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I. t N T R 0 D U C TI 0 N 

_. In response to the tenuous conditions. of foreign. oil supply, scientists, engineers, 
and government policy-makers have embarked on a major research and development 
program to find alternative ·means of satisfying our nation's future energy·needs. One 
alternative energy source which has received m ajar attention and a substantial 
com initm ent of funds is solar energy. The National Energy Act established broad goals 
for research and development into solar energy technology, and The National Plan for 
the Accelerated Commercialization of Solar Energy, !TI an dated by Congress in P .L. 94:-
385, provided guidelines by which these goals could be accomplished. The major 
objective of these programs, is for solar energy to provide 20 percent of U.S. energy 
supply by the year 2000. In order to accomplish this objective, not only will scientific 
efforts in improving solar technology be required, but the economic, social, political, 
and institutional infrastructures of the U.S •. must be enhanced to accomodate an 
atmosphere in which solar energy can become competitive with other energy sources. 
Such changes will have significant economic and demographic impacts on the .U.S. and 
its regions. The income and employment generated by solar-related research and 
commercialization efforts is likely to vary from region to region, depending on demand 
and. resource factors. It is therefore useful to provide ·an assessment of these 
differential regional impacts of solar technology com m ercial1zation. · 

Accordingly, the purpose of this study is to develop a framework through which 
these regional economic and demographic impacts of solar. technology 
commercialization can be analyzed. Two models developed by the Bureau of Economic 
Analysis, U.S. Department of Commerce comprise the basis of this framework -- a 
national input/output model . and an interregional econometric model, the National­
Regional Impact Evaluation ·System (N RIES}. These models are used to convert 
Department of Energy ( D 0 E }-projected sa 1 es of so 1 ar energy systems . to gross output 
concepts, and to evaluate the impacts associated with these sales. Analysis is provided 
for the nine Census regions· and 50 States and the District of Columbia for the years 
1980through 1990. Impacts on major economic aggregates such as output, employment, 
income, and population are described in this report. 

The following section describes the methodology used in this study. Section III 
presents the economic and dem agraphic impacts of solar technology commercialization 
on U.S. regions and States; and Section IV summarizes the m ajar conclusions of the 
study and provides direction for further research. Detailed tables of regional and State 
solar energy expenditures and their impacts appear in the Appendix. 
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II. M E T H 0 D 0 L 0 G Y . 

General 0 verview 

The objective of this study, to provide estimates of the regional impacts 
of solar technology commercialization, is accomplished by employing, 
information on regional demand · and resource characteristics in combination 
with certain simplifying assumptions, a national. input/output m a del, and an 
interregional econometric. model. This. approach, in contrast to that of 
developing a single comprehensive· modeling system, is somewhat necessitated by 
the prohibitive costs. that would be associated with developing a single 
comprehensive sys.tem, as well as by the lack of regional data required for such 
a comprehensive analysis. Figure 1 depicts this procedure of linking regional 
demand and resource. information, a national input/output model, and an 
interregional econometric model to provide ·estimates of the spatial 
distribution-of impacts from solar technology commercialization. 

The procedure may be divided into six phases. In the first phase, 
projections of the number and type of· solar energy systems sold, along with 
associated costs per unit, are obtained from D 0 E for the .years 1980, 1985, and 
1990. These expenditures are converted into real terms (1972 dollars) and annualized at 
the national level .based on a simplifying assumption. In the second phase, these 
constant dollar (real) expenditures are converted t~ a gross output conceptlf, and the 
BEA national input/output. model is used to estimate .the input· requirements of the 
given levels of production of solar energy systems. These (national) estimates ar_e then 
distributed to :the nine Census regions based on exogenous demand and resource 
information. These regional totals are then allocated to States in the next phase of the 
methodology, based primarily on the relative importance of each industry in a State 
compared with the nation~l industrial structure.· Location quotients and interre.gional 
economic activity linkages are then used to estimate the extent to which a given State 
receives inputs from other States for the production of solar energy systems. In the 
next phase, the resultant output values by State are incorporated into N RIES --the· 
interregional econometric m a del of the U.s. --and several simulations are conducted to 
assess the impacts of solar-related activity. The last phase is comprised of a. 
comparison of control (or baseline) solution values of the N RIES model with the solar­
; m pact or alternative. solution values for m ajar economic aggregates. 

Since theN RIES model and its resources are the major components of this procedure, 
it is useful to provide an overview of the model. A description of the B EA national 
input/output model appears in Ritz (1979). Description of N RIES will then be followed 
by a detailed presentation of the six phases that comprise the methodology of this 
study • 

.. !/This step is necessary since the N RIES model uses real output as its m ajar economic 
activity indicator, rather than the I/0 concept ·affinal demand changes~ · 
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Overview of N RIE~ 

N RIE S is a m ultiregional econometric forecasting and impact model com posed of 

51 individual State econometric modelJ/, a national variable sub-model, and explicit" 
interregional linkages. Its primary use is to estimate through time the spatial 
distribution of impacts resulting from policy alternatives. The model may also be used 
for medium-range (5-12 years) forecasts of regional economic activity. 

The general structure of N RIES is depicted in Figure 2. The center column 
illustrates the core of the model--the 51 individual State econometric models. Within 
each State model there are 230 variables estimated annually using ordinary least 
squares. These include output, employment, wage and nonwage sources of income, 
state and local government expenditures and revenues, population by age group, and 
retail sales. Economic activity in a particular State is generally expressed as a function 
of three types of variables: economic activity in-related sectors of the State, economic 
or de m agraphic interaction among States, and certain nationally-determined levels of 
economic activity. 

Exampl~s of the first type of variable include the use of disposable income in an 
output equation for a local consumption-oriented industry, or the use of output in an 
employment equation. These types of variables form the internal linkages within each 
State, similar to single-region econometric models. 

. . 

Interregional linkages among States, depicted in the first column of Figure 2, are· 
explicitly incorporated into the N RIES model through a set of interaction indexes. 
Based on the gravity-potential concept, these interaction variables represent distance­
deflated economic or dem agraphic activity in all States, and are defined by the 
following equation: 

n k r 
L: xjt (1) Gjt = 
k=1 rk 0 
kir 

The economic ordemographic interaction (Gjt) of Stater with every other State k, k = 
1, .•• , n, (kir) for a particular variable j (total output, population, or retail sales, for 
example) is defined as the summation of activity levels in all other States (k Xjt)' scaled 
by the distance rk D from the home State r to all other States k. The distance scalars 
rk D are defined as the simple linear distance between the population centroids of each 
State. 

YFor a more complete discussion, see Ballard, Gustely, and Wendling (1980). Portions 
of this subsection are excerpted from Kort and Gustely (1980). 

11For simplicity, the District of Columbia is referred to as a State. 
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While economic interaction among States is best represented by trade flow data, 
such information is currently unavailable on an annual basis. Since interstate trade is 
most likely affected by proximity and mass, a gravity-potential variable such as that in 
equation (1} is usually used as an appropriate substitute measure. Thus, for example, 
while economic activity in New York affects the economies of both Pennsylvania and 
Georgia, because of com m on trade borders New York exerts greater influence on 
Pennsylvania. Further, while Vermont and Pennsylvania are both adjacent to New York, 
because of the larger size of its economy, Pennsylvania exerts a greater influence on 
New York. 

The remaining type of variable in the N RIES model is represented in the third 
column of Figure 2. ·There are two subcategories: Those national variables that 
typically exhibit no regional variation and are therefore estimated at the national level, 
and those national variables that are expressed as the sum of the variables in the 51 
States. The second type ef national variable, the aggregated-State variable, represents 
a unique feature of N RIES--its 11bottom-up11 nature. Most single-region econometric 
models are constructed as 11Satellites11 to national econometric models and there is, 
therefore, a unidirectional relationship between the national economy and the State 
economy. Changes in economic activity of a particular State have no effect on the 
national economy~ Similarly, in many m ultiregional models, a 11top-down 11 approach is 
often taken where regional attractiveness variables are used to 11Share-out11 national 
control totals. Thus, for example, analyzing tbe impact of alternative distributions of a 
given amount of Federal aid or expenditures is difficult in these top-down multiregional 
models. since the national control totals remain the sam e. ·rn · contrast to this 
unidirectional focus of most other single-region and m ultiregion models;, national and 
State economic activity in N RIES is simultaneously determined. Regional economic 
activity. determines national economic activity, which in turn has a secondary effect on 
regional activity. 

Solar Expenditures Estimation 

As one of the initial phas~s of achieving the administration•s solar energy 
utilization goal, the Department of Energy recently funded a study (conducted by the 
MITRE Corporation) to provide sales projections of solar energy systems consistent with 
the goals outlined in the National P·lan for the Accelerated Commercialization of Solar 
Energy. Three sets of projections were provided for 27 user/technology groups1/ --one· 
assuming a normal commercialization r.ate, one assuming a medium rate of 
com mericialization, and one assuming a high rate of commercialization--and for five­
year intervals between 1980 and 2000. 

For the purpose of this study, the 27 user/technology groups indentified in the 
MITRE study were aggregated to 16 categories, and the number of projected units of 
solar energy systems sold was taken as an average of the MITRE normal and medium 
commercialization rate cases. Table 1 presents the 16 user/technology types analyzed 
in this study. 

!H There are · 11 ·identifiable solar 
commercial, industrial and utilities. 
applicable to every user group.· 

technologies and 4 user groups--residential, . 
Not all of the technologies, of course, are 
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TABLEl · 

Solar Energy User/Technology G.roups 

1 Thermal Hot Water- Residential 

2 Therm ~1 Hat Water- Commercial 

3 Thermal Cooling, Heating And Hot Water- Residential 

4 Thermal Cooling, Heating And Hot Water- Commercial 

5 Passive Heating 

6 Small Scale Wind - Residential 

7 Small Scale Wind- Commercial 

8 Small Scale Wind -Industrial 

9 Large Scale Wind ..; Utilities 

10 · Solar Thermal Electric- Industrial 

11 Solar Thermal Electric - Commercial 

12 Photovoltaics- Res1dential 

13 . Photovoltaics- Commercial 

14 Photovoltaics - Utilities 

15 Biom ass.Electric 

16 Solar Thermal -Industrial 
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With the number of units of solar energy systems sold in the U.S. in 1980, 1985, · 
and 1990 provided by DOE through the MITRE CorporatioJ/, an assumption about the 
tern poral flow of these sales must be made to acco m odate the annual framework of the 
N RIES model. In order to simplify the analysis in this pilot study, it was assumed that 
the annual increment in sales between the five-year intervals is constant. That is, the 
annual change in sales of solar energy systems, which may be alternatively viewed as a. 
change in final demand, is calculated as follows: 

(2) 

where Ujt is the number of units· of solar energy. systems sold in year t to 
user/technology group j, and .:1U jt is the change in these sales units, or the annual 
increment. For the years between 1980 and 1985·, the subscript** refers to 1985, while 
* refers to 1980. For the years between 1985 and 1990, ** refers to 1990, while * 
refers to 1985. 

To estimate the cost per unit for each of the solar us~r/technology groups, DOE­
estimated costs (in 1976 dollars) for 1980 were first converted to 1972 dollars using a 
simple ratio of the 1972 to 1976 GNP implicit price deflators. A cost trend to 1990 was 
then applied to the 1980 values to yield projected costs for the forecast pef4od. 

Constant dollar expenditures 011 each solar user/technology type can then be 
computed as the product of the cost per unit times the (projecte~) number of units sold, 
as in the following equation: · 

.(3) 

where Zjt is expenditures for solar user/technology type j in time t, and C jt is the cost 
per unit. Table 2 presents these real solar expenditures for the 16 user/technology 
groups for 1980 through 1990. 

Expenditures-to-0 utput Con version 

The next step in the analysis involved the conversion of these solar expenditures 
(in Table 2) into output or value added changes by industry to be used in the N RIES 
model. This step was necessary for two reasons. First, the most important measure of 
economic activity in N RIES. is· real output by industry; the solar expenditures, by 
themselves, represent only changes in final demand. Second, production of these solar 
energy systems implies that changes in production levels of supportive (or input) 
industries such as those involved in the production of steel, aluminium, copper, glass 
and ·concrete, as well as those involved in the actual construction of solar energy 
systems, will be re.quired. Estimates of the production of these input goods must be 
provided in order to conduct a complete analysis of the total impacts. of solar 
technology commercialization. 

~I Since N RIE s• ending .forecast period is 1990, information on sales in 2000 was 
excluded from this study. 1980 sales values were obtained directly from the 
Department of Energy. 
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TABLE 2 
.. ., . 

Solar Expe~dit~res Associated With Increased 
Solar Energy Commercialization 

User/Technology 
Group 

Annual expenditures for the U.S. 
1980-84 1985-90 

(millions of 1972 dollars) 

Thermal Hot Water - Residential ... 906.8· 1150.0 

Thermal Hot Water - Commercial 85.8 80.2 

Thermal Cooling Heating & Hot Water- ·Residential 3776.1 3653.9 

Thermal Cooling Heating & Hot Water- Commercial 3988.2. 3224.0 

Passive Heating 120.9 644.8 

Small Scale Wind -Residential 221.2 1319.2 

Small Scale Wind - Commercial 2.0 43.3 

Small Scale Wind- Industrial .9 110.8 

Large Scale Wind- Utilities .1 1146.4 

Solar Thermal Electric - Industrial 32.7 

Solar Thermal Electric -Utilities .1 1851.0 

Photovoltaics -Residential 22.7 690.8 

Photovoltaics - Commercial 57.6 
Photovoltaics - Utilities .1 188.2 

Biomass Electric 181.3 206.1 

Solar Thermal - Industrial 370.2 943.3 

TOTAL 9677 :o 15342.0 

SOURCE: Derived from DOE-projected sales and cost information and NRIES~ 
projected price information. 

. . . 

-- -~---------------



-11- . 

·In order to convert the solar expenditures to. output by industry, the 16 
sol~r user/technology types first had to be converted into commodity groups 
useable in ·an I/0 ·accounting framework. For example, the photovoltaics 
user/technology group ~as no equivalent .in the industry groups identified in 
I/O;;i tables. , Thus, assumptions had to be made about the proportion of solar 
exp~nditures. in each user/technology group that would be accounted for by the various 
indu·stries in: an I/0 table. This was done in consultation with D 0 E; the assumed 
proportions ~ppear in Table 3. The. table may be interpreted as follows: for the 
ther!'lal hot water and thermal cooling,.heating, and hot water groups, 50 percent of the 
acti,vity associated with .these solar energy systems is in I/0 commodity group 11--new 
construction--and 50 . p~rcent is in commodity group 40--heating, plum bing and 
structural metal products. Small anc.t large scale wind technologies are assumed to be 
represented by activity in the aircraft industry, in the engine and turbine industry, in 
other metal products industry, as well as in the new co.nstruction industry. The Biomass 
electric technology. group is associated with activity in the agriculture, forestry and 

· fishery industry--com m odity groups 1 through 4. 

Given these assumed · proportions relating solar user/technology groups to I/0 
commodity groups, solar expenditures may be converted to real output values by 
industry using the BEA national input/output model, as in the following equation: 

where: 

n 
.1Q it = (Q;)"L: 

o. . 
1 J 

bn * .1 7 njt ij 1: 

.1Qnit = national output (GNP definition) change in industry i. 

~Qi I Oi)n = national ratio of output (GNP definition) to output 
.(I/0 definition) for industry i. 

n the direct and indirect national requirements b ij = 
output (I/0 definition) of industry i used as input 
technology type j. 

n dollar amount of final demand change for solar .1 z jt = 
type j. 

(4) 

for the 
for solar 

technology 



TABLE 3 

Percent of Solar Expenditures By User/Technology·Group Allocated 
To BEA Input/Output Commodity Groups 

Commodity Commodity Solar Energy User/Technology Grou~* 

Number Grou~ 1 -4 5 6 - 9 10 - 11' 16 12 -14 

1 Livestock and livestock products 

2 Other agricutural products 

3 Forestry and fishery products 

4 Agricultural, forestry, and 
fishery services 

11 New construction 50 100 40 50 20 

40 Heating, plumbing and structural 
metal products 50 25 

42 Other fabricated metal products 20 25 

43 Engines and turbines 20 

57 Electronic Components and 
accessories 80 

60 Aircraft and parts 20 

Total 100% 100% 100% 100% 100% 

* Refer to Table 1 for a list of user/technology groups and their corresponding numbers. 

SOURCE: Derived from consultations with DOE and the BEA national input/output tables. 

15 

40 

10 

40 
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.. 
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Equation (4) states that solar expenditures (Z~t) which are viewed as a change in final 
J . n 

demand, induce increases in the levels of national output or value added (~Qit) in all 
industries. The levels of the industry-specific changes in output were estimated using 

national I/O coefficients (bn ), and the national ratio of value added (Qi) to sales (Oi) 
.from the BEA national I/0 table. The value added to sales ratio adjustment was 
necessary due to the different gross output concepts in an I/0 framework versus an 
econometric model framework.§./ The resultant real gross output changes for the nation 
appear in Table 4 for the 11 industries in N RIES for 1980 through 1990. Note that the 
total gross domestic output (in Table 4) is slightly less than the total solar expenditures 
(in Table 2) due to imports from outside the nation (which produce no direct benefit to 
the U.S. economy). Specifically, for 1985-:-90 for example, real solar expenditures for 
the nation are $15.342 billion, while real gross output for the nation is $15.175 billion. · 
This difference of $167 million reflects the value of imports from outside the nation. 

The last .step in the second phase of the methodology (expenditures - to -output 
conversion) involved the allocation of national gross domestic product values (Table 4) 
by industry to the nine Census regions. This was done by using exogenous demand and 
resource information for each of the regions to derive a constant (scalar) factor which 
was applied to the national totals. The following equation outlines this procedure: · 

(5) 

where ~Q~t is the change in real output for industry i, time period t, region r, and kr is 
1 . 

the scalar reflecting the demand and resource characteristics of region r ; kr was 
derived through consultations with D 0 E. These regional gross domestic product values 
by industry appear in the appendix. · 

Region - to - State Con version 

The third phase in the methodology was to distribute these regional gross output 
totals to States, to derive State industr'Y output at site. This was accomplished by using 
certain State allocators and information on the relative importance of an industry in a 
S:tate relative to the industrial structure of the region of which the State is a part. In 
particular, the following equation illustrates the procedure of distributing regional 
output totals to component States: . 

AQ~ =" Q~ * ( p:t). 
Pat 

(6) 

§./This procedure was used in another application of the N RIES model in Ballard, 
Cartwright, Gustely, and Kart (1980). 



TABLE 4 

Change in Output Resulting From Solar Expenditures 

Industry 
Group. 

Agriculture, Forestry & Fisheries 

Mining 

Construction 

Manufacturing, Durables 

Manufacturing, Nondurables 

Transportation, Communications & Utilities 

Wholesale & Retail Trade 

Finance, Insurance & Real Estate 

Services 

Federal Government 

State & Local Government 

TOTAL 

Annual Change in real Output.for the. U.S. 
1980-84 1985-90 

(millions of 1972 dollars) 

165.4 212.2 

280.4 416.2 

2116.7 3260.6 

472.7 768.6 

4215.5 6930.1 

639.1 973.1 

666.7 1015.3 

404.7 621.1 

547.3 875.0 

. 32.4 51.4. 

34.0 51.8 

9575.0 15175.0 

SOURCE: Derived from DOE-projected solar expenditure information and the BEA national 
input/output model results. 
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where aQi\ is the change in real output at site for industry i, timet, State s, Q[t is the 

regional counterpart described previously, P!t/P~t is the proportion of regional 

economic activity in variable a, region r, timet (Pr at) accounted for by States (Ps at). 

The activities (a) and their proportions were defined for each of the 16 solar 
technology types as they relate to each of the 11 industry groups in N RIES (see Table 3). 
For example, for those solar energy systems that are sold to mostly_ residential 
customers, population proportions (State relative to the region) forti met (t = 1980, ••. , 
1990) were the relevant State allocators. Table 5 presents these State allocators for al.l 
solar user/technology types. -

State 0 utput A llocationZ/ 

At this point, it is useful to summarize the methodology used thus far to derive 
impact estimates of solar technology com m ercializaton. First, prQjections of 
expenditures on solar energy systems for the entire nation were obtained for 1980, 
1985, and 1990. These expenditures prQjections were then annualized at the national 
level since N RIES is an annual model. Next, expenditures were converted to a gross 
output concept using results from the BEA national input/output study. Real output 
values for the nation were then allocated to the nine Census regions based on exogenous 
demand and resource information. For each technology type and industry, these 
regional totals were then distributed to their component States based on State 
allocators. The end result of these phases of the methodology is the derivation of 
estimates of changes in real output by State, industry, and time period resulting from 
the prQjected expenditures on solar energy systems. These procedures, however, do not 
complete the process of estimating the direct impacts of solar technology 
commercialization. In particular, the output (at site) values ·derived from equation (6) 
( Qi~ ) do not represent total direct impacts since the estim-ated changes in output for a 
particular industry in a particular State are comprised of (or derived from) changes in 
output from other States that produce inputs for solar energy system production in that 
particular:- State. For example, a photovoltaic solar energy system built in Texas results 
in additional economic activity (production) in that State; but not all of the inputs 
(electronic components for example) necessary to produce this photovoltaic solar 
energy system are produced in Texas. The State may import capital equipment from 
other, more m ·anufacturing-oriented States. 

I/ Portions of this section were excertped from Ballard (1980). 

·<' 
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Table 5 

state A llocators for Con version of Regional 0 utput at 
Site to State 0 utput at Site 

Solar 
User/Technology 

Type* • 

1,3,5,6,12 

2,4,7,13 

8,9,10,11,14,16 

Description 

mostly residential 

mostly commercial 

industrial and utilities 

Agriculture 0 utput 15 biom ass electric 

See Table 1 for a definition of these user/technol.ogy numbers. 

SOURCE: Oerivedfrom, consultations with DOE staff. 
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To account for thfs spatial phenomenon, the changes in output by State (11Qist -­

see equation 6) are divided into two components. First, the changes in output that are a 

· result of local production (Lit ) are calculated. Second, the changes in output that 

result from production in other States (Mi~) which is imported into the solar energy­

producing State are calculated. Equation (7) depicts this accounting identity-- changes 
in output resulting from the sum of local production plus imports equals total changes in 
·output~ · · 

(7) 

This section describes the methods used to obtain esti m ates of L and M. 

To estimate what portion of the total increase in output results from production 
within a State, the techniqt.te of location quotients was used. First, an unadjusted 
location quotient was calculated as industry i's share of total output in State s, divided 

. by the corresponding share for the Nation: 

(8) 

This approach is based on the premise that if regions consume similar amounts of a 
given commodity per dollar of income, then a region with a larger than average share 
of production of that commodity will necessarily be an exporter of that commodity. 

· Alternatively, a region with a smaller t~an average share . of production in that 
commodity will need to import a portion of its con~umption requirements. 

The location quotient is frequently use~ in regional analysis primarily because of 
·the limited availability of specific regional trade data. While the methodology has been 
widely used in other similar applications, the reader should note its limitations. A basic . 
drawback results from the. assumption that a specific regional industry is self-sufficient 
when its share of regional production is identical to the share of national production in 
a particular industry. Therefore, a location quotient of greater than one implies that 
the region is able to meet local demand and export the remainder of its production. · 
Alternately, a location quotient of less than one indicates a difficulty in· meeting 
current regional requirements, thereby requiring purchases outside the region~ 
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The limitiation .of location quotients results from their .failure to account. for 
cross-hauling: the m ove.m ent of the same general type of goods between regions. 
There are two possible reasons for such actwity. The first reason results from product 
or "brand name" recognition. For example, one brand of toothpaste may be produced in 
abundance in one region but several different brands consumed. The second reason 
results from product differentiation. Here, for instance, a steel mill may produce ·and 
export one type of casting in a region while regional firms import· other types. 
Consequently, even if a region produced more than its own consumption needs in total 
terms, it would not be expected to meet all new demands for each specific product 
type. - · 

Therefore, in .this analysis, the location quotients L Qsit were .adjusted to reflect 

the effects of cross-hauling. In particular, the value of any location· quotient was 
limited to a maximum of 0.9 to account for brand name recognition, and an industry· 

deflator sf was created to adjust for differences in product differentiation: 

where, 

and, 

B.>l ,-

H :$ 0.9 

= . {9) 

Finally, these adjusted location quotients H~t were applied to the total outp~Jt 
1 . 

increase ~Qi~ to estimate what portion of ~Qi~ is a result of local (within State s) 

production: 

L s . Qs * ~ it = ~ it (10) 

As indicated earlier, by identity, what is not produced locally (within State s), is 
imported. That is, · 

(11) 

W The deflators for this analysis were assumed. to be 1.6 for J!la~~acturing durables, 
1.5 for manufacturing nondurables, 1.5 for transportation-communication-utilities, 1.2 
for wholesale-retail trade, 1.4 for finance-insljrance-real' estate,. and 1.1 for services. 
While their absolute magnitudes are. somewhat arbitrary, their rel!ltive magnitudes are 
intended to reflect relative levels of product differentiation across ,in.dustry. 
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Given the method of estimating L in equation (10), 

t1M sit ·= t1Qi~. -r Q{t * H{J. 

.= tlQsit * (1 -Hi~) 

(12) 

(13) 

Thus, equations ( 11 ) - ( 13 ) indicate that, for example, if an energy-producing State 
produces, say, 80 percent of the additional output locallY ( H = 0.8), it must import 20 
percent (1-H ). · 

Given the (known) value of increases in output resulting from total imports (Mil), 

one must next determine from what other States these imports come, and how much is 
imported from each State, by the energy-producing States. State s•s increases in output 
resulting from all imports are, of course, equal to the sum of the exports of all other 
States to State s: · 

= (14) 

qs 
where Xit is exports of State q to State s for industry i. The task is to determine the 

value of these exports. To accomplish this, the gravity-potential concept is used • .V In 

particular, total import;S of State s, Mi? are weighted by a. gravity variable to 

determine what amount each State q (qts) exports to energy-producing States: 

qs s qs 
xit = Mit * Git (15) 

where, 

yq 
_iL 

qs Dqs 

Git = (16) 

v 

L yit 

v#q 0 vs 

and Y is output in an historical period (1978), D qs is the distance between State q and 

State s, and D is the ·distance between State v and State s, where State v is every 

other State excv:pt q.101 · . 

l)} For a more detailed discussion of this approach, see Ballard, Cart wright, G ustely, . 
and Kort, "Developing a Spatial Comprehensive Impact Modeling System: A Feasibility 
Study," cited previously. 

10/ For the report this 1978 value of output was applied for all of the time periods in 
the equation 16 calculations. The use of ·a single year was to reduce the obviously 
lengthy computations. Because we are dealing with State shares, the annual differences 
should be slight. For _the future, however, calculations using the forecasted (baseline 
solution) output values ·for 1979 to 1990 would be suggested. 
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Equation (16) simply defines the gravity variable as the distance-deflated share of 
State q's output in industry i relative to distance-deflated output in industry i in all 
other States. Equations ( 15 ) and (16) indicate that the share of energy-producing State 
s's total imports accounted for by a particular State q (State q's exports to s) is 
deterril ined by the physical distance from the energy-producing State to the export 
(supplying) State, and by the importance of industry i in State q, relative to all States. 

From equations (13) through (16), by substitution, it is easy to see that, 

dMi\ =I:dQi\ ( 1- Hi\)* Gqi\ 

. QFS 

(17) 

Thus, the change in real output for each State ( d Qi~ ) resulting from solar 
technology commercialization has been allocated to its two (by identity) components: 
that portion of the change in output resulting from changes in local (within-State) 
production (dli~ ), and that portion of the change in output resulting from changes in 
imports outside the State (dMi\). This procedure was based on the use of adjusted 

· location quotients and a gravity -potential variable. The results appear in the 
Appendix. · 

N RIES Impact Estimation 

Given the estimated values of national and State changes in real output by 
industry and time period resulting from the projected levels of expenditures on solar 
energy systems for 1980 to 1990, the fifth phase of the methodology is to conduct two 
forecast simulations with the NRIES.model in order to derive estimates of the total 
(direct, indirect, induced and interregional) impacts of solar technology 
commercialization. These estimates are derived in a two-step process. First, N RIES .is 
simulated over the 1980-1990 period to produce a control or baseline solution that 
reflects likely trends in economic and demographic activ1ty m the natl<?{l and all States, 
in the absence of efforts to increase solar technology commercialization. Second, 
N RIES is again simulated over the 1980-1990 period to produce an alternative or solar­
impact solution that reflects likely trends in national and State economic activity with 
the changes in economic activity resulting from the solar program incorporated into the 
model. · 

Differences of major economic aggregates between the solar-impact and control 
solution are then calculated. These differences represent the total --direct, indirect, 
induced; and interregional--impacts of solar technology commercialization on the U.S. 
and )ts component States. Description and analysis of these differences represents the 
sixth, or last phase of the methodology used in this study. The following section 
describes these total impacts. · ~ 
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III. ECONOMIC AND DEMOGRAPHICIMPACTS OF SOLAR TECHNOLOGY COMMERCIALIZATION 

This section describes the economic and demographic impacts of solar technology 
commercialization on m ajar economic aggregates for the U.S., nine Census regions and 
the 51 States. Impacts on output, employment, income, unemployment and population 
are presented. As indicated earlier, these impacts are defined as the difference 
between the values of a m ajar economic aggregate in the N RIES control or baseline 
solution, and the values of a m ajar economic aggregate in the N RIES alternative, or 
solar-impact solution that incorporated the solar expenditure projections appearing in 
Table 3. In addition to presenting the absolute magnitudes of these impacts, impact 
multipliers, defined as the total change in an economic aggregate divided by the direct 
effect or initial change in the variable, are presented for real output. 

0 utput 

Table 6 presents the impacts of solar technology commercialization on real output 
(gross domestic product in millions of 1972 dollars) for the U.S., nine .Census regions and 
51 States for the period 1980-1990. As Table 6 (in comparison with Table 2) indicates, · 
an annual real expenditure of $9.7 billion on solar energy systems between ·1980 and 
1984 induces a real total output impact for the U.S. ranging from $18.7 billion in 1980 
to $24.5 billion in 1984. For 1985-1990, an annual real expenditure of $15.3 billion 
induces increases in U.S. total real output of between $35.9 billion in 1985 and $44.8 
billion in 1990. It is important to note that even though solar expenditures are constant 
in the two five-year intervals 1980-84 and 1985-89, it is not expected that the impacts 
associated with these expenditures will be constant, nor will they be of the same 
magnitude as the expenditures. This. is due to the familiar multiplier and accelerator 
principles in economics. Lag effects (the influence of a previous year's economic 
events on the current year's) are built into the U.S. economy (and therefore the N RIES 
model) and cause a bu1ld-up of the total effects of changes in economic variables. This 
is the major reason for the observed increase in the. impact of solar expenditures on 
total real output in the U.S. over the 1980-84 and 1985-90 periods. 

These real total output impacts vary significantly from region to region (see 
Figure 3 for a definition of the nine Census regions). The largest impact occurs in the 
South Atlantic region, \'lhich includes Florida and Georgia, for example. · The South 
Atlantic region alone accounts for about 20 percent of the total U.S. impact on real 
output throughout the forecast period. The West South Central, East North Central, 
and Pacific regions also exhibit relatively large real output impacts. How ever, the 
underlying causes of these impacts perhaps differ among the three regions. · 
Specifically, the Pacific and West South Central regions on the one hand, lie in the 11Sun 
Belt .. region of the U.S. and are likely to be relatively large 11 consum ers11 of solar energy 
systems. On the other hand, the East North Central region (which includes Michigan, 
0 hio and Indiana, for instance) is a highly manufacturing - oriented area, and perhaps 
exhibits relatively large output impacts due to the increased activity associated with 
the manufacture of solar energy system components. A 1m ost all States in the region 
have a relative concentration of economic activity in the production of manufactured 
durable goods -- goods that are major inputs of solar energy systems. Thus, the utility 
of theN RIES model in this application {with its interregional linkages) becomes evident: 
although an area of the U.S. may not be a particularly important consumer of some 
good or service, its economy is nevertheless affected by increased demand for the good 
or service (occurring in other parts of the country) because it produces and exports 
{between regions) some or. all of the inputs necessary to produce that.good. The region· 
may be affected,. in other words, because it is a supplying region. 
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TABLE 6 
SUMHARY 0~ TOTAl N.R.Ie£e5~ IMPACTs· FOR GROSS DOMESTIC OUTPUT fMJle 1972 $) 

1980 1981 . 1'.182. 1983 1984 1985 1986 U87 1988 1989 1990 

UNITED STATES 18734. 23407. 2403'1. 24382. 24515. 35976. 38594·. 39676. 'IH08e 43154. H827. 

NORTH EAST 817.4 987.5 1002.6' 9?6.1 9.75.6 14 94.6 1589.6 1634.7 1692.0 1745."1 1793.5 
HID ATUNTJC 243_3.4 3076.7 3200.2 3193.2_. 3120.8 . 4871.2 5314.2 5581 • 4 5822.0 6047.7 6245.5 
SOUTH ATLANTIC 3306.7 434-7.1 452!5.1 4712.0 4859.2 6876.5' 7425.5 7626.0 7932.4 8317.9 8699.9 
EAST NORTH C[NTRAL . 2078 .• 3 2874.6 3025.1 3080.3 311J.6 453:1.4 4916.4 s:na .1 5454.7 58119.3 6147.3 
EAST SOUTH CENTRAL 12 55.0 1617.9 1711.3 1762.7 1779.7 2594.0 .2818.9 2938 .4 '3073.7 32 05.1 3330.2 
liES T llORTii CENTRAL 1337.1 1558.1 1565~7 161i6o6 1616.1 2'1 04.6 25'15.4 26:J9•2 . 2720.5 282'1oU 2'120.9 
U[ST SOUTH CENTRAL 2548.5 30 36.2 301 1:1.6 3105.1 3170.4 4906.4 53uo.4 550 3. 6 5 79 7.6 .6091o6 6377.4 
140UNTAI~ 2155.0 26 C5 .4 2685..9 2652.7 26(.17.a 35 83.6 3788.7 386 9. 2 3939.7 4008.2 4 079.9 
PACJF·IC 2ll 02o2 3303.7 3292.3 3273.3 327'1.8 4714 .3~ 'la9tt.9 ·4843.2 4975.0 510'1.9 5232.9 

' 
ALABAMA 3 78.3 4 75.7 521..4 565.7 596.8 822.2 889.8 935.4 973.7 1007.7 1:137.6 
ALASKA 16·. 7 1&.5· 1'1.U 1!1.8 18.7 32.8 35.0 36.0 36.7 3"7.2 37.8 
AR IlONA '165.5 6 7'1.3 710.9 775.4 733.6 925.4 995.7 1J'14o5 1079.8 1103o't 1123.6 
ARKANSAS 222.i4 25!1.2 252.(1 255.3 259.8 4 02~0 427.9 H5o7 47().8 4.'Hol 523.0 
CALI FOR~ lA 2171.1 2525.4 2'180.9 2'124o8 241i4o8 339A.;5 345'to6 3322.0. 3.Ha. 7 33 79.6 3414.2 
COLORADO 699.2 772.9 7611.2 7115 .·4 7311.8 1057.8 1C97o7 1101.2 1102.0 1103.7 1107.4 
COtii-IECTJCUT 184.2. 230.8 23 o. 3 22.4 ·2 211.9 347 .o 370.6 380.9 397.7 413.9 429.3 
DELL liAR£ 94.1 117.7 '121. il 122.7 123.5 180·.9 . 204.5 211.8 218.4 224.6 230.3 I 
OIST (Jf COLUMBIA 32.6 24o6 8.3 -.5 -5.1 19.9 16.5 6 .·7 -.5 -6.11 -12.5 N 

fLO'IJ OA 824 .a 12 os. II ! ~\~ ::~ 140S.il 1422.2 1666.2 1692.6 16il1.2 15Blta5 1635.'1 17111.5 VI 
I 

GEO'IGJA 745.8 1021·1 1164.9 1224.1 17)8.9 1925.5 2~21.5 2109.8 219·6.2 2274.3 
HAUAII 5a.s 71.7 77.7 83.6 88.7 126.2 137.4 1'15.1 152.1 158.3 1611.0 
IDAHO 168o1 19•l.6. 203.~ 213o2 222.6 315.7 337.3 355.6 375.2 3911 .a '11~.2 

ILLINOIS 566.9 7 83 o1 845o1 888.7 A78.9 13'13.1 1'184.1 157 1h1 1695.2 11ill1.5 1899.9 
INDIANA 2'17o2 394 .a 401a9 40'1.8 404.3 5 37 .s 575 ... 576.4 620.3 660.5 6S9o4 
IOWA 226.1 262.1 26'1.6 267.3 262.1 397.6 419.'1 43 0 o1 4'18.3 466.8 487.1 
KANSAS 212.0 2 38 .a 221.9 220.3 216.1 327.2 338.1 332.3 3H.1 3lt8o7 355.9 
KOlTUCKY 298.4 41)0. 7 388.2 359o 5. 331.4 5 30.5 575.8 575.11 586.3 602.7 1\2 O.lt 
LOUISIANA 11 t'o .s 1187.6 513.5 5H.7 · 592.:1 914.5 1 031.7 1131>.8 1253.2 1379.1 1509~9 
HA ltl[ 83.5. 99.6 105.4 1C8o'l 110o'l 161 ·1 112 .a 18 0. 0 187.1 19·3'.1" 198.2 
MARYLAND 269<7 32~.2 33 o.a 334.3 336.1 521~0 570.5 600.3 627.6 652.1 67'1.9 
"ASSACiiUSCTTS 3 82. j 4!H .;:s '162o6 462.6 lt59a3 b93a1 733.4 755 ol 777.4 7S7e7 615.1 
IIICHIGA~ 3 95 .o· 519.3 60l.7 60ilo0 62!.'1 .867.2 ?q9.7 'HJ .6 109'>ol UO'\oO uar.1 
!41N'IESOTA 313.3 362 .a 358.6 361.1 353.11 5 31.2 551.4 55 5 ·1 56'h6 5 81.4 592.~ 

MISSISSIPPI 162.3 2 05.9 208.5 204.4 191.3 282.5 296.1 295.7 3il0o6 3'-'11.7 3 (,9 .!I 
HISSOURI 4 28.7 5 21.1. 542.'1 5 75 ·' 599.9 876.2 951.4 998 o6 1059.0. 1115.3 1165.0 
PIONTANA 111.5 122.2 1l'Jo7 116 oil 11.2.8 158.6 160.-6 150.4 157.4 156.j 156.2 
NE!IRASKA .'Jr. .·z 11 ~.5 1111•2 12j.'l 12Sob ild.5 1':i3.S 2H.J O:ilil.'i ""'. II: , 

' ... J •0 ;:22 .. c 
NEVADA 163.5 199.7 160.3 129.7 123 .'I 197.6 212a9 lHe:l 185.4 182.2 182.5 
NEll HAMPSHIRE 75 .• 9 93.4 95.3 97o0 9(,.8 1'12o3 152.7 1sa. o· 166 .• 1 173 .a 181.1 
N[lol JERS!:Y 436.9. 5'15.8 55<\ a1 538.1 515.0 8115.9 906.0 952.6 984.6 1020.7 1045 • .5 
N£1.1 H(lCICO 23(1.3. 27':i .5 2S6.7 ~75.1) 265.8 3119.3 365.6 369.4 369.1 368.6 3611.'1 . 
N[ll YORK H 16.2 182'1.3 1948o6 19A1.0 1972~0· 29'17 .9 32'11.1 31113 .6· .55'19o3 3661 .a 3769.7 
NORTH CAROLINA 564.3 710.6 . 760.3 a11.3 857.4 1-30ilo0 1.450.8 1573.2 1707.2 184 0. 3 1968.9 
NORTtl ::iAKOTA .32.2 33.9 32.'1 33.2 33.8 5D.8 53.0 54 ol 55.9 58.1 60.6 
rHiO 559.3 7 70 .2. 7711.9 781.9 802.7 1163.9. 1241.9 12113.5 13Ho9 13a1.8 14144.6 
OKLAtiOHA 272.5. 3 09.1 3 'Ill' .6 3.10 .6 312 .• 7 1172~9 495.9 5:'10 .1 513.1 52'1 .9 5~6.) 
OR!: GOtl 23'1.5 28(1.0 290.7 '283.2 283.2 lf4lo'l '175.9 '196o6 5:!9.D 559.2 .s&.;.s 
PEN"'SYLVANIA 580·2 7 06 o6 6 1Ho5 6Hol 633 .. 9 101.7.4 1165o1 1215.2 1288.2 1359.3. 1,3_0.5 
RHO)( ISLA liD 61.11 73.8 7 t. 3 (,8.7 65.2 1 03.1) 1C9e6 110.7 114.:1 117.1 120.'1 
SOuTH C~ROLlNA 280,8 395.6 412.6 415 .• 0 4\17.0 6 J8.1 676.7 7i!8el 73'1.8 761.8 7A9.7 



TABLE 6. 

SOUTtf DAKOTA . 28.6 ·28.9 27 o1 25.9 .25o2 

T£ NrJf SSEE oll6o0 535.6· 593.3 633.1 660.2 

Tt:XlS 1643.0 1988 .& 1949.6 1989.5 2il05.8 

UTAH 2··1tll.2 ·282.5 307..4 3~7.2 3113.1 

V[RHONT 29.8 38.6 37..a 35.1 .32.1 

VIRGINIA 393.9 449.2 3 71.11 358.6 387.6 

WASHINGTON 321.1+ lt117e9 434.o1 462.9 lt82e5 

WEST V IRGI NU 92.8 99.7 96.7 97.6 96.5 

WISCONSIN 310.0 It 07 .3 403.5 405.0 400.9 

IIYO"JNG 72.6 83.8 73.6 . 1i) .z 71 •. 8 

38.3 38.5 !PJ .o 
958.7 1 05 7. 2 11H•9 

3117 .• 1 3341+.9 31l21. 0 
~t67 .1 ll98.7 52~t.9. 

ll7o4 50 oil 50.0 
670.8 729.4 729 .4 
715.5 791.9 843~5 
162 .a. 168.9 ·i73.7 
618.6 665.3 688 •• 
112e3 120e3 ua.o 

37.9 38.0 
1213.1 1289.9 
3560oll 3690.5 

552.1 578.1 
ll9;,7 49.4 

765e8 81;7e2 
908.6 97G.6 
181to9 196.9 
725o0 761.5 
ll8e7 uo.a 

38.2 
1363.2 
38ii8·.:; 

.. 603.5 
49.3 

863.5 
1'o1o.:s 

209.4 
795eT 
123.6 

I 
N 

"""' I·. 
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The. small est real output impacts among the nine Census regions occur in the North 
East, West . North Central and East South Central regions. Impacts in these regions· 
range from between $1 billion and $ 3 billion, annually • 

. Among the States, California, Texas, New York and Florida-- the four most 
populous States in the nation -- registered the largest real output impacts, while the 
District of Columbia, North Dakota, Alaska and Vermont registered the smallest 
impacts.· Annual impacts range from $3.8 billion (Texas in 1990) to $16 million (Alaska 
in 1980).11/ 

lm pact multipliers (defined previously) for U.S. real output by industry appear in 
Table 7. With an all-industry average ranging from 1.96 in 1980 to 2.95 in 1990, the 
largest multiplier effects occur in the durable goods manufacturing industry. Again, 
this reflects the durable goods intensity of solar energy system production. Substantial 
i ni pact multiplier effects also occur in the service-related industries, such as wholesale 
and retail trade, finance-insurance-real estate, and transportation-communication­
utilities. Small est impact multiplier effects occur in the mining, construction, and 
nondurable goods industries. 

Total real output impact -multipliers· are also presented for the nine Census· 
regi_ons and 51 States in Table 8 and Figure 4. As Table 8 indicates, the Middle Atlantic 
reg1on, dominated by New York, registered the largest total real output multipliers in 
1980, 1985 and 1990, followed by the South Atlantic and East North Central regions. 
However, in contrast to the results presented in Table 6 on the absolute magnitudes of 
the real output impacts, the Pacific region (which ranked second in· total impacts ~or 
1980 in absolute terms) registered one of the smallest real output impact multipliers. 
This result emphasizes the i m pa¢t contribution of the second and third-round effects 
that increased manufacturing activity can have on a local economy. In particular, 
although California (a Pacific-region . State) is relatively concentrated in the 
manufacture of aircraft parts (which comprise a major portion of solar wind 
technology), ·and although California is one of the nation•s most populous States, this 
does not imply that large impact multiplier results are expected. Other manufacturing 
-oriented regions of the U.S. (such ~s the East North Central region) may (and in this 
case do) exhibit larger multipliers because of the existence of ·a broader-based 
manufacturing industry, where perhaps a greater variety of solar energy system inputs 
are manufactured. As is evident from Table 7, the multiplier effects are far greater in 
durable goods manufacturing than in some of the service and other industries-- in retail 
and wholesale trade, for instance, where the sale of a solar energy system would appear 
in an an accounting context. Thus, this result is not unu,sual. 

Figure 4 graphically illustrates the distribution of real output impact multipliers 
for States for 1985. States are grouped into three categories: those with impact 
Ill ultipliers above the U.S. average of 2.4, those near average, and those below average. 
As the figure illustrates, the greatest multiplier r.esults occur in the Eastern portion of 
the U.S., particularly in the South Atlantic region. The effects of a manufacturing -
orientation are also illustrated by the results for the Middle Atlantic and East North 
Central regions. · 

ll/ Negativeoutput impacts occurred in D.C. 
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TABLE 7 

Real 0 utput Impact Multipliers by Industry, ·u.S. 

1980 1985 1990 

Mining 1.00 1.00 1.00 

Construction 1.34" 1.45 1.69 

Durable Goods 5.60 6.41 8.63 

N endurable Goods 1.38 1.47 1.63 

Transportation, Com m unicaton, and Utilities 2.51 3.56 4.62 

Wholesale and Retail Trade 3.53 4.68 6.24 

Finance, Insurance, and Real Estate 3.56 4.14- 5.17 

·Services 2.29 3.19 4.18 

,TOTAL 1.96 2.37 2.95 

SOURCE: Derivedfrom DOE inputs and NRIES model simulations. 



United States 
North East 
Mid Atlantic 
South Atlantic 
East North Central. 
East South Central 
West North Central 
West South C ehtral 
Mountain 
Pacific 

Alabama 
Alaska 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
District of Columbia 
Florida 

Georgia 
Hawaii 
Idaho 
Illinois 
Indiana 
Iowa· 
Kansas 
Kentucky 
Louisiana 
Maine 

Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi . 
Missouri 
Montana 
Nebraska 
Nevada 
New Hampshire-
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TABLES 

Impact Multipliers for Total Real 0 utput 
U.S., Regions, and States, 1980, 1985, and 1990 

1980 1985 

1.96 2.37 
1.71 1.97 
2.73 3.19 
2.45 3.14 
1.74 2.35 
1.85 2.44 
1.65 1.97 
1~88 2.22 
1.75 1.99 
1.77 1.90 

2.25 3.20 
0.86 0.91 
1.78 2.27 
1.57 1.86 
1.81 1.83 

. 1.88 1.93 
1.50 1.74 
1.79 2.15 
1.88 0.60 
3.06 4.08 

3.24 4.52 
1.68 2.24 
1.54 2.01 
1.54 2.26 
1.61 2.18 
1.71 1.99. 
1.94 2.09 
1.64 1.81 
1.78 2.41 
1.83 2.19 

2.06 2.51 
1.76 2.04 
1.82 2.47 
1.47 1.64 
1.71 2.01 
1.73 2.29 
1.36 . 1.48 
1.42 1.78 
2.22 1.96 
1.88 2.22 

1990 

2.95 
2.36 
4.10 
3.98 
3.19 
3.13 

. 2.39 
2.88 

. ·2.27 
2.11 

4.11 
:1.00 
2.65 
'2.50 
1.87 

' ·2.03 
\ 2.19 

2.61 

4.16 

5.87 
2.84 
2.62 
3.21 
2.81 
2.45 
2.41 
2.11 
4.04 
2.55 

3.31 
2.42 
3.72 
1.84 
2.25 
2.92 
1.60 
2.19 
1.93 
2.67 
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TABLE 8 (continued) 

New Jersey 2.08 2.34 2.88 
New Mexico 1.79 1.97 2.12 
New v·ork 3.42 4.16 5.38 
North Carolina 2.17 3.02 . 4.52 
North Dakota 1.63 1.81 2.21 
Ohio 1.76 2.26 2.81 
Oklahoma 1.70 1.90 2.20 
Oregon 1.77 2.06 2.64 
Pennsylvania 2.15 2.36 3.10 
R hade Island 1.72 1.81 2.11 

South Carolina 2.22 2.87 3.69 
South Dakota 1.42 1.36 1.42 
Tennessee 1.78 2.57 3.58 
Texas 2.00 2.28 2.75 
Utah 1.55 2.05 2.63 
Vermont 1.74 1.82 1.88 
Virginia 2.04 2.16 2.84 
Washington 1.68 2.30 3.09 
West Virginia 1.36 1.45 1.82 
Wisconsin 2.21 2.79 . 3.59 
Wyoming 1.55 1.53 1.68 

S 0 U R C E: N RIES solar impact solution and D 0 E-projected solar expenditures.· 
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Employment 

The second most important economic aggregate for which impact estimates are of 
. interest is employment. These impact results are presented in Table 9. Unfortunately, 
the initial changes in em ploym·ent associated with the given levels of solar expenditures 
are unknown, so multiplier results cannot be calculated. In absolute terms, however, 
the employment impact of solar energy technology commercialization ranges from 570 
thousand in 1980 to 2.8 million in 1990, for the U.S. The 1980 employment change 
represents about a 0.6 percent increase over the baseline forecast value, while the 1990 
employment impact reflects a 2 percent increase over the baseline forecast value. 
These employment increa.Ses accord with expectations. 

As expected, the regional distribution of employment impacts corresponds to 
those of output. Specifically, the largest impacts occur in the South Atlantic, West 
South Central and East North Central regions, while the smallest impacts occur in the 
North East, East South Central and West North· Central regions. As with output, the 
South Atlantic region accounts for about 20 percent of the total U.S. employment 
impact throughout the forecast period. 

Similar conclusions apply to the State results, although there is same variation 
relative to State output impacts. By the end of the forecast period, Texas gains the 
most employment-- about 236 thousand, almost half the initial (1980) increase for the 
entire U.S. · The most populous States exhibit employment gains in excess of 100,000, 
including California, Florida, Georgia, Illionis, New Y ark, North Carolina, as well as 
Texas. The sm·allest employment impacts (less than 5,000) occur in Alaska, North and 
South Dakota,.and Vermont.l21 

Income 

. Table 10 presents the impacts on total personal income (unadjusted for inflation) 
for the U.S., regions and States. The impact on the U.S. ranges from $19.3 billion in 
1980 to $124.7 billion in 1990. The relative impact on each of the regions and States is 
quite similar to that of real output. The South Atlantic region exhibits the largest total 
income impact-- $4.1 billion in 1980 to $27.2 billion in 1990 -- while the North East 
region registers the small est impact --$779 mill ion in 1980 to $4.2 billion in 1990. 
Among the States, Texas ranked first with an income impact ranging from $1.7 billion 
in 1980 to $11.0 billion in 1990. Next to the District of Columbia•s negative impact, the 
smallest impact on income occurred in Alaska-- $18 million in 1980 to $62 million in 
1990. Although not shown here, little change in income in per capita terms occurred. 
For the U.S., per capita personal income was only $100 higher in 1980 in the solar­
; m pact solution com pared with the baseline solution, and only $600 higher by 1990. 
Similar results were apparent for each of the States. 

12/ Employment impacts by industry for the U.s. and States ure presented in the 
Appendix. 



TABLE 9 
SJHHAH OF TOTAL NeRelet~S. IMPACTS FOR EHPLOYHENT «THOUSANDS Of HAN YEARS) 

1'JBO 1981 l'J82 1983 1984 1985 1986 1987 l'J88 1989 1990 

UNITED STA T£S 570. 1014. 12ll. 1360. '1439. 1876. 2159. 2:537. 2502. 2657. 2803. 

NORTH EAST 24.0 40.0 41.3 51.3 53.5 72.7 83e3 !19e8 95.5 100.3 104.5 
HID· ATLltHIC 65.0 119.5 147.1-- 158.9 162.8 217.1 254.3 278.3 295.5 309.8 ~21.9 
SOUTH ATLANTIC l31.1 230~7 279.1 311 ~7 33"1.7 429."1 490.3 525.5 558 •. 7 594.4 630.2 
EAST NORTH CENTRAL 38.2 .1111.2 148" .8 171.6 184.8 236.0 278.2 306.0 335.1 362.4 387.9 
EAST SOUTH CENTRAL 44e0 11.1· 9"1'.4 '1 C"' • 4 110.2 .1'1'1.9 167.4 181.9 194.8 206.3 216.9 
WEST NO'HH CENTRAL 35.'J· 61e5 7!5.0 83.8 88.8 116.1 133.1 1'111 .3 154.3 163.3 171.4 
WEST SOUTH CENTRAL 73.11 126.4 152.5 172.1 187.1 2511.4 300.7 3.H.9 367.8 399.3 429.'1 
PIOUtfTAI.., 80.8 124.8 143.6 152.0 155.6 196.9 219.9 232.9 2112.8 251.3 259.1 
PACIFIC 77.4 . 123.6 .. 143.7. 1511.2 161.8 21':1.0.., 231.8 243 .4. 257.2 27·0 .1 282.3 

ALABAHA 17.5 28.2 34'.2 38.6 42.0 54.3· 61.8 67.0 71.2 74.8 78.0 
ALASKA .7 .6 .s .4 .3 .7 .6 .5 .... .4. .3 
ARJ ZONA· 18.4 34.6 .. 4~.5 48.7 48.6 57.5 64.2 69.1 72.8 75•5 11.6 
ARUNSAS 6.5 10.5 13.2 15.6 17.8 2'1.3 28.8 32.9 37.1 41.1 45.1 
CALI FOR IIIlA 59.5 91.2 102.6 107.0 . 110.3 140.5 151.3 153.6 '158.6 163.3 167.8 
COLORAOO 27.2 37.1 39.9 40.3 4 0.2 53.0 57.8 59.6 6C.3 60.8 61.3 
CON:II(CTICUT 3.6 6 •. 9 8.4 9.2 9.4 13.0 15.2 16.6 18.0 19.1 2!1.1 
DElUI.lR;: 2.3 3.5 4 •• 4.4 '1.7 6.5 7.5 8•1 8'•6 9.0 9.4 I 

OJ ST Of COLUH8U -.4 -1.5 -2.5 -2.9 -3.1 -3.2 -3.9 -4.5 -5.0 -s.4 -5.8· VI 

FLORIDA 36.6 72.7 92.0 103.9 109.4 122.1] 129.7 128.4 128.4 132.3 1.58.1 
...... 
I 

6£01161A 32.9 53.1 6Ze1 · 67.6 71.9 96.6 110.9 119.3 126.1 132.2 137.8 
HAWAII 1 .'J 2.8 3.4 11.3 11.3 5.7 6.5 7.1 7.6 a.o 8.'1 
IDAHO 4.7 7.8 'l.9 11.7 13.3 17.:2 20.2 22.7 25 .... 27.3 29.5 
iLLINOIS 1 o.2 3.}.2 4!1.9 53.4 56.a 71.8 87.5 ~8.o 11)7.8 116.4 . 124.2 
lfi)JANA .5 10.2 14.6 16.9 li!.3 2le7 24.7 26.3 29.2 32.3 35.4 
lOliA 5.2 8.7 ~ 0.11 u.s lle9 15.8 18.0 19.4 20.8 22.1 23.:S 
KANSAS 7.1 u.o 12.8 13.8 14.1 ·18 .s 20.6 21.8 22.8 23.7 24o5 
KE~TUCKY, 6.4 13.7 16.2 16.7 16.3 22.0 25.9 27.6 2'.1.2 30.7 32.-1 
LOUIS HNA 14.6 22.9 27.6 32.2 36.9 52.3 64.4 75.7 8_7.6 10fl.2 113.3 
MAl~E ".7 6.9 s.o 8o7 9.1 12.3 13.8 14.8 15.5 16o1° 16.6 
H.\PYLA"IO 111.6 . 18 .c 21.7 23.7 24,8 33.5 39.4 113.2 46.0 . 48.4 5!l.'l 
f!US AC:IIIIStTTII 9o6 16o9 20oil 21·6 22e5 3Ciel :SI\e9 37e!'! 39.6 "i .3 41!.!. 
HI C:ltJ G A'1l ;.,., 11! .. l ~JJ. ~ :u.<,; ~~~.1'> ~~.1! 1)2.2 :i!l.l 64.5 ·'111.8 'I!> • 'I 
IU~~~SOTA 6eG 11.9 14·.6 16.1 16.6 21 .• 5 2'1o6 26.4 28.0 29.3 3~.5 
MISSISSIPPI 6.1 10.8 12.0 12.3 11.7 15.5 17.3 17.7 18.1 18 .... 18.7 
Ill SSOUR 1 12.9 22.7 28.8 33.3 36.6 47.6 55.'1 61.3 66.4 71.0 75.1 
,.ONTAriA 3.0 4.0 4'.3 4.5 11.6 6.1 6.6 6.8 7.0 7.2 7.3 
NEBUSKA 

;.! ·" 
4.6 5.8 6.5 6.8 8.8 10.1 u.c u. 7 12.4 ·12.9 

NEVADA 6.0 8.9 8.1 7o2 7.0 9.9 llo3 u.o 10.7 10.7 10.8 
NEll .,A!1PSHIAE 2.8 '1.6 !1.7 6.5 7.Q 9.3 10.7 11.8 12.8 13.8 14.!. 
NEll JERSEr 11.11 23o0 28.3 30.01 30.4 11le4 '19.1 53.9 s1.a 59.5 61.2 
NEll MEJriCD 10.3 15.7 17-.5 18.1 18.4 2·2.8 25.4 26 .• 5 27.2 27.6 27.~ 
NEW YORK 36.5 64.7 78.8 84.7 86.7 1111.4 133oCi H4oll 153.0 159.5 1611.9 
PiORTH CAROLINA 21.5 39.8 51.8 61.8 7i1.3 34 ·1 113.3 129.5 H5.1 159.9 113.9 
NORH! OAKOTA 1.0 1e3 1.3 1.11 1.s 2.1 2.4 2.5 2o7 2.9 3.1 
~tHO 12.7 31.5 39.7 411.11 47.7 61.5 711.8 75.9 81.5 87.2 92.'l 
OKLAHOMA a.o 13.4 16'.4 18.1 19.2 24.9 28.5 3iJ. 7 32.3 33.7 34.9 
ORE&ON 6.3 10.7 12.9 H.S 15.6 21.3 24.9 27.6 30.4 33.1 35.5 
PEN.,SYLVANJA 17.0 ;n.8 110.0 1111.1 115.7 61.2 72.2 79.6 85.6· 90 .• 8 95.7 
RHO)£ ISlAND ~.6 3olt 3.6 3o9 11,.0 5.8 6o4 6.8 7e2 7.6 7.~ 
SOUl .. CAR:ILINA l3 .6 23e3 27.3 29ol 30.3 40.5 n.CJ 52 ell 56 .. 1 5'Jo6 63,.1 
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SOUTH OUOJA 1.3· left 1.3 "1.3 1.2 

T£Nt4ESSH 13 .• 9 25.1 32.0 36.8 ft0.2 

TEUS 44.3 79.6 95.4 106.2 113.2 

UTAH 8.5 12.8 15eft 17eft n.o 
YUICONT .a .1.3 1:.s 1.5 1.4 

YIR61Nil 12eD 19.3 1 CJ.6· 2!).5 22.3 

VASHINGl'ON 9.1 18.3 2'1t .2 28eo\ 31.3 

VtsT VIRGINIA 2.0 2.6 2.9 3.6 'teO 

WISCONSIN 8e2 17.2 22elt 26e0 28e2 

· UYO~Jt.G 2.7 3.9 "'•1 ft .2 
ft ·' 

1e8 1.9 1.9 
53.1" 62elt 5.9.6 

152.9 179.0 195.6 
2lt.ft 27.6 30.0 
2.0 2.3 2 .,. 

32.1 38.1 40.5 
40.8 ft&.s !H.5 

6elt 7e5 8·6 
36.7 ft3e0 u.1 
6.0 '·' 7 .s 

1·9 1.9 
76.3 92.·3 

210.8 22ft .2 
32.2 Hel 
2.5 2.5 

ft3.3 ft6e5 
60.1 65.3 
10e2 lle9 
5le9. 55.7 
7.5 7.8 

1e3 
l!8eil 

236.5 
36.2 
2.6 

49.5 
70.3 
13.7 
59.1 
8.1 

I 
VI 

.N 
I 



TABLE 10 
SUMHA•Y Of TOTAL NeReleEtlt IMPACTS. FOR PERSONAL IN COM( CMILLIONS OF DOLLARS) 

191!0 1981. 19112 1983 198~ 198!1 198& 1987 1988 1989 1990 

UNITED s·u TtS nH5. 31182. 36693. 111067. ~5257. 65357. 78193. 88109. 990!17· 111350. 12~616. 

NORTH EAST 719.2 1195.0 135&. 7 1'162. 3. 1582.& 2351fo6 2808.1 31H.5 3482.9 3865.8 4270.2 
MID ATLUITJC 2611f.7 4292.1 504'le6 5'tltl.9 5761·" 8636.7 101113.6 1180/f .s UU72e4 1H52.8 15891.2 
SOUTH A TLA Ill IC H51el 6689.1 7620.9 8999.'l 10131.6 111298.5 1696.0.7 18~65.6 21271.9 2H92ea 27218e9 
EAST t!ORTH CENTRAL 1601!.8 3fll4o3 4928.3 5675.9 6307.2 8796.9 10907.9 12HCJ .o H263e8 16277.4 18458.6 
E~ST SOUTH CENTRAL 1232.3 2021.7 2458.3 21!llo1 3139.9 45 55.0 5503.0 62\l5. 0 1127.8 a025o6 8990~3 
WEST N3RTH CENTRAL 1148.0. 1855 .• 6 2195.6 21178.1 2739.5 3959.0 4757.5 5391.9 6049.9 6783.0 7569.0 
WEST SOUTH C£kTRAL 2514.6 38118.6 '1515.3 5207.1 5900.0· 8937.6 10999.3 12624.8 .tq538.0 16656.11 lfl<jS8.8 
I'IOU~TAPI 25 08.2 36 22.7 lt102e9 11397.6 4684.5 6596.8 7670.2 8475.8 9274.7 101119.6 111 o8.~ 
PACIFIC 2777.6 38113.1 1126l.9 11591.3 5GU9.9 72H.6,. 8272.2 89:18.1 9969.5 110'1 7.2 12211.0 

ALAS AHA ~28.o. 658.7 81':1.8 965.8 1110.5 1557.9 18117.8 2106 .6 2359;.2 2623.7 291!2.~ 

lLASI<.A 18 o7 26.6 27.2 25.5 25·.2 116.0 53.5 ss.o 56.2 59.0 62.1 
AAJZO~JA 6C6o2 1115. !J 1351J.6 11155. il 1'176.8 1923.3 2295.5 2582.0 2856.8 3l'!u.3 3442.5 
ARKANSAS 1 79 .o 2 67.1 325oU 3 82 .2 453.~ 6 72.0 825.1 97'1. 8 11'18.11 131f 1.7 1555.1 
CALifORNIA 2229.7 2868.11 3047.3 3151.8 3311'1.6 11775.0 5206.2 53S8 .6 5759.7 6180.5 66'+1.0 
COLORADO 9 38.0 11 36.7 1241.1 131!1.1 llt10.2 21 C9 .5 2370.8 2569.0 2756.'1 2962.4 3191olf 
CONNECTICUT 139.7 ?.70.6 3·16'.11 327.11 31f'l.1 520 •. 5 6'16.1 726.7 819.8 922o1 1C31e0 
0£LA\IAR£ lb .t 12 ().2 13 7.1 149 .a 162.0 2'12.9 285.7 317 .~ .31f7.8 381.3 1117.0 I 

D1ST Of COLUHBIA 25.3 .9o1 -19.8 -36.6 -'16 •. 5 -25.7 -38.2 -6'1.4 -85.5 -104.5 -126.5 VI 

1'173.1 25 oc. .2 2921~C, 3361.5 3644.5 lf'+62.4 ~896.3 49H.7 5236.7 57 35 .'t 63'17 .s VI 
fLORIDA I 

GEORGIA 8 78.2 11113.0 1685oC 1917.5 2170.3 31 79.1 3796.7 4285.8 477'1 .o 53 05 .a 5872.8 
ttAIJAII 5D.7 9q.s l!l'h3 125.11 1111.5 19B.~ 2111.8 27~.7 305.8 338.8 373.2 
I DAltO 125.11 199.1 250.6 3 Dllo 'I 351f'.2· 1190.8 595.6 697.9 807.5 927.8 1~59.1 
ILLINOIS 4119.11 1121.6 15C.1o6 1752.2 1894.3 2689.9 3'+23.4 3~!15 .o 45~5.7 521 7 o1 5888.0 
INDJU;a 111 o.8 II 5le1 568o1 611'1.8 71 Dol 9 09.5 1096.0 1198.0 1381.3 1595.9 18 35.7 
l:liiiA 207.8 311 .a 336.2 361.1 381.6 573olf 677.2 1'18.1 831.9 93 0.9 1043.;J 
KANSAS 211.8 300.6 339.1 37i+.o lf0Uo4 506 ol 675.5 H1o5 818.5 901.2 990.(1 
K[t.ITUCKY 2'111 .9 4 22.6 1168.5 II 83.1 1187.6 754.1 912.0 1003.4 11 D 9e 0 1230.3 1363.4 
LOUISIANA 4 011.0 6:5'1.9 763.3 923.2 1107.5 1738.0 2235.3 2 76 7. 2 33!15.1f 11122.6 49611.'1 
~~~INI: 107 .o 153 .5 1cH.e6 207.9 231~3 339.3 398.9 ltlf9 .a '19'Jo 7 551.6' 605.:1 
MARYLAND 347.3 526.3 6QIJ~3 669.4 729.9 1114.7 13'53. 0 1548. If 1733.1 192 7 .s 2i29.9 
MA:;S~CHU~f:TTS 3':-llo:> '\IIR 0 7 •na.~ f.tl.q ., 7 :>.4 QRT."l 1 I f..9.;, 1237.3 1'126.6 1570.7 172Co7 
I'IICttiCAN .2 .H .5 656.1 91'.5.3 ll~B.7 13~H.9 1057.9 2:Dje8 2 Tl2. !). 31(14.7 j7l u.<J 'o2f!8oil 
I'IINNESOTA 2 09.3 385.6 H9 .. 0 'IB'Jo8 515.6 727.7 e&B.2 955.7 1051.8 .1157.3 1269.7 
l'll.SS ISSIPPI 1'15.0 2110olf 267.6 278.8 276.() 398.8 1162.6 'o93o 1 520.5 56 8 o1 613.2 
I'IISSClURI 396.8 6 311.5 810.0 969.·3 1131.9 1628.7 1995.2 2332.5 2678.6 30511.1 3441.2 
MONTANA 93.3 13'1o 7 H5o6 153.9 163.6 235.6 26 7. 7 286.6 306.4 329.5 3511.8 
NEBRASKA 68.0 11t2 .6 175.9 198.13 21!1.6 3:35.7 378.0 42~.1f '+78.2 5.53 .o 59l.lt 
NEVADA 17.>.11 250.1 218.3 19/t. 7 199olf 310.2 366.1 366.7 370.6 388.3 413.0 
1\cEW tfAI'IPSHIII£ 79.'1 121.3 1116.1 168.7 189.2 2 72.0 323.3 369.5 '120.5 475.5 5311.3 
H[W J(RSEY 470.5 8 79.2 103!5.2 1151o6 1220e1 1851.7 2265.6 2575.6 2855.3 3145.4 3428eD 
NEW I'IEXICO 2'17.8 333.8 361f.6 380.9 "011. 7 563.2 638.7 6:JO.'I 737.2 787.0 841.9 
NEW YORI( 1536.8 23 911 o1 284 7.1 30.25 ·" 3193.5 II 724 o1 5603.2 6H1.0 6 91t o·. 9 7613.6 8309oO 
NORTH CUOLINA 526.2 915.0 1217.3 15'13.6 1901fe0 2853.'1 3 681.8 11531.8 51f73.5 6512o9 7650olf 
NORTH DAKOTA 26.5 41 .2 'IS.~ 49o0 53.9 79 .a 'H • e 10 It .9 116.5 130olf· 1'16.4 
OHIO 4 6'1o5 1C27ell 1231.6 1311.2 1507.5 2111.2 2565olt 292 3. 1 3166.1) 3550.5 3%9~7 
OKLlHOHl 2 61.1 3 70·.9 '138.6 "96. 3 5117.2 799.3 ':129.2 1037.0 1 H3.7 1255.1 1372.2 
OREGON 214e6 3 32 oil 380.8 431.6 '186.'1 7'1'1.0 924.8 1076o2 1257.1 11151.7 1651.7 
P£tt)ISYLVANIA 6 07o'l 10111.8 11!>7.3 1266.9 134 7. 8 2060.9 25'1'1.8 2'197 .9 3276.2 3693.8 11154.3 
RHO:lE ISLAND 73.7 95 .o 95.3 96o9 '!9.1 165.6 18Bo6 2U'I o2 221to6 2116 oil 2711.9 
SOUTII CAROLINA 311:.5 523o3 601o3 6!iSo7 722.6 10 63 ~ 8 1305.3 uso.o 1652.1 18'13.3 2055.7 
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SOUTH DAKOTA 27.8 39.4 _38.'1 36.9 37.4" 
TEN'II£SSH 414.4 70C.D 902.4 1083 .s -1265e8 
TEXAS 1670.4 2575.7 298&.3 3405.5 3791.8 
UTAH 254.3 3'42.1 411.8 '477 ·' 5'46~6 
V£1lHONT 29.1 't5e9 417.7 47.1 46eo\ 
VIRGUIIA 433.7 579.6 551.2 598.0 6a1.s 
_WASiflNGTON _ 264.0 525.9 69'1.2 857 •• 1012.3 
VEST VIR&INU 79•0 1 oe.o 119.5 137.3 157·2-
UISCONSIN 316.6 558'.1 661.7 753.9 84 ().2 
WYOHING 72.8 110e4 - 112'.3 117.1 129.2 

58.8 67.9 70.8 
18441.2 2280.6 2691.2 
5728.3 6909.7 781f5.9 

767.1 897.7 102'te2 
69.7 81.9 86.9 

1140~2 1352-.7 h77.7 
H56e3 Uo\6.0 2203.6 
267.7 327.5 391.2 

1230.4 1489.3 1110.4-
197.2 238.2 259 .o 

74.5 n.; 
31-31.2 3603.5 
8860.6 993 7 .o 
1157.9 1304.0 

91.6 97.3 
i6'65.4- U~7·~4 
2!i90e6 3017.2" 
480.7 593.7 

1946.2 2203.1 
281.9 310.3 

86.!. 
4111·2 

11067.0 
1463.1 

103 •• 
2H5e2 
3-\c~.o 

726.8 
2477.2 

342.7 

I 
~ 
-~ 

I 
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Unemployment 

Another economic indicator of some interest is the unemployment rate. Table 11 
presents the differences in the unemployment rate between the solar-impact solution 
and the baseline solution for each of the States. As indicated for each year and every 
State, unemployment is lower in the solar-impact scenario com pared with the baseline 
case. States in which unemployment is affected the greatest include New Jersey, New 
Mexico, Oregon, T ennesse, and Pennsylvania -- these States exhibited unemployment 
rates of about 1 percentage point less than those in the baseline scenario, under the 
solar-impact scenario. Those States whose unemployment rates were least affected by 
the stimulus provided by solar technology commercialization include Arizona, 
Minnesota, South Dakota, and Wyoming. Note that there is not a direct correspondance 
between those States experiencing the .greatest (least) real output impact and those 
State experiencing the greatest -- most negative --(least) unemployment rate impact. 
This observation provides--indirect evidence that the larger, more self-sufficient States 
(those that are likely to register relatively large output impacts) are not necessarily 
those States that are relatively highly cyclically sensitive (those whose unemployment 
rate is relatively sensitive to stimulus or contraction). In another application of N RIES, 
(Kart and G ustely (1980)) this phenomenon is discussed further. 

Popluation 

The final economic aggregate for which solar impacts are of interest is 
population. The assumption was made that for th.e U.S., the solar energy 
commercialization stimulus would induce no in migration from outside the U.S. That is, 
the change in popul ~tion for the U.S. between the baseline and solar-impact solution 
was forced to zero for each year. Thus, the impact on population is solely affected in 
interregional (interstate) population movements. Table 12 and Figure 5 present these 
interregional movements (impacts of solar technology commercialization on population 
by State). As indicated, most of the States in the Sun-Belt region of the U.S. 
experience in migration as a result of solar technology commercialization. These 
include States in the South Atlantic, East South Central, West South Central, Mountain, 
and to some extent Pacific regions'. Those States experiencing out-migration (in which 
population was less under the solar-impact scenario relative to the baseline case) 
included States in the· West North Central, East North Central, Middle Atlantic, and to 
a lesser extent New England regions-- generally those States in the Frost-Belt region 
of the U.S. The largest inmigration of people occurred in States such as Florida, North 
Carolina and Texas, while the largest outmigration of people occurred in States such as 
California, . Pennsylvania; Michigan and Indiana. It should be noted that although 
California experienced out migration high in absolute terms, because of its relatively 
large population base, the relative position of population in the State remained about 
the same between the baseline and solar-impact solutions (the change represents less 
than 0.5 percentage point difference between the two solutions for 1990). 

IV. SUMMARY 

The purpose of this research was to develop a framework by which interregional 
and national economic and demographic impacts of solar energy commercialization 
could be estimated, and to report on such estimates. The objective was accomplished in 
a six-step process: (1) estimate national solar energy expenditures for a forecast 
period (1980-1990); (2) convert solar expenditures (through an input/output technique) to 
a gross output concept useable in an interr.egional econometric modeling framework 
(NRIES); (3) distribute the direct impact estimates of the U.S. and nine Census Regions 
to States; (4) allocate the output changes among States to account for interstate trade 



TABLE 11 
UnemEloyment Rate ImEacts 

42 UR 1981J 19Al 1982 1'.183 198'1 1985 •t986 1987 1988 1989 1990 
1 -.630 -.A Ill -. 764 -.664 -.594 -,83 0 -.830 -. 7li 9 -.665 -.593 ··529 
2 -.120 -. 2 7'1 -.3 71 -.'123 -.'1'\1 -.519 -.577 -.r.o5 •o6H -.612 -.6(3 
3 -.609 •Iolii':! -.794 -.282 .359 &.053 -.297 -.160 •oC65 -.oo5 .o:~:; 

It •olilt2 •o54lt -.515 -.460 -.396 -.sa 'I -.581 -.541 -.507 .... 11 -.452 
5 -.419 -.562 -.4 89 -.40lt -.334 -.4 69 •,4 61 -.H5 -.319 -.276 -.238 
6 -.'16S -.480 -.4 33 -.3181 -.331 -.491 -.tt 77 . •• , lj 1 •oil o·r. -.37/ •o3Sii 
7 -.It 58 -.668 -.6 78 -.833 -.sse -.778 -.79lt -. 75" -. 7.12 -.669 -.62;1· 
8 -.422 -.660 -.678 -.620 -,S38 -. 7211 -.7S5 -.71S -.667 -.626 -.591 
9 -.os5 ··1 4 7, ·•2 31 -.308 -.378 •o'19S -.592 -.69/j -.79\ -.893 -.991 

10 -.662 -.78S -.6 77 -.578 -.463 -.62lt -.629 •o56lt •• 538 -~530 -.513 
11 •ob:>8 -.1<;i> -.b':Pi:l -.0:01 -.5a? -.ro.; ~ ~· g .. ~e ~ •o62lt -.579 -.su -.I f .1. 

12 -.222 -.227 -.192 -.1S9 -.128 -.218 -.191i -.1S 9 -.128 -.103 -.083 
13 -.296 -.328 -.228 -.1S2 -.097 -.197 -.188 -.135. -.099 -.:n6 -.061 
14 -.150 -. 368 -.316 -.238 -.16S -.2'13 -.296 -.246 -.21)8 -.181 -.1SS 
IS •• 4A8 -.6(\5 -.519 -.q·qs -.376 -.'5~2 -.'367 -.51 7 -.491 •o'Ho2 -.lil8 
i& •o\1115 -.no ··1 01 - .. oso -.~20 -.oss -,063 .. ,ott 9 .. ,028 .. ,(119 -.013 
l1 ···1 ')0 ;..326 •ol 78 •oQH ... olD •ol13 •tl!H •o082 •tH3 •·:132 •t021t 
18 -,60S -.649 -.tt 59 ... 2.97 -.181 •.475 •o43l •o!25 •.259 •.213 ··111 
19 -."132 -.~71 -.2e1 -.1!22 -.181 -.403 -.366 -.326 -.303 •o29C -.280 
211 -.3()0 -.624 • .5 7£1 -.484 •• 390 -.486 -.561 -.li90 •o41lt • •. H7 -.286 
21 -.219 -.soc -.392 -.269 -.177 -.2'58 -,J6U -.289 -.221 -.171 -.133 
22 •o52li -.705 -.722 •o6i7S -.600 -.83S •o8"12 -.798 -.7'18 •ob99 -.&·Sit 
23 -.66S ... <;'91 -.999 -.8H ... 756 -.91S •1.05'1 -.997 •o9'18 •o892 -.8'13 
2'1 •ot'9lt -.236 -.13'1 -.os9 -.021 -.057 -.100 -.1151 -.022 -.:Ill •• 0 03 
25 -.2SO -.493 -.q 09 -.288 -.178 -.25'1 -.290 -.216 -.tS8 -.us. -.o8o 
26 -.l6S -.tt66. -.398 -.297 -.2l8 -.260 -.333 -.262 -.19" -.1'18 -.uo I 

27 -.083 -.180 -.1·53 -.11i9 -.071 -,085 -.102 -.079 -,o5tt •oU37 -.02.1 VI 
0\ 

28 •o02lt •oG63 -.03'1 -•on -.oo8 •o0l6 -.029 -.o 15 -.ooa -.oo5 -.003 I 

29 -.716 •e81'l .;.626 -.53(1 . -.5!13 -.a1c;o - .822. -.110 •,6'1'1 -.615 •oS93 
30 -.276 -.65'1 -.'596 -. '1'86 - .• 38'1 -.'171 -.S56 .,, 8'1 •o'l13 -.356 -.3113 
31 -.313 -.'528 -.662 -.759 -. 835 -1.12'1 -1.279 -1.'1 08 -l.S20 •lo629 •1.728 
32 -.55'1 -.705 -.8 05 -.8tt7 -.857 -1.085 -1.150 -1.18 0 -1.190 -1.189 -1.178 
33 -.175 -.569 -.51'1 -. 397 -.286 -.333 -.486 -.'+2 3 -.3'1lt -.276 -.219 
34 -.61'1 -.652 -.sao -.5.27 -.'167 -. 771 -·7'16 -,696 -.660 -.623 -.586 
35 - .c 01 -.oct •.0 DO •.BOO -.ooo -.001 ~.() 00 -.aoo •oiiOO o'lOii .ooo. 
36 .;..2ii6 -.471 -.4 63 -.'142 ·-.'l2li -.561 •o59lt -.569 -.566 -.558 -.5'15 
37 -.221 -.M6 -.3S6 -.327 -.285 -.372 -.3.94 -.375 -.353·. -.332 -.31 q. 

38 -.'ll9 -.678 -. 789 -.830 -.766 -.892 -.707 -.53" -.6'16 -.75'1 -.991 
39 -.368 -.'1&7 -.tt99 -.4'9C -.ttl:lO -.7'17 •o8U9 -.9'12 -~881 -.918 -.9'52. 
ljQ -.36'1 -. 6 77 -.332 •,lOll .oos -.197 -.317 -.158 -.075 -.0'16 -.031 
41 ••• 87 -.577 -.'1 87 •o4i19 -,3'11 -.566 -.5S'I -.'191 •o'llt7 •o'li8 -.396 
li2 -.010 -.016 -.012 -.009 •oDD6 •ooHI9. •oOlD -.oo8 -.006 -.oo5 •oliO'+ 
'13 -.616 -.728 -. 7 '12 -.7.27 -.690 -.990 -1.012 -1.003 -.99tt• -.978 -.962 
lt't -.366 -.660 -.5'15 -.us -.323 •o'l63 -.532 -.'Itt 3 -.363 -.303 -.2S1 
'15 - .'185 -.6S3 - .• S'I7 -.4;'1'1 -.35:0 -.'167 -.'168 -.386 -.319 -.265 -.220 
'16 -.369 -.·627 -.662 -,6'H -.53" -.6·83 -.738 -.713 -.671j -.635 -.6~2 
'17 • o2 7'1 •,397 -.376 •o3lt3 •o31J3 •o'l20 •olt35 -.tt02 .... 378 •o358 •ol.19 
liB -.386 -.5'53 -.'195 -.'120 •• 3111 -.509 -.524 -.456 •elt01 -.352 . •o307 
'19 -.682 -.654 -.5'12 -.ttli5. -.337 -.6tt9 -.551 -.452 -.383 -.3l8 -.2S'.l 
50 -.202 -.332 -.327 -.309 -.283 -.407 - .• tt~3 .... 32 -.'12•3 .... 15 . ·--.'1 Qlj 

51 -.189 -.127 -.0'15 -. 02il· -.013 -,.)97 -.063 -.02'1 -.010 -.1105 -.003 

NaJ'E: For a definition of State munbers, see the Appendix 

Units .are differences in unemployment rate as a percent of the labor force 



TABLE 12 
Total Population Impacts 

1Ho p l'JSO 191:11 19~2 1 'l8~ 198'l 19115 i986 1987 19R8 1989 19911 
1 4.oH9 9.575 13.61!1 17o780 21.55'l 25.979 30.736 :Ho'l65 :H.54'J 39.738 'H o207 
2 -.137 -.H'l -1.122 -1.443 -1.712 -2.056 -2.436 -2.732 -2.968 -3.112 •:5.345 
3 .5.988 23o514 38.129 116.503 118.584 4.9.951 511.352 ·58.387 61.4 02 63.052 63. 7'01:!· .. .465 2~179 1o860 2.64 0 3o815 .5.594 7e726 9 o1 76 llol22 13.on 1". 736 
5 -5.523 -8.·170 -17.148 •25. 709 •33.085 •42 .r. 77 •55.263 •68.879 •81.373 •92o62o) •103 e5H 
6 19 o640 24 o4 34 21.56 7 18.042 15.1168 21.206 21.859 19.65 0 16.958 14.4~~ 12.342 
7 -.851 -4~ Ol5 -6.4 09 -8.415 -10.168 -12.105. -14.3'l6 •16.050 -11.357 •!do41l -19.279 
8 .398 .652 .648 .653 .695 .979 1o367 1.533 1o637 lo691 l.o72'J 
9 •o72C -4.72 3 -7.211 -8.320 -'! .665 -9.571 -11.401. •12o8U5 -13.n:;· -14.375 •14 .947 

10 6 .a 70 30e8lt't 5.0 .68 4 63 .331) 7!1.605 . 7lo026 68o027 61.488 !>2 .9 09 4!1.98·~ u .629 
11 8.937 20.457 29o6U'l 36. 151 42 .• 867 ·s,.zzil b3o'l12 7i.ii9 78.012 82o906 86.734 
12 . -.121 •t.2Cl •1.656 -1.699 ·•1.645 -1.828 -2.175 -2.346 -2.422 -2.554 •2 .l 04 
13 2o292 . 4·.911 6.412 7o813 9~144 llo056 13.148 14.727 16.145 17.323 18.309 
H •14 o'l26 -211.668 •19.365 •17 .873 •18.276 -23.130 •24 .812 -23.215 •21 .416 •20.135 •1'9. 33·1 
15 •6 .. c.l 0 •lJol37 •13.5115 •15.6'1'1 •17.2~3 •?.Oo'i50 •2'1o742 •:18•''4 -;11 .. no. •3'1.414 •:S6o635 

"' .. t.u8~ •a·, J~u •ll~lii!J •3.233 •3.508 .;;.4.319 -o.oa~t -~ .. ,~1 ·a·'•" •5-~f,l .. ,.,et 
17 -.319 -.5fi:S -~·31 'J •hl89 •lo't09 •loBi& •2 o1!~ -a.•a 11 •2.767 -:s.on -.1.3011' 
18 •l ·185 -2~322 •2a6 73 -3.185 -5.377 -7.l'l8 •8 .417 ·9~S96 •10.966 •12.181) •13.306 
19 2o955 :5.U4 3~6'+7 5e18o\ Ta459 12.254 l&o960 22a631 29al36 36.302 lf3 .919 
20 1.639 2.890 2~736 2.761 2.768 3.525 lf.351f 4o364 lfe322 4.1-08 3.757 
21 -.066 •3au00 . •5.0.11 -6.679 -a. 114 ~ •8.628 •8 .928 •9.221 •9.953 -11.163 -12.557 
22 -1.272 •3o508 •4o896 -5.962 .;.r..aH -a.H3 •1Da080 •11.311 •12.308 •13.241 •14a109 
23 -7.873 •20.'160 •28.2C5 •32.356 -35.268 •39.'196 •46.486 •50.765 •53.301 •54o563. .-5'1.963 
2'+ •2oll22 -4.225 -5.146 -5.714 -6.269 -8.091 -9 .s 02 •10.'+51 -11.205 -11.937 •12.6H 
25 -.517 •o52C -.660 -1.2!.15 -2.008 -3.018 -3.892 -4.778 -5.624•. -6.4 03 -7.122 
26 e253 •a191 -.lt99 1.280 3o966 6o5lt5 9o362 12.2119 15.527 18.4C3 20.725 I 

27 ·.820 .533 -•321 -. 771 -.972 -1.012 -1.415 -1.876 -2.167 -2.41.1 -2.613 VI 
-....) 

28 -.705 -2.250 -2 .8l64 •3.041 -3.119 -3.6lt3 •4.350 -4.622 •lf.717 •4.811. •4.885 I 

29 3.464 6oR28 6.3 81 4aU2 2.758 3e419 4.438 3.918 2.661 1e660 a997 
30 -.262 -.317 -.31i7 -.227 -.091 -.031 .1 07 o29 4 .537 .813 1a1 07 
31 -3.879 •9o1 03 •.12o073 -111.639 -17.229 ·-20. 245 -22.7lt6 -24.$87 -26.557 •28.9'1'+ -31.6'19 
32 6 o1 73 13 ·• 739 14 .191 12.198 10.22'1 1J.:n8 11 .'176. 1 o1 ~s 9 8 9.569 8.a36 C.o623 
33 -1.699 •11.662 -1'1.'181 ·•15 o'l66 -18.900 -21.'123 •20.564 •18.937 -1!!.191 -19.703 •21.789 
3'1 1 .15 7 4.709 9o5 ill 15 .lsr. 21.984 30.265 41 e125 52a!l52 65.161 17.365 89.093 
35 -.116 -.oo9 -1.270 •1o:S05 -1.615 -1.841 -2.181 -2.409 •2 .5·38 •2.635 •2. 7 07 
36 •10~412 -21.355 •25o621 -2e.293 -30.092 -33.699 ·-39.937 -tt4.122 •47.598 •5rJo063 •52 ol2'1 
37 -.1 0.1 .-.225 -.5so -. 759 -.883 -1.293 -1.5 05 -1.801 -2.056 -2.379 -2.791 
38 -.·6 71 -1.368 -2.180 -2.460 -2.1126 -2.189 -1.767 -1.125 .020 1.297 2.444 
39 •3o881j •13o25lt •19.0116 •23.402" •27.729 -33.797 -40.029 -'14.853 --8.995 -53.179 •57.172 
liP .!Oil -.421 •1o7C9 -2.846 -3.817 -11.626 •5 ·" 46 -6.52 0 -7.'li)9 •8.190 •6o89lt 
41 .604 1o142 1.330 lo21l lol29 1a509 2.292 2.9 04 3.154 3.'16& 3.891 
42 -.152 -1.165 -1.9 75 •2o468 -2.7 8'1 -3.227 -3.833 .•4.5-35 -·. 701 •5oJ16 .•5o2R6 
'13 -.8'11 1.588 3.925 6. 711 9.361 11.922 15.768 19.635 23o658 27.317 30.480 
H 1.708 e.·sall 13.767 17.386 20.183 23.771 29.081 33.6.73 37o478 40.328 42 .uo 
45 1 .919 3.'H'I 4.758 5.420 5o955 6o891 7o819 8o303 8.702 8.972 9 .• 173 
46 -.156 -.sac. -.911 -1.183 -1 ... 21. -1.722 -2 •051· •2.32.3 -2.566 -2.808 -!.04'+ 
u -.006 -5.'1'10 -11.995 •16.906 -17.849 •17.825 •18.510 •20.191 •21.912 •22.513 •22.643 
'+8 -.758 -2.282 -1.152 .966 3o253 5.495 8.301 12.031 16.082 20.091 Ha0il8 
49 -1.490 -4.1:124 -7.'180 •8.7.66 -9.370 -10.372 -11.878 -12.818 -12.884 -12.460 -11.730 
50 •1.U86 -2.490 -3.228 -3.142 •4.159 -5.013 .. 5.809 •6.29.5 -6.560 -6.736 •6.830 
51 .908 le366 1.031 o505 ·.229 .363 o!H9 .3il7 -.oo5 -.316 -.551) 
52 .022 -.860 -.aH .513 eOD9 o491 .so" ··1"7 el14 .091 ell" 

Nal'E: In thousands of persons; for a definition of State mm1bers, refer to the Appendix. 
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and distinguish between supplying-States and demanding States; (5) conduct two 
simulations of the N RIES model --one reflecting likely trends in economic activity in 
the next decade (control or baseline solution), and one reflecting these likely trends plus 
the additional stimulus provided by solar energy com mericalization (solar-impact 
solution); and (6) com pare the values of m ajar economic aggregates between the two 
solutions to provide estimates of the total {direct, indirect, induced and interregional) 
impacts of solar energy commercialization. 

To summarize the ·empirical results of this application of N RIES, several 
conclusions are noteworthy. First, ,meeting the administration's goal of 20 percent solar 
energy utilizaton by 2000 implies a significant impact on real economic activity in the 
nation. Specifically, solar energy commercialization is estimated to add about $45 
billion to our gross domestic product by 1990; employment is expected to be over 2 
million higher under the solar energy program by 1990; and income (in current dollars) is 
forecasted to be about $12!Y billion higher. Those regions most likely to experience the 
greatest stimulus from this program lie in the Sun-Belt region of the U.S. and include 
the South Atlantic, West South Central and Pacific regions. However, regions which 
are typically characterized as manufacturing-oriented and lie in the Frost-Belt region 
of the U.S. are also affected because of their concentration in the production of solar 
energy system inputs (mostly durable goods manufactured products). The Middle 
Atlantic and East North Central regions fall under this category. Impact multipliers for 
real output in the U.S. ranged from 1.96 in l980 to 2.95 in 1990 -- results which 
generally correspond to those of other N RIE S applications.131 Interregional population 
migration is expected to occur as a result of the solar commercialization program, 
where the Middle Atlantic, East North Central and West North Central regions are 
forecasted to lose population to the South Atlantic, East South Central, West South 
Central and Mountain regions. 

Directions for Further Research 

As indicated in the introduction to this report, a solar energy commercialization 
program such as that suggested by the National Energy Act and the congressionally­
mandated National Plan for the Accelerated Com mericalization of Solar Energy is 
likely to have profound effects on the future economic and dem agraphic trends of the 
various States and regions of the U.S. In order to provide spatially and 
methodologically consistent estimates of these effects, two models developed by BE A 
were linked with one another and with certain exogenous information on the demand, 
resource, and interregional trade characteristics of regions. Because of the unique 
structure of the N RIES modeling system --its interregional linkages and its 11 bottom­
up11 nature -- the spatial distribution of solar impacts was able to be estimated 
simultaneously with the total impact on the national economy. The approach is clearly 
preferred to that of using single-region econometric models to separately estimate the 
impact on each State (region) with little or no interregional linkages or national 
feedbacks. However, because of the (necessarily) aggregate nature of N RIES, this 
approach has certain limitations that indicate directions for improvement in the model 
and in the underlying methodology of this research. 

13/ See Ballard (1980) p.58. 
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First, because the BEA national input/output model was used to convert solar 
expenditures to a gross output concept, it was implicitly assumed that input/output 
relationships are indentical across regions and States. While the development of a 
m ultiregional. (interregrional) survey-based input/output model for this application 
w auld be cost-prohibitive, there is a m ultiregional nonsurvey-based input/output model 
available for the U.S. that cquld be used to 11regionalize11 the 1/0 information necessary 
in this study. This model, RIMS II~ was also developed by BEA and has been used in an 
application where it is linked to the N RIES model. 14/ 

Second, because of the lack of regional investment behavior in N RIES, it was 
assumed that the tradeoff between ·solar energy investment and nonsolar energy 
investment is reflected in constant national investment values between the baseline and 
solar-impact solution. That is, subst1tut1on between solar and nonsolar energy systems 

. could only be accounted for· at the national level. Accordingly, development of a 
regional investment seCtor in N RIES would enhance the methodology used in this study. 

Finally, because of the lack of interstate traqe flow data, the allocation of solar 
energy production was based on location quotients and a gravity-potential variable with 
distance as the measure of transportation cost. If more data were available on 
interstate trade flows in general, or on regional solar energy supply and demand 
conditions in particular, estimates of the total impact of solar energy 
commercialization on regions could have been more accurate. 

Note that all three identified limitations result from the lack of regional data, · 
rather than from any inherent deficiency in either the BE A 1/0 m o~el or N RIE S. Given 
an improvement in the quality and types of regional data available, research such as 
this, which is designed to estimate interregional as well as national impacts of policy 
alternatives, could provide answers to a variety of questions important to the future 
economic well-being of the U.S. with a relatively high degree of confidence in the 
results. · · 

147 See Ballard, Cart wright, G ustely and K ort (1980). 

/ 
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NUMBERS CORRESPONDING TO STATE NAME$ 

1 ALJ\.BAMA 
2 ALASKA 
3 ART. ZONA 
4 ARI<".ANS~S 
5 CALIFORNIA 
6 ·coLORADO 
7 CDr!NECTICUT 
8 DELAWARE 
9 D~C. 

10 FLORIDA 
11 GEORGIA 
12 HA~'AII 
13 IDAHO. 
14 ILLINQIS 
15 INDIANA 
16 IOWA 
17 KANSAS. 
18 KENTUCKY 
19 LOl.IISIANA 
20 l-lAINE 
21 l-lARYLAND 
22 l-lA~ S'ACHUSETTS 
23 MICHIGAN 
24 MI~""NE~OTA 

25 MISSISSIPPI 
26 MHSOURI 
27 MOKTANA 
28 .NEE· RASKA. 
29 NEVADA 
30 NEvi. HAMPSHIRE 
.31' NE~· JERS E.Y . 
32 NEW MEXICO 
33 NE~ Y9RK 
34 NOF.~ CAROLINA 
35 NO!i.Tii DAKOTA 
36 OHIO 
37 OKI.AHmlA 
38 ORE.GON 
39 PEN~SYLVANIA 
40 RHOL'E · ISLAND 
41 SOUTil CAROLINA · 
42 . SOUTH DAKOTA 
43 TENNESSEE· 
44 TEXAS 
45 UTAH 
46 VERMONT 
47 'liRGINIA 

·'48 WASHINGTON 
49 WEST VIRGINIA 
50 WISCONSIN 
51 WYOMING 
52 .UNITED STATES 

;, 



Mining Output Impacts 

56 X"IN 1980 1981 1982 1983 19M. 1985 1986 U87 1988 1989 1990 
1 4.270 4.250 4.225 4e2iliJ. 4.176 6.005 5e971 s.!H2 5.914 5·.881 5.846 
2 .ooo • 000 .ooo .oco ,;000 .oDe eODD .DOO eDDO eDOD .• ooo 
3 12 .584 12.816 13e058 13".295 13.5tl8 18.786 19 .o 011 19.184 19.343 19.505 19.670· 
4 3e860 3e798 ·3.761 3 .72·3 3.681 5.430 5.375 5.326 5 .28_7. ·5.253 5.222 
.5 41.674 He568 41.1133 He278 41.093 60.88.4 60~593 60".301 63.007 59.722 "59.445 
6 He943 n"e951 llte942 14e928 H.'JH 20.898 2D.904 20.904 20.887 20.850 20".801 
1 3 e4CJ8 3.485 3.482 . 3 .• .f71 3 .• 453 5e3H 5.351 5.~23 5.292 5;.259 5.222 
8 .718 .726 • 729 ·.·732. ·.734 1.138 . ·1.140 1.145 1.149 1.154 1o159 
9 .511 .541 .520 .5!17 .~t9a· 1;.203 1.184 1.165 le148 1.i31· 1.113 

10 t·'l.-325 10.395 10.382 10.413. 10.457 14.753 He764 14.H8 14.737 14.750 14.7.73 
11 5e285 5~312 5e390 s.Ho 5 .·4 76. 8.427 8.1164 8.505 8.526 8.529 8.521 
12 1.6tt7 1e665 1e6 72 ·1efii79. 1.686 2.558 2.575 2·591 . 2.606 2e618 2.629 
13 4.237 11.159 4.123 ".082 •·~so 5.788 5.772 5.17 0 5.177 5.790 5.806 
14 6~305 6.289 6;.276 ·6.262. 6.250 9.711 .,9.697 .. 9.6 78 9.654 9 •. 634 . 9e61't · 
15 3.032 .. 3.043 3.059 3.073 3.085 4.o615 4.626" 4.635 4.648 4.666 4.684 
16 3.75(1 3. 761 3.756 3.:760 3.759 5.326 5.317 5.303 5.294 5 .• 292 5e296 
17 3 el21 3 .o99 3.o.ao 3 .• CJ51 3.015 4. 087" 

.. 
4.021 3.~53 3.886. . 3.819. 3.753 

1 B_ ~t.on 4. {168 4 .o 73 II .082 4 .• 092 6.152 6e159. 6.166 6.1H (,.179 6 .t83 
19 7.079 leUll ·6.953 6e907 s. 863• 10.921 10.873 10~!134 .. 10.791 10.753 tc.72o 
20 1.221 1.233. 1.245 1·258 le2H 1.854 ~~876 1.9 0 li 1.929 1.958 1.988. 
21 11 .teo 4.1311 II • 0.96 4.061 4. 031 6.1611 6.133 6 •. 105 6.D77 6.!i46 s .cu 
22 6.575 6.5-H 6.506 6.480 6 ... 5.9 9 •. 569 9.5113 9.52 0 9.497 9.U7 9e461: 
23 5e115 5.121. 5.1li5 5.159 5.1611 7.821 7.827 7.939 7.861 7.870. 7.881 
2li 5e571 5e590 5.608 s.fit7 5.620· 7.940. 7.t939 7.928 7.911 7.89.2 7.-872 +=-
25 .2 .753 2.722 2. 701 2.683 2.661 3.758 3. 735 3.709 3.679 3.657 3.638 01 

26 6;.5U2 6.530 6o56D ·6 •. 603 6.6.611 9.4 06 9.510 9o!i37 9.7.65 9.889 10.005; 
.27 3.869 :s. 771 3.675 3.575 3.473 4e79li 4.688 4.589 11.498 4.413 II .333: 
28 2 -~ 1"4 2.ou1 1.992 le'lBli 1 . .-975 2.8c:tl 2.883 2.871 2.858 2.843 2o827 
29 3. 780 :s.tu 3.611 3. !ll 0 3 .·425 4.896 . 4o809 li.728 4.662 4.6::12 4.541 
30 le138 1ol611 1.188 le208 1.229 1e696 1.720 t.H6 1.772 1.797 1.823 
31 2 .901. 2.914 2.9114 2.'l70 2.986 4·.889 4e912 4.931 4.945" 4e956 4.962 
32 6.547 6.520 6o511 6e.Sl2 6e516 8.615 8.583 a.:.s o 8.522 8.1195 8e't66 
33 6 e671. 6e656 6.6111 6.562 6o521 11.270. 11•211 11·1 s 1 11.1 o5 u.oss l1e01C 
34 5.429 5.4 03 5.397 5e39!) !i.388 8.467 Bo~U:i BoU7 8,517 8.615 8a6!j5 
35 .835 el.\21 .811 .;80(; .789 1.126 1.117 1.108 ·1.099 t.ht leD85 
36 5.&03 5.790 5~767 So1:52 5,; 739 8.876 8 •ii 71 8.665 li.ess RoSSI 8.653 
:n ~ .392 ~.366 5o339 Se302 S.o:./63 7e8U 7.823 7o7'r7 7.728 7e683 ·7. 641 
38 4 o407· · 4,;i1110 4.4 83 4a!3'1!2 4o5:i6 6 .81'/ 6.11"12 6 .9J 0 6o'.l':l1 1.0:10 loJ:l') 
39 lla693 ' II .695 4.708 11.7:33 II • 759 · -7.706 7.742 7.777• 7.815 7.8511 7.893 
40 .996 1.000 1-.UiiS 1.006 lo006 1.1191 lett91 1.491. 1o490 1.488 1.486. 
ill 2.919 2.916 2 .<t14 2. 'Jll 2.914 4e4119 4~457 4.11.69 4o481 4o492 4.504 
li2 .• 818 .810 .803 • 7'.16 .789 1.1194 . 1.{182 1.069 1 ~i)57 t. DH 1.031 
43 5.&32 5.692 5.733 5.167 5.9~3 8.1t19 Bolt 7Q 8.518 8o568 8.618 8o668 
44. 25.954 21: ell 0 ,26.232 26.353 26 •. 479 41.273 41.424 u.ss8 41.689 41.806 41.912 
45 6.654 6.8511 6.11li8 6e85:5 6~865 9.'105 9.;H9 9.4114 '}..4 71 9.1198 9.526. 

" .5.82 e583 e585 ·.587 .589 e831 e834 .935 .835 .835 .836 
47 ·s.1:i8 Selli8 5.133 5.(l91 s .• 035 1. 772 7.715 7.&65 .7 .6 21 ., •. 577 1:.532 
48 7.081 7.120" 7e18't 7.267 . 7 o373 10.981 11.172 .11.372. ·lleSH 1i. 775 11.973 
49 1.857 ·t .866 1. 8 80·. 1.895 1o907 2.866 2.884 2.903 2.923 2.946 2.970 
so 2 of>ll · 2.623 . 2.619 2o62Q 2.628 3.897 5-.900 3.~03 3.903 3o899 3.887 
51 2 .421"~ 2.457 2.-414 2.485 2o489 3.648 3.651 3.660 3.670 3.677 5.680 
52 279.258 279,;243 279.222 279of96 279.;158 414.~09 414 .5&2 414.5611 414e5H 414.535 41li .526 

NaTE: Output impacts by industry are in millions of 1972 dollar~ 



Construction Output Impacts 

57 xcc 1980 1981 1982 1983 1984 1985 1986 1987 1988 U89 1990 

1 45.334 55.786 63.454 69.058 73.620 99.145 106.774 112.H5 116.715 120.302 123.3211 
2 -.1120 • roo .836 1.682 2.184· 3.999 5.H1 6e601 7.437 8.053 8e661 
3 128.569 186.811 ~ D.':l.)i Hi .:;a;· l5o.=>:l2 19l.3oii 2ii2.i9::> 2l:J .:1(.:! 21~ .:;;:a H;;.ac;c; ~·ca .~2? 

II 29.161 29. ~07 28.8 39 29.040 31.217 11.9.387 53.236. 57.463 62.358 68.2H 74.501 
5 321.5ii5 317.183 307.533 -299 .·158 300o268 1172.806 467.912 1160.559 459eH1 11611.767 1172 •. 224 
6 150.007 160.3(15 149.586 1111.306 139.323 203.669 209.5011 207.0'1 1 205.'181 2 05.9'+9 2.0 7.399 
7 28.1}..0 33·. 358 32.236 .30.IIl3 28.161 45.621 ll!loC77 . 117 .&15 47.396 117.657 48.171 
8 :.o.400 12.503 12o611 12.586 i2.851 19.450 20.951 .21.1151 21.687 22.131 .22.585 
9 4.398 1.221 -2.67,7 -1.<J611 -.3911 6.864 6.556 4.619 4.735 5.191 5.476 

10 218.768 266.824 273.322 294.754 286.883 281.693 237.330 170.956 152.956 165.705 181.301 
u 11)1.867 127.930 136.146 141.725 147.281 21'+.'+02 230.8 72 239.276 247.393 255.668 263 .tl'l 
12 111.915 111.1173 14.826 16.298 17.2'15 26.279 26.787 27.457 28.253 28.785 29elb5 
13 36 .21H 37.666 3 e·.11 a 38.020 37.999 5'1.496 55.Ho 55.931 56.685 57.691 58.793 
111 29.225 13.989 13.601 22.701 32.011 68.693 .. 76.1172 90.119 105.711 119.829 B2o232 
15 18.891 115.619 lt6o6U9 42.1122 lt3.17'1 55.659 60.1&6 59.36 7 59 .• 1160 61.389 63.014 
16 30.108 31'.685 31.034 31.501 31.649 46.867 117.314 47.6i)2 47.9.81 48.366 119.8118 
11 26o459 26.715 26.016 25.889 26.080 37.492 37.833 37.723 37.9/tll 38.297 38.631 

1.8 40o506 65.89.8 58 .• 724 115.6•28 .1~.992 :):ioiS'I1 63 e1iU !J7e!llll 51e'1~l .. ~.<:33 oi7e953 
19 £9~050 76 .':1113 84.210 9'7 ol76 116.888 1811.806 223 .on 263.819 308.355 356.508 H 7 • 055 
20 11.701. 12.710 13.289 13.635 13.973 211.552 21 .4 26 22.041. 22.605 23.148 23.663 
21 37.933 36.658 36.421 38.(!118 39.96.5 65.115 69.622 12.HO 75.172 76.583 77.798 
22 71.130 7lef'97 7lt .066 76.5611 80o159 118.638. 123.239 127.172 131.113 134o892 139.105 
23 2':1.511 117. 073 39.707 36 .• 1-33 35.291 64.771 72.!152 73.!177 79.•149 86.627 93.582 
24 1111.110 44 o249 3 8. 7 64 110.301 41.2119 63.577 63.5'15 61.960 63.191 63.914 64.190 
25 24.951 33 .1136 32.351 .29. 835 27.177 37.966 39.868 37.915 36.178 35.068 Ha244 -l::o 

26 42.687 36.701 29 .4 74 HolDS 41.567 64.879 65olt68 66.099 69.4'll 72.498 73.679 0'1 

27 30.039 29.H7 29.118 28.257 27.332 38.625 37.786 3 7 .o 0 2 36.378 35.933 S5.6lli 
28 15.616 14o061 1'1.5 29 16e037 16.815 25.64 0 25.559 26.207 27.026 27.1130 27.690 
29 50.1103 57.1120 29.395 15.872 15.988 41a7CJ7 115.884 . 35.!)83 3D.llt9 30.1/tS 31 .569 
30 15.680 19.19.0 20.676 21.fi77 22.403 30.772. 32.934 34.527 36.270 37.992 39.6~5 

31 27.117. 37.357 30.253 23.355 18.155· ltv.o4o lt!lolt70 .118.~71 49.180 49.552 49.680 
1: 32 63.982 n. 329 . 73.024 66.'192 63.320 84.453 86.973 87.148 85.976 85.332 95.297 

33 1.33.647 l't5 • 012 156 .'ll3 169.905 172.830 275.948 293.935 318.09.2 32'1.8lt5 338.160 3115.598 
H 78.735 90elt68 94.786 98e844 102.516 157.8111 169.4113 178.688 188.845 1'J9.CI63 •2Q9.788 
35 6·.2.05 5.281 5o029 5.425 5. 743 8.867 a. JUs e. 775 e .989 9.'157 9o29.1 
36 42.952 5~oP02 42.585 60.825 112.892 79.945 78.029 62.167 67.7115 73.5117 7fto774 
3T 42 • TB' H.tso 44 • R 95 4r,,a·H fl$.1 (I~ ~7.fH.4 ~!l 'P.7P. {.f\;H6 U!oltH ,.q,,.ll~ &A o4!H 
38 37.863 37.7'97 37 o8A6 jll.967 'IO.lt;7 63.'1~8 65.097 6.6. 715 69.047 71.283 73.05 i) 
39 32.655 211.633 18.2 25 16.980 1!1.865 51.260 6'Jo319 72 .2 3 0 8£ .. 951 102.945 uc.oe3 
ItO 9.061 1le625 10e913 9.852 8o964 13.563 l'le193 13.375 12.6811 12.224 11.871 
41 110.&12 65.418 62.197 53.271 lt5o753 66.112 76.102 72.359 67.478 63.832 61.516 
u 5.949 5ef.l76 5.775 5.781 5.864 8.737 8.950 9.096 9.204 9.284 9.351 
lt3 46.761 ·s3 .695 61.344 68.509 75.0H 106.826 116.592 126.056 135.240 1411.125 152.433 .... 330.4211 365.731 362.365 367.198 370.364 584.156 607.227 615.213 630.293 6115.121 658.748 
115 61.062 67.82't 71.1168 73.214 ·74.1190 100.254 103.271 105.416 107 ~1196 109.915 112.5\16 
46 6.312 9.618 9.069 7.865 6o752 9e4lt9 10e4 75 9.~66 9e428 9.072 B .841 
Ill ·57 .s6o 6!.540 31).501 27.1183 33.975 73.6511 75.967 61.1i44 60.515 63.385 S4elll1 
48 53.056 53.683 58.552 66.128 75.059 113.370 123.581 134.798 H6o321 157olt76 H8 .oe·3 
49 16.483 14.198 13oft 18 15e721 17.800 29.275 29.186 29.880 31.912 33.864 35.363 
50 36.291 42.921 43 .o lt4 43.760 4'1.249 68eA9A 72.422 74.1166 77 oil liD 80.326 83.023 
51 29.759 31.867 ~~.5(14 15.4011 ·15.673 31.8')0 33.826 28.345 26.880 26.Hl 27.182 
52 2837 .(179 32111.105 3138.4'31 3161.355 3231.3111 4126.658 4933.88') 4966.6 iJb 5111.927 5311.618 5511.289 



Durable Goods Output Impacts 

58 J(."DR 1980 1981 1982 1'.!83 1984 1985 1986 1987 1988 1989 1990 
1 75.564 '6. 713 103.708 108.460 112.084 159.211 172.291 179.'+89 186.917 194.090 2:10.743 
2 o481 • 729 o62.6 o532 .333 .813 .857 .833 .967 1o057 1o140 
3 45.728. 64.816 . 6·8 .• 4 911 66·.it.04 57.936 83.525 88 o'+ 01 · 90.481 96.6711 1·00.987 10'1.89'1 
4 24 .231 30o'l"l4 28.4 45 26.17& 21o904 '+le'168 43.534 4'1oH5 49.238 53.652 57.596 
5 245 .uo 320.(!50 346.429 329.2'84 329.'1'15 317.508 306.'+15 265o14'+ 293 .• 059 307.030 319.537 
6 31.6'11 38.357 36.808 35. 124 31.695 51.22'+ 53.320 53.261 55.964 57.989 59.899 
7 27.'+15 3!!.695 32.89 ~ 28.003 17.107 46.049 48.776 48.956 56.690 62.437 67of.92 
ll 2 ow31 3o224 2.799 2o389 lo508 3. 777 4.127 4.156 4.810 5.281 5. 7 03 
9 o049 • 048 o0'18 • 0'18 o047 o088 .088 .~ 87 oCI!7 .086 .0!!6 

10 39 .'+16 64.679 63.672 61o959. 51.984 79.l92 82o76i: 79.755 87.102 94.289 101.576 
11 1!16.069 212.120 226.391 23 5. 'I'+ 3 243.343 340.421 383.248 39'h939 '117.5tt5 435.303" 451 o906 
12 .989 lo249 lo2 97 1 •. Jtt4 1.352 2. 031 2o19it 2.284 2 .If t"1 2.519 2.618 
13 22o81fl 26o7H 27.344 27.742 27.436 '+lo107 '+3.558 lf5ol55 '17o!!34 50.287 52.685 
14 111•637 176. 76't 164.028 150.518 116.512 222.161 241 o8H 243.9'+5 277.296 302.965 32&.763 
15 82 ol58 143o195 136o957 1'+0.702 1'+.1.909 164.834 1~1.9'+9 182.776 216.917 "24 2.4 91) 2&&.066 
16 ttl o665 53.H6 51.79lf 50.200 45.033 74.363 78.91& 8:1.0 8 7 8boC.L18 90.981 ~(.··91& 
17 26o66lf 33.388 30 .• 20lf 28.420 2ito657 42.867 '14 .529 '+3.863 q .. ·:. i lf9~ 't" .:•.52'+ 
18 32.911 51.823 '16o16lf 39.777 27.761 59.209 · 61jo391 6"5.367 7~ q l~· .. 77 ·•'. !·,. ...~.1"91 

19 28.037 3~.713 .35.38/j 3&.533 37.070 59 ... 66 65.989 7lo059 77 '·~ ..... 85. f•::. :. ~ o269 
20 5.176 7o39lf 6.851 6.2.72 lf.785 9.'+5'1 10.163 10.299 11 ... >·:· '- 12 .~ -;;:. '.3.276 
21 26 •. 241 ]lj .'199 33.045 31o463 28.070 49.503 53.953 55.629 59 .. ':,(; 5 62.87.~ 65.791 
22 61 .02lf 79.735 77 olf 71 7 3. 9/j 7 65.718 111.843 119.277 121.643 129 .-..: ::9 135.82lf ,;lfl.3C.5 
23 1lf 1 .au 165.733 210.81/j 192.0.36 197.Q26 236.957 251.265 2'17.720 307.tt3'+ 354.156 .B9ol98 
H lf5e'+22 60olf2"0 57.176 5flo4'15 '16.997 80o136 M.702 04.~45 91.823 '37eil52 101.8.77 
25 23.621 34.054 31.316 28~256 20.878 39.82 0 Ho837 '10.998 tt5.395 48.386 51.182 
26 79.'+97 105.313 1 !)3.662 103.278 96.5Jlt 155.5oe 169e1CJ3 173.250 187.764 199.938 210.980 +:::-
27 6o295 7~581 7o161 6o1ft;! 5o896 9 •. 677 9.9 lf7 9 .!U6 10.369 1 o. 77lf 11.155 ""-1 

28 1(1 .6 72 . l'o652 13.5 08 13.106 11.681 19.'139 20 o589 20.893 22.536 23.800 21j .9 7 3 
29 7 .• 193 9.878 7.5 05 &.363 5.836 9. 5·05 10.1!78 . 9.'196 9.295 9.3:15 9.'121 
30 6oP27. 9.q99 8 .• 8 82 7.929 5.591 12.1e1 13.ti Sit 13o25ft 15.281 16.797 18.18'1 
31 '15 .486 60.806 59.116 48.352 35.502 85.152 83 .q 71 95.4 31 102.370 115.591 122 o3'18 
32· 15.597 J·9.255 19.403 1B. 560 17.,.88 24.280 25.'116 25.58 4 26.050 26.376 26.722 
33 -23.213 5He9lf5 563.241 564.~37 56·0.11j3 852.251+ 925.266 959.750 1001.213 10'13.12'1 1031.1179 
H 53.529 76.353 ·74.779 73.315 66.696 1Hol5d 126 ol 7'1 132.1153 145.888 157.959 169.,.22 
35 2.P.90 3.334 3.3"'12 3o373 3 .q 02 s.oH So334 5o453 5~6'+3 5o851 6o065 
36 138.054 217 o6'13 201.901 185.2(!8 147.423 276.877 301.'+28 303.011 342.1138 373.354 402.065 
~1 Holt.W 311t"iill i6 oF!(t9 36. f}l\2 ;u.Hl~ · fi~ • 0.7io f>7t71fl IHo9A!I (.1.:143 · fi3o071.1 66 • .350 
38 !6.1$2• 48.016 42.662 .3!!. bS'J 28.943 63.039 66.627 68. ~~4 77.937 85.571 ~ l ... 2"1 
39 101.875 139.91.13 125o91f4 1Uo'J68 68.097 187.469 . 2111 .• 9u8 207 •'+.'+ 6 233o9lf1 256olf18 276.177 
40 9.285 12.1ec; 11.791 10. 7b6 8.6Cl 16~lf70 17.5 66 17.713 19.317 2ilo1192 21.550 
41 36.210 !H • 063 52.'+ 3'+ 52.079 50o57lf 76.6'19 65oOH 88.55.'+ 93.065 97.277 101.5.:!.11 
it2 2o565 3.070 -' .12'+ 3.158 3o16'+ 4.6 72 4.~lf4 5.060 5.245 5oft26 5o601 
lf3 4:1.453 63.1176 5S.u50 54.91'1 H.!136 82.1f93 90.C73 92 o'+ 'I 0 t::tt .587 114.333 123.515 
H 129 .3 70 11J2.372 167.059 156.~!17 l2&.97lf 238.927 25&.679 256.&22 283.678 303.725 321.9~1 
45 30.339 35.168 36.6lf2 37.901 37.lf03 51t.737 57.722 59.950 (>4.358 68.281 72.128 
46 5.009 6.918 6 .s 73 6. 029 5.1J67 8.511 9.129 9.12 2 9.6 09 9.962 111.292 
47 4 (1 .. (09 

.. 
52. '156 lf5o6lf6 lf2. 760 39 .. 529 73.447 79.563 80.20'+ 86.871 93.'129 99.'126 

'+8 .57.754 51 .111 lf5.732 41.183 31.669 62.1'+2 6'+.969 64.012 71.631 17o'167 82.983 
~9 8.784 11.735 9.088 7.180 3.145 12.716 12.700 12 .us 1'+ .916 16.9'18 16.892 
50 47.7')0 65.307 62.625 56.655 45.957 90o221 91.20lf 97.18 6 107.849 117.9'+5 127.235 
51 2.568 2. 9lf 0 2. 710 2o632 2o669 4~1'10 lto385 lfo34 8 'lo389 'to467 II o559 
52 2648.367 3607.i142 3589.613 34lf6o536 .3158.828 4921.689 .5257.761 5323.'119 5!\2~.06lf 6243.-101 6624.857 

- "'·-



Nondurable Goods Output ·Impacts 

59 XH'ID 1980 1981 1982 1~83 198~ 1985 1'386 U87 1988 1989 1990 

' ua.,n lHt~ll8 l11Bt~611 ~~~·~·H l!),.P.~~ ~29eU;5 g;u.~po ~~o.Ta:i ?II••H~t ~~~9.115 253,339 

! e .na ~.!iu 6 • Uti tlaiJU Y.uo lla8§7 u.an u.u~ Ue'rU He9llb UelU 
3 sq.h1 65 ;.869 69.310 1i!.tliCJ 69.561 100.0211 1b2.11U5 104.900 1.)6 e;ll 118 101.679 ius.e1'7 

"· 95.'1~5 102.0(18 99.816 99.780 99.612 158.906 162.~26 163.276 165.4.77 167.924 1'70.318 
5 606.'116 65:1.\161 64fi.2A1 6116.6'46 6'16.517 999.711 1017.1:34 1017.141) 1023.961 1031.9!18 1039.987 
6 150.290 1!10. 385 149.299 14&.712 1'19.75.~ 225.207 227.195 227.851 228.'16'1 229.1!12 229.729 
1 64.726 70.723 69.599 68.070 67.528 111.852 1111.615 115o3'15 116.36'1 117.553 118.595 
8 l>lo5'18 70.616 71.'158 71.6'q2 71.3'19 11'1.128 120.016 123.132 125.750 128.275 131:1.'1 76 
9 5 eA33 5oC77 5.733 !1.7.08 5a721 10.73£ 10.799 1Cio8D8 1!1.!160 10.925 11le980 

10 126 .1'13 H3ef99 1'111.382 lo\7.084 1'17.1!69 215.356 220.197 219.264 220.733 224.361 228.279 
11 206o'H7 233.91.0 236.281 2~0.197 2'13.538 382.2'18 397.935 '105.1120 411'1.635 '123.939 '132.651 
12 7.828 8e167 7.866 7.867 7.903 13.171 13~333 13.386 13.4 69 13.560 13.6110 
13 '12.3'11 '13.620 44.0JO H.611 '15.321 68.536 70o33'J 7le!l62 73.526 75.226 76.689 
H 239.438 273.CJ52 279.21't 2fl3.78't 28'to626 '148.869 '*4." .u 6 479.H 7 't'30o8llt 501.780 512.068 
15 93.382 107.967 109.267 108.7011 109.935 168.0211 172.492 173.102 176.7't6 180.331 193.817 
16 60.176 6 2. 3 Qlj 62o952 63.370 63.558 '38.741 100.005 100.696 101.1113 102.159 102.910 
17 61 .614 611.603 6'1.209 64.238 63.923 96.712 97.974 98.;157 '3il.61t3 99.202 99.719 
18 134.1121 111~.919 149o296 150.105 150o872 237.959 2116.690 25!1.1128 255.039 26!l.063 2!.4 .901 
19 142.617 152.031 152o4A4 15~.389 156.231 257.753 266.331 272.!>53 280.360 288o8'11t 297.'18'1 
20 34.1159 36.198 37.133 37.577 38.3 71 59.357 61.2~6 62.7 0 9 6'1.126 65.49'3 !>6.71t'l 
21 61.129 63. 4':l'l 59,!Hl9 59.250 59.026 100.351 1 C1. R H 101.'327 1:12.710 1i)3.718 1 0'1 .666 
22 109.763 113.95 7 1(17.58't 105.697 105.2't9 173.469 1 H .632 174.728 175.131 176.075 176.861 
23 121.011 138.574 139.329 139 .<J2'1 141.263 220.335 229.579 233.~ 1l 239.'t9b 24:5.874 ~:l:.!oli€:7 

2'1 132.236 1'17;,(126 1'18.061 1'19.257 150.092 226.9H 234.940 2 38 ... 13 2'12.257 2'16.377 250.31'1 
25 56.96'1 60.905 60.~27 60.071 59.387 91.713 9!..387 93.559 9ila127 94a870 ~5.661 +::> 
26 152.1153 163.817 165.686 167.796 169.!.65 260.101 268.537 273.!>74 279.91)5 2&6.066 291o6119 CX> 
27 15 .u.~ 14.997 141.7:H 14.427 l'lo12'1 21.319 21.049 20.75 0 20.1180 2il.237 20.013 
28 .!!) .379 36.528 3 7 .o 15 37.301 37.393 5'3.2.06 59.050 59.536 60.0110 60.'158 60.8'12 
29 13.603 14.366 13.699 13. 0'12 12.803 19.792 2C.OAO 19.75'1 19.525 19.451 19.1141 
30 28.999 32.587 33.551 3'1.0'15 3~.370 51.49'1 53.807 55.1~7 56.63'1 58.109 59.518 
~1 222.432 255.571 255.2'10 256.31t'l 255.547 '114.915 433.727 'llt1o"'tl6 451loB30 459.51Cr 467.148 
32 27.08't 27.655 27.518 27.293 27.251 39.239 39.587 39.583 Ha599 39o630 39ob70 
33 4 07 e1'10 .. 59.24'1 464.698 459.187 '156 .398 7't1.251 772.865 791.393 9C5o323 820.699 833.6411 
34 ·266.7'11 304.359 297.723 302.493 308.159 '193.131 519.881 53't.699 55'1.193 57'1.658 59'1.'139 
35 5.258 5.6'15 5.'146 5 .4·1)5 5.366 8. 375 6.560 8.57 b 8.671 8.182 9.895 
36 236 .'1'17 26Q.r.~3 266.199 267.3!)6 2b9.764 ~26.707 '139.8113 '141.!.81 '150.'+26 459.420 '167.9'37 ,., T: .~~ Q 1r..;no 7r. .60& n.o61 77.3U i22•71?7 125.19'1 12Cu:S 1t1 ll:7o'I07 HBo.671 129.775 
38 61.1!02 t;6. 1 ~ 0 66. H 1 2 b·r.o:t.~ b I ob 31 1 u, •• ,, u llUoi.::.o i 1<:. i' u .. i.i5.1D;i ll7.o~u l i- J. ';&a 
39 2'15.6't7 :?81.987 295.?.\1'1 283.~34 279. !1'12 1159.791 '182.7'1:3 '19'1.933 50~.'133 523.356 538.221 

,40 18.956 lqo502 18 •" u& 18 .• 1 7 8 18.0187 3i). 027 30.2H 30.099 30.171 3 0.302 30 o'll6 
41 126.652 149.251 15:1.693 156 .• 1H2 164.097 253.561 272.857 28E>.53e 300.617 31 1ioll21 328.528 
'12 5 eiiO'I 5.733 5.619 5.~98 5.589 8o5'19 8.69!1 8.717 8.757 8.81'1 8.869 

·'t3 . 185.822 21!5.138 20!..8!!6 208.1.169 210.491 326.501 33~.012 3'1:3.295 35ile6CD 35a.ta9 365.297 
H 452.040 '185.271 '188.293 '196.24& 502 .'192 813.853 838 .619 853.270 !!69.751 885.6H 900.331 
45 46.776 117.'111 ~8.Cit8 '18 .£/25 43.257 72.510 73.678 7q .737 75.811 76.878 17 .92'1 
116 7.117 7.357 7.1 01 7.00-:1 6.954 11.061 11.168 11.170 11.186 11.230 11.263 
u 138.599 150.622 147.9'14 llt7.78C 1117 .'15.0 2'10.143 2'17.061 2'19.U3 3 252.786 25f>.81'1 2!.0 .5 79 
48 76.621 . 80.2'12 81· 7 69 83.365 84o9llt 1He822 139.396 1112.368 llt6 .986 15 o.an 15q .562 
'19 33 .1!90 3'1.555 34.686 3'1. 85't 35.(i03 57.578 58.1i90 58.'t2 3 58.833 59.271 59.736 
50 109.738 120. P81 118.547 119.399 12il.10'9 189.853 1%.101 199.36 8 203.279 207.631 211ab46 
51 11 .914 12.450 12.115 12.065 12ollt1 19.131 1?.1157 19.465 19.57t.l 19.709 19.6'12 
52 5811 .551 63,;s.583 6399.109 6'137.8'01 61f6'J .'+27 10203 .87(! 105lij.513 1071i1.956 ll'90'1.Cl3 111111.772 ).131'1 o'I'H 

~--



. Transportation~· CorrurilDlication, & Utilities Output Impacts 

60 l!TCU 1980 l'J81 l'J82 1983 l'JM 1985 198.6 U87 1988 1989 1990 
1 32.739 .2. 713 48.558 52o'J22 56.697 75.875 83.392 88.983 93.2611 97.035 1.00.359 
2 3.364 3 .. 675 3o642 3.534 3.664 6o 0811 6o352 6.2 9 2 6o247 6o250 6o25S 
3 43.555 57.285 64 •. 112 66.6'32 66.7111 86.853 92.521 96.15 6 99.081 101.529 103.678 
4 19.761 23.871 25.821 27o202 28o720 40.923 4'+o797 117.944 51.059 54.273 57.445 
5 139.262 187.7115 205.11111 208.690 209.509 274.811 288.150 289.1196 290.268 291.154 292o193 
6 86.954 92. 3 03 90.6110 88oi35 86 ol46 125.571 127.925 127.331 126.616 125.871 125.371 
7 8.188 llo695 14.185 ·15.161 16.680 22o975 25.593 27.712 29.564 31.231 32.7'13 
8 3 .ou 4.870 6·.389 1 .!ne 8.498 11.;101 12.7'111 14 o151 15.338 16.355 17.234 
9 3.475 3.373 2.334 .'Jif9 -.502 • 793 -.27'1 -1.!!08 -3.59'1 -5.517 -7.57'1 

10 . 90.1193 137o313 151.335 162.212 165.370 193.656 199.701 193.161 190.287 1911.511 200.869 
. 11 62.760 .91.1!13 103.1166 111.349 118.960 163.102 183.325 195.916 205.i85 . 2111.899 223.083 
12 II o872 6o936 8 .61)5 9o89'1 10.938 14.511 16.312 17.845 ·19ol01 20.150 21ol.l35 
13 21ot21 23.368 24.394 25.273 26.038 37.172 3~·.139 110.67•2 112.310 113.839 45.279 
H 36.977 72.708 9/ioto\1 1()5.072 1.08.684 1113.722 JJ>7o865 184.756 199.34 0 212o383 224.335 
15 13 .u'l4 25.287 28.515 29.21111 29.251 38.305 110.1159 'IJ.02D 41.553 '13.5811 4 s .e "4 
16 211 .819 27o664 27.3 65 27.053 26.2 03 II 0 o 29 7 '11.573 .41.918 113.027 411.111 45.263 
17 33.467 37.256 36.737 36.408 35o3'H 52.97 2 54.335 5'1 •. H9 55.'138 56.364 57.227 
18 21 .099 .28. 093 29.5119 29.4'31 29.07~ 42.230 '16.119 47.H 1 49.392 51.126 52.820 
19 55.234 69.8911 75.618 80,435 811.972 124.1176 139.333 151.932 16~ .9 01 179.001 193.1130 
20 5.606 7.8911 9o021 9o610 10.022 13o355 111.951 15.9311 16.641 17.177 17.5&7 
21 30.812 36.119. 36.729 36.838 36.6911 56.975 61.3112 63.79 7 66.029 67.9119 69 .62() 
22 21oCJIIO 30.300 35.4111 38.029 39.812 52.830 58.302 62.155 611.977 67.264 6.9 .135 
23 19.2113 n.too 42.511 116 •. /i-60 50.466 68oil25 77.6 711 83 .!)52 91 .5 D 1 99o3lt i) 107.152 
24 33.064 37.941 37.753 37.170 36.259 54,632 !1!..318 56.502 57.518 58.1126 59.281 
25 16 o541 19.639 19.486 18.798 17.356 26.195 26 .s 03 26.1126 26.592 26.703 26o81t5 ~ 

26 36.222 5~.594 58.507 64.169 68.926 93.874 106··"1.! 116.085 1211.902 133.008 .HOo335 \.0 

27 18.592 18o620 17.'164 16.611 15.8H 23.571 2:5.13~ 22.4 2 2 22.110 21.83:1 21 .6 [I 3 
28 6.355 a·. ost 9o4111 1 Oo 1Ho8 llo238 15.292 16.7117 17.975 19.025 19.954 2 0.78 7 
29 19.610 23.319 2lo806 20.41)4 20.\.163 28.83~ 3:1.313 2'3.911 8 29.597 29o6ii<li 29.752 
30 4o566 5.675 6o197 6.590 6.901 9.518 10.373 11.032 llo710 12.363 12 .986 
31 31 .505 46.370 51o159 51o<J58 50.'118 7'1.581 83.699 80.997 92.0 58 9'1.313 95.1129 
32 27.787 31.4'12 32,152 32.009 32.il8lt 43oU81 114.887 '15.590 115.399 '16.358 lt6o716 
ll i26 o't6l 172o1115 189 o'l 03 190.:!1116 189.876 269.770 297.6.93 3111.372 325.160 335.231 3113.756 
34 45o013 6'11oS76 69oll20 7 8. 991 8!1o269 129o321 150,963 170.539 190.81111 210.918 2SO o5 05 
35 5.284 5.372 5o111 lloll96 11,937 7o5CI9 7.672 7.628 lo676 7.'759 7.861 
36 411.785 6~ol01 73.1154 Ho!B7 7'1.1134 107.575 i17•917 120.H7 i25.775 i3i.36J 135..840 
l'r llfo-\.4& u.rn ,ll.990 '+1ol4'1 ~2.1119 5!!.019 62o198 65.7!) 3 67.725 , ~. t'lll 7D.Slt2 
~e ~~~""' H- ~IIi iilo'lt:.ll )t.~Utlil :tB. iiil~ ti:leUO t.IJ.'r~~ "~ .:lb ii elioo~ll 'l~.o23 'lo .•:hn 
39 3'3.263 55~73'3 60.611 61.CH 5'1.2!1'1 86.':'19;) 97 o!l '13 1(13.836 l:l9.!J36 113.837 11S.5'18 
40 II .,tl84 5oCH 't.145 3.375 2.653 5.157 'I o9119 '1.1129 11.156 3.935 3.756 
u 16.6'37 25. i81 29.09'1 3 u .296 31.176 112.123 119 olf 03 52.117 511.837 57.339 59 .a 32 
42 5.018 llo'H6 .... 527 ".281 'I ol26 6.501 &.1109 6o22'1 6.132 6.!) 78 6o0'18 
43 22.'127 35. '19& 4'+.7711 51.390 56.681 75.293 87.385 97.690 107.066 115.761 123.936 
114 146.286 175.352 187.123 1911.181 198.195 297.667 321.161 335.15'+ 350.101 363.233 374.686 
45 21 .. 062 27.775 :B.589 38.528 lt2.824 55.3~2 61.590 67.312 72.572 77 .'163 92.062 
46 lo988 2.223 2 oOP.1 lo890 1o723 2o598 2o653 2.563 2 ... 72 2.389 2.307 
117 2f.."l27 33.638 32 .61i9 32.596 33.9<16 51.232 56,980 59.11 0 61.666 64.845 67.'!92 
48 27.805 38.788 411.612 4 8. 8'1 3 52.388 72.925 82.7119 90.2611 97.560 1011.717 111.671 
49 12.8711 1!;.'100 16.2113 16.835 17.335 25.889 28.0114 29.682 31.658 33.885 36.217 
50 111.1173 26.271 28 o587 3D.n9 31.286 43.921 49.893 52.H1 55.594 58.755 61.709 
!11 6 .eo11 8.9H 10.493 llo6H 12.692 17au82 l9o01l1 20.6113 22.063 2 3 .3 36 2'1 .• !)(;6 
52 1602 ol20 2130.'5'H 2329.25/t 2429.068 21189.910 3466.319 378'1.298 3969.958 41'18.357 11325.088 4492o888 



M1olesale and Retail Trade Output Impacts 

61 XIIRT 1980 1981 1982. 1983 198'1 1985 1986 1987 1988 1989 1990 
1 38.217 t8 • 8~ 0 53o479 56.970 60 .23·1 82.563 ':10.732 . 96.297 101.526 106.609 111.278 
2 1o507 1o729 1o588 1e3'16 1ell81 1o817 1.680 1.~61 1.210 .955 .709 
3 65.120 87. e67 '1bo02b ~~~.~<!4 '1':1ol<i'l l2'1eb:l:i Hiio·i62 H5.76:i :i5uo967 lSSoilo l~V.O~Ci 

4 20.655 23. ~;!0 2'1.729 26ol14 27.683 39.771 43.3 25 46.152 '19 .479 52.863 56 o158 
5 319.021 ~76.552 383.756 383.1188 386.421 542.843 575.007 588.965 606.796 625.606 643.852 
6 66.275 70.473 70.820 70o4.43 70.448 99 o773 103.119 1C'Io226 105.257 106.H6 107.371 
7 33.9!:'1 36.780 36.160 311.1(;5 33.253 52.16'1 53.8 02 55.220 55.967 57.195 59.150 
8 ~ .20'1 7oH9 8 o059 8 oZ18 8o350 11.797 13.282 1'1.096 14.780 15.41!5 16.139 
9 " .8111 5.(JII6 4o394 4.270 "·" 03 

1;. 712 !lo266 8o427 8o798 9o28'1 9. 739 
10 95.765 137.327 152.179 159.876 16!1.5'12 219o428 2112.76'1 254.'158 266.051 279.563 293.ou 
J! 70.170 1COo789 113.078 120.872 127.886 174 o631 196.057 209.505 22lo769 233.936 245.320 
12 12.122 16o001 17o155 17.681 18.21'1 25.312 27.8 06 29.146 30 oil 19 31.723 32.956 
13 18.78(1 22of67 25.217 27.052 28.916 39.'144 43 .33'1 ~6.'13 4 119.552 52.642 55.6iR 
14 82.706 131.928 1'16.973 156.125 162.467 221.'113 2 ~2 o.H2 270.140 288.778 307.438 325 efl52 
15 27.878 43.051 '16.090 '18e293 5!ioJ55 66.730 n.336 77 o2 31 82o033 87.269 72.5'16 
16 3?..11 0 40.722 ~1.727 113.232 ~~.798 68.781 77o251 82. 9~ 3 90.3 56 99.379 109.726 
17 17.682 21!.417 19o625 20.1811 20.616 28.974 30.5 33 30.967 32o!i19 33.!171 Ho012 
18 28.722 3q. 581 ~2 .381 '13.389 qq.:J79 bloUb1 6!h652 72o 0:1 J l:!o:lbb l':lel':IU il2 o9 U't 

19 II 7.255 56.631 60 o1 i19 611.'176 69.937 102.964 115.087 H6.i66 13!1.675 152.093 1!.5.701 
20 11.064 12o959 13 .u 54 13.282 13.770 19.788 21.3811 22.18 0 23.0211 23.820 211 .s 04 
21 '16.1171 54.538 51.H9 50.899 51.358 80.713 8!1.206 'l1o261 95 o5111 HG.~!l6 1~11.217 

22 65 o668 711.650 76.835 7tt.821 7'1.32.'1 1lto'l71 117.350 122.095 125.237 123.023 132.165 
23 56.236 85.266 96.099 100.2'89 105.667 111'1 .323 16'1.860 175.911 188.8511 2Q2.4Dil 2tS.e't5 
2~ 211 .~63 29.606 29.373 30.119 30.66~ '13.112 45.875 117oH'I '18.639 511.273 51.812 U1 
25 21 • 2 8~ 29.468 31.531 31.'117 31.722 'IJ .2'1'1 q] ~3'1'1 ~9.03 7 50.660 52.'180 5'1.32'1 0 

26 52.367 73o9ll 80.7117 84. 6'18 88.082 120.~96 135.086 1113.577 151.993 160.575 168.723 
27 He689 16 • OC8 15.32'1 15.()00 lilo9'1Q 21.0117 21.552 21.,80 21o568 21.75'1 21 .961 
28 9.950 16.008 19.8 73 22.6'31 24.683 31.7 35 3!>.0(;2 39.530 42.2511 4'1.959 4 7 o'l91 
29 20.619 ~2.579 21.7 05 20.522 20oil97 28.262 29.878 28 o'llil 28.355 28.'159 2&.629 
30 8.612 10.332 10.7'15 11.087 11.601 16.311 l7o677 18.5119 19.'172 20.396 21.2311 
31 82.697 ,7.767 99.519 95.321 92.229 1'12.157 151.-'197 158.270 162.396 1D7o363 171.389 
32 39.231 lf3.925 45.165 .'1'1.3112 4'1.095 59'. 082 61.577 62.'192 62.975 63.457 63.97.2 
33 153 o2H 222.65'1 220.61i5 217.197 215.)23 311.833 351.915 365.382 :na;no 392o231 'latt.619 
H 54 .6 07 14 '3511 82 .6 00 89.061 95.618 135.1157 151f.595 169oU1 181ioH2 199o661i 21ilo639 
35 5.267 6ofl68 7 .o 17 7. 3il'l 7. 731 11 .• 4'12 13.015 13.137 8 lllo9'12 .16.293 17.851 
36 52 o054 73 .1!91 76.056 77.755 79.693 111.698 •12;5.276 127.234 133.363 i 40.063 )'16o668 
3't ~?.'.IU '"·"~" 31JtlOU u ... ~~ 30oA1l 45oi19) 117,'1ql 'Ill.~ 9 6 49.1ll0 SJoll'l S2 oU 1 
38 25.5~b .52.111 ll.l!80 H.tctH 31t.i.5'1 'lf1.0H :ll.lE. 7 • 5b.5b'l 6!1.142 6l.'122 b '· r.50 
39 82.076 10'1.852 109.7;)1 1118.6~9 108 .set 162.63/i 171.616 186.9'1 8 195.2711 2011.056 212.167 
'10 6o872 7.909 7.57'1 7.2ao 7.237 10.991 11.660 llo818 12o099 12e'l26 12.7 06 
'11 34 • 210 '1Pe'187 53.2 36 55.0111 56.!171 79.1 H 89.233 9'1 .86 3 99.89'1 105.182 110.'137 
'12 2.168 2.291 2.319 2e337 2.3'18 .3.267 3.282 3.28 6 3.285 3.279 3.270 
113 5'1.528 72.'160 81.'156 8 7. 1'12 92 •. 372 128.518 1H.097 155.!H7 167.169 178.31!6 189.123 
411 213o7'11 262.261 26'1.103 275.'121 286.372 li1'1.297 '151.1'17 '17~.'H6 1195.775 521.1'11 5~11.909 

45 32.970 36.171 !8 .2 75 39.8&9 111.521 56.5'15 53 .a 56 62 oil e 8 65ol09 6 7 .6&'1 7ilel 79 
116 II .01 A 5.137 5.2 07 5.063 11 0 949 7.018 7.595 7.77 3 7o90J Boil 59 8e199 
47 54 .8 02 67.337 72o8'H 79.623 87.916 131.283 150.359 166.~88 184.0'+8 201.~2'1 218.278 
~8 52 .4 D D 6qeA7~ 76.156 81.106 85.951 120.466 135.469 146.193 157.287 168.51i3 119.1178 
~9 9.969 111.663 10.078 lll.132 10.371 16.715 17.824 1R.806 .211.456 22.51'1 24.762 
50 39.680 59.639 65.105 67.815 69.838 95.918 107.995 114.791 121.606 128.602 135.2!15 
51 9,csq 10.735 lll.928 11.0111 1lo226 16.11!1 17o2ii0 17.666 1Bo167 leo717 13.2 66 
52 2356 ·" 78 3033.638 318u.ll64 3266.850 3356.3il0 ~7117 .306 5212.8~'1 51178.596 5759.'Jit0 6u!.~.121 6338.1105 



Finance, Insurance, & Real Estate Output Impacts 

62 ltFIR 1980 1981 1982 1 'l83 198'1 1985 1986 1987 1988 1989 199(1 
1 23.972 35.t96 42.3'17 48.898 5'1.269 69.801 79.672 85.229 90.504 1H.595 97.7'39 
2 1 .248 1e625 1e 8 91 2·. oo9 2e0'16 2.954 3 .2111 3.389 3·.4 37 3.432 3e400 
J 41.310 73.560 "~·bb~ oileu~"i o5.35i Hz.~r:.;; 11~ .<:c.r, 1:::.331 :,,-:::.1-=l . , ,. " ... "' n:. .. c9G ...... , • .J ... , 

4 12.048 l'll·'i~8 12 ·1 05 13.064 lit. 6711 22.701 25.589 26.'125 29.006 31;.557 34.018 
5 276.023 ~!i2.256 101.220 1'*7.760 129.137 253.64'1 22e.s12 130.436 109.141 92.748 76.581 
6 93.323 102.7tt8 10'te55 .. 103e'l'tli '104.228 1'+6.662 154.12B 157.002 158.573 160.018 161.615 
1 7.5f.3 10eC&9 12·62'1 llfe'lB't 17.133 24.328 27.978 31.679 35.457 39.3U1 43.180 
8 5.293 6'eA59 5 .21f9 5.036 5.181 8.291 9.619 9.338 9e't't6 9.621 9 .IU1 
9 7.377 3.613 -1.153 -3.493 -4.516 .H7 -.922 -3.747 -5.6"14 -7.iJ47 -a .533 

10 124.551 215~807 21le7il4 227.2'36 237.659 261.911 263.011 2"14.193 233.941 238.899 244.527 
1\ 69 .'t27 115.138 122.515 136 .79C 153.221 2:J6.839 2'11. 77.2 255.956 212 .o96 287.648 239.895 
12 1.251 11.1170 11.783 12.7.?.6 13.719 10.176 20.971 21.346 22.959 23.880 24.685 
1l 5.692 7.853 1 !J. 275 12. 82 5 15.1f91 20.875 2'1 .698 28.74 8 32.980 37.360 '+1.859 
14 26.997 42.738 "19. 711 52.'llf9 53.13'+ 77.676 §3.5"15 96.621 103.836 110.715 117.272 
15 .475 le<\70 .'t76 -1.039 -2.496 -1.1f47 -4 .128 -7.5 7 8 -9.824 -11.326 •12.337 
16 10.282 r3.C81 l"'e012 14.502 llle617 20.96"1 22.909 21t .14 0 25.463 26.763 2B.015 
17 27.887 .52. 6 71 17.&5(, 15.045 .111."1111 28.858 30.241 22.427 22.878 23."194 23.973 
18 14.628 24. 112 l'l • .)lb ... 173 ., .. , ., i;: .... ')/ i'ie.iili .Ll.33o o.:su-t a • .:.;.:, oe8ol 
19 23.39~ 29.275 27.608 30.657 3"1.188 52.61f7 61.134 66.889 7~.:133 83. 70"1 :12.70"1 
20 3.750 fl. 776 5.056 5.239 5e398 7.491 !le265 8.!'.1 o 9.875 9.il'12 9 .Dl 
21 31.956 40.876 43 .o .;5 43.'3'13 H.822 6&.089 H.16S 79.{)!18 83.()85 86.860 9~ .2'16 
22 16.71f2 17.272 16.751 15.'J24 15.562 2"1 .181 25.162 25.379 25.5"13 25.680 25.733 
23 8 ."140 22 .r.67 29 ·" 95 33.47\J 39.:J27 54 .9!\1 68.520 78."195 88.75.7 10:J.049 111. H5· 
24 5.391 2.787 1 •" Cit .!326 -.299 1.375 -.655 -1.396 -3.001 -3.922 -"1.739 
25 'I .!H1 5.758 7o099 7.898 8.132 10.292 10.762 10.908 10.816 10.585 10.270 01 

t-' 
2(, 25.582 28.352 211.510 28.615 32.850 "18.393 52.563 52.321 55.569 59.790 !.2.9"10 
27 8.991 H.He 14.1137 l"'eo\9"1 l 41 .'+2"1 17.838 19.623 19.71!1 19.81'1 19.930 2.0.075 
28 5.389 '1.107 3.527 3e'IC.5 3.5"16 6.369 6.10"1 6.223 !).(,5,.. 7.106 7o575 
29 12."123 1(,.130 11.1f92 8.365 8 .• 352 13.662 1"1.938 12.869 11.388. 1 0.'157 10.711 
30 "1.119 6.198 4.558 3.'l36 3·.572 5.607 6.560 5.961 5.R51 6ool13 6.273 
31 10.111 18e5H 26.66(, 33.922 3~.935 53.2't2 63.61J 73 •. 637 82.321 91.1f29 33.048 
32 20.503 35. H"' 36.717 33e921 31).356 36.397 ltDe768 "'le!i23 "'le925 42.053 42e317 
33 95.907 110.812 117.1,39 119.038 11"1.146 177.963 212.601f 236.782 255;.461 267.375 27!..335 
34 21.005 36.16"1 48.39'1 60.188 12.3 'Ill 100.383 125.032 1"19.21 0 173.689 198.107 222.079 
35 1 .5'18 1 .1 0 9 .7iH .'i·'l'l ... 07 1. :l31 .86i .72" .693 • ?os .7"11 
36 12.038 17. 0"19 16.817 15.627 15."140 27.'15"1 28.666 27.065 27.161 28.363 29.895 
31 33.266 37.381 2't.'I'+A 25.026 25.1'19 '13.227 45.6u9 ;,9 .o a 1 39.879 "J.5i13 lf1 o156 
38 15.~17 rT.916 l3e13!> .1J.zqe 14.028 2<t.:l77 27.'139 26.:J89 29.()23 32.6.17 35.032 
:!9 23.2112 13.5&3 5.7 liD -.915 -7.066 2.!!68 -2 eS't8 -7.275 -10.81141 -1"1.119 -17.395 
40 5. 778 6o599 6.356 6.122 e. .oo8 9o290 9e8H 10.079 10.387 10.732 11.073 
"11 9o'l5'1 13.1) 78 13.934 14.0!14 14.332 20.3!.5 23.263 2"1.879 26.135 27.366 28.709 
42 2.318 2.334 2. 0 il6 1.766 1.637 2.675 2. 733 2.662 2.682 2.750 2 .• 11"16 
43 20.717 39.695 52.J53 6~.072 72.773 9lt • .718 113.648 129.25!! 1"14 .e 11 160.171 175.032 
414 151.230 1 &7 .e75 117.575 121.'175 130.683 221.798 246.336 226.929 238.'1"14 2"19.910 258.975 
"15 12.6 C2 re .658 2'tel67 29.045 33;'t21 lt2 .• 727 "18.899 5'1 .!) 7-9 61i.il87 65.177 7:1.0(10 
'16 1 .723 2.686 3.185 3.352 3.383 q .327 4.81'1 5.121 5.3 il"' 5."1110 ·s.5"10 
47 3"1 ·"a" 25.281 -H .969 -25.210 -13.372 9.764 10.20R -'I .62 0 -5.961 .100 3 .3"111 
48 31.'1 .. 0 42eA50 38 ·" 40 412 .fne "15.291 67.637 76.615 77.270 84.559 91.361 37.980. 
"19 2 .iJ67 2.465 2.4179 2e4"A8 2.411 lj .12 5 41 .8 02 5.523 6.513 7.8"12 9o"'9"1 
50 26.386 36.565 20.673 19.1341 19.656 37.867 "12e4"10 36.0"19 39.215 4Uo71"1 "12.921 
51 2 .76 7 3.30!! 3.156 2.ac~ 2.63.7 3.880 4.123 4.!)76 3.920 3.71H 3.694 
52 1"139.696 187&.327 1644.7B7 1673.:}57 17"12o7H 2572.956 282lt.S'J6 2784.78"1 2915.8417 3071.221 321.2 .2& 7 

_.., .. " 



Services Output Impacts 

63 l(S!:R 1980 1 ~81 1982 1983 1984 1985 1986 198.7 1988 1989 1990 

1 22.11 7J 33.983 41.469 H>o198 51.117 66.051 74.'146 80 •. 688 85.'178 89.365 :12.612 

2 3.755 3o549 2.981 2.178 1o639 4.140 3.986 3.'196 2e9Ril 2.6.57 2.350 

3 49.360 78.815 95.249 100.329 99.170 119.878 13!1.u31 137.:S58 142.4 38. 146.317 149.573 

4 9.510 12.690 Ho402 15.704 17.120 24.208 27 .'112 30.117 32.855 35.6~8 38.293 

5 133.558 160.175 160.n4 151.916 1'15.158 208.4't5 206.678 195.560 185.739 177.605 170.220 

6 79.999 87.831 85 .suo 81.638 79.266 113.533 117.015 116.018 ru .995 · 112.1-25 11ue725 

7 13.597 1'9. 417 1!l.186 .17.189 16.186 25.65'1 26.18'1 28.791 29.629 30.622 :sl .5 86 

8 4.759 7.398 8.5 o6 A.917 9.111 12.296 13.845 1'1.743 15.310 15.793 1£..229 

9 5.218 4ot'66 -.0'13 -4.080 -7.168 -4.991 •6 .224 -9.0 09 -12.!193 -15.016 •17.885 

lO 'J'I o820 166.595 196.951 210.798 '213 .600 243.006 25~.807 251.309 247.691 251.851 259.724 

11 53.453 79.657 89.7 66 95.650 101.608 1:59.531 156 ·"' 10 167.006 1H.Il17 182.129 ·188.759 

12 5.304 6.f'62 7.554 7.995 8o439 11•914 13.141 13.918 14.455 14~865 f5.185 

13 1 ~. 3 08 13.£4 02 16.763 19. 1'96 21.329 28.289 31.638 3'1. 774 37.729 40.552 '13 .2.69 

14 19.{·55 34.631 45.0J3 50.011 50.428 '73.062 85.U1 94.2 8 6 102.965 110.834 117.831 

15 q .212 n .• 798 13 .o 30 12.fi'l6 12.212 15.889 .. 1&. 766 15.H6 15.295 15olllf6 1 ~ .. 6 72 

16 11.883 1.3.432 12.934 12.513 12 o152 18.298 19.123 19.232 19.569 20.117 20.793 

17 9.642 13.535 15.816 17. I04 17.726 22.934 2~ .a &6 26.1 Q 3 27.0!15 27.726 28.331 

18 15 .297 21.370 21.815 20.473 18.817 28.-HO 30.950 31.235 31.505 32.010 32o552 

19 25.806 35.618 40~892 '15.456 50.289 73.926 87.886 101.'146 115.622 131.0:54 1'17.280 

20 6. 751 9.984 11.7341 12.671 13.295 17.518 19.729 21.16 7 22.170 22.892 2 3.4 116 

21 24.705 32.fl00 35.985 36.13.6 36.946 53.147 53.949 64.56! 67.650 70.0i8 7i.917 

22 2£..557 35.~62 40.217 41.188 41.685 56.825 62.013 64.888 · 66G600 67.'317 68.914 

23 9.635 12.985 15.191 15.067 16.268 28.331 31 .• 7 21 33.7.95 38.148. '13.3541 50.223 
24 12.015 15.286 17e321 1fo 3418. 18·. 64 2· 25.357 26.60'1 27 .2'1 9 27.595 27.799 27.91'1 
25 8.206 12.242 13.837 14.095 13.634 17.8'13 19.202 19.631 . 19.737 19.795 . 19.&72 CJ1 

N 

26 20.594 29. 098 36.0'tl u.on '17.712 6'lo543 74.&514 84.033· 92.749 10:>.871 108.286 
27 8.448 9.413 9.546· 9.338 9.&68 12.525 12.641 12 .~ 9 1 12.262 12.l32 11 .a 25 
28 6.156 8.313 8.8'18 9.012 9.178 13.073 1'1.336 llfo859 15.318 15.796 16.240 
29 29.112 39.~93 35.3112 28.4-10 25.311 0 36.598 40.356 31!.1811 311.903 32 .8l6 3'1. 6111 
30 4.610 5.690 6.175 6.531 6.8'16 9.599 1!1.428 11.082 11 !" 757 12.430 13.083 
ll ll'. 782 8o'lt;!'l 5.615 2.685 -.971 7.;):16 6.322 5.3811 3.708 1o451 -1.471 
32 20.612 26.170 26.516 25.112 23.683 30.698 31.179 31.515 30.693 29.735 28 .Bbl 
33 4 7 e8't4 He046 93.638 103.919 107.998 142.779 162.455 180.271 193.68/l 203.512 2lil.421 
3/l 27.503 4'1.378 55.860 65.90'1 75.980 106.3112 128.81'1 1'19.5'1 1 169.8'10 189.880 209.4 '16 
35 2 .18'1 2.131 lol\711 1· 7'1 5 1.706 2.741 2. 767 2.!.95 . 2'· 6 84 2.?17 2.777· 
u. 17.667 36.9117 411.337 46.106 46.918 6'1.641 72.566 H.H7 76.917 7'J.835 83.068 
37 20.691.1 23.7:16 21f .881 25.523 25.935 37.819 39.727 40.7!30 i+l.'l07 '12.121 ,?,.'\96 
38 10 .C.90 25.225 27.471J :!P..C.I\6 29.8119 42.967· 11'1.211 ~~-'1.72 57.!>55 6l.G26 r.~. a:: t 
39 45.888 6e.320 60o71l 5e.J73 55.515 &7.'1711 98.015 102.587 1iJ7.il22 111;'653 116.453 
40 3.666 5.233 6o11t8 6.637 6.674 9.309 10.269 10.965 11.521 12.002 12.442 
41 15.712 25.796 30.061 31.537. 32o'IIJ6 'l3. 048 49.649 53.725 56.505 58~955 6t.:Hf 
42 1. 979 lo227 .4 40. -.069 -.369 .26/l -.197 -.646 -.967 -1.211 -t.u3 
o\3 32.157 45.~:1!1 53.831f 59.4'31' 64.552 89.6'!7 1t2.1f34 112.752 122.447 131.629 141.1.269 
._,. 145 .3oo ~~~.288 205.652 . 215.'181 223.069 325. 694 36C.7fl5 381.101 ltll0.184- 417.773 433.3.57 
45 25.689 29.387 31.728 33 .. 5.01 35.•221 47.642 50 .a 79 53.519 55.947 5A.273 '!)(J.518 
46 1. 7 0~ 1.~58 .877 .423 oil33 .594 .255 -.122 -.'166 -.8oo -1·127 
47 '2!'.585 2'1.183 17.947 14.965 15.794 32.634 35.117 34.900 35.746 37.843 ~0.093 

48 30.913 '16.489 55.183 61.1125 66.8115 93.183 107.471' 118.770 129i5'33 140 .• 184 150.550 

"" 5.329 6. 002 6.116 6.316 6.555 1Uo54D 11.421 12.228 13.356 14. 72/l 16.209 
50 19.912 29.938 32.464 33.912 35.110 49.358 55.H8 59.266 62.892 66.5115 69.983 
51 4. 713 !>.31!3 7.2 't7 7.682 7.996 10.861 llo'J37 12o65li 13.153 13.5&1 13.925 
52 1253.134 1731.465 1906.0'111 1975.123 2017.769 279'1. 812 3075 .41!) 3234.532 3'575.'l38 3520.224 3.66U • 74 7 



Mining Employment Impacts· 

3 EM IN 1980 1981 1982 ~ 983 198'1 1985 1986 1987 1988 19119 1990 
1 o157 .250 .323 • 365 .·391 .'175 .52'.1 .562 • 583 .5'.16 .603 . 
2 .ooo -.029 -.023 -.017 -.012 -.007 -.018 -.o 12 -.006 -. 002 .003 
3 .289 .536 • 7 31 .899 1.0'11 lo278 1.'175 1o639 1.176 1.891 1.988 
o\• .111 .• 110 . .113 .117 .• 12 0 .1 73 .175 .1 7 8 .181 .18/t .1!16 
5 .!'tt2• .• 0 79 .112 .1'12 .169 .212 .251 .286 .317 .3'1/t o36a 
6 .212 o't07 .586 .tso .900 1.123 1.329 1.516 1.689 . 1.8'16 lo'Hl 
7 o042. .1)72 .095 o112 .124 .156 ~18~ o197 .210 .218 .224 
8 .ooo .ooo .0 iiO .ooo .ooo .ooo ~000 .ooo .no . eOilO .oo.o 
9 .ooo ·.coo. .ooo .ooo • 000 .o·oo .ooo .oo 0 .ooo .;ooo .OilO 

10 .ass ;,(190 olll •125 .134 .163 o181 .192 .199 .• 2:13 .206 
11 .052 .076' .087 .092 .;o9s o125 ol39 o14 5 ol'l8 •ISO .150 
12 .IJilG .0()0 .ooo .ooo .• coo .ooil eOOO .oo 0 .ooo • 0 DO .ooo 
13 ·ol'IO. .219 .265 .291 .304 .37il .'I 08 o43C .'14'1 .452 .tt57 
14 .ooo .ooo .ooo .ooo .ooo • JOil .o 00 .ooo .o·oo · .!100 .• oc,o 
l5 .ooo • 000 o&OC • DOC· .ot~c oGilil • D li.ll .o 0 0 .ooo .ooo .C:IO 
HI ~OJ if • 1)/18 .. o 5''1 .osr ;.OlHi· .on .019 .ou .ou oc\U .ou 
17 ~0 l5' -.0141 -.02~ ... 925 •o011 ,..il01 -~oo5 -.oo·1 •.OlD .oiz .036 
18 ·,no .262 .311 .338 .352 o4'16 .497 .525 o540 .!148 .553· 
19 o11t3 ~lH .;145 ol46 o147 .238 .;2111 .243 o246 .249 .252 
20 .ooo • 000 .ooo • OOCI .ooo .ooo .ooo ·.ooo .o·oo .ooo .oo~ 

21 .c 00 .CIJO .o 00 .ooo. .GoG· .oilo .o oo .oao .o i) 0 .oo·o .ooo 
22 .1 ilS •l 03· el 03 e102 .102 .152 .151 .15'1 .151 ol51 .151 
23 .188 o369 o51t5 • l'i 'I .876 1o130 lo.H5 1.611 1.838 2.057 2.268 
2o\ .oso o0.76 .090 .098 .102 .124 o136 ·1 '13 o1 '16 .... 7 .11!8 
25 .042 • 0'12 o01t1 oOH .o'1.1 .o57 .057 o05 7 .0!16 .056 o056 
26 .105 e091 o09'1 o098 o102 ol't9 ol45 ol5 0 o155 e159 o163 U'1 
27 o213 .214 o215 .217 •218 .296 .293 o293 .295 .296 .297 w ''_;. 

28 .G3o\ • v27 ·.028 .030 .all ' • Olt1 .0'15 o04 6 oO't7 o048 o0'18 
29 .0116 o127 ol45 .152 .153 o18S .203 .2 08 o210 o2()9 .2.07 
30 .coo • 000 .ooa .ooo .ooo .ooo .o ilO .ooo .ooo .ooo .ooo 
31 .053 .056 ~060 .065 .069 .1 08 .us .121 .125 .129 o133 
32 .124 .0'18 .062 ,; 078 .o92 .1H .i 16 .131 o1o\5 .• 157 o168 
33 .os7 .081 .09.6 .us .111 .157 .178 o192 .2 00 e206 o21i) 
34 ·122 .1911 .249 .28~ .309 o396 o't52 · olt92 .521 .5q2 .ss8 
35 ol! 14 • 01<\ o014 oD15 o016 o022 o022 e023 e024. o02'1 o025 
~6 tUB .au .~98 .~n1 . ,477 e636 11H eH2 1e048 &tl8,) · 1e.H5 
n tllli •eDit? •aO!ifl •eOH • Ol!(f elU .ou .on ell? el!U elA& 
sa t08$ .He .uo tU4 e2!U e31l tHY. t!92 t418 .458 .~!14 
S9 a221 •231 •268 o31~ .375 .S75 . •655 a?H .au. •884 •IJ52 
u .ooo .ooo .ooo .ooo .ooo .ooCI .DDO .o 0 0 .ooo • DO (I ;,0011 
u o023 .1135 .041 .04-\ .046 • 059 .065 .069 .071 o012 .072 
o\2 .005 oC03 .003 • Qij4 eGil4 • :lil7 oOCS eilol6 .00 06 o007 oliO! 
'13 o206 .310 .380 .tt28 .lt62 .583 .(>.49 o!>96 o731 o757 .179 
44 o465 .908 1o332 l.H7 2.123 2o754 3.357 3.H1 4.'179 5o001 5 • .-99 
45 .073 .125 o161 • 1:86 .203 o21t3 .271 .291 o305 e!!.:i .323 
46 .• Goa .eGa .008 .oo8 .• oo8 .ou .ou .ou .ou .on .ou 
u .120 .236 .350 o459 .565 .732 .893 1o049 lo201 1o348 1olt90 
48 .072 .125 ol6 .. .r9tt .217 .271 .312 .345 .37\ .392 ... 09 
49 oC99 -.165 -.222 -.181 .•.106 • 027 •e02't o015 .;,93 .179 .263 
~: .. es~ .~!.1 .cc,s • 0!.9 .(174 0 \04 -lin .11• .119 .122 o125 
51 o0l6 .o .. 8 .062 .on ..• :198 .135 o160 e187 e2H e2o\2 .270. 
52 4 e371 5e887 7o666 9o330 io.8•7 14.355 . 16.3.80 18oU7 20o322 22.068 2.3.681 

N<JI'E: Fmployment impacts by industry are in thousands of man-years 

'7 !!'· :-· - ~ .... 



Construction Employment Impacts 

II ECC 1981) 19111 1982 1'193 19811 19~5 1986 1987 1988 1989 1990 
1 2.625 3o488 3.771 'to053 4.300 5. !3'22 6.497 6o:JO 1 7o268 7.581 7.6611 
2 .ooo .ceo • 0 00 .ooo .ooo .'ooo .ooo .ooo oi!OO .o~o .• o 00 
3 6.775 1.0.46~ 12 .2 35 11.368 9.6111 11.290 12.041) 12.696 12.789 12o67(i 12.53~ 

4 1.246 1.582 1.5a4 1.661 1.8\19 2.666 3.117 3.4 4 0 3.828 11.265 'l o144 
5 12 o'+71 10o952 8.87'1 7.978 1. 70'1. 14.318 13.329 12.2 21 12.062 12.2~3 12o516 
6 10.652 13.153 13.157 12o76(l 12.628 17.251 18.538 18.901 18.833 113.92 .. 19.097 I 

7 o781 1.557 2.111 2.466 2.677 3 o3110 3.913 4o331 4oi.39 \o878 5o073 
8 .816 1.031 loU40 1.035 1.1142 1.551 lo684 lo709 lo723 lo757 loaC.O 
9 .244 ot'40 -.187 -.lOR • 002 o387 o331 .190 o19G .• 223 o240 

!li 14 .~!C. 2--. "t,ll :?R,OII~ 3il.177 31.049 30.373 27.1137 21.000 11.775 17.75'+ 18.~29 

11 7.l6a 9.755 10.la7 10.603 1loOH 16.302 17.6 79 18. j .. 't 19 .u 16 19. 70lt 20.320 
12 .... a1 o693 .802 .901 .977 lo3l2 1.4 71 1.572 lo6'+11 1o695 1· 73t 
13 .775 lo531i 2 .24'+ 2.909 .3 .53 0 '+.465 5.356 6.2(11 7.006 7.776 a.S23 
14 .a3'\ .727 .5 83 .887 1o21t9 2o427 3.036 3.;76 4.307 5.on 5. 7'16 
l!i o'l4lf .769 1.2 33 1.~93 1.!132 2o563 2 .a u3 3.070 3o331 3o612 '5.889 
16 .'788 o931 1 .:J 13 lo166 1.287 1o864 1.958 2.07 3 2o178 2o263 2o338 
17 1o'l66 1o188 1o211 1.348 1.463 2.162 2olo\1 2o 2 21 2o314 2o393 2o466 
18 1.663 3.431 3 .ttc;l2 2.952 2.'+ll6 3·.3H 3o992 3 o988 3.658 3o5l1 3o467 
19 3 .2'+1 3o763 3oa27 4 oil 06 So31l 8.577 10.726 12.827 15.236 17.859 2aob53 
20 o499 .762 •899 lo'Jll 1oC96 1.434 1.6;H lo75 0 1.850 lo93·4. 2 .c Jl 
21 2.1194 2 o956 2.997 3. [81 3.362 5.065 5o75't 6~121 6.3911 6.571 6. 7 09 . 
22 1.880 3oH8 '+.031 't o'67C 5 ol83 6.556 7o566 8o32 9 a.930 9o421 9.825 
23 .882 J.9,0 1.978 1o920 lo993 3o136 3o839 4.16 8 4o580 5e090 5.599 
2'+ .899 lo468 lo6H 1.'134 2.192 2.1168 3.332 3o6l9 3.9.111 4o153 4.365 
25 1o265 2ov91 2 ol69 2 o1 01 1 .994· 2.558 2.&H 2.·774 2.685 2.615 2o56l 
26 lo2'+1 1o121 .943 1.0~6 loilo·o 2 o2l1 2.392 2.532 2. 717 2.893 3.013 01 
27 1.0711 1e07B 1.1) 71 1o041 1.(108 1.412 1.389 1. 36 7 1.343 lo325 1.311 -l=>o 

28 o392 .'i51 .6ltl .723 .783 1oOH 1o157 1o23'+ 1o293 1o332 lo358 
29 2o759 3o453 lo987 1.099 1o013 2o41'+ 2e796 2.238 1o9 08 io871 1o942 
30 .480 o866 1 .1 0.9 1.262 1.362 1.684 .1. 917 2o087 2.228 2.35'+ 2 ·" 71 
31 1o267 2. (136 1.6a5 lo 262 .965 ... 952 2.629 2 o7 2'+ 2.785 2o8't5 2o885 
32 3.183 3o173 .2 .531 2.028 lo820 2.958 3o031 2.~32 2.952- 2o824 2.851 
33 2.'126 4. 3(1'1 5.683 6.769 7.526 9.928 11.913 13.'t90 14.689 15.~86 1!..281 
34 5o2e't 1olt'J& Bel 02 a. 735 9.262 13.324 15.263 16.39 5 17.568 18.698 l'J .i&l 
35 .264 .235 .183 .188 .190 .31'+ .303 .2 81 .282 .282 .285 
36 lo26'+ 2o299 1.997 2o6:i9 4oH6 4ol57 3.843 3olt 00 3e481 3·. 8:,6 4 ali25 
37 1 .835 . 2.635 2o990 3.1'+3 3 o2 0'+ 4o208 '+o63i) 4 o!l06 4e878 4o9U 4o930 
38 lo923 2.137 2.125 2o2111· 2.293 3.509 3.731 3.931 3.963 4o121 4o235 
39 lo25R 1 .350 1.038 o'l76 1o0'+6 2o319 3o032 3.650 ~.533 5o568 6o761 
40 .355 .462 o518 • !5'\ i o537 .731 .795 o81 7 .818 .au of. 05 
41 2.975 5.115 II oR 39 4oO'+lt 3.405 4.853 5o797 5.535 5.125 4.a33 4 .66·5 
42 .279 .258 .233 .229 .231 e3b5 e369 .368 .371 .373 .376 
43 2.':155 5.194 6 •. 995 8.51(1 9.822 12.639 l4o919 16.867 18.599 20.185 21.6lf9 
44 9 o'tll 16.560 20o57't 211.133 27.195 36.0(17 '+2.779 ~7.511 5_1.64 0 55.234 58 o31t5 
45 2. 78:! 4o043 4o639 11.92'1 Soi182 6.320 6o882 7.1 H 7e369 7.546 7. 725 
46 o316 .566 .581 .543 .502 .61+8 .752 .757 • .1 4 2 .i28 ··716 
47 4 .433 5.686 3.535 3o ooc; 3.il46 6.556 7.358 6ol44 6 ol54 6.356 6.457 
48 1.393 2.CII8 2.433 2.874 3.329 4o587 5oll91 6o256 7o026 7.772 8o486 
49 loOG6 .871 .818 .956 1.081 1o 778 1. 772 1o812 1.935 2.053 2.144 
50 1oli32 le768 1o99'+ 2o215 2oH5 3o344 3.9 3-'t 1to297 4o688 5eD73 5 o44·7 
51 1.158 1o366 o962 ol41 .717 1.350 lo527 1o381 1o296 le279 loJiiO. 
52 128.770 178.6.29 189.179 19').454 210.184 282.254 311.012 ~21.911 336.445 35tt.569 373.2112 



Durable Goods Employment Impacts 

5 EHDR 1980 1C?81 1982 1993 1981+ 19/IS 1986 1987 1988 1989 1990 
1 3.036 II,(, J9 11 .191 13.562 IS .33 7 19.133 22oi+26 25.02 0 27 •. 150 28.962 30 .• 531 
2 .(106 .:20 .020 • 018 .013 .023 .027 eG2 7 .iJ31 .034 .ll37 
3 2. 01+ 1 5.1l21 6.59S 7.160 6.869 8o330 9.31S 9,89 0 10.540 11.103 11 .• 601 
it 1o396 1;.875 1o 7 73 1.63'1 1.372 2.S39 2. 706 2.76lt 3.1167 3.3it3 3.590 
s 7.S31 17 oSltS 21o222 20.81+1 20.628 19.-'153 18o891 16.629 Uo338 .18.Q53 18e722 
6 .OS6 2.125 2.9 09 3.:?it0 3.2'11 3 .9·70 It .'182 ito790 So049 5 .2S·2· 5o'l2it 
7 .833 1 .640 1.1+97 1.288 .823 lo920 2o164 2.201 2o529 2.797 3.038 
8 -.022 oC56 .100 • I21 ol16 .160 .199' .22 7 o261 .29'1 •326 
9 • (102 .• ·)01+ .ao6 .1.'!17 .0.1)9 ~012 .014 • 01 7 .J19 .!122 .024 

10 oR 1ft it.u.o So63u 6.078 5.645 7.024 7.896 8.074 8.592 9.2'12 9 .9.52 
11 6 .it61 12. 111 1So023 16o56S 17.S28 22o56S 26.2 OS 28.1+ 02 30 •. 0'18 '31.495 ·32.814 
12 .038 .060 .o 76 .usa • 094 ··125 .143 .1S6 o168 .178 ol86 
13 . .698 .975 1.040 1. 063 1 .• CIS 7 1o't9S lo6it7 1.72 3 1.822 1.917 2.009 
111 1 .2 7'1 {1.759 11.036 ·lloZ'I1 9.721 13 .• 8115 1!> o51l't l7o6!D 19.671 21o63'2 23.492 
l!i o?3'J £,.1:139 ll,ll07 ').773 10.1'12 Uo'.iS2 12.323 12 ,6 It 3 l'lo63B 16.HS l8oll6 
16 1 .3f. 7 z.zvu 2.257 2~10'1 lo%0 3.up 3 .H 'I 3o't 32 3.661 3o876 ~t.o9s 
17 1 .150 2.662 3oO':l7 3.160 2 •. 9'1 0 4. 003 '1.587 llo 791 5.09.6 5o4al 5o698 
18 .782 2.393 2.568 2.334 1.7S3 2.897 3 ,II 11i 3 .I! 97 3.851 4.180 ~ .'lct2 
19 1.091 2.356 2 .a 6-7 3~089 3o199 4.309 5.255 5.875· 6.'164 lo!JH 7 .• 702 
20 ol OS ·2·3'1 .2 90 • 316 .285 .432·. .'197 ·.536 .602 .656 .704 
21 .551 2o359 3.099 3e262 3o127 '1. i119, 4.985 5.501 5o912 6.292 6.&30 
22 1.~53 2. 7115 3oJ'>6 3.095 2.853 4ol07 4. 725 '1.980 5.2 9·1 5.565 5.807 
23 .553 3.27'1 5.4C5 5.803 !t .173 6.905 7o682 8. 0 6'9 9.463 10'e002 12 • 0<1 U. 
24 1 •. 5 ?6 3. 732 4.278 11.:nc. 3.9.26 5.5011 6.313 6.59 7 7.053 7.1183 r.e81 
25 .692 1.939 2 .1 45 2.042 1.634 2.465 2o625 2.88 3 3o126 3.348 3.553 
26 .732 2eli81 3.627 '1.380 4o753 6o085 7o237 8.105 8.955 9.751 10.489 01 

27 .126 .u.s .317 ;,326 .H& o1HI2 .452 ·" 71 .494 -.515 .535 01 

28 o'l9 ~ 1.166 1.'117 1oi+89 1e't19 1.9~5 2.217 2.358 2.S3iJ 2.686 2·.929 
29 o238 .486 • 589 .592 .562 .&84 .783 • !12 2 .835 .8'10 .6 4s' . 
30 .2511 .5'18 .5 76 •sse. .1132 .766 .876 .:J 21 1. 0 5.1 1.1(13 1 .26-\ 
31 .71'1 2.483 3.063 2. 861 2,.515 ~.902 4o'l36 5 .u 89 Se568 6.232 6. 712 
32. 1eC51 lofl19 2 ell A 2.163 2 .o 99 2.573 2.839 2.951 3.026 3.017 3 .1.22 
33 13.2 02 23.035 26.631 27.176 27.982 37.iJB3 43.7'15 46o726 49.062 .51.232 53.229 
34 1 .631 3.532 3.915 3.938 3.669 s.527 6 e't94 6.966 7. 6'17 8•3U4 8.930 
:55 .nA• ,,ll, •' :B .nn • ,. ,q .tA'J .211 .2 21 o229 .231 it 2-\6 
3(, 1 of>62 9. ~l'tfl u.~~& 1\t;\Bl 9._967 l1t,2H u.~(l~~ lfteHU. Ut962 21.11!>2 Ue6H~ 

H .IJOa 1. 7l7 l.!i lJ I e.utto 1 e961i a.109 3.09b .s.~-4 lle4l6 S.~J!i h72.1 
~8 • c.3& 1.441 1.627 1.61~ i.H:t a.aiJ 2.5&6 1!.7H !.010 3 • .519· J.6r.6 
39 .219 1o42? 2.2 78 2. Eilt 3 2.618 3.4 30 4.11!9 lt. 78'8 5.453 6eG9l 6. '101. 
itO .:us .'167 .'137 .400 .321 .599 · o61+7 .&56 • 71·5 .• 759 .799 
'11 le261 2.4'11 2o862 2.97'1 2 o9'17 3.968 'lo639 4o987 5o274 Se530 s.l79 
42 ·.u.s o237 •:? 55 .Z60 .262 .363 •It 00 .ltl6 .431 .4'16 ·"" ~ 't3 1.e11 3o522 3. 8 21t 3.81t8 3olt66 5.5'15 &.316 6. 75 2 7.596 ' 8.276 !i.862 
'1'1 lj .4S5 11.32 0 1'2.426 12.1111 ·10olt37 15.971 18.668 19.'132 21.148 22o7H 24.202 
115 1o132 lo72J 2.:lf:o9 2.310 2.11 Oil 3.151 ~.51.7 3.768 'l.oc.·o ·'1.32.1 ,. .• 59(1 
lt6 • 2'11 .lt.21 .'129 .'1'00 •. H2 .522 .586 .595 o624 .6'18 · o6b9 · 
'17 .6'19 1.5'16 1o77b 1.803 1o 73 7 2o5 08 3.006 3.2110 3 .sao 3.772 4e035 
48 o135 2o0:56 3.1.03 3.6:51 3.61/t '1. 715 5.593 6.l't 1 6.79! 7.4.44 · a·.oa7 
49 -.056 .?.99 .5 Ci7 .&'15 .508 o961 1o188 1o333 !oti77 le829 2 eO Bit 
50 """ :.7~= 

. ,..~,.. 

l- !152 f~5:Jl ") I''"' 2 .• e: . ., ': ! .!P' '? 3o39'1 3.694 3.966 . .~ .. , .& • , •, J 
_ .. _ .... 

51 • 075 • 086 .079 .077 • .:176 .121 .1~8 .12 7 .128 .131 ·.133 
52. 68.3~9 16'8.6 71 205.320 . 2llt.509 207.853 272._977. 312.2 05 330.5711 357.976 383.966' '108.153 



Nondurable Goods Employment Impacts 

6 (H"40 1'HID 1CJ81 1982 198.3 1984 19135 1986 1987 19H8 1989 1990 

1 7.106 9.595 10.371 10.766 llo036 15o2il5 16.532 17oil42 17.365 17.662 17.9&5 

2 o.355 o414 .430 • 'l4 \1 .454 .738 .781 .79 8 .813 oR27 • fll ii 

3 2. 04 0 2o9.39 3o399 3.5RO 3.577 4.6C3 'to997 5ol95 5.312 5.385 5.'1 113 ,. 1 .951 4o!J40 5o940 7o706 9.3lt5 12.155 H o852 17.380 19.177 22.059 21to233 
5 14 .622 18o714 19.5 05 19.518 19.'l63 2B.ll76 30 ol 01 30.1136 3&.599 30.786 3i).9138 
6 3.631 ,. • 7'1 lt 5.052 5.129 5.153 7.019 7o627 7.!125 7.898 7.935. 7.961 
7 1.12'1 1.82'1 2.260 2.5H 2.721t 3o662 It .2 07 ,. .5.84 4.863 5oll90 5 .2!1& 
8 .118'+ 1 • .363 1.533 1 • '!8 9 1o6\ll 2.239 2o553 2.701 2o788 2o851t 2.9 09 
9 ol'+2 oll8 o140 o180 .218 • 368 .4 il olt65 .513 .553 .5es 

1G 2.73~ q. 882 6.2 on 7.033 7.540 9.371 10.569 11.2 6 0 11.695 12 .iLH 12.318 
11 9.307 ·tit~ 706 17o031 16.152 16.763 25.467 26 •'H9 30.716 31.855 32.749 33.519 
12 .351 .234 o2 6 7 .lOS o3 31 .577 .535 .57 0 o599 .619 .633 
13 1. OC4 1.5311 loB 09 1o '15 8 2. 048 2.646 2.978 3 ol 7 6 3 o3ll 3.418 3o5ll9 
H 4 .so8 1.3.?35 17.427 19.5'17 2·0.581 211.828 30.322 33.350 35.125 36.373 37.367 
15 .(,65 1 .163 1.48'1 1 .lili 9 1.720 2 o2ltl 2.491 2.!>08 2.608 2.751 2.Blli 
u. ,!.'H .6~7 o796 o86CI .928 lol-l') le3H 1 ,It q 5 1o:l 114 lo~"-S \ ob7l 

17 lo6&3 2.672 3 o162 3o409 3.525 4o50't 5~037 6.309 Soit4J 6.5511 5.615 
18 1 ..ass 2; ul6 2. 7 il7 3.210 3o5H 'lo566 5.358 5.961 6 o'l33 6o8H 7.129 
19 3.667 4 .P ~~~ 5.167 5,290 5.368 a. 0112 8o915 9o329 9ol'>49 9o914 1Co307 
20 3.098 3.%0 4.3 32 q .471 4.573 6.500 7.060 7.3'10 7.536 7.700 7oe40 
21 2 o423 '1.105 s.o 111 5o'ii5'l 5o883 7o760 9.006 9o79 0 10.311 10.677 10o945 
22 4.626 6. Ull 6.082 6.025 5.983 8.878 9.656 9.8112 9.902 9.957 13 .o 0 q 

23 3o640 6.924 8o991 10.283 llol2'1 Ho273 16.563 18ol 04 19.258 20.183 20.96'1 
24 .e79 1.551 1.960 .2 .212 2o367 2.991 3 .q 2'1 3.7 06 3.901 4oH5 4el59 
25 2.660 3.723 4.026 4. 099 'loil90 5.628 6 oll:hi 6.35 7 6 .'+36 6.'195 6.551 
21> 5.826 Aoli26 9.'+ ()2 9oiU9- 10.1)37 13.6'15 15.227 15.H5 16.'174 16.807 17.256 U1 
27 .2'15 .241 .237 ol32 .227 • 3'1 3 o339 .3311 .330 ··326 .322 0'1 

28 .281 .454 .556 .615 .650 .aH .950 1 1 018 1.060 1.087 1 .1 06 
29 .533 .776 oR 55 .864 .66;1 1.13 6 1.256 1.296 1.305 1o30l 1o308 
30 1 .320 z.o.H 2 o6 38 3.1B 3.1173 'to531. 5.151 5.&74 6.118 6o't.90 6 .eca 
31 7.278 13.418 17.219 19.599 2~oil36 27. '148 32.095 35.252 37.503 3'J.l91 40.497 
32 .687 z.ns3 2.540 2.695 2.738 3o055 3.1>70 3,891 3.967 3.994 11.006 
33 10olt47 l'loE43 16ol16 16.282 16 .2 41 23.755 26.538 27.7 2 6 28.383 28.955 29.'143 
3'1 9.188 16.698 26.01ill 32. 0.5'1 37,0'!0 47 o871 57o529 65o 765 73.026 79.556 85.482 
:0.!'\ .nn4 .113 .142 .160 .172 .217 .21t9 .270 .2 84 .295 .303 
36 6.350 10e370 12,0~9 12.742 13.107 p,soa 20.094. 21.0Bf> 2lo7H 2C!o2b4 22o1llt 
H 2 .& gq ~.106 &aO:ltl 6.\\6 ~ 5 oiJ60 7.U2 8t7HI 9aH1 9e161 l0eD2~ l0e20CJ 
38 o660 1.129 1 o413 lo!Hi7 1.694 2o2DO 2 o536 2.,16 0 2.918 3tOH 3t136 
39 11.35'1 19.715 23.987 2s. •ns" 26.726 36.068 4lo879 45.333 47 .734 49.634 51.277 
40 1.113 1,075 1ol61 1.290 i,Hil 2.17 2 2.256 2.388. 2o50':1 2•602 2. 6 7.2 
'11 7.17'1 llo643 13o620 llt.79B 15.69~ 21.256 211.695 26.922 28.651 3 0.1!! i) 31.596 
'12 ol 'I 1 .184 ,192 .193 ol911 o272 .29ft o3 il il o303 o3!l& o3 OP 
'+3 ,. .956 (lo 1&1 9.837 10.712 11.192 1/io651 16.701 17.!166· 18.6'13 19.236 lq. "f31 

'+II 11.737 15.156 16.057 16o'l58 16o689 Ho932 27.203 28.073 28e6H 29.200 2'J.671 
45 2. 092 2.573 ·2. 716 2. 771 z.e10 3.8!.1 4.132 4.237 \.306 II o3fi~• ilo'l28 
lt6 .399 .41'1 .4 q l • 1no o'IA9 • 733 • 759 o79l o816 .835 oi!'l9 
'+7 2.530 4. 211 5. 05lf 5.'+95 5.721 7.613 a. 741 9.375 9.780 l0oil70 10o295 
lt6 2,092 3 .no 3.514 3. T39 3.879 5.326 6.042 6.435 6.706. 6.927 7.121 
'+9 .115 .• 117 o1lll .119 oll9 .196 ,198 .199 <;:oc; .2 02 .2 03 
50: ~ .l ':1~ ~~72:! 1 .. :?!~ 8~111~ !3.72'+· 11 .. ''+9 t2-911n 14.126 111.9.50 15.581 1!».083 
51 .273 .~82 .413 .4-23 .'128 .590 .655 .678 o688 .695 .701 
52 167 oil 01 26"11. 852 313.613 341.4"54 359.179 1182.936 551o3'13 592.U 7 622 .us 647.305 669.019 

-----------------------------------------------------------------------------------------------------------



Transportation, Conununication, & Utilities Em_rjloyment Impacts 

7 tTCU 1980 19111 1962 1903 198'1 1985 1986 U87 _1988 i 989 1990 
1 .733 1.142 1. 3eq le53B 1e659 2.120 2.1100 2.595 2.738 2.855 2.956 
2 .'l70 .079 .o 72 .067 .068 .119 .128 e12 5 .123 .122 .122 
3 .972 1.539 . 1.9'1 0 2~no 2.2aa 2. 797 . 3.086 3.30 6 3.1178 3.618 3.73/t 

" .353 .51t2 . .607 .• 862 .1111· o962 1·1H' 1.213 .1.315 1.415 1a51S 
5 3.915 6o70l. 8·.oo9. 8o917 9.555 12.003. 13.327 13.899 H.31t3·. ·. 14.668' Ho9il5 
6 2e665 3.1t97' 3o687 3. (jq 7 3 .• 561t lta761 ·5.1:09 5.181t ·. Sa177 SalH 5.122 
7 •. }/Ill .252 .312 .359' .390 .511 .6 05 .r,£, 1 .·727 .783 .837 
8 .o:n .0(>2 .a 80 • 0911 .• 1 03 .131 • .153 .16 9 .183 .195 a2a6 
9 .068 • ~98 .098 • 092 .!181 .119 .133 .125 .1 07 .075 .026 

10 3 .27(1 5.239 .5.%5 6 .38] !. .5 (13 7.529 7.817 7.599 7;.463 7o61't 7.86!) 
11 2.425 . ~.673 lt.207 lte.S29 lt.838 6e575 7eHS 7.96 7 8.372 a·. 7'1 3 9.077 
12 .127 .237 .328 .399 .455 .573 .669 • 74 8 .813 .866 .91•1 
13 o't '11 .HO .850 .94il 1• J DB 1e282 1'.1t 52 1.571 lo666 1 .• 7lt 8 1.821 
14 .719 2.153 3.32-3 4. 4•51 5.525 7.'173 9 •. 593 11.568 13 .q 68 15.215 16 ._740 
15 .185 .rAB 1.2<;'J 1. q·5.5 lolt95 le7H 1.945 · lo'J'H 2aO!H 2ol35 ·2.238 
16 .41'11 .~75 l•lC(I lo2H 1 o2 Al }o61Hl loll28 ~.Hit.· 2 .i)6q 2.1'1 q 2.215 
17 1.0·37 le61t7 ~.913 2o015 2o'l18 2e603· 2e885 3.02 5 3 .• 126 3.206 3.277 
18 .~t89 .7'H .853 .876 .881 le213 1.395 1.117 il 1.51111 le619 1e692 
19 2.193 3.527 '1.596 5. 89"7 7.ltl9 10.652 13.635 16.878 20.506 211.378 28.285 
20 .238 .006 .507· .556 .582 • 730 .835 ·.'J 06 .952 .9fl6 '1.010 
21 .698 1eH9 1.715 2. 011 2.276 3.1'10 3. 713 ".081 11.1101 lte648 q-.829 
22 .sot 1. (j 19 1.312 1.~12 1 .791 2o299 2.684 2e957 3 ·1 77 3.337 3eltlt3 
23 o'tl7 .636 1o2 89 le'J25 2.52/t 3o'l53 'le085 'teS DB 5.572 6'.329 7.C51 
24 lo215 1.113 1.827 1.834 1.769 2.ttao 2.6e6 2.73 7 2.783 2.825 2.866 
25 •. 415' .592 .597 .~90 .556 • 787 .8'18 o!l4 3 .854 .863 .871 
26 1 .137 1.909 2.3e5 2.677 2.885 3. 7 28· lte317 .lt.762 5.130 5e't55 s.74~t U'1 

27 .335 .'19'3 .542 ·o591t o638 .829 .933 .982 1e028 1.065 1.093 -....! 

28 .15'1 .('66 .351 etltO .525 .689 .82'1 .336 . 1 .o 4 1 1 ~.133 1 .213 
29 .'132 o6!:'>8 .690 .683' .682 .882 .982 1.0 0 3 1 .o 09 1.015 1 .023 
30 .030 e066 ol 03 ol3't .157 el91 .220 .24 5 .266 .283 .298. 
31 .4'14 • 9'c,7 1.2 70 1o 'l·S-7 le534 lo973 2o3:J1 2.5 7 2 2eHD 2.857 2.931 
32 .771 1. v12 1.07'1 le1'31 1.175 lo522 lo659 1· 721 1 .• 773 leBQ9 1 .a3a 
33 II e139 5ol>.'+3 6 .s 06 6o5't8 6.538 9.183 10.198 lOeSlll 11.16 7 llo5H 11.8 08 
H .991 1.679 2.028 2e:S80 2o727 3.8~3 llo61t7 5o359 6ell91 6.921 '1 .5'1 ll 
35 ~n~~ . , "" oli.O .lH o1A7 .u.o .296 .316 .339 .362 .383 
)f! ,CJU lt7S ~ ~.~~0. 3,H9 3,')51t !h36"1 lieH6 7tl'l"'~ 8t0911 Dt91'! .9 .s~~ 

H .~ Ui tHO ,!) ~4 tti13 t661 .noo aH6 eHH l.t!i t.~u l, D~ 1i, 
!14 t6M' 1.16~ 1.478 t. 852 2.2£.2 j,U!i 3 .9 08 q,t,~& 5 • .nl & .1 U2 & .-r7CJ 
39 1.2% 2.527 3 ol96 3 .'1·.3~ 3.'15.3 llo460 5o2'19 s. 777 6.163 ,6.1t90 !'..793 
ltil .113 .151 .126 .n2 .097 .16C .175 .165 .162 ol6C .158 
n .371 .775 1.il66 1.zqq i.l61 1.678 lo985 2o236 2.'+.32 2e594 2. 740 
112 e(i50 • 076 .oat~ .0119 • i) '?II .123 olltO .1" 7 .15 3 .159 .• 16 !. 
lt3 .516 .987 1.299 1.5118 1.752 2.268 2.715 3o090 3oltlt0 3.771 ~.086 
qq 2e987 q. 725 5.3 01 5.B57 6.271 8.676 1o.oq 10.821t 11.577 12.2:n 12.797 
1t5 .31'1 .551 .799 1.03'1 1. 2'1 9 lo57iJ 1.840 2eH9 2eHl 2. ~~.5 2.772 
'16 .113& .(165 .oso ·• !I Bit • ;)83 .099 .1 09 .113 ollll .112 .109 
'17 .916 1.4122 1.5 .31 1.~'13 1.5.84 2.193 2.553 2. 72 0 2.8'12 2.979 3.123 
'18 .~o lo022 lo't 66. le86'J 2.228 2.967 3.527· ltoGBS lte61:! 5.109 5 .·57.3 
119 .275 .4 79 .61'1 .6()\1 leil33 1-.517 2 .o 2'1 2.r, o a ~ •j Ott q .111 ".9 74 
ilii • .:.3~ .J.:.~ 1.~~9 !.2:?0 !. :?87 lc~~~ 1 .~(I? ~.11"1"- 2 .2'15 2.380 2.505 
51 .151 • 283 .391 .475 .5111 .675 • 7 91 .892 .978 1.053 lel20 
52 '12'.51:!1 6'1. H& 8'1 .6 79 95.,59 104.313 138.070 160.llt1 176.758 192.'15't 207.713 222.073 

< 

.. 
=-~f:::.:/:. 



Wholesale and Retail Trade Bnployment Impacts 

8 [IIR T 198{1 1981 19 P2 1983 198'1 1985 1986 .1987 f'Jb& 1'18'1 1'190 
1 1 .211 2.299 2e'362 3.517 'le0il3 s. 08'1 6.00'1 6.711 7.3'13 7.925 8.456 
2 .056 • 078 o076 o069 .058 • 08'1 .086 .078 .067 o055 o0'13 
3 2 .·'121 '1.932 6· 7 01 7.829 8 .'18'1 10oC51 11.397 12.393 13.170 13.8')5 l'l'o3'10 

" .720 1.226 1o'181f 1.Bif9 1.781 2.290 2 .66'0 2.93 0 3.1 H 3 .Ill 0 3.639 

5 8.390 15.821 19.718 22.538 24.758 3~.9711 35e8H 39 .• 07 2 '11.859 . Ho361. 'l!o .605 
6 2o610 3. 790 'te2'H tt .n1 'le'160 5o630 r,.n3 6.'123 6e539 6e607 !.'.663. 

7 .51Ci .932 1e219 1o363 1e4H 1e791 2 a.c4·a 2.252 2 •. 398 2.518 2.62 0 
8 .209 . .1137 .596 .701 • 770 .o968 1.145 le285 le398 1o'l97 ·l.S!H 

9 .2'12 .265 .13'1 .on • :1'15 el87 .198 .13 0 .095 .. 07'1 .054 
10 5.121 10.1130 13.'13'1 15.696 17 .'114 21.595 25.U75 27.311 .29.188 31.002 32.7'12 
·u 2.721 . 4. 737 5'o652 6. i)74 6.377 8.288 9.553 10.311 10.902 11.480 12.0.H 
12 .3<;9 • 801 1eC'16 1 .1.88 1.278 le579 1.834 2.011 2.147 2o263 2.368 
13 .999 1.627 le961 2.255 2.517 3.233 3.756 4·.148 4 .51 'J . 4e873 5.2ii8 
14 1.630 '1.415 6o297 7.529 8.3115 10.268 12.199 13.!.95 14.9.76 16.149 1 7 ·2 39 
15 o!'i57 loPIIl 2o641) J. 1'114 3."174 4o184 4.0Cjl 5.372 5.797 6.210 6 e618 
10 '.ou'J letiH ~ .2 .. 1 ;~.;;;,~ 2•" 17 ~ .. ~~., 'I.OUO 4,fiH ihil'lit thUA Doe 'I) 
17 .4H • 802 •• 032 loi'U 1e309 le596 1.827 1oc:Jti 7 2·~ 17 2o228 2 ··32'1 
18 .~63 1.522 2.1 C2 2.46'1 2.691 3.313 3.886 It .314 4.660 11.965 Se2H 
19 1 .768 3.120 3.660 It .577 5.256 7.000 9.'152 9 .fol 9 10.927 12.212 13.517 
20 .259 e'l'l8 .655 .760 oBit 0 1. Qlj 2 1o216 1.'.5 4 7 1.453 le5itl 1 .615 
21 .783 1.626 2.188 2.~60 2· 791' 3.'171 'l.C93 'lo578 4.974 5,;307 5.592 
22 1e471 2.783 3.£07 4. 026 'lo252 5.292 6.089 6.273 7.086 7.423 7.698 
23 1.329 5o750 .5.'137 6.479 7o221 8eA87 10.605 11.913 13.062 l4o153 15.2r2 
2'1 1 .• o Ott 2.0'16 2o73tl 3.236 3.59"1 'lo3'l6 s.a76 5.596 r..ooo 6.352 . s.6s9 
25 .765 1.454 1. 7 6_0 1.921 2.0il'l 2.503 2.878 3oll86 3.;?49 3. 4 oo· 3.5'12 
26 lo682 3.842 5o383 6.'1.36 7.186 a.azo 10.396 11•652 12.709 13.660 14.532 U"J 
27 .3'17 .476 .It 18 .37e .355 olf84 .527 .s :»4 .'192 e488 .49 0 OJ 

2(1 .231 .552 o837 1e071i 1.255 1.54 0 1·.an 2.06'1 2.278 2.471 2 .6'16 
29 o991 le586 loB 06 1. 851 1.85'1 2o272 2 .'190' 2.565 2.599 2.621 2.642 
3D .1168 • 801 .957 1.038 1.100 lo398 1.6 03 1e 7.56 1.8'12 1e938 2.026 
31 2. 0·72 3 o526 "'ol9l '1.347 "1.363 5. 771 6,;622 7.165 7 .'18'1 7~755 7.972 
32 1. 716 2. 743 3.2111 3.583 3.876 'to789 5.'109 5.776 6.057 6o275 ·6o'l't8 
33 2.98Ei s. 82.9 6o238 6. 21t 0 6.269 ·Bo355 10.011 10.£57 11.153 llo671 12.156 
34 1 o898 3.1U6 3e6S8 '1.113 '1.'159 5o992 7.020 7.811 8o581 9.335 U.063 
35 .166 .29'1 .383 ·"55 .519 .679 ofl20 o939 1e05l 1e166 1. 29'0 
;,6 1o52 il 'lol U 5e838 ~.1)81 ., • 773 'JoSH llo2~'1 lloit 118 .U o'tbU l'tolH 1~.2Z!J 

n tlt72 ,1)(19 l.31i 1e u a 2.023 . 2t51t0 .hOU .leUl ~.802 llel36 't.ell36 
38 ltll!iO 2.~CJO 2o450 2fl27 2.920 3.681 4 e26B lla6B9 11.066 !leUS s•ru 
39 1oll9 2eH3 4o031 5.0fl3 5. 72S 7t11l 8.591 9e!l20 u.eaa u.au 12.711 
110 .356 o5'13 .562 oS711 .591 .au t926 oU7 1.011 1.0511 1.092 
ill 1o42 1 2 .9 01 3o708 4. 211 llo5811 s.n:s 

(.J 
6.86'1 7.605 8.2111 a.1111 9 e301 

't2 o072 • I C5 .12·0 • 127 .130 .161 .175 .18.1 .183 o1&4 .18'11 
'13 2.075 3.759 4.672 5.196 5.5112 7.196 8.1125 9.3;)9 10.066 10.781· ll·':o4 
il4 5 o906 11.'15(1 1'1.472· 16.42~ 17.805 22.'150 · 26o2le 28o!lo\3 31.014 l2o965 3'1. 752 
'15 1.280 2.110 .2.586 3. 0'15 3oll64 llo382 s.o9s s.r.H 6.151 6.6il- 7.0H 
116 .053 .112 .151 .174 ol86 o225 .259 .284 .3CI2 .315 e326 
H 1.962 3o't22 ·. 4elll9 It. 72'1 5.239 7.095 8o597 9.904 10.920 l2ell16 13.087 
'18 1 .9 01 3.830 5.•H9 5.791 6.361 8.020 9.492 10.64 4 lle653 12.604 13.515 
'19 .269 •. '16 7 .534 .599 .661 .9Q(j 1.075 1.20'1 1o'H5 1.5 01. 1.670 

~= • 9! CJ ~ 'tD~ !.C4?~ ~,.I'J6!- 4~~?7 4.9?.l 5.793 6.,64 7.016 7.509 7.963 "" ... -
51 .2GB .'130 .610 .753 .871 1.081 1.276 1olt'l 1 1.582 1. 707. le&U 
52 70 .'169 U7e005 1l'lo333 198.875 216.815 273.154 319.002 351.361 378.863 1104.315 U8e105 



Finance, Insurance, ,, Real Estate Employment Impacts 4 

9 £FIR 1980 1981 1982 1903 19e_~ 1985 1986 1987 1988 1989 1990 
1 .369 .658 .851 1. 016 -1.159 1.~51 1 .6R~ 1.858 - 2.001 2.115 2 ;,206 
2 .-o 21 • 027 .o.H • 033 • •)3~ .ott9 .ostt oil 56 o057 o057 .056 
3 1o053 1o906 2 o:.! 30 2o29E> 2.2~2 2o666 3.000 3.211 3.360 3.1160 3.511~ 

It o163 .239 .223 .233 .257 .3H olili2 oiiD 8 .510 .555 o6iHI 
5 2.2117 ~.95/t -3o699 3.11.32 3.257 fto3'l8 llo6li8 3o9 08 - 3ol71 2o'J 78 2 o581 
6 1· 735 2.279 2.1. 32 2olt59 2-.~~ 72 3.273 3.576 3.696 3o75l 3.7<;~ 3_. 9·31 
1 o1il5 o171 o21l1 .277 .327 .1151 .5n .615 o68S .763 .0&39 

_8 ol 09 ol5.0 .115 .no •. 113 .178 o209. • 2 02 .205 o208 .212 
9 • 235 .126 . -.C33 -.109 -.1'+2 .013 -.028 -.116 •olli -.221. -.267 

io 2 .171' 4o607 5oll':l 5.-539 5.e35 6.312 6ollll7 6.121l 5.8117 5.881 5.999 
11 1o3_17 2o300 2ollf.t' 2;./llll 3 • o·~;( oio!J4 .; . .,-.:; !j. i:; i) 5o451l 5.765 6.011 
12 o136 .2H o22i) .238 .256 .339 .391 ·" 09 oil 28 .11115 .tt6~ 

13 .025 • i)'l3 .1152 .062 oOH .098 o120 .1111 o165 o1'H e220 
lit .·2 32 .397 .~62 oll90 .'1.92 • 711 .827 .!19 2 . e956 1o019 1.079 
15 -.010 • C25 • 011 •• Gl6 •.Olil -.031 -.070 -.129 -.170 -.196 --.213 
1~ oC'f£, oJ'I'I .~~2 -.0211 -.043 ~.0:.!9 -.037 -.o58 -.070 -.077 --.082. 
17 e187 .3~5 o3!'.5 .351l o367 .481 .569 o57 2 .• 586 o607 ··626 
18 o).l6 .302 o312 .216 .132 .1.911 .276 •. 264 .227 o2U8 o201 
19 o't39 .• 573 o53't · o5?6 .670 1. 02 0 1o196 1.308 1.1169 1.6 ... lot22 
20 .o 70 • 1193 o101 ol'03 • .1 06 olll6 o161 o168. ol73 ol76 ·.178 
21 o591 • 771 .818 .835 ofl52 1. 21l 8 lo't 0'1 1olf9 9 1o575 1o'6~7 lo711-
22 o195 .353 o'l 6C o526 o571) ;.1ot> .817 .~ 0 0 .• 96-1 1.-li ii7 1' • Oltl 
2·3 • 067 .:n5 . .532 • 6'85 .830 1o100 1."4 06. 1.68 0 1o9'13 2o2H 2o491l 
24 .047 .1)26 .013 • 005 -. 002 • 013 -.00'1 -.'l16 .;..025 -. 0-33 -.CJttO 
25 .oa2 o119 .147 .163 -.168 o212 .222 o225 o223 ·218 o212 
2(, .326 o651 .859 1.082 lo318 1. 718 2o098 2o399 2o685 2o973 3. 2 q 1· lTl 
27 • Db 0 .106 .1 03 • 092 ·• 08·4 .102 .116 ~114 .1_12 • 1'12 o111l 1.0 

28 oil19 o!i26 .023 e021l oil26 eill9 .045 .o4 8 .~53 .us9 o065 
29 .300 .398 .2.86 .201:1 .2()6 -. 335 .368 .318 .281 .270 .261l 
30 .06 7 .130 o120 .109 o11H ' ol3 7 .166 .i 64 - .16.3 ol67 .173 
31 .163 .:588 .622 .su 1.~3'1 1. 3110 1o6li5 1oH2 2.223 2 .'1.83 2.o 72U 
32 •. 328 o61tl • 7 ii9 .679 .636 .722 .817 • 851 .. 867 .. 876 o887 
.33 lo957 2.1)52 2.640 2o%4 3 •. ()64 3.1\95 4.850 5:o659 .6.32-1 6o822 7.200 
3lf ·" 73 .845 1 .135 1olf:lU 1.696 2oH2 2o927 3oll9'1 4o066 lle638 5o200 
35 .ll13 .o1n • 0 06 • 0011 • Ql)lt .009 .008 .o 06 .006 o006 .007 
3b ._13 7 .u,8 .337 .391 o4il7 .56.2 .653 .639- .638 .-679 .696 
37 o181l o23lf .095 .037 oll22 o107 .129 .06 "· o01l2 • j)lt5 .oso 
38 .122 ol'lll ·106 .106 .112 o196 .220 .216 .238 .261 .28ii 
39 .369 .?54 o112 •.ooe" -.117 • Oil 1 -.li38 ··119 •el83 •e21l2 -.299 
110 o1 05 ol23 oll9 .us .113 • 173 .185 . o18 9 o194 .201 .207 
Ill .uo .220 o2'H .332 .357 olllf3 o52.6 .592 e6113 .686 .• 726 
'12 .030 .03~ o027 • 02'1 .C22 • 036 .o;n .036 .o 36 .037 • 03.8 
ll3 .217 o520 o76il o'J77 lol77 t.so7 · 1.856 2.171 2oll81 2o787 3.087 
'14 .987 2. 083 2o362: 2o588 2o817 3o634 llolilO 4o825 5o207 5o56lj 5o887 
ll5 .128 .216 .263 .30!! .3'15 .433 .505 .565 .629 .694 .763 
lj£ .017 o027 .032 o031l .33'1 .att3 .Oil9 .052 .051l' .0.55 .o56 
.H o'ISS .1175 -.055 •e:H7 - •. 277 • Olt9 .150 •o02 D •o088 •oil28 .032 
ll8 o3iJ1 oiiH .3 73 .u3 olt39 .653 .HI) oH7 e8l7 -.sa2 .947 
49 o020 .030 .031 .031 .032 .049 .061 .071 .oa~t olll2 o121l 
5C .553 .805 .459 .423 •'~ 31l .822 .931 .790 .835 e8'JO .938 
51 • os·o • t'61 .058 .oso o01l7 .069 .t 71l .073 o070 o067 .065 
52 18.338 31.199 3'3 .259 35.152 37.193 48.853 56.212 58.895 61.,989 65.511 68.792 



Services Employment. Impacts 

1G ESER 19110 191H 111e2 1 'l63 1984 19115 1986 1981 1988 1999 1990 

1 .P.J8. 1o15'1 .83'1 .419 -. 017 • 62J .-.12'1 -.'16 3 -.7!15 -.982 -1.123 
2 o166 .172 .1 '10 .103 .077 .189 ol91 .166 ol '11 o125 oll2 
.3 1.7311 3.c;l10 5.748 7.127 8. ~'18 9.5ii3 10.88'1 12 .o 69 13.1)87 •13.95~ HoT!IO· 
4 .134 .316 .51)6 .695 .886 1.165 1.466 1. 776 2.095 2.423 2. 757 
5 6.511 11.319 13.273 13.628 13 ·" ~5 16.625 17.956 17.393 17.333 16.662 15.9il7 
6 3.981 5ol45 5.{197 llo'l2 0 4o78fl 6o49'J 7.021 7.029 6o'H7 6o853 6o777 

7 o125 o290 .362 .395 .4 02 .sn9 .601 .ss 9 .TOO .733 .762 
8 .395 o657 .652 .'190 1o092 1o426 1o653 lo84 0 1o993 2oll6 2 o224 
9 .o•n .116 .o 38 -.061 -·.14.4 -.131 -.141 -.2 06 -.289 -.377 -~1169 

u 'I .611 11.543 16.050 19o 055. 20.940 23o723 26.0911 27 elliS 27.624 2Ao288 29.151 
11 2.304 3.857 3.9 62 3.679 3.8£10 So3S8 6.347 6.1>54 6.926 7.242 7.598 
12 ell& .520 o6J7 .652 o687 .9111 1o0111 loU4 1.159 lol91 ·1.214 
13 .'122 • 796 lo210 1e661 2 o1 311 2.818 3 .'172 4ol42 4o824 5.512 6ol'H 
1'1 o31l6 · 1oll011 3 o165 ... 158 4 .• 680 5.875 7.101 8ol9 'I 9ol57 1 o.o 06 10. 75 .... 
g; •o)OJ .7:0.9 1.1184 1. ~,.~ 1o286 lo510 1.7:!5 1. 717 lo726 1.778 1o857 
lt. .:HJ .722 loO 1? 1o232 1.398 1o72\' z.o~9 2.~75 2 o'l85 2~611 2o84"1 
17 .coo ofJOO .o 00 • 000 • 000 • 000 .ooo .oo 0 .ooo .1).00 .600 
18 .J .. 265 1.867 2.010 1.95'3 1.8115 .2.697 3.00ft 3.119 3o204 3.3 02 3.401 
19 lo557 2. 718 3.639. 'lo4'13 5.213 7.~86 8.8 ... 6 10o6111 12 o51 0 lllo'19'1 16 .5e 7· 
20 .220 .'1.72 o6 78 · • 827 .938 1.1113 1.3'12 U506 1.635 1o 735 1.816 
21 lo922 2o788 J.ii'l8 3o089 3.097 4o379· 5o034 s.uo 5o660 5.857 6.016. 
22 lo165 1o 708 .1. 776 1ol~ II 1o697 2o3'11 . 2.618 2.68 7 2.737 2. 7.86 2o836 
23 .111 .67'1 1.013. lol56 ·1.2.7'1 loB42 · 2 o304 ·2.599 2 o93 o· 3.3113· - 3 o82J 
211 • ooo· .ooo .ooo .• oao .ooo .ooo .ooo .ooo .ooo .ooo .• ooo 
25 olOO .ooo .ooo • 000 ·.ooo • OtiO .oo.o .• o 0 0 .o 00 • 000 • oao-:-
26 lol56 2.102 2o799- 3.1152 '1.071- 5o326 6 o'l43· 7 o'IS 0 8.'126 9ol5a 10 ·2 35 
27 ~180 .281 .30'1 .lr9 .331 o'l21 .1178 o5G2· .521 .538 .552 0"1 

0 
28 .181 .'105 .583 .ne .820 1.018 1o206 1o35·9 h481j 1.,;590 1o680 
29 .733 1.342 lo399 1oZ69 1o199 1.512 h789 1o9'15 1.815 1.790 1 ~ 785 
30 o133 .295 o'l31 ·.S'Il .637 .• 798 o9'19 lo08 3 1o204 ·1.317 1.'123 
31 .san o620 .~88 o3JB • 082 .1106 o499 oilS 5 o367 .22" .027 
32 lo880 3. G70 3o531 3.627 3.586 -..2H II .5'11 'lo62(1 4o596 llo502 4 o388 

* 33 1o392 3. 096 4 o598 5o697 6.392 To610 9.213 10oS03 llo593 12oll68 13o139 
c 
in 3'1 1 .603 ~oliGO 11.685 5.'355 7.290 9.964 l2o780 15.507 18.359 2lo3t'6 ~lj.Ji)7 

G'l 35 o3l0 .291 .2 60 .2111 .235 ·.l77 .381 olTl .368 o373 .381 
0 36 ·""3 2o152 3,087 3 ,li62 'le102 s·.322 6o411\l 7·138 7of11S 8.296. 8e86o 
< H ,f,n 1.nu 1.161 1e2&6 1.3H a. 70i le923 l!eD:\8 2 ,11)!) a,uo ~.lP.~ ·m 
JJ 56 .nt ·1.6~9 teOBl taU! 2e6U Je!IU S.t197 4olU -.o:u lh2l2 8t!ib' z 
3:: 39 1.1105 3or80 5.132 !lo71811 So861 1.302 8 o560 9oHD 9.819 to.U9 10o35(1 
m 40 .170 .322 oll13 ... 79 .52'1 o669 • 7 82 o863 .9311 .997 1oli56 z 
-i Ill o348 o387 .1152 o59ll • 8•11 1o369 1olli>CJ 2o512 loll9 11.297 5.453 ., 

112 o312 .21)0 .073 -.008 -.056 • 01111 •o027 -.099 -.15 0 •o189 •o22~ 
~ ... 3 1.5 07 3. ~02 3.983 11.6'17 5o166 6oC.'I9 7.929 8.'353 9o81j9 10o670 u.~ls z 
:::! .. , 5.766 .1Do1U llo'l52 12.!i0lt 13 o'lll1 18.269 21.753 23.77 9 25.6110 27.365 2 8 .9 3s 
z 45 • 727 1.260 1o590 1.8·8 7 2.157 2.719 3ol83 3.55 7 lo9i12 4.22~ 4.527 
G'l 46 .ooo oCiiO .ooo • 000 .ooo .ooo .ooil· oD 0 0· .;COD oO:lG oOlO 
0 ., 47 .346 o599· o689 ol09 .733 o987 1o210 1ol6.6 1o489 1.606 1. 722 ., 

118 1.936 J.9H 5.2 34 6.2'1C ·7.0.79 9.259 l1o165 12 .!.95 1'1 .• 1 OS 15.1150 16.737 
0 49. .t 'Jl • 202 .193 o209 .2511 o'l58 .585 .7 23 -C15 1ol OJ 1 .342 m 

~ 
5~ C'B~~ ?..37" loSQ::> lloT.£\7 5.6q7 7o1H 8.685 10.073· 1lol4\ 12.528 13.635 

"' 51 .51'1. .·705 o802 • 850 • 881j lo197 1.31'J 1.398 lo1153 1o'l98 1o538 · 
Cll 
0 52 52.985 99.960 125.239 141.3311 152.735 195.'179 228.030 250ol'J 1 269.806 2·8a.sH 31J6.871j• 
.:. 
I" 

~ 
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