.0538 .6704 28.0 797 260 11
Electric services (utilities) ................ 900 1.6283 .3249 11.7 1,465 292 11
Water supply and sewerage systems 280 2.8611 7023 314 801 197 9
Insurance carriers ..........ccccoeeviiiieinnn. TR 320 2.6926 .8838 36.7 862 283 12
Management and consulting services, testing and research labs ................. 900 2.4989 .9090 415 2,249 818 37
Miscellaneous equipment rental and leasing ..... 801 2.1202 .6625 32.6 1,698 531 26
Advertising 1,200 2.3785 .9678 41.3 2,854 1,161 50
Earnings paid to households 8,250 1.4569 4331 23.0 12,019 3,573 190
SUDBTOTAL .o 14,198 | o | e [ 25,031 7,562 365
Plus: Initial CANGE ......oocviiiiiiiicicii s sne e snes | eesressneeseens | crvresneesieeenns | ceeenrenneennes | e 22,780 15,000 250
EQUAIS: TOTAL ..ottt sneesinesnes | eesiressieesnens | erveesseesieeenne | creenrenieeennes | cenreneennena 47,811 22,562 615

1. The employment multiplier is measured on the basis of a $1 million change in output
delivered to final demand.

of their earnings and who are likely to reside outside the
economic area in the off-season. In this case study, itis
assumed that only $8.25 million of the $15.0 million paid
to householdsis spent in the economic area and therefore
can be viewed as purchases in the economic area.

Table Hshows the estimation of the impacts from the
sports facility operation. The regiona purchases in
producers’ prices (column 1) are multiplied by the final -
demand multipliersfor output, earnings, and employment
(columns 2—4) to yield the impacts (columns 5-7) of
the changes in the bill-of-goods. The all-industry im-
pacts of the changes in the bill-of-goods (the subtotas
in columns 5-7) are then added to the initial changesin
output, earnings, and employment to yield the impacts
of the operation of the sports facility of $47.8 millionin
output, $22.6 millionin earnings, and 615 jobs.

Case Study 2:
Closing and Converting a Military
Base and Operating a Factory

This case study of the estimation of the impacts of the
closing of a military base and the operation of a new
factory at the same site is in three parts. The first part
discusses the impact estimation for the closing of the
military base. The second part discusses the impact esti-
mation for thefactory operation. Thethird part discusses
the estimation of the combined impact of the base closing
and of the factory operation.

Military base closing

Suppose the Federal Government plans to close a mili-
tary base in the Kansas City economic area. In order to
calcul ate the impacts of the base closing, the estimates of
the negative changes in final demand for regiona goods
and services are multiplied by the appropriate RIMS 11
multipliers.

These changes consist of the declinein the purchases of
goods and services that results from closing the military
base and the decline in purchases by military personnel.
For both types of purchases, the user must determine
which purchases occur in the economic area and then
must show these purchasesin producers’ prices.?’

Table Ishows the estimates of the regional purchases,
in producers prices, that result from the bill-of-goods
purchases made by the military base with its $114.0
million annual operating budget. Column 1 shows the
bill-of-goods purchases. Column 2 showswhich of these
purchases occur in the economic area.  Column 3 then
shows the regional purchases, in producers’ prices, that
result from the operation of the military base.

For example, consider the el ectric and e ectronic equip-
ment industry. Column 3 shows that regional purchases,
in producers’ prices, of electric and el ectronic equi pment
iszero, because none of thisindustry’s output isproduced
inthe economic area. However, the wholesal e trade mar-
gins and transportation costs that are associated with the
purchase of e ectric and electronic equipment in the eco-

27. For a more extensive treatment of the conversion of purchases from
purchasers’ to producers' prices, see case study 1.
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Table .—Purchases Associated With Military Base
Closing, Kansas City, MO-KS Economic Area

[Thousands of dollars]

Table J.—Purchases By Military Personnel, Kansas City,
MO-KS Economic Area

[Thousands of dollars]

Total Regional Regional Total Regional Regional
Industr purchases | purchases | purchases Industr purchases | purchases | purchases
y (purchasers’ | (purchasers’ | (producers’ y (purchasers’ | (purchasers’ | (producers’
prices) prices) prices) prices) prices) prices)
(1) 2 (3) (1) 2 (3)
Construction .... —6,450 -5,150 -5,150 Manufacturing —6,900 -5,100 -2,800
Manufacturing .. —42,775 —35,985 —26,944 Food and kindred products and
Lumber and wood products and tobacco products ..........c.cecerinnn. -1,445 —945 —600
furniture and fixtures .................... -1,000 -720 -602 Apparel and other textile products -1,213 -963 -500
Fabricated metal products ............... -3,200 -1,100 -1,100 Chemicals and allied products and
Industrial machinery and equipment -26,725 —25,050 -21,242 petroleum and coal products ....... —-2,759 -2,259 -1,200
Electronic and other electric Lumber and wood products and
EqUIPMENT ..o -5,815 —-4,740 0 furniture and fixtures ..........ccoe..... -1,483 —-933 -500
Motor vehicles and equipment ........ —6,035 —4,375 —4,000 Transportation .........cccooevenivieicninis | eevenieieennes | e -79
Transportation ........ccccoeeeenirieneninis | eeveniineenenes | v -278 Costs:
Costs: Food and kindred products and
Lumber and wood products and tobacco products ...........ccccee..e. -26
furniture and fiXtUres ........ccccoeee | coevriienieniics | v -1 Apparel and other textile products -2
Fabricated metal products ........... | cooovvveninis | cevieiiiiien, 0 Chemicals and allied products
Industrial machinery and and petroleum and coal
EQUIPMENT ..oevviiiiieiiniieieneniees | e | o -19 ProducCtS .....cccoverirveieniiienenies | e | e -49
Electronic and other electric Lumber and wood products and
equIpPMeNt .......cocvevvieiieeieeiene -111 furniture and fiXUres .......cccceeee | cevniieniiniies | v -2
Motor vehicles and equipment ..... —147 Wholesale trade .........ccoceeeveenieniieniee | vvveeniesieeniees | e —447
Wholesale trade .......ccccceeevvvveiinieeenns —4,763 Margins:
Margins: Food and kindred products and
Lumber and wood products and tobacco products ........cccevvvee | e | e, -98
furniture and fixtures ................ . -117 Apparel and other textile products | ........ccccooeee | oviviiiiiiinns -55
Fabricated metal products 0 Chemicals and allied products
Industrial machinery and and petroleum and coal
equUIPMENt .....covvieeiieee -3,789 ProducCtS .....cccoeevirveiiiiniieneniees | e | e -276
Electronic and other electric Lumber and wood products and
EQUIPMENT ..eeviiiiieiirieienenees | e | o -629 furniture and fiXtures ........ccccoeee | o | e, -18
Motor vehicles and equipment ..... | .cccooevvevnics | v —228 Retail trade .........cceoeevieniiiniiniiiiein | v | e, -1,774
Communications ..........cccceeeecvvvvveeeeennn. —4,000 —4,000 —4,000 Margins:
Electric, gas, and sanitary services .... -19,750 -19,750 -19,750 Food and kindred products and
BUSINESS SEIVICES ..ooeeevvieeeeiiriee e -8,125 —6,575 —6,575 tobacco products .......cccceecvvvies | veeviienieeies | e, 221
Miscellaneous services ..........c..cc........ —2,900 —2,540 —2,540 Apparel and other textile products | ......c.cccoevee | vovviiviiiiinies —406
Earnings paid to military personnel ..... —30,000 —-30,000 —30,000 Chemicals and allied products
and petroleum and coal
Total o -114,000| -104,000| -100,000 PrOQUCES .eeeceecececeececveeeieieeens | eeeeeeeeeeeeeees | evereieeienennas 734
Lumber and wood products and
furniture and fiXtUres .......ccccceeee | cevviieniiniices | e —413
i i . i Communications ....... SR R —400 —-400 —-400
nomic area are included in the regional purchases from  Electric, gas, and sanitary services ... -500 -500 -500
g . . Hotels and other lodging places,
the wholesale trade and transportation industries. amusement and recreation services,
. . . and motion pictures .........ccccceeeeennee. -2,500 -1,800 -1,800
Table Jshows the estimates of regional purchases, in Personal Services ............ ~2.100 _1900| -1.900
’ . . Eating and drinking places —6,800 —4,800 —4,800
producers prices, that result from the bill-of-goods pur-  wiscellaneous services .. T1800|  _1500] 1’500
chases by military personnel. Compared withthegeneral  totar ..o -21,000]  -16,000] 16,000

population, military personnel receive a larger share of
total earnings from payments-in-kind for clothing and
housing, sothey alocateasmaller shareof total purchases
to these items. Accordingly, the use of the hill-of-goods
data (column 1) as the basis for estimating regional pur-
chases in producers’ prices permits the RIMS 11 user to
account for the difference between the earnings and ex-
penditure patterns of military personnel and those of the
genera population.?®

Table Kshows the estimation of the impacts of the mil-
itary base closing. Column 1 shows the tota regional
purchases in producers’ prices, which are the sum of the
purchases for the operation of the military base (from ta-
ble I, column 3) and the purchases by military personnel
(from table J, column 3). Thetota regiona purchasesin
producers’ prices are multiplied by the respective multi-
pliers (columns 2—4) to yield the impacts (columns 5-7)

28. The persona consumption expenditures data in RIMS |1 reflect the
earnings and expenditure patterns of the general population.

of the changesin the purchases. The all-industry impacts
of the changes in the purchases (the subtotalsin columns
5-7) are then added to theinitial changesin output, earn-
ings, and employment toyield thetotal impacts. Thetotal
impacts, or losses, of the military base closing are $176.9
million in output, $79.4 million in earnings, and 5,263
jobs.

Factory operation

Supposeloca planners proposethe conversion of themil-
itary base into afactory for manufacturing $50.0 million
in output of farm machinery and equipment. Table L
shows the estimation of the impacts of the operation of
the factory.?® If al the factory output is sold outside the

29. Theimpactsof the construction of thefactory arenot considered, because
they are only short-term impacts.
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Table K.—Estimation of the Impacts of a Military Base Closing, Kansas City, MO-KS Economic Area

Regional Final-demand multiplier Impact
Fnuiocrg?ji? Output Earnings Employ-
Industry I f Employ- | (thousands | (thousands ment
ers prices Output Earnings ment of dollars) | of dollars) (jobs)
(thousands | (dollars) (dollars) (jobs) (col. 1 (col. 1 (col. 1
of dollars) x col. 2) x col. 3) x col. 4)
() (3) (4) (%) (6) @)
CONSIIUCTION ..ttt ettt e st be e bt e sae e e e e nnbeeneesneeene -5,150 2.3270 0.7122 34.4 -11,984 -3,668 -177
MANUFACTUIING ©eevvieiieeiiieiee ettt e s e nnaeene 29,744 | .ooeeiiii | e | e L L [
Food and kindred products and tobacco products ............c.cceeeiiiieiinnnnns —600 2.6498 .5265 27.4 -1,590 -316 -16
Apparel and other textile ProduCts ...........ccccviiiieriiiiiienie e -500 1.7359 4302 25.0 —868 =215 -13
Chemicals and allied products and petroleum and coal products ............. -1,200 1.8983 4244 15.8 -2,278 -509 -19
Lumber and wood products and furniture and fiXtures ...........cccceeveeennnnen. -1,102 2.0294 .5705 28.0 -2,236 -629 =31
Fabricated metal ProdUCES .........cccooviiiiiiieie e -1,100 2.0989 .5762 23.4 -2,309 —-634 —26
Industrial machinery and equipment . —21,242 2.0785 .5955 24.6 —44,151 —12,650 -523
Electronic and other electric equipme 0 1.9596 .5183 22.4 0
Motor vehicles and equipment —4,000 1.9636 .3907 14.8 —-7,854 -1,563 -59
Transportation .... -357 2.2263 7393 315 -795 —264 -11
Communications —4,400 2.0209 4866 17.6 -8,892 -2,141 —77
Electric, gas, and sanitary services .. . —20,250 1.7034 3414 12.9 —34,494 -6,913 —261
WHOIESAIE trAdE .......eceeiiiiiiiiiieee e -5,210 2.0623 6737 28.1 -10,745 -3,510 -146
Retail trade .........ccociiiiiiciii -1,774 2.1917 7888 50.2 -3,888 -1,399 -89
Hotels and other lodging places, amusement and recreation services, and
MOLION PICTUTES ...ttt -1,800 2.3923 8017 50.4 —4,306 -1,443 -91
PEISONAI SEIVICES ..veiiiiiiieaiieitee ettt sttt ettt nane e -1,900 2.4157 8541 60.5 -4,590 -1,623 -115
BUSINESS SEIVICES .....oouiiiiiiiieiiiiieee ettt —6,575 2.4058 9273 45.6 -15,818 —6,097 -300
Eating and drinking PIACES ..........cccoiiiiiiiiiiiee e —4,800 2.2618 6659 53.2 -10,857 -3,196 —255
Miscellaneous SEIVICES .........cccciiiiiiiiiiiiii s —4,040 2.2759 6561 38.1 -9,195 —-2,651 -154
SUDTOTAL ..ottt —86,000 [ ....eoriveren | e [ e, -176,850 —49,421 -2,363
INItIAI CRANGE ... snesees | eesineeseesinees | erneeesinenineens | creesnreesrennes [ enneeneesieens | -30,000 -2,900
LI ] € LSOO PV PPROTUUTPPRRURTPPPT [FUTRUPROURRPPR IUPRRURTUPRUVN (FPTOURTOPPTOURN ISTOPPOPRRPNY -176,850 —79,421 -5,263

1. The employment multiplier is measured on the basis of a $1 million change in output
delivered to final demand.

Table L.—Estimation of the Impacts of Operating a Fac-
tory for Farm Machinery and Equipment in the Kansas
City, MO-KS Economic Area

Final-demand multiplier Impact
Cf?na;r;gdeein Output | Earnings Employ-
mand Employ- (thou- (thou- ment

Output | Earnings
(thousands (dollars)

of dollars)

sands of | sands of -
(dollars) %“gg;)l dollars) | dollars) (((J:%tl’s%
(col. 1 (col. 1 ’

x col. 2) | x col. 3) x col. 4)
1) &) 3 4 (5) (6) (1
50,000 ...... 2.0408 0.5465 243 102,040 | 27,325 1,215

1. The employment multiplier is measured on the basis of a $1 million change in output
delivered to final demand.

economic area, the changein final demand isequal to the
factory output (column 1).*° Thisfinal-demand changeis
multiplied by the respective multipliers (columns 2—4) to
yield theimpacts (columns 5-7).

I mpacts of the conversion

Table Mshows the estimation of the impacts of the con-
version of amilitary base to afactory. It is assumed that

30. If some of the new factory’s output competes with the output of other
regional factories, the changein final demand would equal the new factory’s
output minus the displaced output of the other regional factories.

Table M.—Estimation of the Impacts of the Conversion of
a Military Base to a Factory in the Kansas City, MO-KS
Economic Area

Output | Earnings ~

(thou- (thou- Emglr?ty
sands of | sands of (iobs)
dollars) dollars)

1) ) (3)
Factory Operation .........c.cccceceeeeveeeericinnennens 102,040 27,325 1,215
Military base closing ... | 176,850 -79,421 -5,263
Net iMPaCt .....cccceviiiieiic e —74,810| -52,096 —4,048

the net impacts occur in 1 year; in practice, itislikely to
take several years to shut down the base before conver-
sion can begin. Net impacts are estimated by adding the
estimatesof theimpactsof closing themilitary base (table
K)to the estimates of the impacts of the operation of the
farm machinery and equipment factory at the same site
(table L). The factory operation replaces $102.0 million
of the $176.9 million loss of output due to the base clos-
ing, $27.3 million of the $79.4 million loss of earnings,
and 1,215 of the 5,263 jobslost. Therefore, theimpact of
the conversion is a $74.8 million loss of output, a $52.1
millionloss of earnings, and 4,048 jobs|ost.
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Case Study 3:
Departureof an Industry
from a Region

This case study of the departure of the motor vehiclesand
passenger car bodiesindustry (themotor vehicleindustry)
shows how the RIMS I user can estimate the impacts of
an industry’s departure from a region.

Suppose that the motor vehicle industry is departing
from the Kansas City economic area where it produced
$120.0 million in annual output and provided 333 full-
and part-time jobs with associated earnings of $15.6
million. The impact of the departure on each regional
industry (including the motor vehicle industry) must be
estimated on the basis of output-driven multipliers, which
measure the change in each industry that results from a
$1 change in total output in the motor vehicle industry,
because the impact on the motor vehicle industry cannot
exceed itstotal output.

Table Nshows the calculation of the impacts. The
change in the output of the motor vehicle industry equals
the industry’s total output of $120.0 million. In order
to ensure that the impact of the industry’s departure on
motor vehicle output does not exceed $120.0 million,
the final-demand output multiplier for the motor vehi-
cle industry must be constrained to equa one. This
constraint is applied by converting the final-demand
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multipliers (columns 1-3) to output-driven multipliers
(columns 4-6): Each entry in columns 1-3 isdivided by
thefinal-demand output multiplier (1.1330) for the motor
vehicleindustry. The resulting output-driven multipliers
for each industry arethen multiplied by the output-change
of $120.0 million to yield the impacts (columns 7-9) on
each industry of the motor vehicle industry’s departure.

This case study does not consider the potentially off-
setting impacts of the re-employment of the labor and
capital that were left idle as aresult of the motor vehicle
industry’s departure from the area. For example, the un-
employed motor vehicle workers might find jobsin other
industriesin the area, or the availahility of the vacant mo-
tor vehicle factory might induce a new industry to enter
thearea. If the user knows how theidle labor and capita
are likely to be re-employed, RIMS |1 multipliers can be
used to estimate these offsetting impacts.>:

Case Study 4:
Arrival of an Industry in a Region

This case study of the glass-containers manufacturing
industry shows how the RIMS 1l user can estimate the
impacts of anew industry’sarrival in aregion.

Suppose that a manufacturer plans to locate the first
glass-container factory in the Kansas City economic area,

31. For an example of the estimation of offsetting impacts, see case study 2.

Table N.—Estimation of the Impacts of the Departure of the Motor Vehicle Industry from the Kansas City, MO-KS
Economic Area

Final-demand multiplier Output-driven multiplier Impact
Output | Earnings Employ-
] Employ- (thou- (thou- ploy
Output! | Earnings 3 ment
Industry Output?® | Earnings Emp'og' (dollars) | (dollars) ment sands of | sands of (jobs)
ment (jobs) dollars) dollars)
(dollars) | (dollars) : (col.12/ | (col. 2/ (col. 6
(jobs) 1.1330) | 1.1330) (col. 3/ (col. 4 (col. 5 X $120
' ' 1.1330) x $120 x $120 mil.)
mil.) mil.) :
Food and kindred products and tobacco products .................. 0.0206 0.0025 0.1007 0.0182 0.0022 0.0889 -2,184 —264 -11
Textile mill products ........ccoveeieiiiiiieiiieecees .0005 .0001 .0050 .0004 .0001 .0044 -48 -12 -1
Apparel and other textile products .0134 .0030 .2058 .0118 .0026 .1816 -1,416 -312 -22
Paper and allied products .0074 .0015 .0513 .0065 .0013 .0453 —780 -156 -5
Printing and publishing .0241 .0068 .2661 .0213 .0060 .2349 —2,556 —720 -28
Chemicals and allied products and petroleum and coal
PrOAUCES ..ot .0269 .0046 1219 .0237 .0041 .1076 -2,844 —492 -13
Rubber and miscellaneous plastics products and leather and
leather ProduCtS .........coceeiiiiiiiiiie e .0481 .0111 4529 .0425 .0098 .3997 -5,100 -1,176 —48
Lumber and wood products and furniture and fixtures .... .0045 .0011 .0467 .0040 .0010 .0412 —480 -120 -5
Stone, clay, and glass products .0054 .0013 .0510 .0048 .0011 .0450 -576 -132 -5
Primary metal industries ....... .0181 .0040 1257 .0160 .0035 .1109 -1,920 —420 -13
Fabricated metal products .... .0255 .0068 .2464 .0225 .0060 2175 —-2,700 -720 -26
Industrial machinery and equi .0195 .0061 .2155 .0172 .0054 .1902 -2,064 —648 -23
Electronic and other electric equipment .0126 .0032 .1403 .0111 .0028 .1238 -1,332 -336 -15
Motor vehicles and equipment .................. 1.1330 1473 3.1453 1.0000 .1300 2.7761| -120,000| -15,600 -333
Other transportation equipment .... .0007 .0002 .0081 .0006 .0002 .0071 -72 -24 -1
Instruments and related products ............. .0020 .0005 .0198 .0018 .0004 .0175 -216 —48 -2
Miscellaneous manufacturing industries ... .0012 .0003 .0190 .0011 .0003 .0168 -132 -36 -2
Private households ...........ccccccviiiiiiiiiiiii e .3960 .0007 .0829 .3495 .0006 0732 s -72 -9
All Other INAUSLIES ......ooiiiiiiieiieiieee e .6019 .1949 9.3700 5312 1720 8.2701| -63,744| -20,640 —-992
TOLAD e 1.9654 3960 14.6744 1.7347 .3495| 12.9518| —208,164| -41,928 -1,554

1. The column total is the sum of the entries in all rows except “Private households”; the

entries for those rows include earnings paid to households. The “Private households” row

entry is the sum of earnings paid to households by all industries.

d

2. The employment multiplier is measured on the basis of a $1 million change in output
elivered to final demand.
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Table O.—Estimation of the Impacts of the Arrival of a Glass-Containers Manufacturing Industry, Kansas City, MO-KS
Economic Area

Regional Final-demand multiplier Impact
purchases
in Output Earnings Em
) ployment
Industry producers Output | Earnings | Employment?® (thousands | (thousands (iobs)
rices (dollars) | (dollars) (jobs) of dollars) | of dollars) (col. 1
(thousands (col. 1 (col. 1 x col. 2
of dollars) x col. 2) x col. 3) ’
@ 2 ) 4) ©) (6) 7
SANd AN GrAVE] ..o 1,348 1.8058 0.5165 22.3 2,434 696 30
Paperboard containers and boxes ............ 5,480 1.6738 14013 16.2 9,172 2,199 89
Industrial inorganic and organic chemicals ....................... 3,861 1.7851 3725 12.9 6,892 1,438 50
Special dies and tools and machine tool accessories ...... 727 2.0861 7671 29.9 1,517 558 22
Railroads and related services ......... 800 2.1208 .6327 22.3 1,697 506 18
Electric services (utilities) ............. 2,005 1.6283 .3249 11.7 3,265 651 23
Gas production and distribution (uti 2,507 1.6774 2767 9.7 4,205 694 24
Wholesale trade ..........ccccceeveenneen. 1,446 2.0538 .6704 28.0 2,970 969 40
AdVErtiSING ...ceevviiiieiieeeeeiene 1,186 2.3785 9678 41.3 2,821 1,148 49
Earnings paid to hoUSENOIAS ...........ccccveiiiiiiiiiiic e 15,028 1.4569 14331 23.0 21,894 6,509 346
SUDTOTAL .o 34,388 | .o [ e | 56,867 15,368 691
INitial ChANGE ..c.eiiiiici e | e [ [ | 50,000 15,028 350
TOLAI ittt nesne e ennesneenes | eeneseeneesenns | eenesieeneenes | ereneseennens | eeeene e 106,867 30,396 1,041

1. The employment multiplier is measured on the basis of a $1 million change in output
delivered to final demand.

where it will produce $50.0 million in annua output
and provide 350 full- and part-time jobs with associated
earnings of $15.0 million.

Thechangein final demand for the output of thefactory
is $50.0 million, and the RIMS |l user wants to esti-
mate the impacts of the change in final demand on the
economic area.* The impact estimation is complicated
by the treatment of the industry in RIMS II; inasmuch
as this industry does not yet exist in the economic area,
the column entries in the final-demand multiplier table
for the industries from which the glass-container indus-
try purchases inputs are zero. Impact estimates based on
these column entries would thus exclude the impacts of

32. The impacts of the construction of the new factory are not considered.
For an illustration of the estimation of construction impacts on the basis of
bill-of-goods data, see case study 1.

achange in fina demand in the glass-container industry
on other regional industries. To overcomethislimitation,
the user must estimate impacts on the basis of bill-of-
goods data on the purchases of goods and services by the
glass-container industry.

Table Oshows the calculation of the impacts. The re-
giona purchases, in purchasers’ prices (column 1), that
result from the operation of the new factory aremultiplied
by the respective fina-demand multipliers for output,
earnings, and employment (columns2—4) toyield theim-
pacts of the changesin the purchases (columns5-7). The
all-industry impacts of the changes in the purchases (the
subtotals in columns 5-7) are then added to the initia
changesin output, earnings, and employment to yield to-
tal impacts of the operation of the glass-container factory
of $106.9 million in output, $30.4 million in earnings,
and 1,041 jobs.



Appendix A:
Data Sour ces and M ethods

Most regional economists agree that the most accurate
method of estimating aregiona input-output (1-O) model
istosurvey thebusinessesinaregioninorder to determine
which goods and services are purchased by industries
in the region and whether these goods and services are
purchased from other industries in the region or from in-
dustriesin other regions. However, because these surveys
are costly, few regional 1-O models in the United States
are based on survey, or primary source, data.

Asaresult, the estimation of the regional input-output
modeling system (RIMS11), likethat of most regional 1-O
modds, is based on data from the national |-O accounts
and other secondary data. It is assumed that the national
I-O data can be used to represent the composition of
inputs purchased in the region. The nationa data are
then adjusted by regional data, because the industriesin
aregion cannot obtain al of their inputs from within the
region.

The RIMS Il modd and its multipliers are prepared
in three major steps.®®  First, an adjusted national
industry-by-industry direct requirements table is pre-
pared. Second, the adjusted national table is used to
prepare a regional industry-by-industry direct require-
mentstable.3 Third, aregiona industry-by-industry total
requirements table is prepared, and the multipliers are
derived from thistable.

The Adjusted National Direct
RequirementsTable

Theadjusted national industry-by-industry direct require-
ments table is derived from the make and use tables in
BEA's 1987 benchmark 1-O accounts for the U.S. econ-
omy.* The use table is adjusted so that it includes only

33. Thisdiscussionis mainly for userswho are familiar with 1-O theory and
linear algebra. For a more detailed discussion of 1-O theory and the use of
regional 1-O modelsin impact analysis, see “ Suggested Reading” at the end of
this appendix.

34. In RIMSII, aregion consists of the county or countiesthat are specified
by the user.

35. The make table shows the dollar value, in producers’ prices, of each
commodity produced by each industry. The use table shows the dollar value,

the use of domestically produced commodities: The data
in a use table for imported commaodities are subtracted
from the datain the total commodity use table.

After this adjustment, a nationa industry-by-industry
direct requirements table is prepared by means of stan-
dard I-O procedures.*®* An industry-share matrix, which
shows each industry’s share of the production of a com-
modity, is calculated by dividing each entry in each
column of the make table by the respective column total.
Next, a commodity-by-industry direct requirements ma-
trix, which shows the dollar’s worth of each commodity
that isrequired to produce adollar’sworth of each indus-
try’s output, is calculated by dividing each entry in each
column of the use table by the respective column total.
A national industry-by-industry direct requirementstable
is then estimated by multiplying the industry-share ma-
trix by the commodity-by-industry direct requirements
matrix.

Unlike the nationa 1-O accounts, RIMS Il includes
households as both suppliers of labor inputs to regional
industries and as purchasers of regional output, because
it is customary in regiona impact analysis to account
for the effects of changes in household earnings and ex-
penditures. Thus, both a household row and a household
columnare added to the national direct requirementstable
before thetableis regionalized.*”

The household row

Each entry in the household row shows the earnings re-
ceived by households per dollar of output of the column

in producers’ prices, of each commodity used by each industry and by each
final user. See Benchmark Input-Output Accountsfor the U.S. Economy, 1987,
SURVEY OF CURRENT BusiNEss 74 (April 1994): 73-115;and U.S. Depart-
ment of Commerce, Bureau of Economic Analysis, Benchmark Input-Output
Accounts of the United States, 1987(Washington, DC: U.S. Government
Printing Office, 1994).

36. See Ronald E. Miller and Peter D. Blair, Input-Output Analysis:
Foundations and Extensions(Englewood Cliffs, NJ Prentice-Hall, 1985),
149-199.

37. 1-O theory requires that the sum of the entries in each column of the
direct requirementstable be less than, or equal to, one. Because this condition
is not met for all industries after the household row is added, nine industries
must be combined with similar industries.

21
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industry corresponding to the entry. In impact analysis
with RIMS I, earnings is defined as the earnings that are
received by households from the production of regional
goods and services and that are available for spending on
these goods and services. Thus, earnings is calculated
as the sum of wages and salaries, proprietors income,
directors’ fees, and employer contributionsfor health in-
surance less personal contributionsfor social insurance.®
In equation form, the household row is

HSHRJ' = (W&Sj+PRPj+DFj+ECHIj
— PCSIJ')/TIOJ',

where the subscript j isindustry j (column j in the di-
rect requirements table), HSHR is the household row,
W&S iswagesand salaries, PRP isproprietors income,
DF isdirectors fees, ECHI is employer contributions
for health insurance, PCST is personal contributions for
social insurance, and T10 istota industry output.

The estimates of wages and salaries by 1-O industry
are from the national 1-O accounts. The other earnings
components are not available by 1-O industry and must
be estimated.

The estimates of nonfarm proprietors' income by 1-O
industry are made by multiplying nonfarm proprietors
income at the two-digit Standard Industrial Classifica
tion (SIC) level by each 1-O industry’s share of wages
and salaries in the corresponding two-digit SIC indus-
try. The data source for nonfarm proprietors income
and for wages and sdaries at the two-digit SIC level is
BEA's Regiona Economic Information System (REIS).
The estimates of farm proprietors’ income for 17 1-O
agricultural industries are calculated by multiplying total
farm proprietors’ income by the shares of total farm cash
receipts accounted for by each of the agricultural indus-
tries. The data source for farm proprietors income and
cash receiptsis REIS.*

Theestimatesof directors' feesby I-O industry are cal-
culated by multiplyingdirectors’ feesat thetwo-digit SIC
level by each 1-O industry’s share of wages and salaries
in the corresponding two-digit SIC industry. The data
source for directors' feesis REIS.

The estimates of employer contributionsfor health in-
surance by 1-O industry are prepared in two steps. First,

38. Earnings includes employer contributions for health insurance, because
personal consumption expendituresdata in the national 1-O accounts include
expenditures on health care. Earnings excludes personal contributions for
social insurance, because these contributions are usually deducted from an
employee’s wages and salaries and therefore are unavailable for spending on
regional goods and services.

39. For agriculture, the estimates of proprietors income by 1-O industry are
not based on wages and salaries, because the share of total employment ac-

counted for by wage-and-salary workersin agricultureis substantially smaller
than that in other industries.

employer contributionsto private pension funds and pri-
vatewelfarefundsat thetwo-digit SIClevel aremultiplied
by the all-industry ratio of employer contributions for
health insuranceto employer contributionsto private pen-
sion funds and private welfare fundsto yield estimates of
employer contributions for health insurance at the two-
digit SIC level. These estimates are then multiplied by
each 1-O industry’s share of wages and salaries in the
corresponding two-digit SIC industry. The source for
the al-industry data is the national income and product
accounts, and the source for the two-digit SIC data is
REIS.

The estimates of persona contributions for social in-
surance by 1-O industry are calculated by multiplying
persona contributions for socia insurance for al indus-
triesby each I-O industry’sshare of wagesand salariesfor
al industries. The data source for personal contributions
for social insurance isREIS.

The household column

Each entry in the household column shows the expend-
itures per dollar of household earnings on the product
of the row industry corresponding to the entry. The es-
timation of the household column is based on persond
consumption expenditures (PCE) data from the national
I-O accounts. PCE datain the imported-commodity use
table are subtracted from PCE data in the overall use ta-
ble to yield a column that shows PCE for domestically
produced commodities. After each column entry is ex-
pressed as a share of total PCE, the column is multiplied
by the industry-share matrix (discussed earlier) to yield
the PCE shares by |-O industry.*® The PCE shares by
industry are then multiplied by the ratio of personal in-
come |ess taxes and savings to personal income in order
to account for the dampening effect of taxes and savings
on expenditures.

TheRegional Direct
RequirementsTable

The regional industry-by-industry direct requirements
table is derived from the adjusted national industry-by-
industry direct requirements table. Location quotients
(LQ's) are used to “regionalize” the national data.** The

40. The last entry of the column is purchases of domestic services by
households, which equals earnings received by domestic service workers.

41. For most industries in RIMS |1, LQ’s are based on 1992 wages and
salariesby industry at thefour-digit SIC level. TheLQ for wagesand salariesis
theratio of theindustry’s share of regional wagesand salariesto that industry’s
shareof national wagesand salaries. For someindustries, theLQ’sareadjusted,
becausewagesand salaries in theseindustries, in comparison with proprietors
income, accountsfor arelatively small share of total earnings.
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LQ isused as a measure of the extent to which regional
supply of an industry’s output is sufficient to meet re-
giona demand. If the LQ for a row industry in the
regional direct requirementstableisgreater than, or equal
to, one, it is assumed that the region’s demand for the
output of the row industry is met entirely from regiona
production. Inthisinstance, al row entriesfor the indus-
try in the regional direct requirements table are set equal
to the corresponding entriesin theadjusted national direct
requirementstable.

Conversely, if theLQ islessthan one, itisassumed that
regional supply of the industry’s output is not sufficient
to meet regiona demand. In thisinstance, all row entries
for the industry in the regional direct requirementstable
are set equal to the product of the corresponding entries
in the adjusted nationa direct requirements table and the
LQ for theindustry.

Thehousehold row and the househol d columnthat were
added to the national direct requirements table are aso
adjusted regionaly. The household-row entries are ad-
justed downward, on the basis of commuting data from
the Census of Population, in order to account for the pur-
chases made outside the region by commuters working
in theregion. The househol d-column entries are adjusted
downward, on the basis of tax data from the Interna Rev-
enue Service, in order to account for the dampening effect
of State and local taxes on household expenditures.

TheRegional Total Requirements
Tableand the M uultipliers

A regional industry-by-industry total requirements table
is prepared by calculating the Leontief inverse from the
regiona direct requirementstable.*? Theregiond tota re-
guirementstable shows the regiona final-demand output
multipliers. In 1-O terminology, the multipliers account
for the sum of the direct, indirect, and induced effects
of achange in fina demand. The fina-demand, direct-
effect, and output-driven multipliers can be derived from
the total requirements table.*®

Final-demand earnings and employment
multipliers

Final-demand earnings multipliers are derived by mul-
tiplying each final-demand output multiplier in the total

42. The Leontief inverse is defined as (I—A)~1, where I is an identity
matrix, A isthe regional industry-by-industry direct requirements matrix, and
—1indicatesamatrix inversion.

43. For the discussion of the use of these multipliers in regional impact
analysis, see the section “RIMS Il Multipliers for Output, Earnings, and
Employment.”

requirements table by the household-row entry in the
direct requirements table that corresponds to the row
industry for the output multiplier. This calculation is
expressed as

Ci,j = bij X Agpy 4

where ¢; j istheentry inrow i and column j of thefinal-
demand earningsmultipliertable, b; ;j isthefinal-demand
output multiplierinthetotal requirementstable, and a,,, ;
is the household-row entry in the direct reguirements
table.*

Final-demand employment multipliers are derived by
multiplying each entry in thefinal-demand earnings mul-
tiplier table by the employment-to-earningsratio for each
row industry.*® This calculation is expressed as

eij = Ci,j X Gi,

wheree; j istheentry inrow i and column j of thefinal-
demand employment multiplier table, ¢; ; is the final-
demand earnings multiplier, and G; is the employment-
to-earnings ratio for row industry 1.

Direct-effect earnings and employment
multipliers

Direct-effect earnings multipliersare derived by dividing
each household-row entry in the total requirements table
by the corresponding household-row entry in the direct
requirementstable. Thiscalculationis expressed as

Dj=bg /A ;

where D; is the direct-effect earnings multiplier for in-
dustry j, b, ; isthe household-row entry for industry j
inthetotal requirementstable, and a,, ; isthehousehold-
row entry for industry j in the direct reguirements
table.

Direct-effect employment multipliersare derived by di-
viding the final-demand employment multiplier for each
industry by the product of the corresponding household-
row entry in the direct requirements table and the
employment-to-earnings ratio for each column industry.
Thiscaculation is expressed as

Hj=Fj/(ay ;*x Gj),

44. The sum of al the entries in column j of the final-demand earnings
multiplier table is equal to the household-row entry in column j of the total
requirementstable. Thelast row of the final-demand earnings multiplier table
represents earningsreceived by householdsthat have domestic service jobs.

45. Employment is measured on a job-count basisfor both wage-and-salary
workers and proprietors. Estimates of employment by I-O industry are made
by allocating REIS employment databy two-digit SIC industry in proportionto
Bureau of Labor Statistics wage-and-salary employment data by 1-O industry.
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where H; is the direct-effect employment multiplier for
industry j, Fj is the fina-demand employment multi-
plier for industry j, a,, ; is the household-row entry for
industry j in the direct requirementstable, and G ; isthe
employment-to-earningsratio for industry j.*

Output-driven multipliers

Output-driven multiplierscan be cal culated from the total
requirements table. The table entry for which the row
entry i equalsthe column entry j iscalled the“diagonal”
entry for column j. The output-driven multiplier for
industry j is defined as the ratio of each entry in column
J to the diagonal entry for that column. This ratio is
expressed as

0i,j =bij/bj;,

46. The final-demand employment multiplier for industry j is the sum of all
the entries except the household-row entry in column j of the final-demand
employment multiplier table.

whereo; j isthe output-driven multiplier i for industry j,
b; ; is the final-demand output multiplier i for industry
J inthetota requirementstable, and b; ; isthe diagonal
entry for industry j in the total requirements table.
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Appendix B.—Detailed Industries for Which Multipliers Are Available

[The detailed industries are based on the 1987 benchmark input-output (I-O) accounts. The titles in boldface represent the groupings of industries used for the
summary version of the 1987 tables. An asterisk preceding a Standard Industrial Classification (SIC) code indicates that the SIC industry is included in more
than one I-O industry.]
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1-O industry number and title

Related 1987

1-O industry number and title

Related 1987

SIC codes SIC codes
AGRICULTURE, FORESTRY, AND FISHERIES CONSTRUCTION
1 Livestock and livestock products: 11+12 Construction:
1.0100 Dairy farm products ...........ccceceeeivenivenneeninen. 024,019, *0259, 11.0000 New and maintenance and repair .............. 15-17, 6552
*029 11.0601 Petroleum and natural gas well drilling ...... *138
1.0200 Poultry @nd €ggsS .......cccoverirrerienenienieneanens 0251-3, *0259, 11.0602 Petroleum, natural gas, and solid mineral | *138, *108, *124,
*019, *0219, exploration. *148
*029 11.0603 Access structures for solid mineral devel- | *108, *124, *148
1.0301 Meat animals ..........occevvvrveeeeeeeee e 0211-4, *0219, opment.
*019, *0259, 12.0215 Maintenance and repair of petroleum and *138
*029 natural gas wells.
1.0302 Miscellaneous livestocK ...........ccccceevvvveeeeennns 0271-3, *0279,
*019, *0219, MANUFACTURING
*0259, *029 13 Ordnance and accessories:
. 13.0100 Guided missiles and space vehicles . .. | 3761
2 Other agricultural products: 13.0200 Ammunition, except for small arms, n.e.c. | 3483
2.0100 COON ...eviiiiiieiiieeiie e 0131, *019, 13.0300 Tanks and tank components .......... 3795
*0219, *0259, 13.0500 Small arms ........ccccovveevenns 3484
*029 13.0600 Small arms ammunition ... 3482
2.0201 FOOd QraiNs ....ccceeveerveeieieesieeie e sieeeesiesneeneas *011, *019, 13.0700 Ordnance and accessories, n.e.c. .... 3489
*0219, *0259,
*029 14 Food and kindred products:
2.0202 Feed grains .......cccoeeeeeinereeienreseeeneseeeenns *011, *0139, 14.0103 Meat packing plants and sausages and 2011, 2013
*019, *0219, other prepared meat products.
*0259, *029 14.0105 Poultry slaughtering and processing .......... 2015
2.0203 Grass SEEAS ......eeeeereeeeeeeeiiiiiirieeeeeeeeeeeernnans *0139, *019, 14.0250 Creamery butter and natural, processed, 2021, 2022
*0219, *0259, and imitation cheese.
*029 14.0400 Dry, condensed, and evaporated dairy 2023
2.0300 TODACCO ....eevveeiiieiieiiieeiee e 0132, *019, products.
*0219, *0259, 14.0500 Ice cream and frozen desserts 2024
) *029 14.0600 Fluid mMilK .....cocoveviirrieieiieieeiene 2026
2.0401 FrUILS .ovvieeeeeiiiiiiiicee e e e e e e e e 0171-2, 0174-5, 14.0700 Canned and cured fish and seafoods .. | 2091
*0179, *019, 14.0800 Canned SPECIalties .........cccervrverereereeeienenas 2032
*0219, *0259, 14.0900 Canned fruits, vegetables, preserves, 2033
*029 jams, and jellies.
2.0402 TrE€ NULS ...oovviiciiiiieeise s 0173, *0179, 14.1000 Dehydrated fruits, vegetables, and soups | 2034
*019, *0219, 14.1100 Pickles, sauces, and salad dressings ........ 2035
*0259, *029 14.1200 Prepared fresh or frozen fish and sea- 2092
2.0501 Vegetables .........cccoveiiiieiciiiiec e 0134, *0139, foods.
016, *019, 14.1301 Frozen fruits, fruit juices, and vegetables 2037
*0219, *0259, 14.1302 Frozen specialties, N.e.C. ........ccoe..... 2038
*029, *0119 14.1401 Flour and other grain mill products 2041
2.0502 SUQAN CrOPS ...ecivveeiieiiieeiienieeesiee e see s 0133, *019, 14.1402 Cereal breakfast foods ................... 2043
*0219, *0259, 14.1403 Prepared flour mixes and doughs 2045
*029 14.1501 Dog and cat food .............. 2047
2.0503 Miscellaneous Crops ..........ccccceevreereereneennn. *0119, *0139, 14.1502 Prepared feeds, n.e.c 2048
*019, *0219, 14.1600 Rice milling ........ 2044
) ) *0259, *029 14.1700 Wet corn milling 2046
2.0600 Oil bearing Crops ........cccoceeiveerieiieeniciieenns 0116, *0119, 14.1801 Bread, cake, and re| p i 2051, *546
*0139, *0219, 14.1802 Cookies and Crackers ....................... 2052
*0259, *029 14.1803 Frozen bakery products, except bread ...... | 2053
2.0701 Forest products .........ccceeeeveeeneenieenieneeenns *018, *019, 14,1900 SUGAT ...vvveivereieieieisieieie s 2061-3
*0219, *0259, 14.2001 Candy and other confectionery products ... | 2064
*029 14.2002 Chocolate and cocoa products .. | 2066
2.0702 Greenhouse and nursery products .............. *018, *019, 14.2003 Chewing gum ..........ccccevevevvvnnnn. 2067
*0219, *0259, 14.2004 Salted and roasted nuts and seeds 2068
*029 14.2101 Malt beverages 2082
. 14.2102 Malt 2083
3 Forestry and fishery products: 14.2103 Wines, brandy, and 2084
3.0001 Forestry products 081, 083, 097 14.2104 Distilled and blended liquors ....... 2085
3.0002 Commercial fishing 091 14.2200 Bottled and canned soft drinks 2086
14.2300 Flavoring extracts and flavoring syrups, 2087
4 Agricultural, forestry, and fishery services: n.e.c..
4.0001 Agricultural, forestry, and fishery services ... | 0254, *0279, 14.2400 Cottonseed oil MillS .....coovevvevevrennnn, 2074
071-2, 075-6, 14.2500 Soybean oil mills .. 2075
) ) 085, 092 14.2600 Vegetable oil mills, 2076
4.0002 Landscape and horticultural services .......... 078 14.2700 Animal and marine fats and oils . 2077
MINING 14.2800 Roasted coffee .........ccccceeneene 2095
14.2900 Edible fats and oils, n.e.c 2079
5+6 Metallic ores mining: 14.3000 Manufactured ice 2097
5.0000 Iron and ferroalloy ores 101, 106 14.3100 Macaroni, spaghetti, vermicelli, and noo- 2098
6.0100 Copper ore .. | 102 dles.
6.0200 Nonferrous metal ores, except copper ........ 103-4, 109, *108 14.3201 Potato chips and similar snacks . 2096
14.3202 Food preparations, N.e.C. ......c..ccecuee.. 2099
7 Coal mining:
7.0000 C0al ..ot 122-3, *124 15 Tobacco products:
15.0101 Cigarettes 211
8 Crude petroleum and natural gas: 15.0102 Cigars 212
8.0000 Crude petroleum and natural gas ................ 131-2, *138 15.0103 Chewing and smoking tobacco and snuff 213
15.0200 Tobacco stemming and redrying ............... 214
9+10 Nonmetallic minerals mining:
9.0001 Dimension, crushed and broken stone ........ 141-2 16 Broad and narrow fabrics, yarn and thread
9.0002 Sand and gravel ...........cccoeveeeniiienienns 144 mills:
9.0003 Clay, ceramic, and refractory minerals 145 16.0100 Broadwoven fabric mills and fabric finish- 221-3, 2261-2
9.0004 Nonmetallic mineral services and mis- *148, 149 ing plants.
cellaneous minerals. 16.0200 Narrow fabric mills ..........cccoceeiiinienneennen. 224
10.0000 Chemical and fertilizer minerals ................. 147 16.0300 Yarn mills and finishing of textiles, n.e.c. 2269, 2281-2
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1-O industry number and title

Related 1987

1-O industry number and title

Related 1987

SIC codes SIC codes
16.0400 Thread mills ..........coovevviiiiiciiiiciciee 2284 26.0700 Greeting cards 277
26.0802 Bookbinding and related work . 2789
17 Miscellaneous textile goods and floor cover- 26.0803 Typesetting 2791
ings: 26.0806 Platemaking and 2796
17.0100 Carpets and rugs 227
17.0600 Coated fabrics, not rubberized . 2295 27A Industrial and other chemicals:
17.0700 Tire cord and fabrics ... 2296 27.0100 Industrial inorganic and organic chemicals | 281 (excl.
17.0900 Cordage and twine . 2298 *2819), 2865,
17.1001 Nonwoven fabrics ..... 2297 2869
17.1100 Textile goods, n.e.c. .... 2299 27.0401 Gum and wood chemicals .... 2861
27.0402 Adhesives and sealants . 2891
18 Apparel: 27.0403 Explosives ... 2892
18.0101 Women'’s hosiery, except socks . 2251 27.0404 Printing ink . 2893
18.0102 Hosiery, n.e.c. 2252 27.0405 Carbon black 2895
18.0201 Knit outerwear mills 2253 27.0406 Chemicals and chemical preparatlons 2899
18.0202 Knit underwear and nightwear mills 2254 n.e.c..
18.0203 Knitting mills, n.e.c. ..... 2259
18.0300 Knit fabric mills 2257-8 27B Agricultural fertilizers and chemicals:
18.0400 Apparel made from purchased materials ... | 231-8, *3999 27.0201 Nitrogenous and phosphatic fertilizers ....... 2873-4
27.0202 Fertilizers, mixing only .........cccovceeeverrinennes 2875
19 Miscellaneous fabricated textile products: 27.0300 Pesticides and agricultural chemicals, 2879
19.0100 Curtains and draperies 2391 n.e.c..
19.0200 Housefurnishings, n.e.c. 2392
19.0301 Textile bags ........c.ccocvevuennne 2393 28 Plastics and synthetic materials:
19.0302 Canvas and related products 2394 28.0100 Plastics materials and resins 2821
19.0303 Pleating and stitching ............... 2395 28.0200 Synthetic rubber ................ 2822
19.0304 Automotive and apparel trimmings . 2396 28.0300 Cellulosic manmade fibers . .| 2823
19.0305 Schiffli machine embroideries ..... .. | 2397 28.0400 Manmade organic fibers, except cellulosic | 2824
19.0306 Fabricated textile products, n.e.c. .............. 2399
29A Drugs:
20+21 Lumber and wood products: 29.0100 DIUGS ..ooiveeeiiieiiieiiee e 283
20.0100 LOGQING ..eveenviiiiieiieiiieeiie e 241
20.0200 Sawmills and planing mills, general ... 2421 29B Cleaning and toilet preparations:
20.0300 Hardwood dimension and flooring mills ..... 2426 29.0201 Soap and other detergents 2841
20.0400 Special product sawmills, n.e.c. .. 2429 29.0202 Polishes and sanitation goods . 2842
20.0501 Millwork ........ccceeveuiricnnne, 2431 29.0203 Surface active agents ....... 2843
20.0502 Wood kitchen cabinets 2434 29.0300 Toilet preparations 2844
20.0600 Veneer and plywood ....... 2435-6
20.0701 Structural wood members, n.e.c. 2439 30 Paints and allied products:
20.0702 Prefabricated wood buildings and compo- | 2452 30.0000 Paints and allied products ............cccccceuvuee. 285
nents.
20.0703 Mobile homes 2451 31 Petroleum refining and related products:
20.0800 Wood preserving ...... 2491 31.0101 Petroleum refining
20.0901 Wood pallets and skids 2448 31.0102 Lubricating oils and greases .... 2992
20.0903 Wood products, n.e.c. ... 2499 31.0103 Products of petroleum and coal, n.e.c. . 2999
20.0904 Reconstituted wood products 2493 31.0200 Asphalt paving mixtures and blocks .
21.0000 Wood containers, n.e.c. ....... 2441, 2449 31.0300 Asphalt felts and coatings
22+23 Furniture and fixtures: 32 Rubber and miscellaneous plastics products:
22.0101 Wood household furniture, except uphol- 2511 32.0100 Tires and inner tubes
stered. 32.0200 Rubber and plastics footwear .. 302
22.0102 Household furniture, n.e.C. ...ccceeeeeeeeennnnnes 2519 32.0300 Fabricated rubber products, n.e.c. . 306
22.0103 Wood television and radio cabinets 2517 32.0400 Miscellaneous plastics products, n.e.c. 308
22.0200 Upholstered household furniture . 2512 32.0500 Rubber and plastics hose and belting ....... 3052
22.0300 Metal household furniture ..... 2514 32.0600 Gaskets, packing, and sealing devices ..... 3053
22.0400 Mattresses and bedsprings 2515
23.0100 Wood office furniture ............. 2521 33+34 Footwear, leather, and leather products:
23.0200 Office furniture, except wood 2522 33.0001 Leather tanning and finishing .. 311
23.0300 Public building and related furni 253 34.0100 Boot and shoe cut stock and fin ng 313
23.0400 Wood partitions and fixtures .............. .. | 2541 34.0201 Shoes, except rubber 3143-4, 3149
23.0500 Partitions and fixtures, except wood .......... 2542 34.0202 House slippers ............... 3142
23.0600 Drapery hardware and window blinds and | 2591 34.0301 Leather gloves and mittens 315
shades. 34.0302 LUQGAGE ...eoveveenieiiiieeieieees 316
23.0700 Furniture and fixtures, n.e.c. ......ccccoveuenne. 2599 34.0303 Women'’s handbags and purses . 3171
34.0304 Personal leather goods, n.e.c. . 3172
24 Paper and allied products, except containers: 34.0305 Leather goods, N.€.C. ...ccceeeeeverreranenne 319
24.0100 Pulp millS ...eooiiiiiiiiiieeie s 261
24.0400 Envelopes .. 2677 35 Glass and glass products:
24.0500 Sanitary pape p . 2676 35.0100 Glass and glass products, except contain- | 321, 3229, 323
24.0701 Paper coating and glazmg 2671-2 ers.
24.0702 Bags, except textile 2673-4 35.0200 Glass CONtAINErS .....ccccceevveeiveeiieniiiesieanns 3221
24.0703 Die-cut paper and paperboard and card- 2675
board. 36 Stone and clay products:
24.0705 Stationery, tablets, and related products ... | 2678 36.0100 Cement, hydraulic 324
24.0706 Converted paper products, n.e.c. .............. 2679 36.0200 Brick and structural clay tile .. 3251
24.0800 Paper and paperboard mills ............ccccueenee 262-3 36.0300 Ceramic wall and floor tile 3253
36.0400 Clay refractories ................ 3255
25 Paperboard containers and boxes: 36.0500 Structural clay products, n.e.c. 3259
25.0000 Paperboard containers and boxes ............. 265 36.0600 Vitreous china plumbing fixtures ... 3261
36.0701 Vitreous china table and kitchenware ........ | 3262
26A Newspapers and periodicals: 36.0702 Fine earthenware table and kitchenware ... | 3263
26.0100 Newspapers ... 271 36.0800 Porcelain electrical supplies . 3264
26.0200 Periodicals 272 36.0900 Pottery products, n.e.c. .... 3269
36.1000 Concrete block and brick .| 3271
26B Other printing and publishing: 36.1100 Concrete products, except block and brick | 3272
26.0301 Book publishing 2731 36.1200 Ready-mixed concrete 3273
26.0302 Book printing 2732 36.1300 Lime ......ccceevvrinnns 3274
26.0400 Miscellaneous publlshlng 274 36.1400 Gypsum products . 3275
26.0501 Commercial printing ........ 275 36.1500 Cut stone and stone products .. 328
26.0601 Manifold business forms 276 36.1600 Abrasive products .... 3291
26.0602 Blankbooks, looseleaf binders and devices | 2782 36.1700 Asbestos products .... 3292




REGIONAL MULTIPLIERS

Appendix B.—Detailed Industries for Which Multipliers Are Available—Continued

29

1-O industry number and title

Related 1987

1-O industry number and title

Related 1987

SIC codes SIC codes
36.1900 Minerals, ground or treated 3295 47 Metalworking machinery and equipment:
36.2000 Mineral wool ................ 3296 47.0100 Machine tools, metal cutting types 3541
36.2100 Nonclay refractories .... 3297 47.0200 Machine tools, metal forming types 3542
36.2200 Nonmetallic mineral pro S, 3299 47.0300 Special dies and tools and machine tool 3544-5
accessories.

37 Primary iron and steel manufacturing: 47.0401 Power-driven handtools ............ccccceceeennee. 3546
37.0101 Blast furnaces and steel mills .................... 3312 47.0402 Rolling mill machinery and equipment ....... 3547
37.0102 Electrometallurgical products, except steel | 3313 47.0404 Electric and gas welding and soldering 3548
37.0103 Steel wiredrawing and steel nails and 3315 equipment.

spikes. 47.0405 Industrial patterns 3543
37.0104 Cold-rolled steel sheet, strip, and bars ...... 3316 47.0500 Metalworking machinery, n.e.c. ........ 3549
37.0105 Steel pipe and tubes ... .. | 3317
37.0200 Iron and steel foundries 332 48 Special industry machinery and eqmpment
37.0300 Iron and steel forgings 3462 48.0100 Food products machinery 3556
37.0401 Metal heat treating .......... 3398 48.0200 Textile machinery ........... 3552
37.0402 Primary metal products, n.e.c. . 3399 48.0300 Woodworking machinery .. 3553

48.0400 Paper industries machmery . | 3554

38 Primary nonferrous metals manufacturing: 48.0500 Printing trades machinery and equment 3555
38.0100 Primary smelting and refining of copper .... | 3331 48.0600 Special industry machinery, n.e.c. ............. 3559
38.0400 Primary aluminum 3334, *2819
38.0501 Primary nonferrous metals, n.e.c. 3339 49 General industrial machinery and equipment:

38.0600 Secondary nonferrous metals .. 334 49.0100 Pumps and compressors 3561, 3563
38.0700 Rolling, drawing, and extruding 3351 49.0200 Ball and roller bearings .. 3562
38.0800 Aluminum rolling and drawing .................... 3353-5 49.0300 Blowers and fans 3564
38.0900 Nonferrous rolling and drawing, n.e.c. ....... | 3356 49.0500 Mechanical power transmission equment 3566, 3568
38.1000 Nonferrous wiredrawing and insulating ...... 3357 49.0600 Industrial process furnaces and ovens ...... 3567
38.1100 Aluminum castings .. | 3363, 3365 49.0700 General industrial machinery and equip- 3569
38.1200 Copper foundries ...... 3366 ment, n.e.c..
38.1300 Nonferrous castings, n.e.c. 3364, 3369 49.0800 Packaging machinery .........cccccooeeiivnneenns 3565
38.1400 Nonferrous forgings 3463

50 Miscellaneous machinery, except electrical:

39 Metal containers: 50.0100 Carburetors, pistons, rings, and valves ..... 3592
39.0100 Metal CanS .......coveeieeeiiiiieeiee e 3411 50.0200 Fluid power equipment ...........c..ccocveeerennn. 3593-4
39.0200 Metal shipping barrels, drums, kegs, and 3412 50.0300 Scales and balances, except laboratory .... | 3596

pails. 50.0400 Industrial and commercial machinery and 3599

equipment, n.e.c.

40 Heating, plumbing, and fabricated structural

metal products: 51 Computer and office equipment:

40.0100 Enameled iron and metal sanitary ware .... | 3431 51.0102 Calculating and accounting machines 3578
40.0200 Plumbing fixture fittings and trim ... 51.0103 Electronic computers ......... 3571
40.0300 Heating equipment, except electric and 3433 51.0104 Computer peripheral equipm 3572, 3575,

warm air furnaces. 3577
40.0400 Fabricated structural metal ...........cccccccueeen 3441 51.0400 Office machines, N..C. ..ccooevvveveeeeeeeeeinnns 3579
40.0500 Metal doors, sash, frames, molding, and 3442

trim. 52 Service industry machinery:

40.0600 Fabricated plate work (boiler shops) ......... 3443 52.0100 Automatic vending machines 3581
40.0700 Sheet metal WOrk .........cccceueviiiicriniiicinnn, 3444 52.0200 Commercial laundry equipment ..... 3582
40.0800 Architectural and ornamental metal work 3446 52.0300 Refrigeration and heating equipment 3585
40.0901 Prefabricated metal buildings and compo- | 3448 52.0400 Measuring and dispensing pumps . 3586

nents. 52.0500 Service industry machinery, n.e.c. .... 3589

40.0902 Miscellaneous structural metal work .......... 3449
53 Electrical industrial equipment and apparatus:

41 Screw machine products and stampings: 53.0200 Power, distribution, and specialty trans- 3612
41.0100 Screw machine products, bolts, etc. .......... 3451-2 formers.

41.0201 Automotive stampings . 53.0300 Switchgear and switchboard apparatus ..... 3613
41.0202 Crowns and closures .. 53.0400 Motors and generators ...........c..cc..c... .. | 3621
41.0203 Metal stampings, n.e.C. .............. 53.0500 Relays and industrial controls 3625

53.0700 Carbon and graphite products .... .. | 3624

42 Other fabricated metal products: 53.0800 Electrical industrial apparatus, n.e.c. ......... | 3629
42.0100 CUtlery ........cocceeiiiiiiiiiiiiicieicee e, 3421
42.0201 Hand and edge tools, except machine 3423 54 Household appliances:

tools and handsaws. 54.0100 Household cooking equipment ................... 3631
42.0202 Saw blades and handsaws 54.0200 Household refrigerators and freezers 3632
42.0300 Hardware, n.e.c. .......... 54.0300 Household laundry equipment ....... 3633
42.0401 Plating and pollshlng 54.0400 Electric housewares and fans .. 3634
42.0402 Coating,engraving, and allied services, 3479 54.0500 Household vacuum cleaners . .. | 3635

n.e.c.. 54.0700 Household appliances, n.e.C. ......cc.cccvevveunes 3639
42.0500 Miscellaneous fabricated wire products ..... 3495-6
42.0700 Steel springs, except wire 55 Electric lighting and wiring equipment:

42.0800 Pipe, valves, and pipe fittings 3491-2, 3494, 55.0100 Electric lamp bulbs and tubes 3641
3498 55.0200 Lighting fixtures and equipment 3645-8
42.1000 Metal foil and leaf ...........ccceevviiiciiiiiicns 3497 55.0300 Wiring devices 3643-4
42.1100 Fabricated metal products, n.e.c. .............. 3499
56 Audio, video, and communication equipment:

43 Engines and turbines: 56.0100 Household audio and video equipment ..... 3651
43.0100 Turbines and turbine generator sets 3511 56.0200 Prerecorded records and tapes ........ .. | 3652
43.0200 Internal combustion engines, n.e.c. ........... | 3519 56.0300 Telephone and telegraph apparatus . .. | 3661

56.0500 Communication equipment ............cccoeeeeuees 3663, 3669
44+45 Farm, construction, and mining machinery:
44.0001 Farm machinery and equipment . 3523 57 Electronic components and accessories:
44.0002 Lawn and garden equipment 3524 57.0100 Electron tubes ........ccccocevivveiiniiicicnn, 3671
45.0100 Construction machinery and equipment .... | 3531 57.0200 Semiconductors and related devices .. | 3674
45.0200 Mining machinery, except oil field .............. 3532 57.0300 Other electronic components .............ccc..... 3672, 3675-9
45.0300 Oil and gas field machinery and equip- 3533
ment. 58 Miscellaneous electrical machinery and sup-
plies:

46 Materials handling machinery and equipment: 58.0100 Storage batteries 3691
46.0100 Elevators and moving stairways ................ 3534 58.0200 Primary batteries, dry and wet .. | 3692
46.0200 Conveyors and conveying equipment 3535 58.0400 Electrical equipment for internal combus- 3694
46.0300 Hoists, cranes, and monorails .... 3536 tion engines.

46.0400 Industrial trucks and tractors 3537 58.0600 Magnetic and optical recording media ....... 3695
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1-O industry number and title

Related 1987

1-O industry number and title

Related 1987

SIC codes SIC codes
58.0700 Electrical machinery, equipment, and sup- | 3699 65.0702 Arrangement of passenger transportation 472
plies, n.e.c..
) 66 Communications, except radio and TV:
59A Motor vehicles (%aslseng%r cars and truclgs)ci 66.0000 Communications, except radio and TV ...... 481-2, 484, 489
59.0301 Motor vehicles and passenger car bodies | 3711
67 Radio and TV broadcasting:
59B Trulck andtbus bodies, trailers, and motor vehi- 67.0000 Radio and TV broadcasting ..............c.cc..... 483
cles parts: _
59.0100 Truck and bus bodies 3713 68A Electric services (utilities):
gggggg ;\I’/lr(L)Jtcokr Ugg'iecrlse b A Aesssaies 2%451 68.0100 Electric services (utilities) .. 491, *493
. 68B Gas production and distribution (utilities):
60 ééfga%f(t) iﬂd Dfﬁt"'f& 3721 68.0200 Gas production and distribution (utilities) 492, *493
. IFCraft oo
60.0200 Aircraft and missile engines and engine 3724, 3764 68C Water and sanitary services:
parts. o . 68.0301 Water supply and sewerage systems ........ 494, 4952
60.0400 Aircraft and missile equipment, n.e.c. ........ | 3728, 3769 68.0302 Sanitary services, steam supply, and irri- 4953, 4959, 496-
. ) gation systems. 7, *493
61 Other transportation equipment:
61.0100 Ship building and repairing ... 3731 WHOLESALE AND RETAIL TRADE
61.0200 Boat building and repairing 3732 69A Wholesale trade:
61.0300 Railroad equipment ............... 374 1
61.0500 Motorcycles, bicycles, and parts - 375 69.0100 Wholesale trade ..........cccoceeveviiineeiineennn. 50, 51
81'0603 Motor homes. crreorers 3716 698 Retall rade: . . .
61,0700 Transportation equipment, n.e.c. 3799 69.0200 Retail trade, except eating and drinking ... 52E—_)79 (%5&546)‘
62 Scientific and controlling instruments: 8042
62.0101 Search and navigation equipment ............. 381 FINANCE, INSURANCE, AND REAL ESTATE
62.0102 Laboratory apparatus and furniture .. | 3821 ) .
62.0200 Mechanical measuring devices ... 3823-4, 3829 70A Finance: ki d credi ) |
62.0300 Envi(onmental COUtI’O'S 3822 70.0150 Ban INng and cre it agencles ... 60676312,)67 (exc.
62F.)(E);:gt(zjss.urg|cal and medical instruments and ap- | 3841 70.0300 Security and commodity brokers ............... 62
62.0500 Surgical appliances and supplies 3842 .
62.0600 Dental equipment and supplies .. 3843 708 Insurance: )
62.0700 Watches, C|OCkS, watchcases, and .| 387 70.0400 Insurance Carriers ......cccoeceveeeevvnnnnnns ETTPRRTS 63
62.0800 X-ray apparatus and tubes ..................... 3844 70.0500 Insurance agents, brokers, and services ... | 64
62.0900 Electromedical and electrotherapeutic ap- | 3845 . . .
paratus. 71A Owner-occupied dwellings:
62.1000 Laboratory and optical instruments ............ 3826-7 71.0100 Owner-occupied dwellings .......................
62.1100 Instruments to measure electricity ............. 3825 .
71B Real estate and royalties:
63 Ophthalmic and photographic equipment: 71&?1%10&9552{;“5 estate agents, managers, operators, | 65 (excl. 6552)
63.0200 Ophthalmic goods 385 -
63.0300 Photographic equipment and supplies ....... 386 71.0202 ROYAIIES ..cvveeiieeiiieiiieeee e
64 Miscellaneous manufacturing: ) SERVICES
64.0101 Jewelry, precious metal ..........cccccocvvvennne 3911 T2A Hotels and lodging places:
64.0102 Jewelers’ materials and lapidary work 3915 72.0100 Hotels and lodging places ............ccccccoeneee. 70
64.0104 Silverware and plated ware ..... 3914
64.0105 Costume jewelry .......... 3961 72B Personal and repair services (except auto):
64.0200 Musical instruments ... 393 72.0201 Laundry, cleaning, garment services, and | 721, 725
64.0301 Games, toys, and childr 3944 shoe repair.
64.0302 Dolls and stuffed toys ..........cccocueene 3942 72.0202 Funeral service and crematories ............... 726
64.0400 Sporting and athletic goods, n.e.c. . 3949 72.0203 Portrait photographic studios, and other 722, 729
64.0501 Pens, mechanical pencils, and parts . 3951 miscellaneous personal services.
64.0502 Lead pencils and art goods ..... 3952 72.0204 Electrical repair Shops ........cccccoovviiverennnnn. 762
64.0503 Marlging devices e 3953 72.0205 Watch, clock, jewelry, and furniture repair | 763-4
64.0504 Carbon paper and inked ribbons 3955 72.0300 Beauty and barber shops 723-4
64.0700 Fasteners, buttons, needles, and pins .. 3965
64.0800 Brooms and brushes .............c.c.oeeene 3991 73A Computer and data processing services:
24.0888 Hard Isurfat(ce floor coverings, n.e.c. gggﬁ 73.0104 Computer and data processing services ... | 737
4.1 Burial caskets ... 5
64.1100 Signs and advertising specialties 3993 73B Legal, engineering, accounting, and related
64.1200 Manufacturing industries, n.e.c. ...... *3999 ser\}ices: ' '
73.0301 Legal SEIVICES .....cccovvierriiiieieniisieeiesieaieas 81
TRANSPORTATION&-&?#EASUNlCAT|ONS’ AND 73.0302 Engineering, architectural, and surveying 871
services.
65A Railroads and related services; passenger 73.0303 Accounting, auditing and bookkeeping, 872, 89
ground transportation: and miscellaneous services, n.e.c.
65.0100 Railroads and related services .................. 40, 474, *4789
65.0200 Local and suburban transit and interurban | 41 73C Other business and professional services, ex-
highway passenger transportation. cept medical:
73.0101 Miscellaneous repair Shops ........c.cccoeeeeuees 769
65B Motor freight transportation and warehousing: 73.0102 Services to dwellings and other buildings 734
65.0300 Motor freight transportation and 42, *4789 73.0103 Personnel supply services ..........cccccevueenns 736
warehousing. 73.0105 Management and consulting services, test- | 874, 8731-2,
ing and research labs. 8734
65C Water transportation: 73.0106 Detective and protective services .............. 7381-2
65.0400 Water transportation ..............ccoeveevveeniennnen. 44 73.0107 Miscellaneous equipment rental and leas- | 735
ing.
65D Air transportation: 73.0108 Photofinishing labs and commercial pho- 7384, 7335-6
65.0500 Air transportation 45 tography.
73.0109 Other business Services ...........ccoceevrieueane. 732, 7383,
65E Pipelines, freight forwarders, and related serv- *7389, 7331,
ices: 7334, 7338
65.0600 Pipelines, except natural gas ..................... 46
65.0701 Freight forwarders and other transportation | 473, 4783, 4785, 73D Advertising:
services. *4789 73.0200 AdVETtISING ..oooveeveeriiieee e 731
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1-O industry number and title

Related 1987

1-O industry number and title

Related 1987

SIC codes SIC codes
74 Eating and drinking places: 77.0401 Elementary and secondary schools ........... 821
74.0000 Eating and drinking places .........c.cccoevvenen. 58 77.0402 Colleges, universities, and professional 822
. . . schools.
75 Automotive repair and services: ) 77.0403 Private libraries, vocational schools, and 823-4, 829
75.0001 Automotive rental and leasing, without 751 educational services, n.e.c.
75d5g§£SAutomotive repair shops and services 753, 7549 77'0501[3 Bu?]i_ness as_soctiations and professional 861-2
: b T SNOPs and SEIvIces ... ) membership organizations.
75.0003 Automobile parking and car washes .......... 752, 7542 77.0502 Labor organizations, civic, social, and fra- | 863-4
76 Amusements: ternal associations.
76.0101 Motion picture services and theaters ......... 781-3 ;;8283 gellglous organizations ........ 866
76.0102 VIDEO tAPE FENLAL wvvverrroreeeeeeeerreememseerrion 784 : ther membership organizations 84, 865, 869,
76.0201 Theatrical producers (except motion pic- 792 . . 8733, 6732
ture), bands, orchestras and entertainers. 77.0600 Job training and related services 833
76.0202 BOWIING CENLETS ..........evveceeceecrrreeieeieeneian 793 77.0700 Child day care services 835
76.0203 Professional sports clubs and promoters 7941 77.0800 Residential care 836
76.0204 Racing, including track operation ............... 7948 77.0900 Social services, n.e.c. ....... 832, 839
76.0205 Physical fitness facilities and membership | 7991, 7997
sports and recreation clubs. GOVERNMENT ENTERPRISES
76.0206 Other amusement and recreation services | 791, 7992-3, 78 Federal Government enterprises:
7996, 7999 78.0100 U.S. Postal Service 43
77A Health . 78.0200 Federal electric utilities G
7;%10;%2’(';;2'61“(1 dentists 801-3. 8041 78.0500 Other Federal Government enterprises ..... ®
77.0200 Hospitals ........ccccceenene .. | 806 79 s dl | . .
77.0301 Nursing and personal care facilities ........... 805 tate and local government enterprises: y
77.0302 Other medical and health services, includ- | 074, 8043, 8049, 79.0000 State and local government enterprises ... | (%)
ing veterinarians. 807-9 SPECIAL INDUSTRIES
77B Educational and social services, and member- 91 Household industry:
ship organizations: 91.0000 Household industry ........c.cccevevveeenerrieennes (@)
1. The SIC assigns the same codes to activities of both private firms and government ties.

agencies, but the SIC codes in the I-O accounts are used only for classifying private activi-

2. Industry output is defined as the compensation of domestic household workers.
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Numerical
designation of
industry
aggregation

Industry aggregation

Numerical designation of component detailed industries*

N

abw

Farm and agricultural services, forestry, and fishing:
Farm products and agricultural, forestry, and fishing services ....
Forestry and fishing products

Mining:
Coal mining
Oil and gas extraction
Metal mining and nonmetallic minerals, except fuels

Construction:
(013153 ((Uo1 o] o H OSSPSR

Manufacturing:
Food and kindred products and tobacco products
Textile mill products
Apparel and other textile products
Paper and allied products
Printing and publishing
Chemicals and allied products and petroleum and coal products
Rubber and miscellaneous plastics products and leather and leather products
Lumber and wood products and furniture and fixtures ..

Stone, clay, and glass products

Primary metal industries ....
Fabricated metal products .
Industrial machinery and eqmpment
Electronic and other electric equipmen
Motor vehicles and equipment ........
Other transportation equipment ..
Instruments and related products .
Miscellaneous manufacturing industries

Transportation and public utilities:”
Transportation ...
Communications .
Electric, gas, and sanitary services ..

Wholesale and retail trade:
Wholesale trade
Retail trade

Finance, insurance, and real estate:
Depository and nondepository institutions and security and commodity brokers .........
Insurance
Real estate

Services:

Hotels and other lodging places, amusement and recreation services, and motion
pictures.

Personal services
Business services ........
Eating and drinking places .
Health services ...
Miscellaneous servi
Private households

1.0100-2.0702, 4.0001-4.0002

3.0001-3.0002

7.0000
8.0000

5.0000-6.0200, 9.0001-10.0000

11.0000-12.0215

14.0103-15.0200
16.0100-18.0300
18.0400-19.0306
24.0100-25.0000
26.0100-26.0806
27.0100-31.0300
32.0100-34.0305
20.0100-23.0700
35.0100-36.2200
37.0101-38.1400

13.0200, 13.0500-13.0700, 39.0100-42.1100

43.0100-52.0500
53.0200-58.0700
59.0100-59.0302

13.0100, 13.0300, 60.0100-61.0700

62.0101-63.0300
64.0101-64.1200

65.0100-65.0702, 78.0100

66.0000—67.0000

68.0100-68.0302, 78.0200

69.0100
69.0200

70.0150-70.0300
70.0400-70.0500
71.0100-71.0202

72.0100, 76.0101-76.0206

72.0201-72.0300
73.0101-73.0303
74.0000

77.0100-77.0302

75.0001-75.0003, 77.0401-77.0900, 78.0500, 79.0000

91.0000

" Includes Federal Government enterprises.
1. Appendix B indentifies these industries.
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Table 1.1—Final-Demand Output Multipliers, Kansas City, MO-KS Economic Area

[Dollars]
1.0100 | 1.0200 | 1.0301 | 1.0302 | 2.0100 | 2.0201 | 2.0202 | 2.0203 | 2.0300 | 2.0401 | 2.0402 | 2.0501 | 2.0502 | 2.0503 | 2.0600 | 2.0701
1. 15957 | 1.2644| 1.9012| 1.3775| 1.1519| 1.1665| 1.1064| 1.1119| 1.0469| 1.0875| 1.0699| 1.0616| 1.0000| 1.0366| 1.1114| 1.0205
2 0 0 0 0 0 0 0 0 0 0 0
3 0001 0001 0001( .0001 0001 0001| O 0 0 0001| O 0 0 0 0 0
4 .0003| .0003| .0003| .0003| .0003| .0004| .0003| .0002| .0002| .0002| .0002| .0002| O .0002| .0002| .0001
5 .0038| .0014| .0031| .0022| .0024| .0076| .0069| .0007| .0036| .0017| .0012| .0015| O 0047 0016 0002
6 .0429| .0296| .0461| .0331| .0308| .0418| .0353| .0131| .0402| .0251| .0207| .0215| O 0207 0352 0125
7 1780 .5404| .1867| .3033| .0319| .0313| .0292| .0194| .0314| .0324| .0286| .0260| O 0220| .0287 0166
8 .0001| .0001| .0001| .0001| .0001f .0001| .0001| .0001| .0006| .0002| .0001| .0001| O 0001| .0001 0001
9 .0089| .0081| .0098| .0081| .0070| .0067| .0061| .0060| .0071| .0089| .0083| .0075| O 0053 0064 0040
10 ... .0091| .0194| .0092| .0084| .0071| .0061| .0061| .0374| .0067| .0259| .0408| .0276| O 0041 0055 0028
11 .. 0227 .0212| .0246| .0204| .0176| .0193| .0173| .0101| .0205| .0182| .0146| .0136| O 0123 .0182 0088
12 0723 .0712| .0664| .0551| .0845| .1001| .0935| .0323| .0595| .0690| .0399| .0373| O 0532 .0582 0154
13 0114 0177 0124 0173 0076 0087 | .0099 0050 0160 0088 0071 0085( 0 0057 | .0077 0060
14 0026 0020 0027 0022 0018 0021| .0019 0013 0023 0273 0016 0015 0 0014 .0018 0010
15 0030 0021 0031 0023 0025 0032| .0028 0012 0025 0026 0021 0017 O 0031| .0023 0009
16 0043 0030 0043 0037 0026 0035| .0044 0014 0049 0025 0021 0021 0 0020 .0030 0014
17 0093 0063 0083 0067 0054 0064 | .0076 0031 0071 0053 0044 0042 0 0039 .0056 0027
18 0092 0057 0108 0111 0059 0107 | .0109 0027 0212 0059 0050 0051 0 0053 .0094 0042
19 0060 0041 0069 0067 0041 0064 | .0063 0018 0114 0042 0035 0035 0 0034 .0058 0027
20 0165 0140 0184 0158 0127 0132 0123 0083 0156 0138 0124 0113 0 0100| .0126 0077
21 0009 0008 0010 0008 0007 0007 |  .0006 0004 0008 0007 0007 0006 0 0005 0006 0004
22 0020 0019 0023 0019 0015 0015| .0014 0010 0016 0017 0015 0014 0 0012 .0015 0009
23 0013 0012 0015 0012 0010 0011| .0010 0007 0011 0011 0010 0009( O 0008 | .0010 0006
24 1188 1041 1130 1004 0556 0815 .0684 0488 0624 0577 0467 0467 0 0494  .0501 0268
25 0377 0325 0417 0339 0272 0305 | .0274 0186 0331 0288 0254 0234 0 0210 0282 0164
26 0535 0499 0463 0506 0406 0398| .0352 0220 0271 0350 0288 0268 0 0302 0333 0121
27 1481 1112 1443 1157 0822 0989 .0893 0537 1240 0998 0593 0592 0 0496 0794 0314
28 0793 0688 0868 0716 0592 0628| .0567 0408 0692 0650 0584 0531 0 0463 0569 0352
29 0646 0459 0706 0510 0492 0576 | .0462 0248 0558 0450 0425 0365( 0 0392 0546 0294
30 0514 0382 0643 0463 0475 0626| .0568 0214 0685 0455 0351 0324 0 0363 0931 0244
31 2017 1341 2417 1609 1679 2467| 1926 0710 2433 1354 1159 1240| 0 1148 2214 0860
32 0146 0133 0159 0129 0130 0115| .0103 0071 0124 0126 0110 0100( 0 0085( .0109 0063
33 0137 0120 0150 0126 0116 0111| .0101 0066 0132 0117 0102 0094 0 0081| .0104 0060
34 0743 0608 0816 0690 0569 0676| .0613 0295 0854 0558 0458 0443 0 0413 .0619 0287
35 0419 0362 0462 0377 0319 0330| .0296 0209 0350 0347 0305 0279 0 0244 .0315 0184
36 0752 0730 0914 0714 0540 0534 | .0485 0368 0563 0601 0543 0491 0 0422 .0509 0325
37 0664 0574 0712 0594 0509 0512 | .0468 0300 0528 0517 0453 0424 0 0372 .0475 0261
38 ... . 7000 6145 7745 6384 5354 5287 | .4798 3659 5594 5975 5390 4874| 0 4193| 5055 3230
TOtal oo 3.0415| 2.8523| 3.4491| 2.7718| 2.1272| 2.3457| 2.1395| 1.6901| 2.2399| 2.0819| 1.8749| 1.8225| 1.0000| 1.7449| 2.1469| 1.4888
2.0702 | 3.0001 | 3.0002 | 4.0001 | 4.0002 | 5.0000 | 6.0100 | 6.0200 | 7.0000 | 8.0000 | 9.0001 | 9.0002 | 9.0003 | 9.0004 | 10.0000 | 11.0000
1. 1.0439| 0.1511| 0 1.0791| 1.0765| 0 0 0 0.0122| 0.0053| 0.0129| 0.0126| 0 0.0137| 0.0116| 0.0232
2 1.0003| 1.0000 0 0 0 0 0 0 0 0 0
3 .0001| 0 0 0001| .0001| O 0 0 1.0024| 0 .0001 0001| O .0002| .0005| .0001
4 0002| .0002| O 0008| .0005| O 0 0 0001| 1.0015| .0002 0002 0 .0003| .0008| .0002
5 0009| .0010( O 0042| .0018| 1.0000( 1.0000| 1.0000 0006 0002 1.0103| 1.0089| 1.0000| 1.0015| 1.0039| .0087
6 0185| .0315| 0 0445| .0411| 0 0 0 0272 0092 .0281 0292 0 0275 .0271| 1.0235
7 0268| .0950( O 0601| .0614| 0 0 0 0254 0112 .0266 0261 0 0284 .0230| .0365
8 0001| .0002| O 0005| .0002| O 0 0 0001 .0001 0001| O .0001| .0001| .0001
9 0066| .0059| O 0137 0152 0 0 0 0066 0028 0069 0066 0 .0075| .0058| .0092
0043| .0068| O 0270 0097 0 0 0 0046 0020 0073 0093| 0 0113 .0053| .0091
0126| .0225( 0 0288| .0328( 0 0 0 0143 0110( .0160 0142 0 .0264| .0148| .0223
0211 .0417| © 2268| .0813| 0 0 0 0171 0106 .0288 0137 0 0147 .0170| .0340
0079| .0065| O 0131| .0137| © 0 0 0125 0029 .0140 0070 0 0126 .0103| .0205
0014| .0014| O 0026| .0029( O 0 0 0027 0006 .0016 0015 0 0017 .0015| .0231
0013| .0020| O 0032| .0030| O 0 0 0031 0029 .0027 0049( 0 0027 .0021| .0480
0017| .0060| O 0037| .0035( O 0 0 0065 0033 .0063 0055( 0 .0088| .0100| .0255
0037| .0171| © 0088 0079 0 0 0 0125 0045 0156 0125 0 0099 .0064| .0588
0036| .0056| O 0051 0075( 0 0 0 0395 0033 0133 0125( 0 0229 .0100| .0130
0029| .0027| O 0046 0052 0 0 0 0041 0016 0047 0037 0 0046 .0037| .0203
0118| .0091| 0 0199 0276 0 0 0 0116 0048 0119 0116 0 0137 .0105| .0163
0006| .0005| O 0018| .0015( O 0 0 0006 0003| .0006 0006 O .0007| .0006| .0008
0014| .0014| O 0026| .0033| 0 0 0 0015 0007 | .0017 0015 0 0017 .0014| .0026
0009| .0009| O 0020| .0020( O 0 0 0009 0005( .0011 0010 O .0011| .0009| .0015
0464| .0419| 0 1164 .0928| 0 0 0 0631 0156 .0591 0486 0 0599 .0591| .0649
0236 0197 0 0379| .0485| 0 0 0 0218 0127 .0247 0226 0 0255 .0225| .0373
0366 0209 0 0531| .0486| O 0 0 0420 0280 .0713 0730 0 0711 .1190| .0348
0624 0576 0 1483 1241 0 0 0 0619 0197 .0562 0483 0 0635 .0473| .0962
0569 0429 0 0946| .1330( 0 0 0 0545 0231 .0565 0555( 0 0608 | .0489| .1164
0330 0441 0 0649| .0692| 0 0 0 0368 0155| .0476 0371 0 0409 | .0748| .0565
0257 0293 0 0437| .0556| 0 0 0 0237 0097 .0242 0230 0 0267 .0219| .0358
0972| .0753| 0 1481( .2150| 0 0 0 1082 2103| .0985 1024| 0 0999 .0887| .1292
0098| .0108| O 0433| .0217| © 0 0 0093 0044 .0168 0146 0 .0137| .0120| .0146
0092| .0102| 0 0332 0208 0 0 0 0089 0039 .0118 0104 0 0111 .0083| .0131
0382| .1237| 0O 0959 0996 0 0 0 0503 0310 .0685 0564 0 .0588| .0603| .1560
0295| .0249| 0O 0526 0715 0 0 0 0291 0129 .0317 0307 0 0330 .0270| .0440
0534| .0394| 0 0857 1230| 0 0 0 0509 0219 .0527 0519 0 0570| .0454| .0722
0427 .0449| © 0982 1170| 0 0 0 0502 0216 .0494 0479 0 0500 .0480| .0685
5310| .3903| 0 8494 1.2242| 0 0 0 5066 2178 5239 5165| 0 5668 | .4519| .7185
1.7369| 1.9952| 1.0000| 2.6688| 2.6391| 1.0000| 1.0000| 1.0000| 1.8169| 1.5094| 1.8798| 1.8058| 1.0000| 1.8839| 1.8504| 2.3369

NoTe.—The column industries are identified in appendix B, and the row industries are iden-  sum of the entries in rows 1-37; these entries include earnings paid to households employed
tified in appendix C. in industries 1-37. Each column total excludes the entry in row 38; this entry is the sum of
Each entry measures the chang