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PREFACE

This report summarizes the results and implications of research on the adapta-
tion of Seattle to the massive recession caused there by cutbacks in aerospace
employment, the implications for the area’s future prosperity, and policy strategies
for ensuring that prosperity. The analysis brought together in this report by its
senior author derives from a year’s work performed jointly by The Rand Corporation
and the Institute of Governmental Research of the University of Washington, and
supported by the National Science Foundation. The project is one of three urban
studies that also includes analyses of causes, effects, and control of two decades of
explosive growth in San Jose, and of St. Louis’ decline as a central city.

The report is oriented primarily toward the policy implications of the Seattle
analysis, and is intended for use by policymakers concerned with the future of the
area. Two other Rand reports are related to the Seattle study:

o S. Crocker, The Design and Implementation of Economic Surveys: Response to
the Recession in Seattle (1970-72), R-1262-NSF, June 1973.

o D. A Relles and L. A. Day, A Distributed Lag Model of Employment Levels in
Seattle, R-1329-NSF, September 1973.
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SUMMARY

When the Seattle area suffered mass aircraft industry layoffs between 1969 and
1971, its economy showed remarkable resilience. Although unemployment reached
a high of 15 percent in mid-1971, consumption of goods and services did not drop as
much as expected and per capita personal income held steady.

Consumption, and thus Seattle’s economic resilience, remained fairly steady
because of three factors: the high pre-recession incomes of Seattle residents, which
led to a strong base of personal savings enabling the unemployed to continue to
consume out of personal assets; transfer payments (particularly unemployment
benefits), which also allowed the unemployed to continue to consume; and the con-
tinued rising incomes of those who remained employed, which allowed them to
maintain or increase their consumption. On this last point, although overall per
capita incomes did not rise during the worst of the recession, income per person
employed continued to rise. The most important determinant of higher than average
incomes lay in average wage rates, which were about 20 percent higher than the
national average.

Several possible causes for the relatively high wage structure were examined:
the industry mix and the interrelated occupational mix appear to account for over
6 percent of the differential; less quantifiable reasons are probably associated with
Seattle’s historically higher living costs, higher migration costs, and the risks of
working in a considerably more unstable labor market than that of the rest of the
country; and, finally, Seattle workers are considerably better educated than their
counterparts in other large cities, and higher incomes are typically associated with
higher education.

Although interurban wage differentials have narrowed somewhat over the
years, most of the factors contributing to Seattle’s favorable position seem certain
to persist over the next few years. Thus, at least through the mid-seventies, Seattle
will remain a high wage area. This should maintain economic resilience in the long
run; in the short run, however, if a near-term shock should hit the economy before
the assets which provided support in 1969-1971 have been rebuilt, similar resilience
should not be taken for granted.

To assess the impact of the recent recession on various sectors of the economy
and to make future projections, we constructed a model of the Seattle area’s econo-
my. Using the model, we found that the national recession, which paralleled Seat-
tle’s recession, caused about 2.4 percentage points more unemployment in that city
than would have occurred otherwise. Put in absolute numbers, job losses in aircraft
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alone were 45,000, and there would have been an additional 37,000 lost in other
sectors even if there had been no national slowdown. In contrast, with both the
national and local aerospace cutbacks, the same 45,000 would have been lost in
aircraft employment with 49,000 lost in the rest of the economy.

Besides analyzing the recession’s impact based on aggregate data, we used the
results of a sample survey conducted in King County to learn about the characteris-
tics of people hit by the recession and how they adapted to their misfortune. We
found that although unemployment peaked at 15 percent, of those people remaining
in Seattle at the time of the survey to late 1972, 23 percent had experienced some
serious unemployment in the preceding three years. If there had been estimates of
those who left the area because they lost jobs, the figure would have been even
higher. In addition to those who suffered unemployment, 5 percent of the people in
the sample had to take a pay cut or a lower status job to remain employed. Despite
the far larger layoffs in aerospace, employees from that industry were just as likely
to have avoided significant unemployment as people in other industries—although
their continued employment would not necessarily be in that industry. They were
more likely, however, to have had to take a pay or status cut.

Recession unemployment hit those with less education and experience dispro-
portionately hard. Two-thirds of the unemployed received unemployment insur-
ance, and those who took the benefits used them to preserve their savings and
long-run financial positions as well as to maintain consumption.

~ After validating the model by describing and explaining the past recession, we
projected six possible futures for the economy, based on three employment levels
and two national growth rates. Since the aircraft industry is still obviously a major
factor in Seattle’s overall economic picture, we first forecast employment at Boeing
through 1976. We concluded that with the projected growth rates in airline travel,
Boeing’s future commercial aircraft production is unlikely to continue to support its
present employment level of 50,000. It was estimated that this, plus likely declines
in defense hardware procurement, would mean that Boeing would have a 1976
employment level of about 30,000. To test the economy’s sensitivity to this factor,
we made two higher projections of aerospace employment—40,000 and 50,000.

In each case, the aircraft industry projections were combined with two national
economy projections for 1976—one at a real growth rate of 4.3 percent, the other at
3 percent (a proxy figure representing the possibility of a national recession before
1976). The projections indicated that under the 3-percent national assumption, addi-
tional jobs would be needed by 1976 at all three aircraft employment levels just to
accommodate natural population growth and keep unemployment down to 5 per-
cent. If aircraft employment did sink to 30,000, at the 3-percent rate, as many as
58,000 new jobs would be needed; even at the 4.3-percent rate, some 32,000 new jobs
would be needed under this employment condition.

Clearly, Seattle will need some growth in employment opportunities over the
next few years. The existence of the high wage structure, however, almost dictates
that priority should be given to obtaining these jobs from high paying, high technolo-
gy, nonpoliuting industry. Advice to cities to develop high technology industry
abounds. Seattle, however, has relative advantages; it appears to have all the neces-
sary conditions for attracting high-wage, science-based industry. Seattle already has
a highly educated labor force; and it has a state university, many of whose graduate
departments in the sciences rank among the best in the nation. Thus, the conclusion
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is that for both economic and political reasons new jobs must be created in high-
wage, nonpolluting kinds of industry and that the necessary conditions for attract-
ing such industry are there.

At the same time it is well to keep in mind that (1) many area residents still
lack experience and education at the lower end of the wage and income distribution,
and (2) these people were hardest hit by the recession and may still be suffering
aftereffects of this downturn. Even though the greatest stress may be on high tech-
nology jobs, strong consideration also needs to be given to some economic activities
with lesser wage skills and to an upgrading of part of the labor force through skill
training.
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I. INTRODUCTION

Between late 1968 and mid-1971, the Seattle area suffered what was probably
the sharpest and most rapid rise in unemployment of any major city since the
depression of the 1930s. Unemployment had been 2.9 percent in 1968; by mid-1971,
it had increased to 15 percent. Despite this, however, only a slight dip occurred in
current dollar per capita personal income in 1970, and a slight rise occurred in 1971.
Inflation somewhat vitiated these effects, but in real terms, gross income from retail
trade actually rose by slightly more than 1 percent between 1969 and 1970, and
increased an additional 2.3 percent in 1971. After a slight decline in 1970, the
services sector experienced over a 6-percent increase. And all this took place without
a revival of employment at Boeing, whose sharp cutbacks were the overwhelming
cause for the area’s economic difficulties.

Clearly, the Seattle area must have had an extremely resilient economy to
weather such a major shock successfully. What is less clear is whether this degree
of resilience can continue even into the relatively near future—through 1976—if
further shock occurs. This report addresses three questions: What is the basis for
past resilience in Seattle’s economy and can it be expected to continue? What is the
likelihood of additional near-term shock that will test that resilience? What sorts
of policies can best preserve Seattle’s prosperity?

The argument is an intricate one, bringing together different sorts of economic,
political, and survey evidence to examine the past, project the future, and evaluate
future policies. Because of the subject’s intricacy, it is useful to outline it briefly at
the start:

1. The economic resilience was based primarily on a continued high level of con-
sumption in the local economy despite unemployment. Such consumption is
explained largely by Seattle’s high wage structure that had provided high per-
sonal income and led to the buildup of savings reserves. We explore a number
of alternative explanations for Seattle’s wage differential (Seattle wages average
over 20 percent higher than the national mean), and suggest that the differential
is likely to persist.

2. The persistence of the differential may add continued resilience in the long run;
but in the short run, the economy will be less resilient than it was during the
recent recession because the accumulated savings (out of previous high income)
which helped support consumption then will not have had a chance to rebuild.



Economic projections through 1976 suggest that the chances for a major shock
to the Seattle economy in the next few years are substantial and may cause a
new round of high unemployment. These projections are based on (a) alternative
assumptions about Seattle’s aircraft industry in the next few years (with analy-
sis suggesting that the best estimate is a pessimistic one), and (b) alternative
assumptions about national growth rates in other economic sectors, as reflected
in the Seattle economy. To the extent that the economy is less resilient than
before, as suggested above, future experience may be worse than that of the
recent past.

Seattle residents have shown a strong concern for the quality of their environ-

ment. The Seattle 2000 Commission report even recommended that some indus-

tries be prohibited if they threatened the environment.

The foregoing analyses form a basis for future policy:

o Seattle will have substantial need of new job creation in the near future
because of possible renewed shock through declines in the aircraft or other
sectors; it will be made worse by decreased resilience.

+ The persistence of a high wage structure in Seattle, although it may contin-
ue to produce some economic resilience, precludes one possible strategy for
developing new jobs: Seattle cannot, in general, make itself attractive to new
industry requiring low-cost labor.

o But the high wage structure provides evidence of a factor upon which Seat-
tle may base a development strategy—a high quality (well educated) labor
force.

o Another basis for a “quality” job strategy is that such strategy is more likely
than others to obtain nonpolluting industry, which would accord with local
desires revealed by recent evidence. ‘

« All this suggests planning for job diversification in the direction of high-
technology, science-based industry. Such a recommendation is almost trite,
since it has been suggested for almost every urban area desiring develop-
ment. Seattle, however, has real differential advantages, based upon the
area’s ability to attract and hold its quality labor force.

The next section of this report analyzes Seattle as a high-wage labor market.

Section III briefly presents the structure of an econometric model of short-run
change in this market, and Sec. IV uses the model to explain how the Boeing
cutbacks affected the Seattle economy. Section V then turns to the future, examin-
ing the prospects for aerospace in general and Boeing in particular; Sec. VI uses the
model and the aerospace projections to make general projections for the Seattle
economy. Sections VII and VIII examine in more detail whom the recession hit and
how they adapted. The final section summarizes the policy implications of these
lines of analysis.

! Seattle 2000 Commission, Goals Statements from Task Forces, Seattle, 1973, p. 3.



II. SEATTLE AS A HIGH-WAGE LABOR MARKET

Seattle’s economic resiliency was based upon the maintenance of a high enough
level of expenditures in local markets to allow the continued growth of most econom-
ic sectors despite the aerospace setback. Since we are talking about a short-run
phenomenon that took place over a year or so, there is little possibility, nor does the
evidence show, that these expenditures were maintained by replacing Boeing jobs
with other export employment. Rather, the economy was maintained because of a
high level of consumption expenditures, a fact backed up by both aggregate data and
survey findings discussed in Sec. VIII.

Why did consumption remain high? One factor was transfer payments, particu-
larly unemployment benefits, that were used to purchase goods and services that
otherwise would have been unbought. Also, savings built up from earlier high
incomes were important in maintaining consumption for the unemployed. Hence,
the majority of the unemployed could support their consumption through transfer
payments and savings. Moreover, those who remained employed generally ex-
perienced rising incomes and were able to maintain high consumption levels.

Seattle wages average 20 percent higher than the national mean. This section,
then, asks: Why and how could this high-wage economy be maintained over time?

Much literature on urban economics attempts to explain differential income
levels and growth rates among urban areas. In 1971, for example, per capita person-
al income in Standard Metropolitan Statistical Areas (SMSAs) averaged $4,508, but
ranged from $5,121 in Reno, Nevada, to $2,136 in McAllen-Pharr-Edinburg, Texas.
Per capita income outside metropolitan areas was $3,032 in 1970, 73 percent of the
average for metropolitan areas.

As Table 1 shows, Seattle personal incomes have been well above the national
average for decades. Even in 1971, when unemployment was well above the national
average because of the aerospace recession, Seattle per capita personal income was
still 8 percent above the national average, although it had fallen to 97 percent of
the SMSA average.

As well as showing consistently higher per capita personal income, since 1940
in many periods Seattle has shown a greater growth rate in total personal income
than the average for metropolitan areas. Table 2 shows that although Seattle
showed no growth in personal income between 1969 and 1970, it still experienced
an annual growth rate about 1% percentage points higher than all SMSAs during
the latter half of the sixties—10 percent, as compared to 8.4. As shown later, our



Table 1

SEATTLE PERSONAL INCOME PER CAPITA AS A PERCENT
OF THE NATIONAL AVERAGE

Year Percent -~
1929 .iiiiiiiiennnn Ceectecsenenaans 134
R Y 135
1950 ..... et eesesernenas e 123
1059 ittt ittt it 123
1962 i iiiiiiitiranccisnonenaaennanns 127
1965 v iiiiiierernennonnsnnaanans e 118
1966 ittt erientoosecaasaas 126
1970 tiin vt enannnnnnns Cereeenan 112
1971 cvivinnnnnn. s eieaaeen Ceeeaena 108

SOURCE: U.S. Department of Commerce,
Bureau of Economic Analysis.

Table 2

AVERAGE ANNUAL GROWTH RATES OF TOTAL PERSONAL INCOME:
SEATTLE VERSUS ALL SMSA COUNTIES

Period Seattle All SMSAs
1940-50 ..ivnnienrnnnenannanas 12,7 10.9
1950-59 ...iivinen et steanenan 7.2 6.5
1959-65 ..iiiieniiennrannneas 4.8 5.7
1965-70 tiviivuerinancassanss 10,0 8.4
1959-70 ... vvenn [N 7.1 6.9
1969-70 ...... PN 0.0 7.1
1959-71 it iii ittt 6.8 6.9
1967~71 tviiiinitinnnnoannsan 1.4 6.

SOURCE: U.S. Department of Commerce, Bureau
of Economic Analysis.

estimates indicate that this growth rate, which ceased during the recession, has
resumed.

Over 90 percent of personal income—both national and in Seattle—is derived
from monies received by selling productive services—labor and capital. The bulk of
this is derived from “earned personal income.” This consists of wage and salary
payments, other labor income (such as employer payments into pension plans), and
the income of unincorporated proprietorships. The remainder of income from cur-
rent production (income received by selling productive services) is property income
consisting of dividends, interest payments, and rental income from property. Table
3 summarizes Seattle’s income components.

Because earned personal income accounts for the vast bulk of total income, and
because property income tends to vary closely with earned personal income between



Table 3

COMPONENTS OF PERSONAL INCOME, 1970 SEATTLE-EVERETT SMSA

Componenta Dollars
Personal income
Total ..vveneennnn Citerrsesiesscassssesess 6409
Per capita ..... P /%1
Earned income
Total ........ PO 10 KX X
Per capita s.veviieneeennnorsansonnaansess 3520
Property income
Total tiiveiirrenenenonnsnnoannnns e 930
Per capita ....... tevseesenanne creseannnee 651

Income from current production
(earned plus property income)

Total «.vvvviiavnns P 3 L0 §

Per capita ....... P 3 A §
Transfer payments

Total tiuer vttt iineerrennesanscnonnenns 763

Per capita ....eveunvunnnn Certes et 534

SOURCE: U.S. Department of Commerce, Bureau of
Economic Analysis.

a, . . : N .
Totals are in $ millions. Personal contributions
for social insurance are deducted.

SMSAs, we must look to the reasons for differences in total and per capita earned
personal income—the differences in local labor markets—to explain the favorable
earnings situation that Seattle has experienced historically as well as to obtain
insight into the area’s future prospects.

The existence of these interurban differences in per capita earned income is
well known, but there has been little in the way of persuasive analysis regarding
the reasons for the differences.

CAUSES OF DIFFERENTIALS

Industrial Structure

Some of the earliest work on industrial structure was done by Kuznets in which
he attempted to examine the association between per capita income levels and the
industrial structure of a group of states. He obtained the industrial structure from
the distribution of employment among three major sectors: agriculture and related
industries—fishing and forestry; mining, manufacturing, and construction; and all
service activities, including trade services, transportation, public utilities, etc.?

Kuznets found a negative association between per capita income and the pro-

# 8. Kuznets, “Industrial Distribution of Income and Labor Force by States, United States, 1919-21
to 1955,” Economic Development and Cultural Change, Vol. 6, No. 4, July 1958, pp. 1-128.



portion of the labor force engaged in the agriculture, fishing, and forestry sector;
however, he found a positive association with employment in the manufacturing,
mining, and construction sector, as well as with the services sector.

At about the same time, Perloff did a similar analysis of the relationship be-
tween industrial structure and per capita income at a considerably more disaggre-
gated level.? The question he posed was, “How much of the difference in per capita
income among the states can be ‘explained’ by the differences in industrial structure
among the states?” To answer the question, he adopted a standardization procedure
that took data for income produced per person in each industry in 1950—the nation-
al averages—to obtain an expected state income by multiplying the national average
income figures by the number of workers within each industry in each state. Com-
paring expected per capita income with observed per capita income for each state,
he found that the correlation coefficient between the observed and expected series
was 0.861. Thus, although observed incomes varied considerably, a great deal of the
variation could be explained by examining a state’s industrial structure.

Estimates of earned personal income by industry for metropolitan areas are
made at a highly aggregated level. To test for the influence of the industry mix on
earned income in Seattle, it was necessary to use weekly earnings of production
workers as a proxy for such income. Although these statistics exclude the earnings
of self-employed individuals or other labor income (such as employer payments into
private pension plans), they do represent the bulk of earned income. Other labor
income and self-employment earnings also move very closely with average weekly
earnings.

Using this sort of analysis to explain why Seattle has for decades had higher
wage rates than the national average, Table 4 shows a hypothetical labor income
for the Seattle economy obtained by multiplying the local number of employed
persons in each industry by the national average production worker wage rate for
that industry in 1970. The sum of these hypothetical wage payments divided by the
number of employees in the Seattle economy yields an average weekly wage rate of
$125.49. This is about 5 percent higher than the national rate of $119.46, apparently
the result of Seattle’s distinctive industry mix.

Intraindustry Differentials

In addition to the influence of industrial structure on wages in Seattle, observed
earnings in manufacturing industries indicate that even within the same industries,
Seattle workers have higher incomes. When observed earnings in Seattle are com-
pared with a hypothetical national average earnings rate, Seattle’s advantage is
even larger. In the same industries, national earnings average $149.08 weekly com-
pared to $178.61 in Seattle—a 20-percent differential as reflected in Table 5. Thus
a favorable industry mix seems to account for about 5 percentage points of the wage
differential, while the remainder is from higher-than-average earnings within in-
dustries. Although data are available only for manufacturing industries, compari-
son of wage survey data for specific occupations and skill levels shows that there is
little interindustry difference. Thus, average earnings in nonmanufacturing indus-
tries are also likely to be higher than the national average.

3 H. S. Perloff, “Interrelationships of State Income and Industrial Structure,” Review of Economics
and Statistics, Vol. 39, No. 2, May 1957, pp. 162-171.



Table 4

HYPOTHETICAL LABOR INCOME FOR SEATTLE

National Employment,

Average Seattle
Industry Wage Rate (000)
ConsStruction ..ovveuvievrrnreraneennnneensons $196.35 24.9
Lumber and wood products ....eceeeeenneeneans 117.51 8.1
Furniture and fixtures ........cceevvecennns 108.58 1.2
Stone, clay, and glass ....civvrenronsonanns 140.08 3.1
Primary metals ...uiviiinnenvnnnnnannnnsnnns 159.17 3.0
Fabricated metals ..uiivvieenvnreneennneenns 143.67 5.1
Machinery, except electrical ...eecvevvevons 154.95 6.7
Electrical equipment ....iveevivrneeeerncons 130.87 3.2
Aircraft and parts ..iieeeeieenrinniinnonans 168.92 61.3
Shipbuilding v .veeeeneenerieneereenenennennns 150.07 6.6
Food and kindred products ......cceeveeeeens 127.98 10.0
Apparel .. i i ittt ittt e 84,37 3.1
Paper and allied products ......ceeeevnvenss 144,14 4.6
Printing and publishing ........cevvvuvennns 147.78 5.6
Chemicals and allied pProducts .............. 153.50 1.1
Transportation, communications and
utilities ..uiiiiiiiiiiiiiieriertinnnanas 155.93 39.0
Wholesale and retail trade ........ ehecenen 95.66 117.1
Finance, insurance and real estate ......... 113.34 35.5
Services ...... B T T 96.66 81.9
Weighted average weekly earnings:
National $119.46
Hypothetical Seattle $125.49

Occupational Mix

Seattle’s occupational mix provides another possible explanation for higher
earnings, because the aircraft industry employs such a high proportion of engineers
and technicians. As Table 6 shows, when U.S. average earnings by occupation are
used to obtain a standardized average earnings estimate, standardized earnings in
Seattle are about 6 percent higher than the national average.

Capital Output Ratios

Another explanation frequently offered for interarea earnings variation is dif-
ferences in the marginal productivity of labor, reflecting differences in the propor-
tions of capital and labor employed in production.* To test the influence of the
capital-output ratio on compensation per employee, data on capital stocks for 1963
developed by Almon® were used with national income originating in each industry
to obtain an estimate of the ratios shown in Table 7. A simple regression of this ratio

* For an example of this sort of analysis, see H. S. Perloff et al., Regions, Resources, and Economic
Growth, Hopkins Syndicate, Inc., Mellott, Indiana, 1960.

* C. Almon, The American Economy to Nineteen Seventy-five, Harper & Row, New York, 1967.



Table 5

AVERAGE WEEKLY EARNINGS: U.S. AND SEATTLE, 1970

National Average Seattle SMSA
Employment Employment
Industry Earnings %) Earnings (%)
Construction $196.35 19.5 $226.25 16.9
Lumber and wood products 117.51 3.4 149.67 5.5
Furniture and fixtures 108.58 2.6 145.84 0:8
Stone, clay and glass 140.08 3.5 178.54 2.1
Primary metals 159.17 7.3 164.61 2.0
Fabricated metals 143.67 7.3 169.56 3.5
Machinery, except electrical 154.95 9.2 179.70 4.5
Electrical equipment 130.87 8.9 123.93 2.2
Transportation equipment 163.62 8.7 178.06 46.0
Food and kindred products 127.98 8.4 151.27 6.8
Apparel 84.37 8.4 88.04 2.1
Paper and allied products 144,14 3.8 172.89 3.1
Printing and publishing 147.78 4.8 175.02 3.8
Chemicals and allied products 153.50 4.2 162.39 0.7
Average weekly earnings:a
National $149.08
Seattle $178.61

3The observed average difference in 1970 ($178.61 versus $149.08) may
have been exaggerated because Seattle suffered far greater unemployment
than the rest of the nation. Those becoming unemployed generally are at
the lower end of the wage distribution so that Seattle's average wage in
1970 may have been unusually high relative to a higher employment year
because of the layoffs of lower wage workers.

on compensation per employee yielded the insignificant results shown at the bottom
of the table. In any case, even if a significant relationship had existed between
capital intensity and earnings, it could not have explained the differentials in Seat-
tle because, as shown in Table 7, the capital-output ratio in the transportation
equipment industry (except for automobiles) is one of the lowest.

Cost Hypotheses

Actual migration costs from the lowest wage areas in the southeast to Seattle
are higher than those to any other major labor market in the country except to
Alaska and Hawaii (both also high-wage areas). These migration costs, of course,
have been relatively higher in the past than they are now.

Seattle and other Pacific Coast cities also seem to have had to offer higher wages
for over a century to compensate for higher living costs associated with their remote-
ness from the rest of the country. This differential still persists even though it has
been diminishing for years as western living costs declined relatively and as labor
supplies increased due to migration. Nonetheless, they are probably still a factor in
Seattle’s observed higher wage structure.



Table 6

SEATTLE EARNINGS STANDARDIZED FOR OCCUPATION, 1970

National
Annual
Earnings Employment
Occupation ($000) (000)
Professional, technical and kindred® ........ 9.1 86.8
EngineersP ... ... i 13.3 14.8
Engineers, aeronautical ......vvueevirennnann 15.0 5.5
Managerial and administrative ............... 12.2 51.3
Sales WOTKeTS ..iiiiiiiiieinnnnerennnnneenanns 7.1 45.6
Clerical .uvuitiuiininnrnoennnnnneneennannnnnns 5.0 111.2
Craftsmen, etc. iivivureieennnnrenenneenennns 8.1 81.9
Operatives, except transportation ........... 5.5 47.3
Transportation operatives ......ceveeeeesvses 6.8 18.3
Laborers, except farm ......c.ivieieeeiennnnnnn 4.8 23.7
Farm 1aborers ..i..iieniuiuieennenenennnnnnennans 4.8 2.1
Service workers, except household ........... 3.9 61.6
Private household workers .......covveveuesn. 1.3 5.2

Average annual earnings:
National 6.8
Seattle 7.2

SOURCE: 1970 Census, Occupation by Industry PC(2)-7C.
8Minus engineers.

Minus aeronautical engineers.

Risks

A set of risks peculiar to Seattle confronts individuals locating there, and may
require higher wage offers from employers to attract workers. These risks (all of
which are relative to those encountered in other labor markets) include the possibil-
ity that a migrant would find no job available upon arriving in the area; a smaller
range of options if he lost a job after becoming employed; and, probably most impor-
tant, the greater cyclical instability of the Seattle economy.

If the Seattle economy were sufficiently diversified, it would closely reflect the
cyclical fluctuations of the national economy. But it is not surprising that Seattle’s
labor market conditions are more unstable than those in other areas; and that it has
been subject to a purely local business cycle, (1) since producers’ durable goods
industries have historically been the most volatile in the national economy, and (2)
since high value, lumpy commodities like commercial aircraft are usually even more
subject to sharp changes in demand than other durables.

We attempted to establish a rough ranking of the employment stability of the
various industries represented in the Seattle economy. Table 8 shows the ranking
by an index developed for the purpose. It was obtained by measuring the extent to
which the national employment level departed from its predicted values over the
two periods shown. Specifically, the autoregressive models described in Sec. ITI were
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Table 7

CAPITAL-OUTPUT RATIOS BY INDUSTRY, 1963

National Capital Capital/
Income Stock Income

Industry ($ million) | ($ million) Ratio
Petroleum and mining 2,721 5,198 0.52
Food products 9,067 12,508 0.72
Tobacco 444 1,134 0.39
Textiles 3,023 4,396 0.69
Apparel 608 5,291 0.11
Lumber 2,296 3,311 0.69
Furniture 551 2,204 0.25
Paper 7,832 4,816 1.63
Printing 3,121 6,821 0.46
Chemicals 9,490 9,703 0.98
Petroleum refining 3,129 4,288 0.73
Rubber and plastic products 2,383 3,065 0.78
Footwear and leather 2,244 1,621 1.38
Stone, clay and glass 5,281 4,722 1.12
Primary metals 15,691 10,747 1.46
Fabricated metals 4,499 8,567 0.53
Machinery, except electrical 5,939 13,159 0.45
Electrical machinery 4,360 11,498 0.38
Automobiles | 6,289 11,052 0.57
Other transport equipment 2,289 9,712 0.24
Instruments ) 1,190 3,271 0.36
Miscellaneous manufacturing 1,566 2,373 0.66
Transportation, except railroad 11,460 12,492 0.92
Communication 28,797 9,160 3.14

y = 6546 + 167.3x

% = 0.004157
0.303

0.092

it

=
]

used to generate logarithmic predictions for 1965-1968 and 1969-1972, and the aver-
age of the absolute value of the residuals during each period was taken as the index
of volatility (since residuals are expressed in logarithmic units, the problem of
accounting for differences in industry size is avoided).

By a wide margin, the aircraft industry is the most unstable in both periods,
being substantially more volatile even than other producers’ durables industries
such as machinery and electrical equipment. The Seattle aircraft industry is even
more unstable than the industry is nationally, the local aircraft value being 0.1423
for 1965-1968, and 0.2111 for 1969-1972.

In addition, the aircraft industry requires highly skilled, narrowly specialized
employees for many of its jobs. Consequently, individuals in the industry run a

higher risk of personal “technological obsolescence” than employees in other indus-
tries.
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Table 8

VOLATILITY INDICES AND RANKINGS BY INDUSTRY

1964-1968 1969-1972
Industry Index | Ranking Index | Ranking

Agriculture 0.0242 5 0.0153 16
Aircraft/aerospace 0.0948 1 0.1011 1
Apparel and allied products 0.0086 19 0.0180 15
Chemicals and allied products 0.0157 10 0.0347 5
Contract construction 0.0149 11 0.0213 9
Communications and utilities 0.0093 17 0.0190 12
Electrical equipment and supplies 0.0391 3 0.0252 7
Fabricated metals 0.0164 9 0.0388 4
Finance, insurance and real estate| 0.0061 23 0.0141 20
Food and kindred products 0.0055 24 0.0055 23
Furniture and fixtures 0.0108 14 0.0238 8
Government 0.0134 12 0.0191 11
Lumber and wood products 0.0082 20 0.0144 19
Machinery, excluding electrical 0.0273 4 0.0507 2
Mining, forestry and fishing 0.0089 18 0.0102 22
Other manufacturing 0.0202 6 0.0342 6
Other transportation 0.0180 7 0.0183 14
Paper and allied products 0.0095 16 0.0149 17
Primary metals 0.0174 8 0.0212 10
Printing and publishing 0.0073 21 0.0189 13
Services 0.0021 25 0.0146 18
Shipbuilding and repair 0.0481 2 0.0467 3
Stone, clay and glass products 0.0104 15 0.0126 21
Transportation services 0.0110 13 0.0050 25
Wholesale and retail trade 0.0069 22 0.0055 24

Human Capital

Finally, another factor helping to explain both the different occupational mix
and the intraindustry differentials in Seattle may be differences in the “quality” of
the human capital input to local labor markets. That those with more education and
experience get paid more on the average than those with less education and experi-
ence is a truism. Nationally, persons with at least a college education had 45 percent
higher median earnings than the labor force as a whole. Sometimes the pay differen-
tials are within a job classification (e.g., a teacher with a Master’s degree getting
more than one with a Bachelor’s); more frequently, better educated and experienced
people simply get better jobs.

Such human capital differences do not explain all regional income differences,
and they certainly interact with other factors such as the industry and occupation
mix. Nonetheless, Seattle does have an unusually highly educated labor force, and
this does account for at least part of the differential. Nationally in 1969, 14 percent
of the experienced labor force had at least four years of college compared to over 19
percent in the Seattle area.

Keeler and Rogers present further evidence of the educational level in their
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factor analysis of large urban areas.® They found that Seattle’s score on the educa-
tion factor was the highest of any large American city—three standard deviations
higher than the mean score of these cities.

PERSISTENCE OF DIFFERENTIALS

In any case, Seattle has a higher wage structure, and both the data and the
reasoning indicate that it is likely to continue. Table 9 compares manufacturing
earnings in Seattle with those in 34 other SMSAs—the top 35 in population in 1970.
The table shows that earnings in Seattle actually continued to increase relative to
this group over the decade. It seems probable that the differential will also persist,
and perhaps continue to increase even further, because the immediate causes for the
differential—industry mix, occupational mix, and intraindustry differentials—seem
unlikely to change very fast, and because the underlying factors on the supply
side—human capital, migration costs, and compensation for instability—also seem
likely to persist.

Table 9

COMPARISON OF SEATTLE MANUFACTURING WEEKLY EARNINGS WITH
SELECTED U.S. CITIES: 1960, 1965, 1968, AND 1970

1960 1965 1968 1970
35-city mean $ 98.20 | $117.61 | $133.18 | $145.86
35-city standard deviation |$ 9.90 | $ 12.23|$ 13.37| $ 13.83
Seattle mean $101.53 | $124.74 | $146.00 | $167.20
Seattle difference in

standard deviations?@ +0. 34 +0.58 +0.96 +1.54
Standard deviation + mean 0.10 0.10 0.10 0.09

Additional evidence of this persistence comes from the household survey of
Seattle we took during the winter of 1972-1973.7 Although the survey provided little
evidence on net migration in and out of the Seattle area during the recession,
because of difficulties in following those who left, data were obtained on gross
inmigration—those who came and stayed. The most salient facts follow:

1. Even inthe worst years of the recession, 1970 and 1971, a number of households
equivalent to about 2 percent of the population migrated into Seattle each year,
with the percentage rising to 3 in 1972.

¢ E. Keeler and W. Rogers, A Classification of Large American Urban Areas, The Rand Corporation,
R-1246-NSF, May 1973.

" See S. Crocker, The Design and Implementation of Economic Surveys: Response to the Recession in
Seattle (1970-72), The Rand Corporation, R-1262-NSF, June 1973.
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2. Of the heads of these inmigrating households, 35 to 45 percent were college
graduates, with 15 to 25 percent having post-graduate work. These numbers are
not only substantially higher than national averages, they are also much higher
than the equivalent numbers for the pre-1970 Seattle population.

3. Nearly half of those coming into Seattle came without specific jobs in hand (in
contrast, for example, to San Jose®), implying that the area’s attractions were
such that workers came in looking for jobs even during times of monumental
unemployment rates.

CONCLUSION

Two important implications flow from Seattle’s high wage structure and its
likely persistence in the future. First, if enough time elapses before another down-
turn so that savings are rebuilt, the economy should again demonstrate the same
resilience it showed in the recent recession. Second, any strategy for economic
development must take into account the high wage structure. As a general rule,
low-wage industries are simply not going to find Seattle an attractive or profitable
location compared to many other areas. However, the high quality of the labor
force—at least partially reflected in the wage structure—may be used as a positive
advantage in attracting certain kinds of industry.

Traditional location theory suggests that attraction of economic activity to an
area will be based on access at competitive costs to production inputs and to markets.
Therefore, if new industry is to find the pool of high-quality labor an attraction, it
must really be available at a competitive cost; i.e., higher wages reflecting higher
input quality so that production costs would be competitive with other areas.

8 D. J. Alesch and R. A. Levine, Growth in San Jose: A Summary Policy Statement, The Rand
Corporation, R-1235-NSF, May 1973.



III. AN ECONOMETRIC MODEL OF THE SEATTLE
ECONOMY

The previous section shows that Seattle residents have enjoyed higher than
average wages. Consequently, even during periods when unemployment is far high-
er than the national average, they still enjoy higher per capita incomes than resi-
dents in most other cities. During 1971, the year in which recession unemployment
peaked, Seattle still ranked 44th of the 254 SMSAs for which per capita income data
are available.

The same high technology economic mix that brings about high incomes, how-
ever, has also caused recurring high unemployment levels. At present, even without
large employment increases in the aircraft industry, the economy seems to have
entered another period of growth. It seems likely, therefore, that the future economy
will look different from that of the past. 3

To understand how Seattle’s future will be different, it is necessary to under-
stand how the economy’s various components interact; how exogenous changes in
demand are reflected through local interindustry linkages; and, particularly, how
the economic structure may be changing. That this structure is changing seems
clear from the change in the importance of the aircraft industry. The fraction of
total employment accounted for by that industry fluctuated between about 11 to 17
percent during the sixties (reaching as much as sixty percent of manufacturing
employment), but averaged only a little over 7 percent in 1971 and 1972.

To project possible futures for the economy, as well as to understand the interac-
tions, we required some type of econometric model of the economy.® Ideally, such a
model would be one of income flows, but lack of data at the local level made this
impossible. Therefore, since there was little question that the nature of the problem
would require the use of time series, we chose employment by industry at the
two-digit Standard Industrial Classification level as the basic source. The Washing-
ton Department of Employment Security makes these estimates monthly and they
are available over a sufficiently long period for modeling purposes.

Although such data are not ideal, they can be extremely useful in this type of
analysis. They are relatively reliable, and are neither bad indicators of local econom-
ic conditions nor, over the short run, of demand for local consumption of goods and
services.

® For a detailed description see D. A. Relles and L. A. Day, A Distributed Lag Model of Employment
Levels in Seattle, The Rand Corporation, R-1329-NSF, September 1973.
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These data (as well as others to be discussed) were used to derive a time-varying
model—often called a distributed lag model—for local employment in each of Seat-
tle’s industrial sectors. As noted above, the model was to be used to explore interin-
dustry dependencies to assess the impact of changes in the level of aircraft industry
employment as well as to make a series of forecasts for varying levels of aircraft and
national employment levels.

In concept, the model is similar to the “export base” model familiar to urban
analysts. The export base model was originally developed in the urban planning
literature, but began to receive attention from economists somewhat later.'° In any
case, industries in a local economy producing commodities for export are considered
to have the key role in a city’s economic growth because the demand for their
products is subject to more “powerful” national or exogenous forces.

Our modeling differs from the usual export-base approach, however, in that it
does not attempt to make an a prioridivision of industries into export or local service
sectors. Although some Seattle industries are clearly producing all their goods for
ultimate sale in national or foreign markets (aircraft), and some are almost entirely
in the local sector, most fall into a mixed category. It was therefore felt that it would
be best to let the data determine what the contribution of local and national forces
should be. A model of this type also appeared likely to be more useful than a local
input-output model because it could use routinely available data.’*

Thus, the following employment data are relevant for predicting employment
in a given sector:

1. The employment time series for that sector itself.

2. The employment time series for other local sectors which are that industry’s
largest purchasers.

3. The corresponding national employment time series that would reflect the na-
tional demand for the export component of the local sector’s products.

Besides employment data, we needed at least an approximation of income flows
to make some of the parameter estimates. The most important of these are estimates
of the wage and salary consequences of fluctuations in the employment level. These
were made using data on wages and salaries paid to workers in employment covered
by the Employment Security Act of the state along with the employment data.
Except for some government employees, most nonagricultural workers in the area
are covered under the act; therefore, average earnings in such employment should
reasonably approximate total wage and salary payments.

Unemployment compensation payments were the only other important source
of income data available in a form compatible with the employment data. These
were used instead of total transfer payments both because of their ready availability
and because historically they have been the component of transfer payments most
responsive to changes in economic conditions. Transfer payments, however, added

1 Probably the best exposition is C. M. Tiebout, The Community Economic Base Study, Supplemen-
tary Paper No. 16, Committee for Economic Development, New York, December 1962. .

1 In addition, a model of this type could be more easily incorporated into a system for forecastmg
local tax revenues. Input-output models must be tied to the Census of Manufactures data obtainable only
every five years, and must be supplemented by considerable survey data. Help in revenue forecasting has
been requested by city and King County officials.
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little to the model’s explanatory power. This fact, backed up by other evidence (see
Sec. III), is important for both economic projection and policy investigation.

Each series was first analyzed to establish its own trend and seasonal behavior.
Having thereby established a set of norms, we looked to model departures (or residu-
als) from those norms in terms of series suggested by economic theory: Our approach
was to investigate cross-relationships either if a gross flows matrix from an input-
output model of the region suggested a dependency or if, by some additional line of
reasoning, we could argue for one. ]

Table 11 lists, for each sector, the collection of series thereby identified as
potential independent variables; note that in most cases the national series is includ-
ed. (Table 10 shows the abbreviations used in Tables 11 and 12.) This list was
systematically reduced according to whether or not residuals of the independent and
dependent series tended to occur in related time sequence and how useful they were
as independent variables in regression models.

Next, assuming that relationships between these residuals would hold beyond
January 1969, we generated a set of predicted residuals from January 1969 through
December 1972 for each sector. We are primarily interested here in establishing

Table 10

INDUSTRIAL SECTORS CURRENTLY INCLUDED N ANALYSIS WITH
STANDARD INDUSTRIAL CLASSIFICATION CODES AND
ABBREVIATIONS USED IN DATA PROCESSING

Abbreviation Industry SIC Code
AC Aircraft/aerospace 372
AG Agriculture 01-07
APRL Apparel and allied products 23
CHEM Chemicals and allied products 28
CON Contract construction 15-17
CU Communications and utilities 48-49
ELEC Electrical equipment and supplies 36
FIRE Finance, insurance and real estate 60-67
FMET Fabricated metals 34
FOOD Food and kindred products 20
FURN Furniture and fixtures 25
GVT Government 19-93
MACH Machinery, excluding electrical 35
OMFG Other manufacturing ==
OTR Other transportation (37-372-373)
PAPR Paper and allied products 26
PMET Primary metals 33
PRNT Printing and publishing 27
SCG Stone, clay and glass products 32
SHIP Shipbuilding and repair 373
SRV Services 70-89
TRAD Wholesale and retail trade 50-59
TRNS Transportation services 40-47
WOoOoD Lumber and wood products 24
UES Unemployment compensation benefits
UE% Unemployment rate
EMP Employment

CLF Civilian labor force
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Table 11

INDUSTRIES INITIALLY INCLUDED IN THE CROSS-MODELING

Dependent Independent
Variable Variables

AC

AG cietresnieess. FOOD

APRL ... .viiinnnn. . NATL TRAD

CHEM .............. CON PAPR

CON .....ivvevess. EMP

CuU ... +.... CON TRAD CLF EMP UEZ

ELEC ....... si.ee..  NATL AC Cu TRAD

FIRE ........c0v0.. NATL CON EMP

FMET ....iiivennnn . NATL AC CON FOOD MACH

FOOD .............. NATL AG TRAD CLF

FURN ..... reanus «... NATL CON EMP WAGE

GVT .............. NATL CLF

MACH ............ .. NATL OTR PAPR SHIP TRAD

MFF .............. CON SCG WOOD

OMFG ...vvivnnnnns .+« NATL WAGE

OTR .............. NATL TRANS .

PAPR .......v...... NATL FOOD PRNT TRAD CLF

PMET ....... ees.... NATL CON FMET OTR SHIP

PRNT ........ «...s. NATL CU SRV TRAD TRNS CLF

SCT .............. NATL CON PMET TRAD

SHIP ..........v... NATL TRNS

SRV .......i0000.. CON Ccu TRNS CLF EMP

TRAD ......... ««... NATL AC CON CcU TRNS CLF EMP

WAGE UEZ UES
TRNS «.ivveinnnnn .. NATL CON FOOD SCG TRAD EMP
WOOD .............. NATL CON

which interindustry dependencies (or linkages) appeared to have held. We base
these predictions of residuals upon the actual residuals of the independent variable
series during that time. Finally, we combined projected residuals with trend/season-
ality information to result in January 1969-December 1972 estimates of the employ-
ment levels themselves. In most cases, these estimates appear to be consistent with
what actually happened; exceptions can be attributed to additional local forces
beyond what the data alone can be expected to capture.

In formal terms, let { y, } denote a particular local industry to be modeled, let

L) @
t

, xB, x(p)

t

denote the series identified as its potential independent variables. The time is given
in months; the time point used to separate equation development from checking
(December 1968) is denoted by T: and t will run from 1 (January 1958) through T
to T + S (December 1972).

It is best to think of the procedure as attempting to establish three sets of
models. The first two express each series in terms of its own past; their primary role
is to measure and account for trend and seasonality:
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constant variance, are the errors for their respective models at time t). So the topic
considered next is the investigation of observed departures from trend and seasonal-
ity, or the residuals:

v f/
yt yt \yt _1, yt_z! "') ¢
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A third model is then derived relating the y residuals to those of the x’s:

v (v(@1) (D) v(2) v(p) v(p) )
III Yt—h<Xt NI A N NETEEE +€3t

The cross-model coeficients are shown in Table 12. Now, in practice, the predicted
behavior of { y, } after time T would depend upon scenarios that specify the residuals
for various driving series (such as the corresponding national series and aerospace),
but it will be instructive to indicate how this might be done when these residuals
are known. First, Model III would be used to predict departure from trend and
seasonality after time T:

3§t§, t=T+1,T+2, ..., T+5 .
Finally, the actual predictions,

3h$t=T+l,””T+S,

would be derived as the sum of Model I and Model III outputs:
R iy
Y41 T f(yT’ Ir-1° "‘) MRLTS

~

~ —f,\ +’\;
Y42 = (YT+1’ Yoo "') Y42 *

It is important to note that, where observations beyond time T are required by the
formula for f, the ¥ ,, series and not y ., should be used.
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Table 12

CROSS-MODEL COEFFICIENTS

Dependent | Independent 2
Variable Variable Lag Mavg | Coefficient| t Value R
AC
AG
AFRL © NATL 0 3 1.9421 3.6676 [ 0.1875
3 2 0.7464 1.4516
TRAD -8 3 1.2109 2.4331
CHEM
CON EMP 3 2 0.9573 1.6371 | 0.0408
11 2 0.6438 1.0970
Ccu EMP 1 3 0.3686 2.3380 | 0.1028
7 3 0.3409 2.2164
ELEC NATL 0 1.2994 3.7465( 0.1071
FIRE NATL 0 0.7460 2.6651  0.1593
CON 9 3 0.0434 1.3999
EMP 1 3 0.2492 2.1522
10 3 0.1905 1.7033
FMET NATL 0 3 0.9496 2.2788 | 0.0740
-3 3 0.9310 2.1380
FOOD NATL 2 2 1.4069 2.34271 0.2096
AG 0 2 0.1110 2.3692
TRAD 1 3 1.0466 1.8855
CLF 12 4 1.1329 2.1049
FURN NATL 0 0.7527 1.3174 | 0.1345
CON 0 5 0.4884 1.5746
EMP 2 0.6759 1.3294
WAGE 1 0.3639 1.3667
GVT NATL 0 0.3520 1.4342} 0.0723
1 0.6351 2.5845
MACH NATL -1 3 1.8933 3.7382( 0.1092
MFF CON 0 5 1.0469 3.4490 0.0968
OMFG
OTR NATL 1 2 0.2535 2.5615( 0.0917
TRNS 1 0.4021 1.9914
PAPR NATL 0 5 2.0543 2.97751 0.0727
PMET NATL -1 4 0.4818 0.7641 | 0.0562
CON 1 0.2155 1.3688
OTR 0 3 0.4016 1.6362
PRNT NATL 0 2 1.5840 3.7557] 0.1728
TRAD 0 0.2892 1.9071
CLF 1 2 0.2420 1.0700
SCG NATL -6 7 1.3038 2.9306 | 0.3277
CON 0 4 0.5547 4,3922
TRAD 1 2 0.3579 1.0909
SHIP NATL -2 7 3.5109 5.2073| 0.2101
TRNS 0 2 0.5524 1.0367
SRV CON 10 3 0.0983 2.13441 0.3786
TRNS 0 0.1529 2.2679
EMP 1 0.2431 2.3326
8 0.1276 1.2141
TRAD 0 0.3905 3.6855
TRAD AC -9 4 0.2601 1.9304| 0.1227
WAGE 2 2 0.1591 2.5259
5 0.1245 1.9873
TRNS NATL 0 0.5135 3.1716| 0.3152
CON 2 2 0.1163 2.2520
FOOD 0 0.0832 1.6929
TRAD 0 2 0.6224 2.7498
WOOD NATL -2 3 0.7790 3.0840| 0.1719
2 0.2245 0.8786
CON 0
6
CLF EMP 0 0.7968 18.6833| 0.7506
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It would now be possible to compare what actually happened in a particular
sector,

%yt(, t=T+1, ..., T+S,

with what we estimate should have happened, given what happened in other sec-
tors:

;&tg, t=T+1, ..., T+S .

Looking at these series in tandem forms the basis for much of the subsequent
evaluation of the stability of linkages during the recession—a necessary prelude to
the model’s use in forecasting.

As a final step, the equations (using data up to 1969) were used to estimate
employment levels between 1969 and December 1972. For most industries, these
estimates were good predictions of actual employment through those years.'?

Later sections of the report describe estimates made using the econometric
model to examine the impact of the 1969-1972 recession and to make medium-term
forecasts of possible alternative futures for the economy.

2 See Relles, pp. 34-51.



IV. IMPACT OF THE 1969-1972 RECESSION

The model described in Sec. III was used to examine the impact of the Seattle
recession. Projections to 1971 were made under two assumptions, both of which
postulate that there was no national recession:

1. The decline in aircraft industry employment was the same as what actually
occurred.

2. Aircraft employment continued the pattern it was showing until 1969 (that is,
leveling off followed by a modest downturn).

Table 13 compares these results to what did actually occur from 1969 to 1971.

Running the first assumption through the model, we found that the national
conditions actually reflected in 1969-1970 accounted for a 2.4-percent greater decline
that we estimate would have occurred if the national economy had continued on its
prerecession trend, but the aircraft industry alone declined as it did. Applying the
second assumption to the model indicates that employment in 1971 would have been
about 19 percent higher had there been neither an aircraft industry nor a national
recession.

Contrasting these two assumptions to one another and to actual experience, it
is possible to estimate roughly the “pure” impact of the aircraft industry cutbacks.
Job losses in aircraft (the high aircraft industry projection of assumption 2 minus
actual industry employment) are estimated at about 45,000. Had there been no
national recession accompanying this loss, the difference between the projections
based on assumptions 1 and 2 indicates that an additional 37,000 jobs would have
been lost as a direct consequence of the impact of the aircraft industry cutback on
the rest of the economy—a loss of about four-fifths of a job in the rest of the local
economy for every aircraft industry job. In contrasting assumption 2 with what
actually happened, the impact of both the national recession and the aircraft indus-
try cutback together was 45,000 jobs cut back in aircraft with an additional 49,000
being lost in the rest of the economy—about one loss for every one in aircraft.

Comparing Columns (2) and (3) of Table 13, the impact of the aircraft cutback
alone varied considerably among Seattle industries. Predictably, the large local
trade and service industries were heavily affected; and, as noted in Sec. III, adding
unemployment benefits and other transfer payments to the model provided little
explanatory power, even for this sector which feels the first impact of changes in
local consumption. Outside of trade and services, most other sectors appeared to be

21
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Table 13

IMPACT OF THE RECESSION

Projected--1971
1 (2) (3
Depressed High
Aircraft, Aircraft,
No National | No National
Industry Actual?® Recession Recession
Aircraft/aerospace 40,275 40,274 85,513
Agriculture 5,408 5,930 5,930
Apparel and allied products 3,117 3,376 3,562
Chemicals and allied products 1,208 1,148 1,148
Contract construction 21,742 23,088 25,480
Communications and utilities 12,308 14,072 14,858
Electrical equipment and supplies 3,242 3,774 3,774
Finance, insurance and real estate 34,367 39,455 41,769
Fabricated metals 4,608 4,991 4,991
Food and kindred products 9,475 10,255 10,854
Furniture and fixtures 1,092 1,100 1,177
Government 96,275 90,386 90,386
Machinery, excluding electrical 5,717 6,985 6,985
Mining 2,333 2,630 2,678
Other manufacturing 3,333 3,198 3,198
Other transportation 3,500 3,833 3,943
Paper and allied products 4,175 4,464 4,464
Primary metals 2,708 3,136 3,255
Printing and publishing 5,325 5,984 6,167
Stone, clay and glass products 2,825 2,744 2,867
Shipbuilding and repair 4,783 6,700 6,793
Services 79,408 84,255 93,922
Wholesale and retail trade 113,015 113,316 131,093
Transportation services 25,783 26,795 29,293
Lumber and wood products 9,200 8,785 8,852
Total 495,233 510,670 592,958

%Both actual and projected employment levels include workers only in
the industries listed. Self-employed and household workers are excluded.

influenced much more by national trends than by what happened locally to the
aircraft industry.

If the relatively rapid growth in nonaircraft export industries (those responding
mostly to national conditions) continues, future local response to exogenous changes
in the demand for aircraft industry output will be even smaller. Thus, these projec-
tions show that as the economy diversifies its export base it will reflect cyclical
movements in the national economy generally rather than specific movements in
the aircraft industry.

The policy implication regarding the influence of diversification (which is al-
ready part of the conventional wisdom) has already been recognized by the Economy
and Economic Security Task Force of the Seattle 2000 Commission, a citizens’ group
established by the Seattle City Council to prepare recommended future goals for the
city. The first major goal stated in the task force report follows:
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A. ATTAIN ECONOMIC STABILITY BY DIVERSIFYING THE SEATTLE AREA
ECONOMY

Since the Second World War, Seattle has been highly dependent on the aero-
space industry. When aerospace suffers as a result of cycles in the national
economy, more jobs are lost here than would be the case if there were a broader
industrial base. Steps need to be taken to create new kinds of jobs here, hopefully
jobs less sensitive to cyclical fluctuations.

Although the possibility of introducing stable (and generally low-wage) indus-
tries into the economy seems to be in question, it is clear that as the economy has
diversified and grown, it is already less subject to aircraft industry fluctuations. This
policy implication is discussed in a later section.



V. WHOM DID THE RECESSION HIT?

Although the maximum unemployment rate during Seattle’s recession was 15
percent, a special survey taken in 1973 of a random sample of 1028 Seattle
households indicated that 23 percent of the individuals who remained in Seattle at
the time of the survey had been unemployed for four weeks or more during the
1970-1972 period. Had we been able to estimate the number who became unem-
ployed and left the area, the percentage would have been even higher. Moreover, the
23-percent figure does not tell the entire story; another 5 percent, while continuously
employed (or unemployed for less than four weeks running), had to take a pay cut
and/or a lesser job to remain employed.

The next to last column of Table 14 provides this information: it shows that of
the 77 percent who were essentially continuously employed, 5 percent remained so
only at the cost of lower job status; of the 23 percent who suffered four weeks or more
of continuous unemployment, 2 percent did so in spite of having accepted lowered
status.

The first six columns of Table 14 indicate characteristics of those who were in
the labor force during the relevant period, including both personal (demographic)
characteristics and industry of current or last previous employment. The rows of the
table indicate the kind of job adjustment made during the recession period. The
figures in the table are those regression coefficients with F-values over 1 in regres-
sions of each dependent (job status) variable on the set of independent (characteris-
tics) variables. F-values between 2 and 4 are starred; those greater than 4 are double
starred. The last column of the table provides R? values for each adjustment re-
gressed on the entire set of characteristics (including characteristics with F-values
so low that the regression coefficients are not listed in the table.)

Aside from the overall breakdown of employment/unemployment/job change
(rows), Table 14 shows two other important findings. One—perhaps obvious—is that
those with greater experience and more education!® have a greater tendency to
remain employed than those with less. This may be obvious, but it refutes a common-
ly held view about the Seattle recession—that it was a uniquely middle-class affair.
Perhaps the middle class was hit harder than it usually is in recessions (we have no
comparative evidence), but those who were in a lower class to begin with got even
lower more readily.

13 In addition to their own specific meaning, these two factors may be interpreted to indicate higher
pre-unemployment income; however, this statistic was not gathered in this phase of the survey.
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The other important finding is that although aggregate data indicate that
unemployment hit the aerospace industry harder than any other, aerospace em-
ployees picked up in our sample were as likely to remain continuously employed
over the three years as employees in any other category. The data show a tendency
(statistically significant for aerospace employees and only them) to maintain their
employment (not necessarily in aerospace) at the cost of taking pay cuts or other
decreases in job status; being an aerospace employee increased the likelihood of
entering this continuous-employment-with-lesser-status category by between a
quarter and a third. This—more than long periods of unemployment—is the form
of incidence of the recession on the aerospace industry; and the fact that greater
experience also increased the likelihood of this form of incidence reinforces the
statement. But the additional indication that greater education decreased not only
the likelihood of keeping jobs at a status loss but also increased the likelihood of job
loss as such tends to show that those who kept jobs at the cost of decreased status
were more the technicians than the better-educated engineers. Nonwhites were also
less likely to keep jobs at a status loss, but in this case it seems to be that they were
more likely to lose jobs; however, few nonwhites were aerospace employees to begin
with. :
Other findings in Table 13 were (surprisingly) that women were more likely to
be continuously employed than men, and (not surprisingly) that married people
were more likely to keep jobs than single people.

The multiple regression technique used provides an effective way of examining
the employment effects of selected characteristics taken independently of other
characteristics. Although further manipulation could bring out the effects of combi-
nations of characteristics, we did this instead by cross-tabulation. Looking only at
the group that was hit hardest (the 21 percent who lost a job with no opportunity
to try to salvage it by trying to change status), Tables 15 and 16 show the effects of
demographic characteristics in combination.

Table 15shows an important finding about the impact of both education and age
combined on the incidence of unemployment. Both increasing age and education are
necessary for a low incidence of unemployment, and neither increasing age nor high
education by itself lessens chances of unemployment very much or very consistently.

'Education was a significant but not very strong variable in the multiple regressions;
age was never significant by itself. As age increases, unemployment decreases for
persons with a medium level of education or above (—24 percent; —19 percent), but
not for persons with a low education (+2 percent). Also, increasing education tends
to decrease unemployment for persons 85-54 (—8 percent) as well as for persons 55
and above (— 11 percent), but not for persons 25-34 (410 percent). Among persons
25-34, increasing education tends to increase rather than decrease unemployment.
In fact, the data indicate that the highest unemployment incidence occurred among
persons 25-34 with at least a high school education (39 percent or 34 percent). In
other words, if one is younger, a high education does not lessen chances for unem-
ployment. If one has a low education, increasing age does not lessen unemployment
chances. Both increasing age and education are necessary to lessen chances of
unemployment substantially.

Table 16 examines the joint impact of age, sex, and education on unemploy-
ment. It reports that among men with a low education, increasing age increases
chances of unemployment. Among women with a low education, increasing age
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Table 15

AND EDUCATION?

Low Medium High
High
Not School
High Graduate, | College Percent
School Some Graduate | Difference:
Age Graduate | College or Above L-H
25-34 (46) (237) (131)
247 39% 347 +10
35-54 (108) (303) (135)
22% 20% 147 -8
55 and above (85) (142) (40)
26% 15% 15% -11
Percent Dif-
ference: L-H +2 -24 -19

3Seattle Pilot Study (December 1972-January 1973). Num-
bers in parentheses indicate labor force members in each
category in the sample.

decreases chances of unemployment. As reported earlier, increasing education does
not appear to decrease unemployment among those 25-34. This finding appears to
be true for both men and women. Above age 34, however, the impact of education
varies by sex: for males, increasing education much more often decreases chances
of unemployment; however, higher education appears to have practically rno effect
on unemployment for women.

In addition, younger women with higher education appear to be worse off than
younger men. Among men 25-34, the highest rate of unemployment occurs with a
medium education and then declines among those with a high education. Among
women 25-34, the highest unemployment occurs with a high education. Among this
age group, then, a high education would seem to benefit males more often than
females, whereas a medium education would seem to benefit younger women rather
than men. It is possible that in a period of high unemployment, employee competi-
tion for higher level jobs (at least requiring higher education) could have caused
employers to hire or retain men rather than women when given a choice. The same
effect in reverse could have been present in clerical and other office jobs, with
employers preferring women. In any case, younger men with only a high school
education appeared to have the worst of both worlds—in competition with women
for lower white collar jobs and with less educated men for blue collar and laborer
jobs.

To summarize the key findings, then, the recession hit hardest those who start-
ed worst off; aerospace employees had a marked tendency to adjust downward but
remain employed; the combination of increasing age and education was the best
guarantee against unemployment. Or, in a sentence, Seattle’s aerospace recession
was not a new phenomenon of a middle-class crash; it started in aerospace, but, as
always, it was the lower income and status groups who were hit the hardest.
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Table 16

UNEMPLOYMENT INCIDENCE BY SEX, AGE AND EDUCATION

Low Medium High
High
Not School
High Graduate, | College Percent
School Some Graduate | Difference:
Age Graduate College or Above L-H
Male
25-34 @7 (130) (81)
22% 46% 31% +9
35-54 (71) (148) (99)
23% 17% 13% -10
55 and above (58) (76) Q27)
31% 13% 15% -16
Percent dif-
ference: L-H +9 -33 -16
Female
25-34 (19) (107) (50)
267 31% 407 +14
35-54 (37) (155) (36)
22% 23% 17% -5
55 and above @27 (66) (14)
15% 187% 147 -1
Percent dif-
ference: L-H -11 -13 -26




VL. INDIVIDUAL ADAPTATIONS TO UNEMPLOYMENT

As indicated in Sec. V, recession unemployment hit those with less education
and experience disproportionately. But most of those who were unemployed adapted
in a manner consistent with middle-class values. Only 7 percent of the unemployed
went on public assistance, for example. Two-thirds took unemployment benefits (an
“earned” program with no stigma attached), but those who took the benefits used
them as a hedge for the future, drawing down existing personal debt as well as
maintaining consumption levels.

Table 17 draws from the Survey of the Unemployed (a sample of 425 persons
drawn from the household survey) data on their adaptations to unemployment as
a function of their pre-unemployment conditions and resources, and the conditions
and resources during their period of unemployment.’* The columns in the table
(except for the last two) represent conditions and resources; the rows, adaptations.
The next to the last column shows the proportion of the total sample engaging in
each form of adaptation. Both condition and adaptation variables are go no-go (Did
the unemployed person engage in the specified adaptation or exist in the specified
condition?) rather than being continuously quantitative (How much of the adapta-
tion did he carry out or how much of the specified resource or other factor did he
possess?), with the exception of such condition variables as education, age, pre-
unemployment income, and quarters unemployed, which are treated as con-
tinuous.!®

The figures in Table 17 (aside from those in the last two columns) give regression
coefficients relating conditions (independent variables) and adaptations (dependent
variables) that provided F-values of 1 or more in a series of multiple regressions of
each dependent adaptation variable on the independent condition variables.®

A positive coefficient indicates that persons in the stated conditions are more
likely than others to adapt in the ways indicated. The regression coefficients are
comparable down the columns (e.g., How frequently did possession of savings affect
clothing cutbacks as compared to recreation cutbacks?), but because of the problems
of different units, they are not completely comparable across the rows (e.g., How
frequently did possession of liquid assets as compared to possession of fixed assets

4 See S. Crocker.

'* The reason for this is the virtual impossibility reported by survey experts of obtaining accurate
quantitative retrospective data on most magnitudes.

¢ Asin the last chapter, F-values between 2 and 4 are starred; those greater than 4 are double starred.
The last column provides R? values for each adaptation regressed on the set of conditions.
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affect clothing cutbacks?). In general, however, the rows of coefficients are compara-
ble within the demographic and economic categories.

Perhaps the most interesting finding from Table 17 is that persons obtaining
unemployment insurance benefits are somewhat less likely to borrow or dissave to
maintain their immediate consumption patterns. This suggests an attempt to even
out the effects of fluctuations in personal fortunes. This helps explain the difficulties
reported in Sec. III in entering transfer payments into the projection model as an
explanatory variable for changes in the sales and services sector.

An additional finding with regard to unemployment benefits is that once in-
dividuals receive government cash payments of this type, they are more likely than
others to apply for and receive public assistance.

Some other findings may be more obvious: the better educated are more likely
to cut back on consumption than the less educated; those with savings are less likely
to cut back all along the line (this was probably the strongest consistent explanatory
variable throughout); those with liquid assets are less likely to cut back. Two factors
provided major support for the local economy: 61 percent had some savings at the
time of unemployment, and 58 percent owned other liquid assets (more than one-
third had U.S. Savings Bonds and almost one-fifth had stocks or other bonds). In
addition, those with other private incomes during unemployment (largely incomes
earned by other family members) were less likely to cut back; those who were
unemployed longer were more likely to cut back.

More difficult to explain, and worth further investigation by students of reces-
sion, is the fact that whites are less likely to cut back than blacks (in relationships
that are already controlled for obvious differences like income, savings, assets, and
education). Also of interest is that owners of fixed assets, such as autos, boats, etc.,
tend to cut back in more categories—perhaps in an effort to avoid having to sell their
assets.

The four adaptations utilized substantially more frequently than the others (see
next to last column) are dissaving, and cutbacks in clothing, food, and recreation (the
really major components of normal consumption). The cutbacks would presumably
be reflected in a finer breakdown of the retail sector’s adaptation than we have been
able to use in our projection model. In any case, examination of the regression
functions for each cutback indicates that in addition to the obvious point that
dissaving is carried out by those with pre-existing savings, this form of adaptation
is less likely for males than for females, less likely for those with continuing income
during their unemployment, less likely for those with unemployment insurance, but
more likely for homeowners saddled with fixed charges. The functions for the three
consumption cutbacks are all relatively similar: clothing, food, and recreation are
all cut back less frequently by those with savings or other liquid assets than by those
without; but the strongest regression coefficients in each case describe the increased
likelihood of cutbacks on these items by those who own fixed assets. The interpreta-
tion here would be that “Them who owns them, protects them” even to the point
of cutting back on “necessities” such as food and clothing, and on recreation. Fixed-
asset owners are also more likely to go on public assistance for the same reason.

Similar analysis of the responses of those with non-unemployment changes in
job status has not been possible within the time frame of this study. In any case, the
sample here is thinner, which will make it difficult to obtain the level of detail
presented for the unemployed.



VII. AIRCRAFT INDUSTRY FORECAST

Because the aircraft industry, particularly the Boeing Company, plays such an
important role in the Seattle economy, we made a separate forecast for it as an input
to the economic model. The extreme volatility of employment in aerospace is well
known, reflecting both large swings in the demand for commercial transport aircraft
and large changes in defense spending patterns.

To forecast demand for passenger aircraft (the overwhelming bulk of commer-
cial aircraft production), a simple model relating gross national product to revenue
passenger miles was used to estimate U.S. domestic demand. Using projections of
gross national product made by the Bureau of Labor Statistics (described in the
following section), we estimated the revenue passenger miles for U.S. carriers shown
in Table 18. The passenger estimates for non-U.S. carriers were simply based on a
projection of that series itself, since no existing model gives very good predictions
of that traffic. The growth in that series was assumed to average about 9 percent
annually through 1976. Total growth in revenue passenger miles between 1972 and
1976 is about 40 percent.

We estimated increases in available seat miles using projected deliveries (shown
in Table 19) as well as annual seat-mile production for each aircraft type (shown in
Table 20). Table 21 shows the resulting annual increment in available seat miles,
and Table 22 shows the resulting worldwide passenger and seat-mile estimates and
average passenger load factor. Even the 56.6-percent load factor reached in 1976 is
not intolerably high, since there have been several years recently when such levels

Table 18

FORECAST REVENUE PASSENGER MILES
(In billions)

Year | U.S. Non-U.S.| Total

1973 1 177.5| 147.8 325.3
1974 | 197.0] 162.6 359.6
1975 | 211.4| 177.2 388.6
1976 | 226.5 191.4 417.9
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Table 19

JET AIRCRAFT PROJECTED DELIVERIES FOR BACKLOG OF ORDERS
AS OF 4/30/73

Backlog Projected Deliveries
of Orders
Type of Aircraft | (4/30/73)3 | 1973 | 1974 [ 1975 | 1976
U.S. jets
DC-9
U.s. 15 6 6 3
Foreign 58 24 24 10
Total 73 30 30 13
DC-10
U.s. 68 35 33
Foreign 48 25 23
Total 116 60 56
707
U.s. 3 2 1
Foreign 18 9 9
Total 1 11 10
727
U.s. 73 51 22
Foreign 59 42 17
Total 132 93 | 39
737
U.S. 20 10 9 1
Foreign 27 12 13 2
Total 47b 22 | 2 3
747
U.sS. 11 9 2
Foreign 23 19 4
Total 34 28 6
L-1011
U.s. 73 28 28 17
Foreign 21 8 8 ]
Total 9% 36 36 22
Foreign jets
A-300B foreign 16 - 3 9 4
Trident foreign 19 10 9

NOTE: Allocation of orders between U.S. and foreign
(except for DC-10) were estimated from World Commer-
etal Atreraft Inventory as of December 13, 1972,
McDonnell Douglas Aircraft Company. Allocation of DC-10
orders was estimated from Defense Marketing Survey re-
port as of June 1973.

&Interavia, June 1973.

Includes Sabena order for 10 aircraft, announced in
Los Angeles Times, 7/14/73.
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Table 20

AVAILABLE SEAT MILES PER NEW AIRCRAFT DELIVERED

(In millions)

Available

Type of Seat

Aircraft Miles
707 i i et i e 252.2
7 B 162.0
737 i i i e e 104.0
A 672.5
DC-8 tiiiiiiiiti ittt 336.2
O N 104.0
DC=10 t.teriinnenrennonneonanes 546.4
L-1011 .iiitiiiinnnenennnnnnnn 546.4
A300B ..ttt 243.6
Trident ....e.evevnerneennnnans 252.2

have been reached. For this reason, it seems unlikely that future orders can reach
anywhere near the recent levels.

The composition of the deliveries shown in Table 19 is relevant to Boeing and
the Seattle aircraft industry in two ways. First, 85 percent of the Boeing aircraft to
be delivered this year and next are narrow-bodied aircraft. Second, of course, is the
corollary of this—only 15 percent of future deliveries on the books now are for the
wide-bodied 747s. Although this situation could change, it seems very unlikely that
densities on the long-haul routes will increase sufficiently over the next few years
to cause a resurgence in demand for anyof the wide-bodied planes. The huge differ-
ences in seat-mile production of the wide-bodied over conventional aircraft (over
four to one in the case of the 747 and 727) cause such “lumpy” increments to capacity
on the long-haul, high-density routes to which they are best suited that, in our
judgment, most future orders will be for conventional-width aircraft.

The 727 has turned out to be such a highly efficient aircraft for a wide variety
of route segments that future demand for it seems more likely than for the 747. This
means that the employment consequences for Seattle will be less favorable than if -
production of the 747 were continued, because of the learning curve effect on produc-
tion manpower requirements.!’

The military hardware procurement picture through 1976 looks little more
promising than that for commercial aircraft for several reasons. Forces have been
decreasing steadily since 1968 with the wind-down of operations in Southeast Asia
and increasing political pressure to reduce military spending. Total military and
civilian personnel strengths have been decreasing since 1968, and reductions are
projected to continue at least through 1974. The aircraft inventory has also been
declining steadily over this period.

No large aircraft purchases have been made in the last few years, but during
that time total Navy and Air Force budget requests have generally increased, mostly

7 Manpower requirements per aircraft decrease as the number produced increases.
npo €q
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Table 21

(In billions)

1973 1974 1975 1976
ASM/Aircraft De- De- De- De-
(millions) livery | ASM | livery | ASM |livery | ASM [ livery | ASM
DC-9
U.S. 104 6 0.6 6 0.6 3 0.3
Foreign : 24 2.5 24 2.5 10 1.0
DC-10
U.Ss. 546 35 19.1 33 18.0
Foreign . 25 13.7 23 12.6
707
U.S. 2 0.5 1 0.3
Foreign 252. 9 2.3 9 2.3
727
U.S. 162 51 8.3 22 3.6
Foreign ) 42 6.8 17 2.8
737
U.S. 104 10 1.0 9 9.4
Foreign * 12 1.2 13 1.4
747
U.S. 672 9 6.1 2 1.3
Foreign ' 19 12.8 4 2.7
L-1011
U.S. S46 28 15.3 28 15.3 17 9.3
Foreign : 8 4.4 8 4.4 5 2.7
A-300
Foreign 243. 3 0.7 9 2.2 4 1.0
Trident
Foreign 252. 10 2.5 9 2.3
Total
U.Ss. 50.9 48.5 9.6
Foreign 46.2 31.7 5.9 1.0
Grand total 97.1 80.2 15.5 1.0

because of pay increases and inflation. It is expected that the downward trend in
force size is about ended, but the continued increases in the military manpower

portion of the budget will continue even if force size stabilizes.

It appears likely that even though the military budget will continue to increase
over the next few years, the actual volume of hardware purchases will remain at
present levels or even decline. Most of the actual aircraft deliveries will be limited
to tactical and vertical lift aircraft. Strategic missile forces are limited to present
levels until 1977 by the SALT agreements, but some substitution of Minuteman II

and III for Minuteman I is taking place.
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Table 22

FORECAST OF REVENUE PASSENGER MILES, AVAILABLE SEAT
MILES, AND LOAD FACTOR WORLDWIDE, 1973-1976

RPM ASM Load Factor
Year | (billions) { (billions) (percent)

1973 325.3 642.2 50.6
1974 359.6 722.4 49.8
1975 388.6 737.9 52.7
1976 417.9 738.9 56.6

Table 23 shows funds requested for major programs involving Boeing contracts.
The requests are dominated by the Minuteman modernization program; 158 Minute-
man IIIs had been turned over to SAC, with production apparently at a rate of about
100 a year. If production continues at this rate, the program would extend through
1976.

The only future program appearing to hold much promise for Boeing Seattle is
the Advanced Medium STOL Aircraft (AMST). Boeing and McDonnell Douglas,
Long Beach, have been awarded contracts for work on a development program to
replace the C-130. After a small Phase I program during which each contractor will
perform additional paper studies, the Air Force will decide whether or not to go into
Phase II. (This decision was to have been made in April 1973, but apparently has
been delayed). If a Phase II program is approved, it will last for almost four years

Table 23

FUNDS REQUESTED FOR MAJOR PROGRAMS INVOLVING BOEING CONTRACTS
(In $ million)

Program FY 1972 FY 1973 FY 1974

Airborne Warning

and Control System 145.1 469.9 209.5
Advanced Airborne

Command Post 300.2 83.1
Minuteman II 20.4 9.2
Minuteman III 907.1 837.4 768.1
Short-Range Attack

Missile 216.4 219.1 139.1
T-43 48.3
HLS } Boeing Vertol 60.0
CH-47 51.5

Total 1,268.6 | 1,895.3 | 1,320.5
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and will involve the production (on Boeing’s part) of only two prototype aircraft. If
the aircraft ever does go into production, the number should be substantial, but
production would not begin until 1977.

In summary, neither the commercial nor the military procurement pictures
over the next few years appear adequate to sustain present employment levels at
Boeing. Although we do not have sufficient data to relate programs to employment,
it seems likely that employment levels in 1976 will be lower than the current 50,000
level. To test the sensitivity of the Seattle economy to a range of Boeing employment
levels, the next section examines the lower level that we think is the most likely
(30,000 employees in 1976) and two higher levels—40,000 and 50,000.'*

'¢ It should be clear that although these projections are concerned with Boeing employment, they are
based on aerospace considerations only. Should Boeing increase employment by a non-aerospace breal'i-
through (e.g., a “people-mover”), then this would represent diversification for Seattle just as much as if
such new technology came from a new firm. We have made no projections for such new technolqu, but
rather have used the last section of this report to discuss strategies for this sort of diversification.



VIII. PROJECTIONS OF SEATTLE’'S FUTURE ECONOMY

This section presents six projections of the Seattle economy through 1976, mak-
ing three separate assumptions regarding the level of aerospace employment and
two assumptions about the growth rate of the national economy. Before discussing
the projections and the assumptions underlying them, two caveats are in order
regarding the model.

1. The projections are based upon continuation of Seattle’s present wage struc-
ture, which shows a persistent and growing differential over virtually all other
metropolitan area wages. If the differential should decrease over time, it might
affect the projections. But this appears unlikely in the medium-term forecast we
are making.

2. What is more likely during the forecast period is decreased economic resiliency
if another exogenous shock occurs soon, because savings will not have had a
chance to rebuild. We have not entered this short-run change into the model
structure, and the implication is that any of the following projections that point
to increased unemployment may understate its extent.

For each of the six projections, national employment in sectors (other than
aircraft) entering the structural equations was obtained by using projections made
by the Bureau of Labor Statistics (BLS) 1970 report.’® That report presents two
“basic” and two “high durable goods” models. The basic and high durable models
each alternatively assume 3- and 4-percent unemployment. Because the basic mod-
els reflect the long-term shift toward services and away from goods in the national
economy, they seem to be more likely projections than the high durable models. We
therefore chose the basic model with the 4-percent unemployment assumption to
project one of the national employment series contained in the structural equations
of the Seattle model.

Since the Bureau of Labor Statistics assumed that the average annual com-
pound growth rate to 1980 would prevail throughout the period, our projections to
1976 are based on a linear interpolation of the base period to 1980. The BLS projec-
tions imply a real GNP growth rate of 4.3 percent annually. To test the sensitivity

'* Bureau of Labor Statistics, Patterns of U.S. Economic Growth, U.S. Department of Labor, Bulletin
1672, 1970.
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of the Seattle economy to a near-term national recession or slowdown, we made a
second set of projections which assumed only a 3-percent national growth rate.2°

We assumed that government employment would be exogenous to the local
economy and would grow to 10 percent above its 1972 level by 1976. While at least
part of government employment growth is related to local rather than external
conditions, if the past trend in total government employment had been allowed to
enter the forecast, it would have reflected large increases in the base period related
to the Vietnam buildup. The assumption, although arbitrary, results in employment
levels that appear more realistic.

The six projections are made for aircraft industry employment levels of 30,000,
40,000 and 50,000 employees, as compared to current employment of 50,000. The
lowest projection represents our best estimate of probable employment in 1976,
based on the discussion in the preceding section. The higher projections test for two
possibilities: that airline passenger traffic could grow faster than we have forecast,
and that military procurement could be higher than seems likely for the next few
years.?!

Tables 24, 25 and 26 show the employment results by industry for the higher,
4.3-percent national growth rate; Tables 27, 28 and 29 show the lower, 3-percent
national growth rate. In each table the 1970-1972 figures are actuals, while the
remainder are forecast results. There is growth in total employment under all six
projections, ranging from an increase of about 24,000 under the lowest aircraft
projection to about 90,000 if employment in that industry reaches 50,000 by 1976.

If we assume no net migration, the civilian labor force is projected to grow to
about 676,000 by 1976 as compared to 622,000 in December 1972. This means there
would be unemployment rates as shown in Table 30. Although we do not have the
data to project net migration, some net inmigration would appear likely, particular-
ly at low unemployment levels, so that the lower estimates are slightly too low. In
terms of new jobs required, at the lowest-aircraft higher-national projection, about
32,000 would be required to keep unemployment down to an “acceptable” 5-percent
level; at the lower national projection, the requirement would range from about
10,000 at the highest aircraft employment level to 58,000 at the lowest.

There are several implications for policy planning. Only at continued high
national growth levels with aircraft employment at its present level will there be
no need to create new jobs to maintain an acceptable unemployment level. At the
highest level, of course, there would have to be a faster population growth through
inmigration. If the lowest aircraft estimate that we hold to most firmly is correct,
there would need to be additional jobs even without net migration. If the lower
national growth rate projection is correct, added jobs would be needed at all three
levels of aircraft employment.

* Although an actual recession during the 1973-1976 period would probably entail a sharper drop
in growth rates for a shorter period, this form of projection provides similar results without necessitating
a forecast of the timing of the national business cycle.

! Our own best estimate is at the lowest forecast level, but it seemed worthwhile to show a range
of aircraft employment in order to bring out the efféct of structural changes that appear to have been
under way.
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Table 24

30,000 AIRCRAFT EMPLOYEES

HIGH NATIONAL GROWTH (4.3%),

Industry 1972 1973 1974 1975 1976
Aircraft/aerospace 40,875 | 43,087 37,086 | 32,727 30,005
Agriculture 4,917 4,781 4,656 4,544 4,442
Apparel and allied products 3,467 3,735 4,186 4,631 5,242
Chemicals and allied products 1,150 1,164 1,148 1,147 1,150
Contract construction 20,425 19,954 20,945 22,607 24,370
Communications and utilities 12,042 12,137 12,664 13,528 14,710
Electrical equipment and supplies 3,825 4,170 4,290 4,397 4,492
Finance, insurance and real estate 35,983 37,424 38,651 40,092 41,972
Fabricated metals 4,883 5,024 4,885 4,771 4,704
Food and kindred products 9,117 9,023 9,017 8,985 9,011
Furniture and fixtures 1,083 1,118 1,138 1,161 1,182
Government 100,550 {103,057 |105,146 (107,437 |110,022
Machinery, excluding electrical 6,083 6,553 6,774 6,985 7,186
Mining, forestry and fishing 2,467 2,532 2,607 2,689 2,775
Other manufacturing 3,375 3,623 3,874 4,157 4,476
Other transportation 3,483 3,495 3,582 3,646 3,704
Paper and allied products 3,833 3,706 3,962 4,161 4,289
Primary metals 2,567 2,722 2,794 2,869 2,960
Printing and publishing 5,400 5,444 5,477 5,523 5,582
Stone, clay and glass products 2,783 3,053 3,494 3,797 3,903
Shipbuilding and repair 4,733 4,947 5,169 5,428 5,650
Services 82,967 87,675 | 92,985 | 99,998 |108,894
Wholesale and retail trade 115,292 {117,456 (117,453 {116,883 (117,147
Transportation services 23,117 26,735 27,367 28,039 28,921
Lumber and wood products 9,608 8,839 8,455 8,643 8,822

Total employment 507,025 |521,457 |527,805 {538,851 [555,618
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Table 25

40,000 AIRCRAFT EMPLOYEES

HIGH NATIONAL GROWTH (4.3%),

Industry 1972 1973 1974 1975 1976
Aircraft/aerospace 40,875 45,039 43,058 | 41,240 40,012
Agriculture 4,917 4,781 4,656 4,544 4,442
Apparel and allied products 3,467 3,737 4,216 4,698 5,350
Chemicals and allied‘products 1,150 1,164 1,148 1,147 1,150
Contract construction 20,425 | 20,000 | 21,216 | 23,079 | 24,905
Communications and utilities 12,042 | 12,153 | 12,751 | 13,692 [ 14,960
Electrical equipment and supplies 3,825 4,170 4,290 4,397 4,492
Finance, insurance and real estate 35,983 37,466 38,900 40,616 42,755
Fabricated metals 4,883 5,024 4,885 | 4,771 4,704
Food and kindred products 9,117 9,043 9,094 9,118 9,179
Furniture and fixtures 1,083 1,122 1,153 1,176 1,195
Government 100,550 [ 103,057 |105,146 (107,437 |110,022
Machinery, excluding electrical 6,083 6,553 6,774 6,985 7,186
Mining, forestry and fishing 2,467 2,534 2,814 2,699 2,787
Other manufacturing 3,375 3,623 3,874 4,157 4,476
Other transportation 3,483 3,499 3,599 3,673 3,734
Paper and allied products 3,833 3,706 3,962 4,161 4,289
Primary metals 2,567 2,724 2,807 2,894 2,992
Printing and publishing 5,400 5,454 5,507 5,568 5,637
Stone, clay and glass products 2,783 3,058 3,518 3,836 3,938
Shipbuilding and repair 4,733 4,952 5,183 5,449 5,673
Services 82,967 { 88,086 | 94,570 |102,810 |112,861
Wholesale and retail trade 115,292 | 118,190 |120,085 |121,705 123,918
Transportation services 26,117 26,825 27,724 28,710 29,865
Lumber and wood products 9,608 8,841 8,465 8,654 8,826

Total employment 507,025 | 524,806 |539,199 |557,220 {579,352
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Table 26

50,000 AIRCRAFT EMPLOYEES

HIGH NATIONAL GROWTH (4.3%),

Industry 1972 1973 1974 1975 1976
Aircraft/aerospace 40,875 46,632 48,338 | 49,303 49,962
Agriculture 4,917 4,781 4,656 4,544 4,442
Apparel and allied products 3,467 3,738 4,239 4,752 5,438
Chemicals and allied products 1,150 1,164 1,148 1,147 1,150
Contract construction 20,425 20,037 21,441 23,492 25,389
Communications and utilities 12,042 12,166 12,822 13,834 15,180
Electrical equipment and supplies 3,825 4,170 4,290 4,397 4,492
Finance, insurance and real estate 35,983 37,500 39,106 41,065 43,444
Fabricated metals 4,883 5,024 4,885 4,771 4,704
Food and kindred products 9,117 9,059 9,155 9,226 9,318
Furniture and fixtures 1,083 1,125 1,165 1,190 1,207
Government 100,550 | 103,057 (105,146 |107,437 |110,022
Machinery, excluding electrical 6,083 6,553 6,774 6,985 7,186
Mining, forestry and fishing 2,467 2,535 2,620 2,708 2,797
Other manufacturing 3,375 3,623 3,874 4,157 4,476
Other transportation 3,483 3,502 3,613 3,695 3,758
Paper and allied products 3,833 3,706 3,962 4,161 4,289
Primary metals 2,567 2,725 2,818 2,915 3,020
Printing and publishing 5,400 5,463 5,531 5,605 5,682
Stone, clay and glass products 2,783 3,062 3,539 3,868 3,968
Shipbuilding and repair 4,733 4,957 5,195 5,466 5,692
Services 82,967 88,409 95,858 | 105,165 {116,245
Wholesale and retail trade 115,292 | 118,762 {122,193 125,675 |129,605
Transportation services 26,117 26,896 28,011 29,262 30,653
Lumber and wood products 9,608 8,843 8,474 8,663 8,830

Total employment 507,025 } 527,492 |548,856 573,485 |600,954
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Table 27

PROJECTED WAGE AND SALARY EMPLOYMENT TO 1976:

30,000 AIRCRAFT EMPLOYEES

LOW NATIONAL GROWTH (3%),

Industry 1972 1973 1974 1975 1976
Aircraft/aerospace 40,875 | 43,087 | 37,086 | 32,727 | 30,005
Agriculture 4,917 4,781 4,656 4,544 4,442
Apparel and allied products 3,467 3,617 3,844 4,058 4,337
Chemicals and allied products 1,150 1,164 1,148 1,147 1,150
Contract construction 20,425 | 19,900 | 20,685 | 22,164 | 23,818
Communications and utilities 12,042 12,119 12,582 13,370 14,456
Electrical equipment and supplies 3,825 4,109 4,123 4,136 4,147
Finance, insurance and real estate 35,983 37,137 37,591 38,020 38,720
Fabricated metals 4,883 4,913 4,616 4,406 4,291
Food and kindred products 9,117 8,713 8,180 7,652 7,204
Furniture and fixtures 1,083 1,107 1,112 1,130 1,148
Government 100,550 | 103,057 | 105,146 | 107,437 | 110,022
Machinery, excluding electrical 6,083 6,474 6,545 6.611 6,673
Mining, forestry and fishing 2,467 2,530 2,600 2,679 2,762
Other manufacturing 3,375 3,623 3,874 4,157 4,476
Other transportation 3,483 3,438 3,408 3,385 3,378
Paper and allied products 3,833 3,660 3,841 3,986 4,078
Primary metals 2,567 2,689 2,674 2,662 2,662
Printing and publishing 5,400 5,332 5,200 5,089 4,993
Stone, clay and glass products 2,783 2,836 2,934 3,009 3,053
Shipbuilding and repair 4,733 4,731 4,728 4,782 4,829
Services 82,967 | 87,069 | 90,896 | 96,294 | 103,281
Wholesale and retail trade 115,292 117,310 | 116,744 | 115,579 | 115,281
Transportation services 26,117 26,152 25,508 24,715 24,067
Lumber and wood products 9,608 8,253 7,421 7,685 8,025

Total employment 507,025 {517,805 | 517,146 | 521,427 | 531,304
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Table 28

40,000 AIRCRAFT EMPLOYEES

LOW NATIONAL GROWTH (3%),

Industry 1972 1973 1974 1975 1976
Aircraft/aerospace 40,875 | 45,039 | 43,058 | 41,240 | 40,012
Agriculture 4,917 4,781 4,656 4,544 4,442
Apparel and allied products 3,467 3,619 3,872 4,117 4,427
Chemicals and allied products 1,150 1,164 1,148 1,147 1,150
Contract construction 20,425 19,946 20,956 22,636 24,355
Communications and utilities 12,042 12,135 12,668 13,536 14,707
Electrical equipment and supplies 3,825 4,109 4,123 4,136 4,147
Finance, insurance and real estate 35,983 37,179 37,836 38,525 39,458
Fabricated metals 4,883 4,913 4,616 4,406 4,291
Food and kindred products 9,117 8,731 8,249 7,765 7,339
Furniture and fixtures 1,083 1,111 1,126 1,145 1,161
Government 100,550 |103,057 | 105,146 | 107,437 {110,022
Machinery, excluding electrical 6,083 6,474 6,545 6,611 6,673
Mining, forestry and fishing 2,467 2,532 2,607 2,689 2,774
Other manufacturing 3,375 3,623 3,874 4,157 4,476
Other transportation 3,483 3,442 3,424 3,410 3,406
Paper and allied products 3,833 3,660 3,841 3,986 4,078
Primary metals 2,567 2,691 2,687 2,685 2,692
Printing and publishing 5,400 5,342 5,229 5,131 5,042
Stone, clay and glass products 2,783 2,841 2,955 3,040 3,081
Shipbuilding and repair 4,733 4,737 4,741 4,801 4,849
Services 82,967 87,477 92,455 99,028 | 107,091
Wholesale and retail trade 115,292 | 118,043 {119,367 | 120,370 | 121,986
Transportation services 26,117 | 26,241 25,842 25,310 24,858
Lumber and wood products 9,608 8,255 7,431 7,694 8,028

Total employment 507,025 521,145 | 528,457 | 539,549 | 554,549
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Table 29

50,000 AIRCRAFT EMPLOYEES

LOW NATIONAL GROWTH (3%),

Industry 1972 1973 1974 1975 1976
Aircraft/aerospace 40,875 46,632 48,338 | 49,303 | 49,962
Agriculture 4,917 4,781 4,656 4,544 4,442
Apparel and allied products 3,467 3,620 3,893 4,164 4,500
Chemicals and allied products 1,150 1,164 1,148 1,147 1,150
Contract construction 20,425 19,982 21,180 23,049 24,841
Communications and utilities 12,042 12,147 | 12,740 | 13,678 | 14,928
Electrical equipment and supplies 3,825 4,109 4,123 4,136 4,147
Finance, insurance and real estate 35,983 37,213 38,038 38,958 40,108
Fabricated metals 4,883 4,913 4,616 4,406 4,291
Food and kindred products 9,117 8,746 8,304 7,858 7,452
Furniture and fixtures 1,083 1,114 1,138 1,158 1,173
Government 100,550 | 103,057 [105,146 | 107,437 {110,022
Machinery, excluding electrical 6,083 6,474 6,545 6,611 6,673
Mining, forestry and fishing 2,467 2,533 2,613 2,698 2,785
Other manufacturing 3,375 3,623 3,874 4,157 4,476
Other transportation 3,483 3,445 3,437 3,430 3,428
Paper and allied products 3,833 3,660 3,841 3,986 4,078
Primary metals 2,567 2,692 2,698 2,705 2,717
Printing and publishing 5,400 5,350 5,252 5,165 5,083
Stone, clay and glass products 2,783 2,845 2,972 3,066 3,105
Shipbuilding and repair 4,733 4,741 4,752 4,816 4,866
Services 82,967 | 87,797 | 93,722 | 101,322 | 116,345
Wholesale and retail trade 115,292 | 118,615 |121,470 | 124,318 [127,624
Transportation services 26,117 | 26,309 | 26,109 | 25,799 | 25,521
Lumber and wood products 9,608 8,257 7,439 7,703 8,032

Total employment 507,025 | 523,824 |{538,049 | 555,617 | 575,754

Table 30

PROJECTED UNEMPLOYMENT RATES

(Percent)

Growth

Aircraft Industry
Employment

30,000

40,000

50,000

High national growth 9.8

Low national growth 13.6

6.0
10.0

2.5
6.5




IX. POLICY IMPLICATIONS

Our projections of the economy indicate that if no net outmigration from Seattle
occurs, there would be unacceptably high unemployment rates (over 5 percent) in
1976 eitherif our relatively pessimistic forecast of future aircraft industry employ-
ment turns out to be correct or if the lower national projections occur. To hedge
against this possibility, public and private policies would have to attempt by 1976
to create at least 32,000 more jobs than are projected on the basis of our best aircraft
industry forecast plus the effects of the higher national trends on other sectors.
Roughly 16,000 of these jobs would be in the “export” base, the other 16,000 in local
sectors. The additional job requirements under the lower national economic projec-
tion range from about 10,000 if aircraft employment is at the 50,000 level in 1976
to 58,000 if it is at 30,000. Again, about half of these in each case would be in the
export base, the remainder in the local sector.

The likely persistence of the high wage structure precludes obtaining these jobs
by attracting low-wage industries. This, then, implies a strategy that accepts the
high wage structure and attempts to create jobs employing a high content of skilled
and professional jobs. In turn, this implies high-technology, low-polluting industry
as the primary target, and is reinforced by the finding that Seattle citizens place a
high priority on control of growth, even at the expense of jobs during a recession.
The pervasive theme throughout the report of the Seattle 2000 Commission is one
of actual opposition to further growth. Although it is probably true that the Commis-
sion task forces represent only a limited segment of the citizenry, they nevertheless
would be likely to participate actively with the already well-established environ-
mentalist groups in opposing local actions that appear oriented toward further
economic growth—particularly if there were environmental consequences. In Seat-
tle, therefore, any attempts to enhance economic diversification must take account
not only of the unique character of the economy but also of the environmentally
oriented attitudes of its citizens. It is always possible, of course, that severe recession
might change this; but the last recession did not.

The remainder of this section stresses the need for science-based industry. How-
ever, this should not be the only component of a strategy for obtaining the required
additional jobs. For one thing, it is necessary to remember that those with the lowest
skills and wages are generally the hardest hit by recession, and even in a boom suffer
disproportionately. New jobs with skill level requirements appropriate to these
people are also needed. Although some workers can be upgraded through training
to meet the higher skill requirements, we cannot ignore the basic need for new
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lower-paying jobs, only part of which can come from science-based growth itself.
Fortunately, some relatively low-paying industries both provide diversity and do not
threaten the environment. While the main thrust of the strategy must recognize the
implications of the high wage structure for economic development, the need to look
for special situations in lower-paying industries cannot be ignored.

A second consideration in a job-creating strategy is the possibility that not
enough “clean” high technology jobs can be made available to absorb natural addi-
tions to the labor force. If entry of polluting firms is discouraged, then Seattle might
be faced with a chronic high unemployment level if outmigration is insufficient to
reduce the labor force. So, although priority should be given to creating the kind of
Jobs appropriate to the quality of the labor force, the high wage level, and the
desirability of maintaining the quality of the environment, this does not mean that
such a strategy should preclude the search for other kinds of industrial growth.

It should be clear by now that we feel policymakers in Seattle are faced with
a dilemma. The area has a high income, resilient economy, as well as a high quality
labor force that has been attracted by the high wage rates and the amenities of the
area; but the residents seem willing to pay a high price to preserve the amenities
even if substantial costs result. We think, however, that the dilemma may not be
difficult to resolve.

If new jobs are needed, their industrial growth consequences need not cause
serious difficulty, since the issue is not one of preventing all growth, but rather of
controlling the pattern and kinds of future growth in the city as well as in the
suburbs. This issue will remain even if the high prediction turns out to be correct
and there is no short-run need for new jobs. In the long run, Seattle must attempt
to control the nature and type of its growth, and in any case it seems a good idea
to reduce dependence on a single industry. Even if aircraft employment should
recover, without diversification the area would again be dependent on a very volatile
industry.

But we think controlled diversification is possible. First, the political climate is
such that Seattle can be selective about the kinds of industrial growth it will accept.
But it goes beyond that. Seattle has the amenities that help make it possible to
attract and hold a well-educated, high-quality labor force. These economic and
political facts taken together provide support for what many would feel to be the
most natural and obvious course—that Seattle should seek its growth by the crea-
tion and growth of high-technology, research and development oriented industry
that has little or no impact on the environment.

The suggestion that such science-based industries be introduced into areas
needing economic development is so frequently made that it has become convention-
al. There are three standard arguments:

1. Distance from raw materials and markets is not important.

2. Technical capability is a major input, with a large component of the value added
representing the work of scientists and engineers.

3. High technology industries have higher relative growth rates.

But Seattle has a head start over most cities in the United States—a head start
based upon its attractive amenities and upon the continued existence of Boeing. The
question is: What are the other conditions necessary to attract high technology
industry?
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Although economists occasionally recognize the role of technological change in
economic development, little is understood about the process through which some
areas and some firms seem able to create new technology which, in turn, results
sometimes in explosive growth in economic activity. Why such technological jumps
take place is not well understood, but examples of it are easy to find. Many entre-
preneurs in Los Angeles broke away from the Hughes Aircraft Company in the
1950s to set up new firms which, in turn, developed new hardware and services, and
some of the firms themselves grew larger than Hughes itself. Litton Industries and
Thompson-Ramo-Woolridge are outstanding examples.

Recent studies 22 have found a pattern in the way in which science-based “com-
plexes” have grown: technical leaders and potential entrepreneurs apparently were
initially attracted to certain areas by the existence of ongoing scientific work in
large university affiliated laboratories and, in some cases, industrial corporations.

It was also found that a necessary initial condition seemed to be large govern-
ment research and development expenditures in military and peace procurement.
Once the firms became established, the government purchases became less impor-
tant. This seems to be the case with industries initially associated with the Stanford
Industrial Park in Santa Clara County, California, which had achieved sufficient
diversity of customers to continue to grow during the aerospace industry recession
in the late 1960s.

Government expenditures, however, were not enough, nor could they be ob-
tained without the requisite technical leadership and skills—“People having these
capabilities are attracted to and held in a region by the kinds of amenities which
attract the general population (such as climate, the characteristics of urban areas,
education, and recreation).”?*

Finally, aregion seeking growth in science-based industry should invest heavily
in its general educational system and particularly in its universities, since they can
be a major force in attracting technical leadership and government investment, and
in developing entrepreneurs.

Seattle, of course, already has the prerequisites for further science-based
growth. For instance, according to the American Council on Education,** the Uni-
versity of Washington graduate school ranks among the top 20 universities in the
nation in the following departments: in eight out of its nine biological science
departments; in mathematics, astronomy, and physics in the physical sciences; and
in chemical and civil engineering in the engineering sciences. Considerable govern-
ment research and development spending is taking place—almost $68 million in
fiscal 1973. The requisite educational base certainly exists. The problem, then, is
finding the key to develop a diversified collection of high technology industries that
will reduce the dependence on aerospace. Continued high priority on development
of the University is almost certainly a necessary condition. Neither existing theory
nor existing evidence (e.g., the differences between aerospace spinoffs in California
and in Washington) suggest that it is sufficient.

In part, the diversification could take place at Boeing. Non-aircraft production
at Boeing is diversification for Seattle employment. Beyond this, however, is the

22 Qee, for example, D. S. Shimoshoni, “Regional Development and Science-Based Industry,” in J. F.
Kain and J. R. Meyer (eds.), Essays in Regional Economics, Harvard, Cambridge, Massachusetts, 1971.

23 Ibid., pp. 135-136.

24 American Council on Education, A Rating of Graduate Programs, Washington, D.C., 1970.
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possibility of increasing the number and types of high-technology firms in Seattle,
as has happened in San Francisco and Los Angeles.

The second goal stated by the Economy and Economic Security Task Force of
the Seattle 2000 Commission deals with encouraging entrepreneurship and small
business activity. This also may be central to obtaining the kind of growth needed.
They conclude that Seattle cannot afford to wait for or rely on attracting large
outside firms for diversification. We would agree that a strategy which relied on
attracting such firms would be unwise for additional reasons. Although many
science-based industries have become large, firms with the desired characteristics
most frequently startat the small-to-medium sizes. The organizational requirements
of most large firms (and most new industry attracted from the outside would have
to be branches of large regional or national firms) are such that they cannot encour-
age the kind of research and development based activity that Seattle requires. There
are notable exceptions to this general rule, but most recent technological innova-
tions have taken place originally in smaller firms.

In its implementation recommendations, the Task Force implies that the una-
vailability of risk capital may have been a factor in the failure of such firms to
proliferate. It is clear that they are risky. Few processes are more uncertain than
the development and marketing of a technologically new product or service. If this
has been a problem, planning should focus on ways of overcoming it. Certainly, the
experiences that financial institutions have had in dealing with science-based firms
varies widely. Again, greater availability of risk capital may be necessary, but it is
not likely to be sufficient. And the other conditions needed to increase the growth
rate of high technology in small-to-medium firms are unclear. In a forthcoming book,
Burton Klein argues that deliberately promoted diversity verging on apparent chaos
is the key.?® Although it is obvious that all chaos is not likely to be helpful, this
should be taken at least as a warning not to overplan.

In conclusion, although the broad policy implications seem clear, and though
there are some promising avenues for further inquiry, any more explicit policy
implications must await further investigation.

5 B. Klein, Organized Disorganization; the Economics of Irreversible Processes, Crane, Russak &
Company, New York (forthcoming).
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