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INTRODUCTION 

Although the long-term effects of disasters and the factors 

that affect the ability to recover have received a great deal of 

attention recently, the recovery literature is limited and uneven 

in terms of the units of analysis studied and the research 

findings. Nigg and Tierney (1990) note that the majority of 

empirical studies on recovery have taken the individual as the unit 

of analysis. These works have focused on the emotional effects of 

catastrophic events and the individual’s ability to recover from 

these psychological impacts (Bell, 1978; Huerta and Horton, 1978; 

Nigg and Mushkatel, 1985). 

A smaller number of studies of short- and long-term recovery 

have been conducted on larger social units such as the family 

(Bolin, 1976, 1982; Bolton, 1979; Quarantelli, 1982). These family 

based studies are considered more sophisticated theoretically and 

methodologically than studies focusing on the individual because 

they are based on multivariate analyses of how families respond to 

disaster warnings (Drabek, 1969; Drabek and Key, 1976; Perry, 

1983). 

Finally, a number of studies have focused on entire 

communities impacted by disasters and the community characteristics 

that facilitate or impede recovery (Rubin, 1981; Rubin et al., 

1985). Other studies conducted at the community level have focused 

on the long-term socioeconomic effects of disasters (Friesema & 
a., 2979; Rossi et al., 1978). 
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However, the processes and outcomes associated with the 

recovery of private businesses have almost never been addressed in 

the disaster recovery literature. This lack of knowledge is even 

more glaring when it is realized that small businesses have few aid 

options available to them in the aftermath of disasters. Some small 

businesses may be able to secure a commercial loan or receive local 

or state funds made available following a disaster, but these are 

few in comparison to what is available to individuals and 

households. For instance, individuals or households may receive 

material assistance from such private agencies as the Red Cross and 

Salvation Army. They may also receive state and federal. level 

assistance such as individual and family grants administered by the 

Federal Emergency Management Agency (FEMA) and their counterparts 

at the state level. The U.S. Small Business Administration (SBA), 

however, is the only federal agency charged with the responsibility 

of providing assistance to businesses following a disaster 

declaration. 

SBA disaster loans are a desirable source of recovery 

assistance for businesses due to their relatively low interest 

rates (four per cent and eight per cent). This is especially the 

case for disaster victims with uninsured losses. Unlike many large- 

scale enterprises, few small businesses are insured against hazards 

(MittLer, 1992). Further, a few small businesses may be able to 

shut down their operations and withstand cash-flow interruptions 

for long periods of time, Ifbut most disrupted businesses need to 

resume normal operations as quickly and economically as possible in 
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order to stay viable" (Migg and Tierney, 199O:l; see also: Krembs 

and Perkins, 1981; Toigo, 1989). Thus, it seems necessary for small 

businesses to get back into business quickly, finance and make 

necessary repairs, and avoid the accumulation of additional debt. 

These should all be positive factors in the ability of a small 

business to recover from a disaster. 

Finally, the recovery of small businesses following disaster 

would seem to be extremely important for local and state economies. 

Economists and regional planners have stressed the importance of 

small businesses as major generators of new employment at the local 

and state level (Birch, 1979; Teitz et al., 1981; Richman, 1983). 

According to Alesch et al. (1993), small businesses accounted for 

half of all private sector output, received 15.6 per cent of all 

federal prime contracts, and employed 58 per cent of all private 

sector employees in 1988. Small business generated 48.5 per cent of 

all new jobs in the United States from 1984 to 1988. 

With the vulnerability of small businesses on one hand and 

their importance to state and local economies on the other, success 

in obtaining an SBA loan, as well as the speed of assistance, may 

be crucial for a disaster-stricken business and the larger 

community. 

With these points in mind, the following research attempts to 

isolate those factors associated with success in obtaining SBA 

loans and favorable loan terms. More specifically, it will explore 

the relationship between community socioeconomic characteristics, 

proprietor attributes, business characteristics, and magnitude of 
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disaster losses, and loan decisions. The analysis is based on a 

sample of 262 businesses that applied for SBA loans following the 

October 1, 1987 Whittier Narrows earthquake. 

REVIEW OF LITERATURE 

As indicated earlier, few studies have focused on the recovery 

of private businesses. There are a handful of exceptions. Focusing 

on small businesses impacted by the 1983 Coalinga, California 

earthquake, Durkin found differential recovery-related problems for 

businesses. Those businesses that had the most difficulty 

recovering were those that (1) were marginally prof itable or not at 

all viable prior to the earthquake; (2) businesses that lost 

expensive inventories in the earthquake; and (3) small retail 

businesses that leased rather than owned, were dependent on 

favorable locationsto attractcustomers, and could not qualify for 

credit. 

In related work, French and associates (1984) focused on 

household and business recovery following the 1983 Coalinga 

earthquake. Regarding sources of recovery assistance, businesses 

relied heavily on personal savings, loans from local banks, and the 

assistance of a local development agency funded by the Economic 

Development Administration. The SBA Disaster Assistance Program was 

the least helpful to Coalinga businesses and residents. 

Kroll et al. (1990) focused on the economic impacts of the 

Loma Prieta earthquake on small business. From a sample of 1,800 

firms in Oakland and Santa Cruz, California, they found that 

federal assistance was least used among area firms. Less than five 
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per cent of the Oakland firms sampled, and approximately 10 per 

cent of the Santa Cruz firms sampled received assistance from SBA. 

Firms in both locales expressed dissatisfaction with SBA services. 

Recent experimental research has shown that industry 

classification and pre-disaster profitability impact the 

vulnerability and recovery potential of small businesses (Alesch & 
g&., 1993). Utilizing a variety of earthquake scenarios, the most 

vulnerable businesses were those "with low ratios of net worth to 

total assets, high ratios of net fixed assets, and those highly 

dependent on sales turnovergg (144). Businesses such as restaurants, 

travel agencies, and grocery stores fell into this category. On the 

other hand, firms with higher levels of net worth, lower levels of 

fixed net assets, and lower sales turnover had the best chances of 

survival. Accounting firms, electronics firms, and computer firms, 

among others, fell into this category. 

These business specific studies suggest that factors such as 

the type of business, pre-disaster profitability, and whether the 

business property is owned or leased may be related to the recovery 

capacity of a business. These same factors may also be related to 

successfully obtaining SBA loans. 

This analysis also takes into account several key findings in 

the literature on family and household recovery. One major finding 

is that, while the nature of the relationship is unclear, the 

ability to recover from disaster losses is related to the 

utilization of post-disaster services (Bolin, 1982). Aid and social 

support have been found to be important factors in affecting 
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recovery outcomes of victims (Bolin, 1982; Bolin and Bolton, 1986). 

For example, in a longitudinal comparative study of disaster in the 

U.S. and Nicaragua, Bolin and Bolton (1983) found that families 

receiving greater amounts of aid reported recovering at a more 

rapid pace than families receiving little to no post-disaster aid. 

Bolin (1989) reported similar findings in a study of family 

recovery following the 1987 Whittier Narrows earthquake. Bolin's 

research clearly indicates that use of available aid is one, if not 

the most, important factor in family and household recovery. This 

may also be the case for small businesses. 

Other research has focused on the link between such victim 

(SES), socio-demographic characteristics as socio-economic status 

age, and ethnicity, and service utilization. 

The evidence on the influence of socio-economic status is 

mixed. For example, Quarantelli (1989) found that lower status and 

upper status individuals and families seem to know better "how to 

work the system" than do those from middle class backgrounds. 

Cochrane (1975) found that low family income was associated with 

reluctance to seek aid, with a smaller percentage of lower income 

families and individuals seeking aid from the federal government 

than middle and upper income groups. 

Rossi and his colleagues (1983) found, however, that more 

affluent families tended to avoid applying. Feld (1973) argued that 

higher SES families, because they have more options, were less 

likely to utilize federal housing assistance programs; whereas, 

Bolin (1982) found that higher SES famiIies used all federally- 
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sponsored services, including mobjle homes, more often than lower- 

SES families. Finally, Bolin and Bolton (1986) and Wijkman and 

Timberlake (1988) have found social class to be positively related 

with aid utilization and recovery. 

Age also influences service utilization and recovery but in a 

more direct way. The majority of research indicates that older 

people lose more in disasters (Moore, 1958; Poulshock and Cohen, 

1975; Bell, 1978). Friedsam (1962) and Moore (1958) have shown that 

elderly families have a greater need for rehabilitation and 

recovery aid and therefore request more services. However, the 

elderly receive proportionately less assistance than young disaster 

victims (Poulshock and Cohen, 1975; Kilijanek and Drabek, 1979; 

Rossi et al., 1983), even when older victims sustain extensive 

damage to their homes (Drabek et al., 1979). 

Ethnicity also seems to play an important role in service 

utilization and recovery. In a study of two tornado stricken 

communities in Texas, Moore (1958) found that Black families 

require disproportionately greater amounts of aid to recover than 

their White counterparts. More recently, Bolin and Bolton (1986) 

concluded that White families recover more quickly and at higher 

rates than do Black families. Looking across a number of ethnic and 

religious categories as well as disaster agents, income was found 

to be important for both racial groups. Families with higher 

incomes and lower loss levels Were more likely to report having 

recovered than their less well-off counterparts. 
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The household recovery literature suggests that social factors 

play a role in the willingness to seek assistance as well as the 

extent to which assistance translates into benefits for the victim. 

Tt is possible that such factors as age and ethnicity are also 

associated with the SBA's decision to grant assistance and at what 

terms to business applicants. 

Another relevant finding is that losses sustained influence 

recovery. Bolin and Bolton (1983) found that families reporting 

greater losses recovered at a slower pace than families with fewer 

losses. Bolin (1989) also found that households with low disaster 

loss levels and that endountered few problems with temporary 

sheltering, as well as those that received federal aid and support 

from family and friends, were the most likely to indicate they had 

recovered. This paper will explore the relationship between losses 

sustained and receiving SBA loans. 

Very little research has focused on the relationship between 

the larger, pre-disaster socio-economic climate of a community and 

the economic recovery of smaller social units such as households or 

businesses. Rossi et al. (1978) conducted a nationwide study of 

disaster impacts utilizing census data on demographic, housing, and 

economic conditions within metropolitan areas and counties. They 

found no discernible effects on changes in housing stocks or 

population at the county level, nor were consistent effects found 

to survive more than a few months. Friesema and associates (1979) 

reached similar conclusions in their study of long-term social and 

economic disruptions resulting from natural disasters. 
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More frequently, disasters have been found to at least alter 

the pace, if not the direction, of pre-disaster, larger socio- 

economic trends. Naas et al. (1977) found that disaster events tend 

to exacerbate pre-disaster trends, including economic and 

population change. Following the devastating tornado that struck 

Xenia, Ohio in 1974, Francaviglia (1978) found that reconstruction 

followed and intensified pre-disaster trends. Commercial 

development, contrary to plans, continued along pre-disaster paths, 

and the weak, pre-disaster central business district continued to 

decline. 

This analysis will explore the relationship between the 

larger, community socioeconomic context and the recovery 

opportunities of smaller social units, namely businesses. 

To reiterate, this paper is focusing on decision-making in 

SBA’s business disaster loan program. Taking into consideration a 

variety of findings in the literature, a four-component model was 

developed to analyze loan request outcomes, or more specifically to 

answer the questions: Who got loans? What accounted for the 

favorability of terms associated with those loans? The four 

components of the model are community context, owner 

characteristics, business characteristics, and earthquake effects. 

The models is depicted in Table 2 and will be fully explicated in 

the analysis section. 
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Table 1. Independent Variables Included in the Model for 

Variable 

Explaining SBA Loan Request Outcomes 

Community context: 

City in which business was located 

Owner Characteristics: 

Race of primary owner 

Age of primary owner 

Gender of primary owner 

Citizenship status of primary owner 

Business Characteristics: 

Structure was owned or leased 

Number of years primary owner had managed the business 

Industry classification 

Credit availability 

Earthquake Effects: 

Owner claimed earthquake related business losses 

SBA verified business losses 
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RElFjEARCH DESIGN AND METHODOLOGY 

The Whittier Narrows earthquake was the first event to affect 

a major metropolitan area in the United States since the 1971 San 

Fernando earthquake. It provided an excellent opportunity to study 

the eEfects of earthquakes on businesses in a major urban setting. 

Additionally, the event provided an opportunity to explore the 

influence of community context (e.g., expanding business 

opportunities, economic development activities) on business 

recovery because damage due to the earthquake was spread over a 

fairly wide geographic area. Finally, the affected area, greater 

Los Angeles, is ethnically diverse, allowing researchers to assess 

how event impacts and recovery may differ as a function of 

ethnicity. 

Sampling 

The Communities. Businesses included in the analysis were all 

businesses in each of four severely damaged Southern California 

cities that met two basic requirements: (1) businesses had to apply 

for disaster loans as a result of damage sustained in the 

earthquake: and ( 2 )  were something other than small-scale 

landlords.' Alhambra, Compton, Monterey Park, and Whittier were 

'Nigg and Tierney's initial eonception of a small business 
followed the typical proprietor-operator model: the gasoline 
station, the corner market, and so on. They point out that 
individuals who own property they rent out to others are qualified 
to apply for SBA disaster loans to cover what are **technically" 
business losses. Although a large proportion of the SBA loan 
applicants in the Whittier earthquake were in this category, their 
rental income supplements income from another source. An example 
may be a retail manager who owns and rents a small house for 
supplemental income. For SBA purposes this individual would be 



the four study communities chosen for analysis. These four 

communities were selected from a larger group of seven high-damage 

communities to take into account differences in population 

characteristics and community socio-economic climates. 

As indicated in Table 2, the four selected communities differ 

markedly in their socioeconomic makeup, although they are roughly 

similar in size and geographic location in the greater Los Angeles 

area. Whittier, the most seriously affected community, is largely 

Anglo with a high median household income. Incomes are also 

relatively high in Monterey Park, but Anglos constitute less than 

20 per cent of the population. Monterey Park is one of the few 

cities in the country with a majority Asian population, a 

continuing trend. Similar in size to Whittier, Alhambra has a 

median income of about $20,000 and a large Hispanic and Asian 

population. The last of the four cowunities is Compton, a low- 

income community in which about three-fourths of the population is 

Black. Unemployment was highest by far in Compton (12 per cent), 

while the other three cities had relatively low rates. 

These four communities also had diverse business climates at 

the time of the earthquake based on a number of social 

indicators. For instance, all four communities saw some increase 

considered a business owner. For purposes of the study, Nigg and 
Tierney excluded any businesses that consisted of four residential 
rental units or less, the rationale being that the remainder of the 
sample would include a substantially higher number of cases that 
would actually constitute the major income source for the owner. As 
a result of this threshold, 59 per cent of the actual applicant 
cases were not included in Nigg and Tierney’s sample. 
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Table 2. Community Characteristics 

Monterey 
Alhambra Compton Park Whittier 

Population 64 , 615 
1970-80 Change(%) +4 

Unemployment(%) 4 

Median Income 20,065 

Ethnic Populations(%) 
Hispanic 38 
Asian 28 
Black 1 

1970-80 Business 
Trends ( %) 
Retail +8 
Manufacturing -1 
Service +44 

81 , 286 
+3 

12 

14,292 

21 
2 

74 

-30 
+6 

+18 

54 , 338 
+10 

5 

22,568 

31 
51 
2 

+8 
-26 
+58 

69,717 
-5 

5 

24 , 392 

23 
2 
1 

-12 
+23 
+52 

between 1970 and 1980 in housing units, but that increase was only 

2 per cent for Compton, while the housing market in Monterey Park 

grew at a 15 per cent rate. Additionglly, all four communities saw 

some increase in the number of business establishments, especially 

in the rapidly-growing service sector. However, Compton's gains 

were minimal and were easily offset by the 30 per cent loss in the 

total number of retail businesses. While the other three 

communities experienced high percentages of net gains in the number 

of businesses, Compton experienced a 6 per cent net loss. 

The Businesses. Data on the key variables used in the 

analysis of decision-making and loan outcomes were obtained from 

the SBA business loan case files. The files contained all 

information relevant to the loan application including the extent 
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of disaster damage, financial data, and loan decisions. Of the 803 

applications submitted in the four cities, 309 businesses, or 41 

per cent of all those who applied, met the criteria €or study 

inclusion as described above. 

Table 3 provides data on selected aspects of the businesses 

included in the analysis. Due to differences in community size and 

because of differential earthquake impacts, sample sizes varied by 

community. The largest subgroup of businesses in the sample were 

located in the City of Whittier (H=214); the smallest number (N=17) 

were in Compton, which was the furthest of the four communities 

from the earthquake's epicenter. Reflecting the ethnic diversity of 

the region and the impacted communities, a large proportion of the 

businesses that applied for loans were minority-owned. Proprietor 

ethnicity roughly followed community demographics: Compton business 

owners were mostly Black; Asians predominated as business owners in 

Monterey Park; andthree-fourths of the business owners in Whittier 

were Anglos. The only exception is Alhambra where Hispanics were 

underrepresented as business owners and Asians overrepresented, 

relative to their population size. 

Along gender lines, just under one-half of the businesses were 

male-owned. The next most frequent ownership pattern, which was 

particularly common in Monterey Park, was the male-female 

partnership. Female proprietors were well represented in all four 

communities, with the largest proportion being in Compton, 

Approximately three-fourths of the businesses owned the buildings 

in which they were operating at the time of the earthquake, as 
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Table 3. Proprietor and Business Characteristics 

Monterey 
Alhambra Cbmpton Park Whittier Total 

Ethnicity of 
Primary Owner(%) 
Anglo 43 
Hispanic 9 
Black 0 
Asian 48 

Gender of 
Primary Owner(%) 
Male 39 
Female 24 
Male/Female 37 
Partnership 

Owner-occupied(%) 76 

Earthquake 
Insured(%) 

12 

Average Verified 94,164 
Losses ( $ ) 

N per City (55) 

29 
0 

71 
0 

47 
41 
12 

82 

0 

29 , 274 

14 
4 
0 
82 

35 
17 
48 

96 

4 

70 , 190 

(23) 

75 62 
14 11 
0 23 
12 4 

49 46 
21 22 
30 32 

72 75 

4 5 

124,662 110,301 

opposed to owning only the inventory and equipment and leasing the 

space. Proportionately, owner occupancy was highest in Monterey 

Park and lowest in Whittier. 

Not surprisingly, owners in this study were largely without 

earthquake insurance to cover losses. Overall, only 5 per cent of 

the applicants reported being insured for earthquake damage. 

Businesses in Alhambra were most likely to have some form of 

insurance. 

Duringthe loan application process, the SBA verifies disaster 

losses in various categories, including real property, leasehold 

improvements, inventory, equipment, and machinery. Average losses 
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varied by community. Businesses in Whittier had the highest 

verified losses, averaging about $124,600 in damage, and businesses 

in Compton had the lowest losses, at just over $29,000. 

Method of Analysis 

Logistic regression was used to assess the model of loan 

outcomes due to the categorical nature of the dependent variable. 

"Loan outcomesJ1 is a trichotomous variable: a business either 

received an 8 per cent loan (coded 0) , did not receive a loan 

(coded l), or received a loan at the favorable 4 per cent interest 

rate (coded 2). 

When dealing with categorical dependent variables, values on 

the dependent variable must be interpreted as probabilities, 

restricted to between zero and one. A standard linear regression 

model with a categorical dependent variable, however, would produce 

values of Y outside the zero-one constraint. In sum, the incorrect 

assumption of linearity 

would lead to least squares estimates which (1) have no 
known distributional properties, (2) are sensitive tothe 
range of data, (3) may grossly understate the magnitude 
of true effects, (4) systematically yield probability 
predictions outside the range of 0 to 1, and (5) get 
worse as standard statistical practices for improvingthe 
estimates are employed (Aldrich and Nelson, 1984:30). 

In this research, logit coefficients are estimated for the 

probabilities of not receiving a loan from the SBA and receiving a 

loan at the 4 per cent interest rate, with received a loan at the 

8 per cent interest rate set as the reference category. 
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Hypothetical SBA applicants are produced and their probabilities of 

belonging in each of the three categories computed. 

ANALYSIS 

Businesses in the four study communities had different 

experiences with the SBA business disaster loan program, as 

indicated in Table 4.2 In looking at loan approval rates, there was 

variation by community. Total figures indicate that 52 per cent of 

all applicants were approved and 22 per cent were denied SBA loans: 

however, obtaining a loan was easier in some communities than in 

others. For instance, only 23 per cent of the Compton applicants 

had their loans accepted (i.e., they were considered by the SBA for 

a loan), compared with approximately one-half for the other three 

cities. Slightly more than one-half of the Compton applicants were 

denied SBA loans. Businesses in Monterey Park had slightly higher 

loan withdrawal rates--that is, applicants made a decision not to 

continue with the application process or SBA withdrewthe applicant 

for not submittingthe necessary financial documentation--but rates 

were roughly comparable for the four communities. In sum, business 

applicants in Alhambra and Whittier were more likely than other 

applicants to obtain SBA disaster loans, and Compton business 

owners were by far the least likely. 

Business finances are analyzed by SBA not only for determining 

who receives a loan, but in order to set interest rates and loan 

payback periods. According to the SBA, 4 per cent loans are given 

2The original sample of 309 businesses was reduced to 262 due 
to missing data problems. 
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'Fable 4. Loan Outcomes by Community 

Monterey 
Alhambra Compton Park Whittier Total 

Loan Outcome(%) 
Approved 55 23 50 54 52 
Withdrawn 20 23 27 23. 22 
Denied 25 54 23 25 26 

Interest Rate(%) 
4% 46 50 36 78 70 
8% 54 50 64 22 30 

Loan Amount($) 134 , 270 10,875 55,378 110,806 108,393 

Loan/Loss Ratio(%) 123 36 79 81 89 

to businesses that are determined unable to obtain credit 

t1elsewhere51--that is, unable to obtain a loan on the commercial 

loan market. The 4 per cent rate is also given to businesses that 

the SBA determines would be unable to pay back an 8 per cent or 9 

per cent loan because of "hardship." Those applicants that SBA 

determines to have credit available elsewhere and non-profit 

organizations are given rates of 8 per cent and 9 per cent, 

respectively. Although the SBA will make loans to businesses with 

credit available elsewhere, officials state they would rather have 

those businesses obtain commercial loans. The 4 per cent loans are 

desirable not only due to their low interest rate but because of 

their longer payback periods. Loans at 8 per cent and 9 per cent 

have a three year payback cap, whereas loans at 4 per cent can have 

payback periods of 30 years. 

Table 4 also indicates that interest rates for the loans 

approved varied by community. Approximately two-thirds of all 
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businesses that obtained loans received the 4 per cent interest 

rate, but businesses in Whittier and Compton were more likely than 

businesses in the other two communities to receive the favorable 

terms. (Put in absolute terms, the largest number of low-interest 

loan recipients were in whittier, because there were more 

applicants from this city.) In contrast, Monterey Park businesses 

fared the worst, with 64 per cent of the owners receiving loans at 

the 8 per cent rate. Alhambra businesses also did not fare well 

with 54 per cent of the owners receiving loans at the 8 per cent 

rate. 

There was also variation in the loan/loss ratio, i.e., the 

extent to which the loans business owners received approximated 

their disaster losses, as verified by the SBA. As Table 4 

indicates, loan amounts covered approximately 89 per cent of the 

verified losses, when averaged across the four communities. 

Loan/loss ratios varied from a low of 36 per cent in Compton to a 

high of 123 per cent in Alhambra. Whittier and Monterey Park were 

closer to the average with ratios of 81 per cent and 79 per cent, 

respectively. 

Explaining Differential Outcomes 

Orxirationalization. As indicated earlier, a four component 

model was developed to analyze differential loan outcomes. The 

components are: community context; owner characteristics; business 

characteristics; and extent of. earthquake effects (see Table 1). 

The sole indicator of community context was the city in which the 

business was located. Due to the few number of applicants from 
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Complton (H=14), Monterey Park (N=22), and Alhambra (N=46), 

applicants from these three cities were combined into one category 

(coded 0) to compare against Whittier (coded l), the city in which 

the majority of applicants were located (N=180). 

Four variables were employedto measure owner characteristics: 

race; age; gender; and citizenship. Two dummy variables were 

created to look at how loan outcomes differed for Blacks and 

Hispanics (N=40) and Asians (N=61). White (N=l61) applicants were 

set as the reference category since they applied in the largest 

numbers. Blacks and Hispanics were combined due to their few 

number of applicants.’ 

Dummy variables were also created for female applicants (N=6l) 

and male-female partnerships (N=85). Male applicants were set as 

the reference category due to their larger numbers (N=116). 

Age was utilized as a continuous variable. The youngest 

applicant in the analysis was 25 with the oldest being 83. 

Finally, citizenship was the last variable utilizedto measure 

owner characteristics. It was simply coded 0 if the applicant was 

not a U.S. citizen (N=31) and 1 if the applicant was a U.S. citizen 

(N=217). 

Four variables were used to measure business characteristics: 

whether or not the applicant owned or leased the business property; 

how long the applicant had managed the business; the industry 

3The author recognizes the transgression committed by lumping 
together Black and Hispanic applicants. However, there were too few 
Black and Hispanic applicants to statistically analyze them 
separately. 
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classification of the business; and whether the applicant had 

credit available elsewhere. 

Whether the applicant owned or leased the property was simply 

coded as 0 for lease (N=72) and 1 for own (N=190). 

Employed as a continuous variable, years managed was used to 

assess the length of time the applicant had been managing the 

current business. It was considered a proxy of owner experience. 

A series of dummy variables was created to look at the impact 

of industry classification on loan outcomes- With businesses in the 

finance, insurance, and real estate classification set as the 

reference category (due to the large number of applicants included 

in this category (N=147)), three dummy variables were created for 

retail trade, services, and other.4 

SBA's determination that credit was available elsewhere was 

included in the analysis as a proxy for business success and as a 

check against SBA's decision-making process. SBA will not deny 

assistance to a business if they have credit available elsewhere 

(i.e., the business could receive a commercial loan), but the 

agency would rather have the business utilize those "othertf 

resources. And when SBA approves a loan for a business with credit 

4The tpotherll category was comprised of 20 businesses. Six were 
from the manufacturing sector, seven from the wholesale trade 
sector, and seven spread out over numerous classifications other 
than those included in this analysis. The industry classifications 
or sectors used in this model correspond to the major headings of 
the Standard Industrial Classification (SIC) codes. 

Although it would it have been more suitable to create 
separate dummy variables for manufacturing and wholesale trade, the 
small number of applicants in these categories forced the 
collapsing of these businesses into one category. 
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available elsewhere, the loan is typically made at the 8 per cent 

rate, with a payback period of no more than three years. Credit 

available elsewhere was coded 1 for yes (N=59) and 2 for no 

(N=181). 

The last component of the model, earthquake effects, was 

measured by two variables: total applicant claimed business losses 

due to the earthquake and total SBA verified business losses. Both 

variables were included as continuous variables set in dollars. 

The dependent variable, loan outcomes, was broken into three 

categories: did not receive a loan: received a loan at the 4 per 

cent interest rate; and received a loan at the 8 per cent interest 

rate, In the multinomial logistic regression used to assess the 

model for predicting SBA loan outcomes, the 8 per cent rate was set 

as the reference category. This allowed for comparisons of those 

who did not receive a loan and those who received a loan at the 

favorable 4 per cent rate against the 8 per cent rate category. It 

must be noted that since the dependent variable is expressed in 

negative terms, the discussion on who did and did not receive a 

loan may seem a~kward.~ 

"A positive coefficient for did not receive a loan implies 
that the independent variable increases the probability of not 
receiving a loan, i.e., the likelihood of receiving a loan has been 
diminished. For example, a positive coefficient for age would 
indicate that an increase in age results in an increase in the 
probability of not receiving a loan. In other words, older 
applicants would be less likely to receive a loan than younger 
applicants. Statistically, however, the category for receiving a 
loan must be expressed in negative terms. 
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Results. Table 5 reports the logit coefficients for not 

receiving an SBA business disaster loan, and receiving a loan at 

the 4 per cent interest rate. In looking at the probability of not 

receiving an SBA disaster loan, age, own/lease, and credit 

available elsewhere were significant predictors. 

Age had an inverse relationship (-.061, <.91) with not 

receiving an SBA loan. As age increases so does the probability of 

not receiving an SBA business disaster loan. In simpler terms, as 

age increases so does the probability of receiving a loan from the 

SBA, relative to receiving a loan at the 8 per cent interest rate. 

Being older also significantly decreased the probability of 

receiving the favorable 4 per cent interest rate (-.068, c.01). 

Older applicants may have amassed more financial assets and 

thus the SBA recognized the ability to repay a loan. However, 

recognizing the possibility that older applicants may not have a 

sufficiently long period of productive time left to repay a loan, 

the SBA issued them loans at the 8 per cent interest rate with a 

payback period of three years or less. 

The positive coefficient (1.953, c.01) for credit availability 

indicatesthat a move towards not having credit available elsewhere 

(coded 2) results in an increase in the probability of not 

receiving a loan. Thus, applicants with credit available elsewhere 

were significantly more likely to receive a loan from the SBA than 

applicants without credit availability, relative to receiving a 

loan at the 8 per cent interest rate. 
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Table! 5. Logit Coefficients for the Probabilities of Not Receiving 
an SBA Disaster Loan, and Receiving a 4% Loan (N=262) 

Independent 
Variables 

Did Not 
Receive Loan 

Received 
4% Loan 

Business Context: 

CITY .647 

Owner Characteristics: 

BLACK AND HISPANIC .094 

ASIAN .829 

FEMALE -. 242 
MALE/FEMALE -.220 

AGE -. 061** 
CITIZENSHIP -.180 

Business Characteristics: 

OWN/LEAS E -2.022* 

YEARS MANAGED .a44 

RETAIL TRADE 1.039 

SERVICES .051 

OTHER 1.518 

CREDIT AVAILABLE ELSEWHERE 1.953** 

Farthauake Effects: 

CLAIMED LOSS -. OOO0016 
VERIFIED LOSS .0000001 

1.258* 

-. 710 
.581 

-.133 

.441 

-. 068** 
-. 789 

-1.199 

.048 

.630 

-1.288 

1.511 

4.523** 

.0000005 

-. 0000011 
X2=59. 407*** Pseudo R2=. 2391 

"ps. 05 "*pr. 0 1 ***PI. 0 0 1 

As expected, applicants who own their business property were 

significantly less likely than applicants who lease their property 
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(-2,022, c.05) to not receive an SBA loan. In other words, owners 

of business property were significantly more likely to receive 

loans from the SBA than those applicants who lease their business 

property. Further, applicants who own their business property were 

also significantly more likely to have credit available elsewhere 

(-.274, c.01). Credit availability and ownership seem to form a 

cluster of variables that indicate the ability to repay an SBA 

loan. 

In sum, being an older proprietor, having credit available 

elsewhere, and owning the business property all work in favor of 

the loan applicant. Again, ownership of property was significantly 

related to credit availability. These interrelated variables point 

to the same factor; having the available resources to repay a loan. 

Age may enter into the equation as a sign of experience and 

knowledge of the business and financial world. More likely, older 

applicants had amassed more financial assets than their younger 

counterparts. Indeed, older applicants were more likely to own 

their business property than younger applicants. 

In looking at the probability of receiving the favorable 4 per 

cent interest rate, Table 5 reports age (-,068, <.01), credit 

available elsewhere (4.523, <.01), and the city in which the 

business is located (1.258, c.05) to be significant predictors. 

Being older and having credit available elsewhere decreases 

the probability of receiving the favorable 4 per cent interest 

rate, relative to receiving the 8 per cent interest rate. 
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The location of the business had a significant impact, with 

businesses from Whittier significantly more likely to receive the 

4 per cent interest rate than businesses in Alhambra, Compton, and 

Monterey Park. This is interesting when considering that Whittier 

was the more affluent of the four high-damage communities. 

In all, older applicants and applicants with credit available 

elsewhere were significantly more likely to receive loans from the 

SBA but significantly less likely to receive the favorable 4 per 

cent interest rate than younger applicants and applicants without 

credit available elsewhere. Owning the business property also 

increased the probability of receiving a loan, but had no 

significant impact on interest rate. Finally, business location had 

no significant impact on receiving a loan, but it did affect 

interest rate, with businesses in Whittier more likely than 

businesses in the other three communities to receive the favorable 

4 per cent interest rate. The earthquake effects component of the 

model had no significant impact on the probabilities of not 

receiving a loan or receiving a loan at the favorable 4 per cent 

interest rate. 

The model chi-square of 59.407, significant at the .005 level, 

indicates, however, that the model as a whole was a significant 

predictor of loan outcomes. A pseudo R’ of .2391 indicates that 24% 

of the variance in loan outcomes was explained by the model. 

These findings can also be interpreted in light of typical 

patterns of variation among business owner characteristics. Based 

on the data, Table 6 presents nine of what might be considered 
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Table 6. Probabilities of Not Receiving an SBA Disaster Loan 
(P(Y=l))”, Receiving a 4% Loan (P(Y=2) I””, and Receiving 
an 8% Loan (P(Y=3)) by the Model Independent Variables 
(N=262) 

WM WF WMF AM AF AMF BHM BHF BHMF 

x1 1 1 
X6 50 53 
x7 1 1 
X8 1 0 
x9 6 10 
x10 0 0 
x11 0 0 
x12 0 0 
X13 2 2 
X14 160 99 
X15 114 33 
P(Y=l) .254 .545 
P(Y=2) .704 .442 
P(Y=3) .042 .014 

1 0 
54 46 
1 1 
1 1 
11 5 
0 0 
0 1 
0 0 
2 1 

120 81 
79 49 

.238 ,593 

.715 .013 

.047 .394 

0 0 
45 51 
0 1 
0 1 
1 4 
1 0 
0 0 
0 0 
2 2 

36 23 
38 22 

.750 .334 
,245 .614 
,005 .052 

1 0 
45 48 
1 1 
0 0 
9 7 
0 0 
0 0 
0 0 
2 2 

23 14 
19 06 

,671 .761 
.322 .214 
-007 .025 

0 
4s 
1 
1 
6 
0 
0 
0 
2 

30 
19 

.489 

.385 

.126 
-~ _ ~ ~ ~ ~ _ ~  

’mqit: 21 = 2.490(uttercept] + .647 (city) + .094 (Black/Hispanic) + .829 Asian) - .242 Female) - .220 Xale/Female) - 
.061X6(Age) - .180x7(CiCizenship) - 2.i22 (Own/Leasef2+ .044xg(Years Kanaqedlx3(+ 1.039 ~~(Rettil Trade) + .O@ill(Services) + 
1.5@p2(0ther) + 1.953x1 (Credit) - .OOOO~~6~~,~Claimed Loss) + .0000001X15(Verified Lossy 

441X5(Male/Pemale) - 
.068 6(Age) - .7wX (Citizenship) - L.& [Wnp,ease) + .o4exg(Years Managear + .63OX o[~ta& Trade) - *1.28a~~~(~ervicices) + 
I. 51fx12(Other) + 4 .&3X13(Credit) + .00000%X14(Claimed Lose ) - . OOOO011x15(Verified Loss? 

ogit: 22 = -~.39(1n2ercept) + 1.258 fc y~ - .710X2(Black/Hispanic + .581 3(Asian) - .133x (Female) + 

Vypicaltt loan applicants .6 

The typical Black or Hispanic female had the highest 

probability of not receiving a loan from the SBA (.761). In other 

words, the Black or Hispanic female had the worst probability of 

%s indicated in the methods section, what is of concern in 
the analysis is the parameter P, the probability that Y is equal to 
one of the three loan outcomes. To visualize the impacts of the 
independent variables on P, lltypicalt@ cases are created and 
probabilities of being in each of the three loan outcome categories 
are computed. In Table 6, race and gender of the primary owner were 
incorporated as controls when computing the hypothetical applicants 
and are incorporated as the table headings: WM=White male; WF=White 
female; WMF= White male/female partnership; -=Asian male; AF=Asian 
female; AMF=Asian male/female partnership; BHM=Black or Hispanic 
male; BHF= Black or Hispanic female; and BHMF= Black or Hispanic 
male/female partnership. Using means, medians, and modes the 
trtypicaltr applicant was produced for each of the above categories. 
NOTE: The figures for claimed earthquake losses and verified 
earthquake losses are set in thousands of dollars. 
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receiving a loan from the SBA among all applicants. This 

hypothetical person was among the youngest of the typical 

applicants, and she leased her business property. These factors 

worked against her when applying €or a loan. On the other hand, the 

White male/female partnership had the lowest probability of not 

receiving a loan (.238), i.e., they had the best success in 

obtaining loans from the SBA. Being a partnership and owning their 

business property certainly helped the typical White male/female 

partnership. Also, on average the primary partner was among the 

oldest owners, greatly enhancing their chances for receiving a 

loan. 

Having a business in Whittier decreased the probability of the 

typical White male/female partnership Of receiving a loan, but it 

played a much stronger, significant role in determining interest 

rate, with Whittier businesses much more likely to receive the 

favorable 4 per cent interest rate. Indeed, the impacts of not 

having credit available elsewhere and operating a business in 

Whittier resulted in the typical White male/female partnership 

having the best probability ( .715) of receiving the favorable 4 per 

cent interest rate. 

CONCLUSIONS 

To summarize, significant findings of the research showed 

older applicants, business applicants that could obtain loans from 

commercial institutions, and applicants that owned their business 

property had the greatest success in obtaining SBA business 
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disaster loans. No significant relationships were found between 

business location, race of the Qroprietor, gender of the 

proprietor, citizenship status, years managed, industry 

classification, and two measures of earthquake losses and having a 

loan approved. 

Younger applicants, applicants that could not obtain loans on 

the commercial market, and applicants from the city of Whittier had 

the greatest success in obtaining the favorable 4 per cent interest 

rate. 

Although race and gender of the proprietor were not 

significant predictors of receiving a loan or the favorable 4 per 

cent interest rate, certain socio-demographic groups did not fare 

as well as others. For instance, Black and Hispanic males and 

females had the lowest rates of ownership and credit availability. 

Black and Hispanic males and females also tended to be the youngest 

applicants within the sample, along with Asian females. All these 

factors worked against Black and Hispanic male and female 

applicants. Along with Asian female applicants, they had the lowest 

approval rates of all applicants. With the exception of Asian 

males, White applicants were the most likely to be endowed with the 

necessary resources to be approved for an SBA loan. Indeed, Whites 

had the highest approval rates at 58 per cent followed by Asians at 

47 per cent, and Blacks and Hispanics at 42 per cent. 

In all, the findings of the research showed the SBA to be 

lending heavily to businesses that had the means to obtain 
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comercia1 loans. The ability to repay would seem to be a major 

criteria for the SBA when making loan decisions. This would be 

consistent with the policies of a commercial lending institution. 

However, SBA's primary goal is to assist disaster-stricken 

businesses that cannot receive loans on the commercial market. One 

SBA respondent stated their responsibility as such: 

We understand that we're in the risky loan business and 
we do take risks that banks would not take. But we do 
that because we believe it's our mandate to do that. 
That's why Congress gave us 4 per cent money and 30 year 
terms and said.. .you can't decline someone for lack of 
fixed money collateral, meaning the occasion is there if 
they want SBA to make loans and SBA is there simply 
because the banks aren't going to do it (Dahlhamer, 
1992). 

This practice was not followed after the Whittier Narrows 

earthquake. Businesses with credit available elsewhere were 

significantly more likely to receive loans than businesses without 

credit. Of course, about 70 per cent of businesses in the sample 

were reported as not having credit available elsewhere. Thus only 

a small proportion of businesses had credit. However, only 52 per 

cent of the applicants in the sample received loans. (SBA generally 

claims approval rates of 80 per cent.) Approximately one-third of 

these businesses had credit available elsewhere. Thus, a large 

number of businesses that needed the SBA the most received no 

assistance from this source. 

The findings of this research, although limited due to the 

small sample size and single event, suggest the need for further 

evaluative research of SBA's business disaster loan program. How is 
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the loan program implemented? Are the problems of meeting its 

mandate related to the implementation process? These questions 

would provide a starting point for an overall evaluation of the 

program. 

Further, given the small number of businesses with earthquake 

insurance (or other forms of hazard insurance; see Mittler, 1992), 

more consideration should be given to comprehensive insurance 

programs. Current disaster relief programs provide little 

"financial incentive for prospective victims to take preventative 

action through insurance or other forms of risk reduction11 (Alesch 

et al., 1993:149). 

Finally, the inconsistent effects of age and the non- 

significant contributions of race and gender of proprietor, given 

the variation of loan outcomes across racial and gender categories, 

suggests that future analyses be sensitive to interaction effects. 

In order to look at the interactions among the model variables, 

log-linear analysis will be employed in future analyses of the 

data. 

31 



REFERENCES 

Aldrich, J.H. and F.D. Nelson. 1984. Linear Probability, Logit. and 
Probit Models. Newbury Park, CA: Sage Publicatiops, Inc. 

Alesch, D., C. Taylor, A.S. Ghanty, and R.A. Nagy. 1993. Earthquake 
risk reduction and small business. In 1993 National Earthquake 
Conference Monoaraph 5: Socioeconomic Impacts. Memphis, TN: 
CUSEC. 

Bell, B.D. 1978. Disaster impact and response: Overcoming the 
thousand natural shocks. The Gerontoloaist 18:531-40. 

Birch, D.L. 1979. The Job Generation Process. Cambridge, MA: M.I.T. 

Bolin, R.C. 1976. Family recovery from natural disaster: A 

Program on Neighborhood and Regional Change. 

preliminary model. Mass Emeraencies 1:267-77. 

Bolin, R.C. 1982. Long-term family recovery from disaster. Boulder, 
CO: Institute of Behavioral Science, University of Colorado. 

Bolin, R.C. 1989. Temporary sheltering after the Whittier Narrows 
earthauake. Final Report to the National Science Foundation. 
Las Cruces, NM: Department of Sociology and Anthropology, New 
Mexico State University. 

Bolin, R.C. and P. Bolton. 1983. Recovery in Nicaragua and the 
U.S.A. The International Journal of Mass Emeraencies 1:125-44. 

Bolin, R.C. and P. Bolton, 1986. Race, reliaion. and ethnicitv in 
disaster recovery. Boulder, CO: Institute of Behavioral 
Science, University of Colorado. 

Bolton, P. 1979. Familv recovery followina a natural disaster: The 
case of Managu,a. Nicaragua. Boulder, CO: Doctoral 
dissertation, University of Colorado. 

Cochrane, H.C. 1975. Natural Hazards and Their Distributive 
Effects. Boulder, CO: Institute of Behavioral Science, The 
University of Colorado. 

Dahlhamer, J. 1992. Small business and the Whittier Narrows 
earthauake: Loan reauest outcomes, in the U.S. Small 
Business Administration disaster loan proaram for 
businesses. Master’s Thesis, Newark, DE: University of 
Delaware. 

32 



Drabek, T.E. 1969. Social processes in disaster: Family evacuation. 
Social Problems 16:336-49. 

Drabek, T.E. and W. Key. 1976. The impact of disaster on primary 
group linkages. Mass Emersencies 1:89-106. 

Drabek, T.E., C.R. Adams, T.S. Kilijanek, and H.L, Tamminga. 1979. 
Multiorganizational coordination: It can be done! Search and 
Rescue Magazine (Summer):9-15. 

Durkin, M.E. 1984, ,The Economic Recovery of Small Businesses after 
Earthauakes: The Coalinga Experience, Paper presented at the 
International Conference on Natural Hazards Mitigation 
Research and Practice, New Delhi, Oct. 6-8. 

Feld, A. 1973. Reflections on the Agnes flood. Social Work 18:46- 
51. 

Francaviglia, R. 1978. Xenia rebuilds--Effects of pre-disaster 
conditioning on post-disaster redevelopment. Journal of the 
American Institute of Planners 44:13-24. 

French, S.P., C.A. Ewing and M.S. Isaacson. 1984. Restoration and 
recovery following the Coalinaa earthauake of May. 1983. 
Working Paper #SO. Boulder, CO: Institute for Behavioral 
Science, University of Colorado. 

Friedsam, H.J. 1962. Older persons in disaster. In Man and Societv 
in Disaster. eds. G.W. Baker and D.W. Chapman, 151-82. New 
York: Basic Books. 

Friesema, H.P., J. Caporano, G. Goldstein, R. Linberry, and R. 
McCleary. 1979. -Aftermath: Communities after natural 
disasters. Beverly Hills: Sage Publications. 

Haas, J.E., R. Kates, andM. Bowden. 1977. Reconstruction Followinq 
Disaster. Cambridge, MA: The MIT Press. 

Huerta, F. and R. Horton. 1978. Coping behavior of elderly flood 
victims. The Gerontologist 18:541-46. 

Kilijanek, T.S. and T.E. Drabek. 1979. Assessing long-term impacts 
of a natural disaster--Focus on the elderly. The Gerontologist 
19:555-66. 

Krembs, J.A. and J.G. Perkins. 1981. Business interruption 
interdependency: The hidden exposure. Risk Management 
28(11):12-24. 

33 



Kroll, C.A., J.D. Landis, Q. Shen, and S. Stryker. 1991. Economic 
impacts of the Loma Prieta earthquake: A focus on small 
business. University of California Transportation Center and 
the Center ofr Real. Estate and Economics, University of 
California ar Berkeley, CA, Working Paper no. 91-187. 

Mittler, E. 1992. Exploratory study on insurance for small business 
earthquake losses. California Department of Insurance, 
California Residential Earthquake Recovery Fund Program, 
Sacramento, CA. 

Moore, H.E. 1958. Tornadoes Over Texas. Austin, TX: University of 
Texas Press. 

Nigg, J.M. and A.H. Mushkatel. 1985. The effects of fear on 
behavior followina a natural disaster. Paper presented at the 
Annual Meeting of the American Public Health Association, 
Washington, DC. 

Nigg, J.M. and K. Tierney. 1990. ExDlainina differential outcomes 
in the small business disaster loan anplication process. Paper 
presented at the 12th World Congress of Sociology, Madrid, 
Spain, July 9-13. 

Perry, R.W. 1983. Environmental hazards and psychopathology. 
Environmental Manasement 7:543-52. 

Poulshock, S.W. and E.S. Cohen. 1975. Elderly in aftermath of a 
disaster. The Gerontolosist 15:357-61. 

Quarantelli, E.L. 1982. Shelterina and housina after major 
community disasters: Case studies and qeneral conclusions. 
Newark, DE: Disaster Research Center, University of Delaware. 

Quarantelli, E.L. 1989. Disaster Recoverv: Comments on the 
Literature and a Mostlv Annotated Bibliography. Newark, DE: 
Disaster Research Center, University of Delaware. 

Richman, T. 1983. What America needs is a few good failures. INC. 
Maaazine September:63-72. 

Rossi, P.H., J.D. Wright, S.R. Wright, and E. Weber-Burdin. 1978. 
Are there long-term effects of American natural disasters. 
Mass Emeraencies 3:117-32. 

Rossi, P.H., J.D. Wright, E. Weber-Burdin, and J. Pereira. 1983. 
Victims of the Environment: Loss from Natural Hazards in the 
United States, 1970-1980. New York: Plenum Press. 

34 



Rubin, C. 1981. Lonci-term recoverv from natural disasters: A 
comparative analysis of six local experiences. Columbus, OH: 
Academy for Contemporary Problems. 

Rubin, C., M.D. Saperstein, and D.G. Barbee. 1985. Community 
recovery from a major natural disaster. Boulder, CO: Institute 
of Behavioral Science, University of Colorado. 

Teitz, M.B., A. Glasmeier, and D. Svensson. 1981. Small Business 
and Employment Growth in California. Working Paper #348. 
Berkeley, CA: Institute of Urban and Regional Development, 
University of California. 

Toigo, J.W. 1989. Disaster Recoverv Planninu: Managing Risk and 
Catastrophe in Information Systems. Englewoad Cliffs, NJ: 
Yourdon Press. 

Wijkman, A. and L. Timberlake. 1988. Natural Disasters: Acts of God 
or Acts of Man? §anta Cruz, CA: New Society Publishers. 

35 


