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Abstract 
This paper identifies the impacts of the Lorna Prieta 
earthquake on the economy of the San Francisco Bay 
Area as a whole and specifically for small businesses. 
Findings are based on an analysis of published 
aggregate economic data and a survey of small 
businesses in two cities. The paper finds that the 
economy showed a great deal of resistence, and 
concludes by outlining three lessons for future disaster 
planning in all areas prone to natural disasters. 

Introduction 
On October 1 7, 1 989, an earthquake of 7.1 Richter magnitude 

shook northern Cal ifornia. Centered in the Santa Cruz mountains, 
south of the San Francisco Bay Area, the quake caused significant 
damage not only in the nearby cities of Santa Cruz and Watsonvil le 
but also Oakland and San Francisco -- cities 50 miles from the earth
quake epicenter. To a region only somewhat cognizant of earthquake 
risks (the last earthquake of comparable magnitude was in 1 906), the 
lorna Prieta earthquake came as a sharp reminder of how powerful and 
how disruptive a major earthquake can be. It also served to remind 
residents, governments, and businesses in the San Francisco region of 
the importance of preparing for a major earthquake. looking to the 
future, lorna Prieta has provided an opportunity to assess the region's 
capacity for coping with earthquake damage, and to identify areas of 
preparedness and response capabil ity that could assist in recovery 
from a future quake. 

This paper identifies the impacts of the lorna Prieta earthquake on 
the economy of the San Francisco Bay Area as a whole, as well as 
focusing specifically on the economic impacts for small businesses 
operating in the heart of the impacted areas. We report findings based 
on an analysis of published aggregate economic data and a survey of 
small businesses in the cities of Oakland and Santa Cruz. We conclude 
with the implications of these findings for future disaster planning. The 
findings presented in this paper are intended to be indicative, not com
prehensive; no comprehensive analysis of the economic impacts of the 
lorna Prieta earthquake has yet been undertaken. 
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Summarizing the Damage 

Overview of the Physical Damage 
Because the lorna Prieta quake occurred in a developed country, it 

has the distinction of being perhaps the most expensive earthquake in 
history while having caused relatively few fatalities. Estimated costs of 
the earthquake, in terms of damage to physical structures, was almost 
$6 billion.1 Close to 4,000 people were injured, but there were only 62 
fatalities, most caused by the collapse of the Cypress freeway structure 
in Oakland. The connection between the high cost and the small num
ber of fatalities is not coincidental -- the earthquake-resistant structures 
that protected lives have been very expensive to repair or bring back 
into service. 

The extent of damage varied widely by location within the San Fran
cisco and Santa Cruz areas. The bulk of the dollar damage was reported 
in the San Francisco Bay Area (Table 1 ), but the largest share of damage 
to homes occurred in the area including and surrounding Santa Cruz 
County (Table 2). Region-wide, the dollar value of damage was equiva
lent to about two-thirds of a year's worth of building permit and heavy 
construction activity. In the City of San Francisco, dollar damage esti
mates were almost four times the 1 989 building and heavy construction 
activity (partly because building activity in the city is low compared to 
places of similar size and relative to existing stock); Santa Cruz suffered 
damage equivalent to almost twice its annual building activity. 

The effects of the earthquake on the housing stock in the San Fran
cisco Bay Area were quite minor. less than one percent of the region's 
housing stock was damaged and less than 1 / 1 0,000 of the stock was 
lost. Among Bay Area counties, the largest amount of housing damage 
and loss occurred in Santa Clara County, the county closest to the 
quake's epicenter. The housing units that were destroyed tended to be 
old, built of un-reinforced masonry, poorly maintained, and low-rent. 
As a result, the earthquake had a disproportionately large effect on the 
region's low-income housing stock. 

The housing effects of the quake were far more severe in Santa Cruz 
county. Altogether, almost 1 5  percent of the county's housing stock 
was damaged, although less than one percent of homes were destroyed. 

The effects of the lorna Prieta earthquake on business structures 
were much more severe (Table 2). While modern high-rise structures 
and wood-framed, single-family homes withstood the earthquake with 
relatively little damage, older commercial and industrial buildings (and 
one modern hotel) proved more vulnerable. More than one percent of 
San Francisco Bay Area firms reported that their buildings were dam
aged, although only 0.01 5 percent were reported destroyed. Among 

40 



Economic Impact of Earthquake, Kroll, landis, Shen, & Stryker 

Table 1 

Dollar Value of Physical Damage to Structures 
from the Lorna Prieta Quake by County 

Damage Assessment (1 OOOs of $s) 
Undeter-

Building 
Permit 
& Heavy 
Constr. 
Value, 
1 989 

SAN FRANCISCO METROPOLITAN AREA 

Alameda $ 1 , 1 64,81 3 $31 1 ,673 $1 ,476,486 $1,537,839 
Contra Costa $5,290 $1 9,549 $24,839 $1,252,675 
Marin $687 $977 $1 ,664 $330,264 
Napa $0 $0 $0 $228,01 8  
San Francisco $ 1 ,500,000 $1 ,259,000 $2,759,000 $727,604 
San Mateo $284,889 $8,042 $1 ,336 $294,267 $82 1 ,922 
Santa Clara $695,300 $32,400 $727,700 $1 ,661 ,91 8 
Solano $203 $3,557 $3,760 $923,687 
Sonoma ___ s_o ___ s_o ___ s_o $648,858 

9·County Total $3,651 , 1 82 $1 ,635, 1 98 $1 ,336 $5,287, 7 1 6  $8,1 32,785 

SANTA CRUZ/MONTEREY AREA 

Monterey $750 $6 $1 1 6,980 $1 1 7,736 $363,668 
San Benito $101 ,330 $1 75 $ 1 01 ,505 $75,449 
Santa Cruz $328.907 $66,339 $37.551  $432.797 $249.453 

3·County Total $430,987 $66,520 $1 54,531  $652,038 $688,570 

1 2-COUNTY 

Damage 
as % 

of 
Permit 
Value 

96. 0%  
2.0% 
0.5% 
0.0% 

379.2% 
35.8% 
43.8% 

0.4% 
0.0",& 

65.0% 

32.4% 
1 34.5% 

� 
94.7% 

TOTAl $4,082,1 69 $1 ,701 , 7 1 8  $1 55,867 $5,939,754 $8,82 1 ,355 67.3% 

Source: California Office of Emergency SeiVices, Summary of the Current Situation, 

December 1 8, 1 989; Construction Industry Research Board; and CREUE 

calculations. 

Bay Area counties, San Mateo County reported the largest number of 
commercial buildings damaged, while the largest number destroyed 
were in Alameda County. By far the most severe impacts to firms 
occurred in Santa Cruz County, where more than 25 percent of firms 
reported that their buildings were damaged and five percent reported 
their building destroyed. 

41 



Berkeley Planning Journal 

Table 2 

Housing and Business Impacts 
of the Loma Prieta Earthquake by County 

Business Facili� Effects 
Housing Stock Effects Dam- Des- % of 

Dam- Des- 2!! of U nits aged troyed Businesses 
aged troyed Dam- Des- Busi· Busi· Dam- Des-

County U nits U nits � troyed � �  � troyed 

SAN FRANCISCO METROPOLITAN AREA 

Alameda 2,763 1 7  0.55% 0 00% 4 1 4  1 7  1 .32% 0.05% 
Contra Costa 485 0 0. 1 6% 0.00% 1 24 0 0.67% 0.00% 
Marin 24 0 0.02% 0.00% 20 0 0.22% 0.00% 
Napa 0 0 0.00% 0.00% 0 0 0.00% 0.00% 
San Francisco 382 1 1  0. 1 2% 0.00% 1 34 0 0.42% 0.00% 
San Mateo 782 1 0. 3 1 %  0.00% 793 1 4.43% 0.01% 
Santa Clara 5, 1 24 1 31 0.96% 0.02% 364 6 0.97% 0.02% 
Solano 2 0 0.00% 0.00% 0 0 0.00% 0.00% 
Sonoma _Q _Q � 0.00% _Q _o � ..!!:.QQ'& 

9-County Total 9,562 1 60 0.4 1 %  0.01% 1 849 24 1 . 1 2% 0.01 %  

SANTA CRUZ/MONTEREY AREA 

Monterey 341 1 9  0.29% 0.02% 48 1 1  0.62% 0. 1 4% 
San Benito 1 74 62 1 .44% 0. 5 1 %  3 5  22 5.27% 3.31% 
Santa Cruz 1 3,329 774 1 4. 58% 0.85% 1 ,61 5 .l.!.Q 25.95% 4.98% 

3-County Total 1 3,844 855 6.23% 0.38% 1 ,698 343 1 1 .57% 2.34% 

Source: California Department of Finance, California Office of Emergency Services, 
U . S. Bureau of the Census, County Business Patterns, and CREUE calcula
tions 

The most publ icized damage resulting from the earthquake was the 
damage to the region's transportation infrastructure (Figure 1 ). Dam
age to the San Francisco Bay Bridge closed the bridge for a month. 
Freeway structures ( 1-280, the Embarcadero Freeway, and the Central 
Expressway in San Francisco; and the Cypress Structure in Oakland) 
leading to and from the Bay Bridge on both sides of the bay were also 
severely damaged or destroyed, and, as of this writing, have not yet 
been replaced or repaired. Damage also caused a one-month closure 
of the major highway route l inking Santa Cruz to job centers in Santa 
Clara County. Any analysis of the economic impacts of the quake must 
take into account the extent to which effects were caused by direct 
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Figure 1 :  Maj o r  B a y  Area Highway Facil ities 

Damag e d  b y  the Lo rna Prieta Earthquake 

0:s.� COUNTY 

', ', 
' "  
" 

' - � .. � ;  

damage to firms and facil ities, and the extent to which they resulted 
from effects on transportation facil ities. 

Regionwide Economic Effects 
Aggregate statistics on employment and unemployment suggest that 

although the larger San Francisco Bay Area regional economy proved 
quite resil ient, there were some significant economic impacts on 
specific locations and business sectors. 

The employment effects of the lorna Prieta earthquake, while substan
tial, appear to have been short-l ived. Unemployment insurance claims 
for the entire San Francisco Bay Area jumped sharply in the week 
immediately fol lowing the quake (Figure 2), but then quickly settled 
back down to historical levels. By contrast, the number of unemploy
ment claims in the cities of Oakland and San Francisco remained at an 
elevated level until the re-opening of the Bay Bridge (Figure 3), one 
month after the quake. Santa Cruz County unemployment claims fol
lowed a similar pattern, returning to close to normal levels within a 
month (Figure 4). 

In  the fifteen months since the earthquake, the economy of north
ern California has slowed down considerably -- following a more general 
slowdown in the national economy. As yet, we lack a sufficient trend
line against which to statistically evaluate the long-term employment 
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Figure 2 :  S a n  Francisco B ay Area 

Unemployment Claims:  1 98 8 ,  1 98 9  
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Source: Employment Development Dept. 
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Figure 3: O a k l a n d  a n d  S a n  Fra n c i s c o  

U n e m p loymen t  C l a i m s :  1 98 8 ,  1 9 8 9  
Number of Claims 2500 r-----------------------, 

OL----L---�---L----L----L--__J 10/14 10/21 1 0/28 1 1/4 1 1 / 1 1  1 1/ 18  1 1/25 
M onth 

San Francisco 1988 San Fnnci3co 1989 

Source: Employment Development Dept. 
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Figure 4 :  S a n t a  Cruz C o u n ty 

U n e m p l o y m e n t  C l a i m s :  1 9 8 8 ,  1 9 8 9  
Number o f  Claims 3000 ,--------------------------------------. 
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Month 

-- 1 988 --+- 1 989 
Source: Employment De•elopmenl Dept. 

impacts of the Loma Prieta earthquake as opposed to the effects of the 
broader economic slowdown. However, simple comparisons of employ
ment levels (by sector) with employment levels during the same month 
of the previous year provide suggestive evidence of the effects of the 
earthquake. Our comparisons are based on an index which is the ratio 
of current-year employment (by week) to employment levels during the 
previous year. For example, an index value of 1 .044 for the Oakland 
Metropolitan Statistical Area (MSA) for October 1 989 indicates that 
employment in the Oakland MSA in 1 989 was 4.4 percent above (or 
1 .044 times) the 1 988 level. As shown in Figure 5, we compared rela
tive employment levels by location and sector before and after the 
October 1 989 quake. 

The effects of the earthquake on total (nonagricultural) employment 
appear minor for most parts of the San Francisco Bay Area. Quite apart 
from the later effects of the earthquake, employment growth in Cal ifor
nia had already begun to slow during the third quarter of 1 989. For the 
fourth quarter of 1 989 and the first quarter of 1 990, the San Francisco 
and Oakland MSAs show no more or less of a slowdown in employment 
growth than for the state as a whole.2 In  fact, in some sectors, 
employment trends in the East Bay (Oakland MSA) suggest that the 
earthquake may have induced a mini-boom during November and the 

45 



Berkeley Planning Journal 

Figure 5: B ay Area and Santa C r u z  

E m p l oyment Lev e l s :  1 9 88 vs . 1 9 8 9  
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Month 

California � San Francisco 

San .loi!le 

Source: Employment Devp. Dept. FIGURE 7 

last two weeks in October 1 989. Due to a slowdown in the electronics 
industry, employment growth in Santa Clara County had already 
started to decl ine in the months prior to the earthquake. As of january 
1 990, however, the Sil icon Valley economy seemed to have rebounded 
-- at least temporarily -- both from its broader economic slowdown, 
and from any earthquake effects. 

Not surprisingly, the impacts of the lorna Prieta Earthquake on 
employment were the largest in Santa Cruz County: total employment 
dropped from a level 2.6 percent above the previous year in Septem
ber 1 989 to a level just below that of the previous year in November 
1 989. However, by February 1 990, even Santa Cruz County appeared 
to have returned to its pre-quake rate of employment growth. 

Impacts on employment varied considerably by sector as well as by 
location. Manufacturing sectors throughout the Bay Area showed no 
sign of any employment impacts as a result of the earthquake. In con
trast, employment in general merchandise stores (a major retail cate
gory) dropped slightly in the Oakland MSA, and sharply in Santa Cruz 
County and the San Francisco MSA following the quake. By early 
1 990, however, general merchandise employment levels in the Oakland 
and San Francisco MSAs had largely recovered; in Santa Cruz, employ
ment levels in general merchandise stores remained depressed. Hotel 
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employment declined sharply in Santa Cruz and slightly in San Fran
cisco for a few months following the quake, but these declines were 
mirrored by increases in hotel employment in the Oakland and San 
jose MSAs during the same period. The quake boosted construction 
employment throughout the affected area. 

In sum, the effects of the Lorna Prieta earthquake on employment 
were for the most part small and temporary. Longer-term effects are 
most evident for the retail sector in the Santa Cruz area. 

Tourism and Retail Trade -- A Closer Look 
The Lorna Prieta earthquake has been widely blamed for slowdowns 

in tourism and retail sales activity, especially in the City of San 
Francisco. The available data suggests that such effects were predomi
nantly short-term, lasting several months at most. Hotel occupancy 
was down relative to the previous year in San Francisco and Santa Cruz 
during the four to five months following the Lorna Prieta quake. . I n  
contrast, the Oakland/East Bay area showed an unusually high level of 
hotel occupancy in November of 1 989; likewise, Santa Clara County 
had unusually high levels of hotel occupancy during the last quarter of 
1 989 (figure 6). All four hotel market areas -- San Francisco, Santa 
Clara, Oakland/East Bay, and Monterey/Carmel -- posted March and 
April 1 990 occupancy levels at or below the level of the previous year. 
It is not clear, however, that the decl ine in hotel occupancy was the 
result of the quake. For the same period, similar declines occurred in 
major Southern Cal ifornia markets, including Orange County and Los 
Angeles. 

Figure 6 :  H o t e l  O c c u p a n cy R a t e s  

i n  S e l e c t e d  C a lifornia M a r k e t s : 

1 9 8 9  c o m p a r e d  with 1 98 8  

' '  �:·:�: :�'"j":'',;:'�j 
; �p :�- -� 0 . 7 '--- ---'---'----'---'---'----'----'---'---__j 

7/89 8/89 9/89 . 1 0/89 1 1 /89 1 2/89 1 /90 2/90 3/90 4/90 

San Francisco 

Santa Clara 

Source: Pannel Kerr Forster, Trend!! in 

t h e  Hotel Indus try 

M o n t h  

Oakland/E u l  Bay 

-- Monterey/Carmel 
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Assessing the longer-term effects of the earthquake on retail sales is 
complicated by the fact that information on taxable sales -- a measure 
of retail activity -- has only recently become available for the fourth 
quarter of 1989, and is not yet available for 1990. What impacts there 
are appear to be confined to local areas affected by physical damage. 
Examined on a county level, only San Francisco showed a relatively 
weak fourth-quarter 1989 sales activity (Table 3). Alameda County 

Table 3 

Taxable Retail Sales Comparisons: 1988 and 1989 
Areas Affected by the Lorna Prieta Earthquake 

Ratio of 1 989 to 1 988 Taxable Sales by Quarter 
Geographic Area 1 st Otr. 2nd Otr. 3rd Otr. 4th Otr. 

California 1 .06 1 .09 1 . 1 0  1 .08 

County 
Alameda 1 .05 1 .09 1 . 1 0  1 .05 
Contra Costa 1 .04 1 .06 1 .09 1 .06 
San Francisco 1 .06 1 .03 1 .06 1 .00 
Santa Clara 1 .09 1 .08 1 .09 1 .07 
Santa Cruz 1 .00 1 .06 1 .07 1 .06 

Selected Cities 
Hollister 1 .06 1 .02 1 .05 1 . 1 2  
Oakland 0.99 1 .03 1 .06 1 .00 
Santa Cruz 0.94 1 .09 1 .03 0.96 
Watsonville 1 .04 1 .01 1 .21 0.96 

Source: California State Board of Equalization, Taxable Sales in California, 
Quarterly Reports, and press releases 

shows fourth-quarter sales at five percent above 1 988 levels, while 
Santa Cruz County, taken as a whole, reported taxable fourth-quarter 
1 989 sales at six percent above 1 988 levels. 

At the city level, however, greater effects appear. In addition to 
lower sales for the City of San Francisco, Oakland had weaker sales 
during the fourth quarter of 1 989 when compared to the previous two 
quarters. For example, retail sales in Oakland in the fourth quarter of 
1 989 were equivalent to their 1 988 levels, while second- and third
quarter sales were well above 1 988 levels. 
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The cities of Santa Cruz and Watsonvil le (also in Santa Cruz County) 
experienced even steeper declines. Retail sales for 1 989 in Santa Cruz 
declined from a third-quarter level 3 percent above that of 1 988, to a 
level four percent below 1 988 sales during the fourth quarter. The 
Watsonville area saw sales drop from 21 percent above 1 988 sales in 
the third quarter to 4 percent below in the fourth quarter. As a result 
of the earthquake, each of these three cities (Santa Cruz, Watsonville, 
and Oakland) appear to have lost the benefit of higher sales levels 
normally experienced during the Christmas season. 

What is most significant about these findings is the level within 
counties of substitution between areas hard hit by the quake and the 
areas left undamaged. Even in hard-hit Santa Cruz County, shoppers 
transferred much of their business from damaged establishments to 
undamaged ones, rather than traveling to more distant shopping areas. 

Small Business Impacts 
The information reported above is useful in understanding how well 

the overall economy fared in response to the Lorna Prieta earthquake, 
but is less useful for understanding how individual businesses respon
ded, the role that preparedness played in the response, how rapidly 
businesses recovered from damage, which particular businesses gained 
and lost from the quake, and the responses of individual businesses to 
damaged bridges and highways. 

To gain such insights, it was necessary to survey individual businesses. 
Generally speaking, our concerns are with small and moderately-sized 
business. Large firms and corporations typical ly possess the financial 
cushion needed to cope with the temporary dislocations resulting from 
disasters such as earthquakes; small businesses rarely have sufficient 
cash reserves. Large business, particularly multi-branch firms, can 
often shift operations to less-affected facilities and locations. Large 
businesses are more l ikely to be in newer facil ities, and thus less vul
nerable to quake damage than small businesses. Large businesses are 
better positioned to negotiate with suppl iers, workers, and customers 
to cope with disruptions. And finally, large businesses, by virtue of 
their more developed level of administrative structure, are better able 
to implement specific emergency response programs. In short, the 
major dislocations resulting from the Lorna Prieta Earthquake were more 
l ikely to have been experienced by small companies and businesses. 

In the days immediately following the earthquake, l ittle funding was 
available to launch a survey of firms in affected areas. Fortunately, 
with the cooperation of the Oakland Chamber of Commerce and the 
Santa Cruz Downtown Association, we were able to distribute surveys 
to approximately 1 , 200 Oakland firms and 600 Santa Cruz firms in 
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January 1 990. The Oakland area response rate was 23 percent, and 
the Santa Cruz response rate was just below 1 0  percent. 3 

Survey Coverage, Biases, and Damage Incidence 
The surveys were directed at businesses with 1 00 or fewer employees. 

Firms in this size category represent 99.85 percent of the Alameda 
County firm population and 99.88 percent of the Santa Cruz County 
firm population. They represent an estimated 45 percent of employ
ment in Alameda County and 60 percent of employment in Santa Cruz 
County. Because the surveys were mailed out through Chamber-type 
organizations, they tended to reach retail and service firms in greater 
proportions than are present in the population. This was particularly 
true for the Santa Cruz sample. As a result, the survey findings are 
somewhat biased toward local retail and service firms. 

An even larger problem resulted from the fact that no attempt was 
made to track down firms that might have permanently closed their 
doors as a result of the earthquake. Thus, the number of destroyed 
firms in the sample is probably an underestimate. Nevertheless, with 
careful interpretation, the timeliness of the sample offers a useful 
snapshot of small business perceptions of the impacts of, and response 
to, a major natural disaster. 

One of the most striking features of the earthquake was the localized 
incidence of the impacts. Heavily damaged areas were separated from 
areas with no visible damage by only a few city blocks. In the City of 
Oakland, where the downtown area was badly damaged, almost 4 1  
percent o f  firms reported n o  damage a t  a l l  while a n  additional 4 7  
percent reported only minor damage (Figure 7 ) .  Even i n  the hard-hit 
Santa Cruz, 27 percent of responding firms experienced no building 
damage and 35 percent experienced only minor damage. Almost one 
fourth of Santa Cruz firms, however, were in buildings that were ren
dered uninhabitable by the earthquake. By contrast, only 5 percent of 
Oakland respondents were located in uninhabitable buildings. 

Business Losses and Gains 
The differential impact of the earthquake is most apparent in the dis

tribution of business days lost as a result of the earthquake. The limi
ted building damage to firms in Oakland translated into relatively minor 
disruptions in business. Over 90 percent of firms in Oakland reopened 
for business less than one week following the quake, and all but 1 .5 
percent were back in business within a month following the quake. 
Over 40 percent of firms in Oakland lost no working days at all. In  
Santa Cruz, more than half of  firms were back in business in less than 
a week, but 1 8.5 percent remained closed a month following the earth
quake, and only 4 percent reported no loss in working days. In both 
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Figure 7 :  O a kl a n d  a n d  S a n t a  C r u z  Firm s :  

B u i l d i n g  D a m a g e  a n d  B u s i n e s s  D ays Lo s t  

BUilDING DAIIAGE 
No Damage 

Minor Damage 
Major Damace 
Uninhabitable 

Other 

BUSINESS DAYS LOST 
None 

One 
2 to 5 6 to 30 

More than 30 

......... 
... 

10  20 30 40 50 
Percent Experiencing Damage or Loss 

- Oakland B Santa Cruz 

Source; Surrey ol Small Business, 
Oakland and Santa Cruz, January 1 990. 
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cities, the number of business days lost increased sharply with the 
amount of building damage incurred. 

Impacts to business stemmed from more than building damage. Over 
one fifth of Oakland firms and half of Santa Cruz firms lost some of 
their inventory due to the quake. The size of losses ranged from less 
than $ 1 00 up to $ 1 , 000,000, with an average size of loss (or businesses 
experiencing inventory losses) of about $40,000 in Oakland and 
$30,000 in Santa Cruz. This level of loss is approximately 3 percent of 
average gross income in both cities -- a significant but not devastating 
level of loss, for most firms. 

Changes in the surrounding business environment also present 
problems for small businesses. We asked respondents to rank the 
severity of several types of problems on a scale from 1 (no problem) to 
5 (very severe problem). Not surprisingly, Santa Cruz firms reported 
more severe problems than did Oakland firms ( Figure 8). Many Oak
land firms found few problems in operating their business, even in the 
first week following the earthquake. Customer and employee access 
had the highest average rankings (most problematic) for Oakland, of 
2.4 and 2 . 1 ,  respectively. Santa Cruz businesses, in contrast, 
encountered a wide range of problems, especially in the first week 
following the earthquake. As in Oakland, customer and employee 
access received the highest (most problematic) rating -- an average of 
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Figure 8 :  Maj o r  B u s i n e s s  P r o b l e m s  D uring 

the First Week After L o rn a  Prieta 

P r o b l e m  Area 
Customer Access 

Employee Access 

Shipping Delays TO 

Shipping Delays FROM 

Building Damage 

Utility Cut-offs 

Higher Prices/Costs 

Inventory Losses 

Credit Problems 

\\\\\\\\\\\\\\\\\\\W!I\\\\\\\\\\\\\\\\\\\\\\\\\\\\W!I\\'1. 

2 
Mean Ranking { l ;:no problem; 5 very sev . )  

- Oakland B Santa Cruz 

Source: Survey, January 1 990. 

3.7 for both factors in Santa Cruz. Building damage and shipping 
delays also averaged between 2.5 and 3.5. Within a month, the mean 
ranking had dropped below 2 for all factors in both Oakland and Santa 
Cruz. 

The firms that remained open or reopened felt some impacts to their 
level of business, as shown in Table 4. In  Oakland, 26 percent of firms 
experienced a decrease in business of over 20 percent in the first week 
following the quake. Losses at this level continued for 1 3  percent of 
businesses during the first month and for 6 percent for more than a 
month after the earthquake. Two-thirds of Santa Cruz firms experi
enced a loss greater than 20 percent for the first week following the 
quake, 40 percent reported a loss of this size for at least a month 
following the quake, and 1 8  percent continued to have losses greater 
than 20 percent more than a month following the quake. 

In Oakland, trade and service firms were particularly vulnerable to 
larger, longer-lasting business losses, while the greatest share of losses 
were incurred by trade firms in Santa Cruz. Not surprisingly, those in_ 
damaged buildings had substantially larger losses, for longer durations 
than other firms. In Oakland, smaller firms were more likely to experi
ence larger, longer-lasting losses than were larger firms. (This did not 
appear to be the case in Santa Cruz, although the small size of the 
sample makes generalizations difficult). 
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Table 4 

Business Losses and Gains after the Lorna Prieta Earthquake: 
Oakland and Santa Cruz Firms 

First Week: Business Losses & Gains After Nov. 18: Business losses & Gains 

TOTAL 2 1  +% 1-20% No 1 -20% 2 1  + %  TOTAL 2 1 + %  1-20% No 1-20% 21 +% 

..!.... � 12!! � 9!!!! 9!!!! ..!.... 12!! 12!! � 9!!!! 9!!!2 
OAKlAND RESPONDENTS 

All Responses 2 79 26% 1 7% 46% 7% 1 %  279 6% 1 2% 72% 6% 2% 

By Business Size 
1 -5 employees 87 31 % 1 3% 45% 6% 2% 87 1 1 % 1 1 % 70% 4% 2% 
6-1 0 employees 54 29% 24% 40% 3% 1 % 54 5% 1 6% 74% 1 % 1 % 
1 1 -20 employees 4 1  1 9% 1 2% 53% 1 4% 0% 4 1  4% 2% 78% 9% 4% 
2 1 -50 employees 52 30% 1 9% 38% 1 1 %  0% 52 1 % 1 7% 65% 1 3% 1 % 
50 + employees 30 1 0% 1 0% 73% 0% 6% 30 3% 1 6% 76% 0% 3% 
Other 9 1 1 %  66% 22% 0% 0% 0% 1 1 % 77% 0% . 1 1 % 

By Building Damage 
None 1 1 4  1 8% 1 6% 52% 1 2% 0% 1 1 4  3% 8% 78% 7% 1 % 
Minor 1 30 24% 2 1 %  45% 4% 3% 1 30 6% 1 3% 70% 4% 4% 
Severe 1 5  66% 1 3% 20% 0% 0% 1 5  26% 26% 46% 0% 0% 
Unoccupiable 1 4  71 % 1 4% 1 4% 0% 0% 1 4  7% 1 4% 71 % 7% 0% 
Other 6 66% 1 6% 1 6% 0% 0% 6 0% 33% 33% 33% 0% 

SANTA CRUZ RESPONDENTS 

All Responses 55 67% 7% 23% 0% 1 % 55 1 8% 9% 47% 1 4% 1 0% 

By Business Size 56 1 7% 1 0% 46% 1 4% 1 0% 
1 -5 employees 30 56% 1 0% 30% 0% 3% 30 1 6% 6% 50% 1 3% 1 3% 
6-1 0 employees 1 00% 0% 0% 0% 0% 0% 40% 20% 0% 40% 
1 1 -20 employees 66% 0% 33% 0% 0% 6 1 6% 0% 50% 33% 0% 
21 -50 employees 6 83% 0% 1 6% 0% 0% 6 33% 0% 33% 33% 0% 
SO+ employees 66% 33% 0% 0% 0% 66% 33% 0% 0% 0% 
Other 80% 0% 20% 0% 0% 0% 1 6% 83% 0% 0% 

By Building Damage 55 1 8% 9% 47% 1 4% 
1 0% 

None 1 5  66% 0% 33% 0% 0% 1 5  6% 6% 53% 26% 6% 
Minor 1 9  47% 2 1 %  26% 0% 5% 1 9 1 0% 1 5% 57% 5% 1 0% 
Severe 6 83% 0% 1 6% 0% 0% 6 1 6% 0% 66% 0% 1 6% 
Unoccupiable 1 3  84% 0% 1 5% 0% 0% 1 3  46% 0% 23% 1 5% 1 5% 
Other 2 1 00% 0% 0% 0% 0% 2 0% 50% 0% 50% 0% 

Source: Survey of Oakland and Santa Cruz Small Businesses, january 1 990. 

While the earthquake was a disaster for some businesses, it became 
a stimulus for others. Construction firms, in particular, reported 
increases in business following the earthquake. A significant number 
of trade firms also reported business gains following the earthquake, as 
business shifted from damaged firms to those sti l l  in operation. 
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Coping with the Damage 
Businesses found several means of coping with physical damage to 

buildings and roadways (Table 5). I n  the two weeks immediately after 
the earthquake, more than one-third of Oakland firms and over one
fifth of Santa Cruz firms allowed employees to work more flexible 

Table S 

Oakland and Santa Cruz Business Adjustments to the Earthquake 

T)lll! of Business Adjustment 
Encourage Adopt Encou,..e Expanded Change Change Consoi-

Total Car- Employee Working Business R«:eMns Shippina Special tdate Mow 
Reseonses 222!!!!s 

� !.!..!::!!!!!!! � � !:!2!!!! � � � 
OAKlAND 

All 264 9 . 1 %  35.2% 8.7% 10.2% 5.3% 1 2.5% 6.1% 4.5% 4.5% 

OAKLAND by Sector 

Construction 
Manufacturing 22 

T,.de 74 

FIR£ 32 

SeMces 1 2 1  

Olhe< 6 

OAKLAND by Business Size 
1-5 employees 
6-1 0 employees 
1 1 -20 emptoyees 
2 1 -50 employees 
50 + employees 
Olhe< 

SANTACRUZ 
All 

81 

53 

40 

51 

29 

8 

5 1  

SANTA CRUZ by Sector 

Trade 29 

FIRE 6 

Services 1 6  

1 1 . 1 %  22.2% 0.0% 

13.6% 45.5% 4.5% 

1 .4% 24.3% 8.1% 

1 5.6% 40.6% 9.4% 

10.7'% 33. 1 %  9.9% 

0.0% 0.0% 16.7% 

6.2% 34.6% 7.4% 
7.5% 28.3% 7.5% 

5.0% 27.5% 10.0% 

1 7.6% 47.1% 1 1 .8% 

1 3.8% 4 1 .4% 3.4% 

0.0% 25.0% 25.0% 

1 % 21% 1 7% 

0% 1 7% 13% 

0% 0% 16% 

6% 38% 25% 

SANTA CRUZ by Business Size 
1-5 empb,oees 28 0% 25% 25% 

6-10 employees 5 0% 0% 0% 

1 1 -20 employees 0% 20% 20% 

21 -50 emptoyees 16% 33% 16% 

50+ employees 0% 33% 0% 

Olhe< 0% 0% 0% 

22.2% 

4.5% 

8.1% 

12.5% 

9.9% 

33.3% 

13.6% 

5.7% 

2.5% 

1 5.7% 

6.9% 

1 2.5% 

0.0% 22.2% 

1 8.2% 31 .8% 
5.4% 1 7.6% 

0.0% 0.0% 

5.0% 8.3% 

0.0% 16.7% 

6.2% 9.9% 

3.8% 1 5 . 1 %  

7.5% 10.0% 

5.9% 1 7.6% 

3.4% 10.3% 

0.0% 1 2.5% 

9% 1 9% 

6% 10% 24% 

0% 1 6% 33% 
1 2% 6% 6% 

1 0% 1 4% 1 0% 

0% 0% 20% 

0% 20% 60% 

0% 0% 16% 
33% 0% 33% 

0% 0% 25% 

1 1 . 1 % 1 1 . 1 %  1 1 . 1 %  

9.1% 0.0% 0.0% 

10.8% 5.4% 5.4% 

0.0% 6.3% 9.4% 

4.1 % 3.3% 3.3% 

0.0% 16.7% 0.0% 

8.6% 7.4% 7.4% 

5.7% 1 .9% 0.0% 

7.5% 5.0% 7.5% 

3.9% 3.9% 2.0% 

3.4% 0.0% 3.4% 

0.0% 1 2.5% 1 2.5% 

9% 1 1% 1 9% 

1 0% 10% 24% 

16% 33% 16% 

6% 6% 12% 

1 0% 1 0% 2 1 %  

0 %  0% 0% 

0% 0% 20% 

16% SO% 16% 

33% 0% 66% 

0% 0% 0% 

Source: Survey of Oakland and San Francisco Small Businesses, january 1 990. 

hours. About 1 0  percent of Oakland firms also introduced carpooling, 
expanded business hours, new shipping schedules, and/or working at 
home as means of coping with the immediate problems from the 
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quake. In Santa Cruz, carpool ing was quite unimportant as a response 
to quake impacts, in contrast to other roadway-related responses. 
About one-fifth of Santa Cruz firms moved to a new location, changed 
shipping hours, and/or encouraged employees to work at home. 
Overall, larger firms appeared to be more l ikely to make specific 
adjustments to keep the business in operation. In Oakland, manufac
turing firms were the most l ikely to concentrate their efforts on 
transportation-related responses (carpooling and shipping schedules). 

Use of Public and Private Emergency Response Programs 
Assistance came to the earthquake-stricken areas from all levels of 

government and from the private sector as well (figure 9). Overall, 
federal assistance showed the lowest level of usage and generated the 
least amount of satisfaction among businesses. In Oakland, less than 
five percent of responding businesses received assistance from the 
Small Business Administration (SBA) or from the Federal Emergency 
Management Administration ( FEMA). In Santa Cruz, ten percen( of 
firms util ized SBA programs, while one-third of the responding firms 
worked with FEMA. Both Oakland and Santa Cruz firms expressed 
some dissatisfaction with FEMA procedures. In contrast, responding 
businesses had generally favorable comments on the responsiveness of 
state and local agencies. 

Figure 9: U s e  of P u b l i c  a n d  Private 

R e c overy A s s i s ta n c e  Programs 

Type of  Program 
Local &c State Govt 

Emergency Services 

Small Bus Admin 

FEMA 

BART Extension• 

Ferry Service• 

Local Business 

Programs•• 

Source: Survey, January 1 990. 
• A1ked of 01kland firm• only. 

• •  A.lked of Sanla Cruz firma only. 

1 0  20 30 40 50 
Percent Using Program 

- Oakland B Santa Cruz 

60 70 
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Locally-initiated programs were more widely appreciated than state 
and federal programs. In Oakland, six percent of businesses made use 
of some form of formal state or local disaster-response program, 
whereas almost half of the responding firms profited from the exten
ded transit service offered by the Bay Area Rapid Transit District 
(BARn. Another 30 percent of Oakland respondents benefitted from 
the start-up of cross-bay ferry service. In Santa Cruz, some 48 percent 
of respondents utilized local and state government emergency servi
ces. However, an even larger percentage of firms -- 56 percent -
made use of the recovery services provided through local public and 
private business programs such as the Downtown Association. 

Although not specifically covered in the survey, many government 
agencies were poorly prepared to meet with their own disaster needs. 
In Oakland, numerous government offices were displaced because of 
severe damage to public buildings. This substantially hindered the 
city's emergency response efforts. In Santa Cruz, the building and 
planning departments faced the task of issuing both demolition and 
building permits in the absence of a formal pol icy framework. For 
example, the city had to address the question of whether permits for 
new or re-constructed buildings should be issued for sites that had 
proven to be geologically unsound. Because of the lack of local 
government policy guidelines, rebuilding and reconstruction activities 
in Santa Cruz were substantially impeded. 

Conclusions and Implications 
One of the things that was most remarkable about the Lorna Prieta 

earthquake of 1 989 was how little it affected the economy of the San 
Francisco Bay region. In spite of a severing of the major transportation 
l ink between Oakland and San Francisco, and the destruction of a six
block area of downtown Santa Cruz, the economy of the region con
tinued right along with little obvious long-term impact. The economy 
showed a great deal of resilience in the face of a significant natural 
disaster, and where impacts were severe, they were also confined to 
limited geographic areas. Some of the reasons for the region's quick 
economic recovery are: 

• The fact that the earthquake was centered away from the most 
populous portions of Northern California. This was a fortunate circum
stance that may not hold true for the region's next major earthquake. 

• The economic diversity of the region and the geographic dispersal 
of the region's economy. The economy of the greater San Francisco 
Bay Area relies on no single industrial sector (such as tourism in San 
Francisco), and there are numerous economic activity centers throug
hout the San Francisco, Easy Bay, Santa Clara, and Santa Cruz areas. 
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• The strong performance of the region's communications and util
ity systems, which were brought back on-line within a few hours of the 
earthquake, and which then operated rel iably at or above capacity. 

• The fact that so much of the region's economic base is located in 
newer, and thus earthquake-resistent, facil ities. 

• Redundancy in the transportation system. Although many resi
dents of the Bay Area were surprised at the degree of damage to 
supposedly-safe road facilities, the existence of alternate routes and 
facilities (such as ferries and BART) made it possible for many businesses 
to continue to operate quite normally. 

A major theme that emerges from these findings is that prepared
ness works. While some structures failed, the great majority of build
ings and structures designed to survive a major quake came through 
with l ittle damage. Communications and util ity services became 
operational again so quickly because of good design, and planning. for 
emergency response. 

The weaknesses that emerged were in the poor preparedness of 
individual small businesses, and the inabil ity of single-purpose agencies 
(federal, state, and local) to react quickly and flexibly to local ized 
damage and dislocations. 

The lessons of lorna Prieta are important for future disaster-planning 
in all areas prone to large earthquake (or other natural disasters), not 
just Northern Cal ifornia. Most important, the lorna Prieta quake i l lus
trated that the damage from a major earthquake can occur at very 
specific locations within a very wide radius around the quake epicenter. 
This means that planning for earthquake and disaster preparedness 
needs to be coordinated across municipal boundaries and agencies. At 
the same time, planners designing recovery and rebuilding programs 
should account for the fact that major earthquakes are l ikely to result 
in nodes of intense damage amidst unaffected areas. Rather than 
focusing on widespread relief and reconstruction, recovery programs 
need to be flexible enough to permit a concentration of resources and 
rebuilding efforts in such nodes. 

Second, the fact that the economy in general and most private busi
nesses were impacted so sl ightly by the lorna Prieta earthquake is 
largely due to widespread adoption of earthquake-resistent building 
codes. Earthquake-resistant building codes were as much responsible 
for the lack of economic damage as they were responsible for the lack 
of physical damage and human injury. The private sector needs to 
understand this l inkage, and become a champion and facilitator of 
appropriate building codes and earthquake retrofit efforts. Third, the 
major economic impacts of a major disaster are l ikely to be dispropor-
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tionately experienced by small businesses. Such businesses typically 
lack the financial reserves to manage their own recovery efforts, and, 
without targeted assistance, can quickly slip out of business in the days 
and weeks following a natural disaster. 

Finally, in the days following the Lorna Prieta quake, the most effec
tive response programs were those that were designed and adminis
tered locally. In considering how best to respond to a natural disaster, 
agencies such as FEMA, SBA, and the Economic Development 
Administration (EDA), as well as state and local disaster-response 
agencies, should focus on developing flexible programs that emphasize 
quick and flexible responses to the needs of smaller businesses. 

NOTES 

Support for this research was provided by the U.C Trans
portation Center and by the Center for Real Estate and 
Urban Economics. 

1The most recent available estimate of damage from the Lorna Prieta quake 
was made by the California Office of Emergency Services in December 1 989. 

2Employment data is provided by metropolitan statistical area (MSA). MSAs 
are often an aggregate of several counties. I n  this study, the San Francisco 
MSA includes San Francisco, San Mateo, and Marin Counties; the Oakland 
MSA includes Alameda and Contra Costa Counties; the San jose MSA is con
tiguous with Santa Clara County; and the Santa Cruz MSA is contiguous with 
Santa Cruz County. 

3The Santa Cruz response rate was so low in part because the Santa Cruz 
Downtown Association mailing list used included interested individuals as 
well as firms. Only businesses were asked to respond to the survey. 
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