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Abstract: Business sectors are essential for community prosperity, and thus it is important to
investigate the recovery of businesses after disasters. However, current studies on business recovery
after natural disasters are limited, particularly a lack of empirical observations in developing
countries. Our observations of the patterns and transformations of small businesses in the recovery
process after the 2008 Wenchuan earthquake in China can bridge this gap and provide a valuable
contribution to academia. We conducted research through a four-year longitudinal study to track
small business recovery in Beichuan County since 2014. Field observations, repeat photography,
and semi-structured interviews were used to collect data. The operating status, business type, and
spatiotemporal changes of small businesses in the new business district, Banaqgia, were
demonstrated. Overall, less than 50% of the planned shops were occupied and in operation, and this
figure keeps declining from 2014 to 2017. Catering, garments, and souvenirs are the primary
business types, but they show individual patterns in terms of sustainable development and spatial
configuration. The results help to inform the development of recovery policies following disasters
in developing countries.

Keywords: small business; recovery; sustainable development; Wenchuan earthquake;
spatiotemporal analysis

1. Introduction

When a community encounters disasters, the ability of local businesses to survive is an
important factor in the recovery process because businesses play a crucial socio-economic role in the
community by providing jobs, goods and services, and tax revenue [1]. However, post-disaster
restoration is affected not only by direct physical impact on businesses at the time of events, but also
by the ways in which disasters create long-term disturbance to business owners [2]. Disasters may
cause extended periods of business interruption, logistic difficulties, revenue decline due to the loss
of customers and other operational issues [2].

Disaster research has focused on documenting the ways in which hazards affect individuals,
households, communities, and public sector organizations [3-5]. Some have looked at how private
sector entities prepare for, respond to, and recover from disasters [6,7]. Substantial numbers of
empirical work on natural disasters [8,9] not only have dealt with the issues of small communities
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and firms [10,11], but have included governments, large cites and multi-national corporations as well
[3]. An important difference between the sizes is that smaller communities tend to have fewer
resources than their larger counterparts [12].

Some research has concentrated on disasters and their impact on businesses. Researchers at the
Disaster Research Center at the University of Delaware investigated the impact of major disasters,
including the 1993 Midwest floods, Hurricane Andrew in 1992, and the Loma Prieta and Northridge
earthquakes [6,13]. They found that direct physical damage was only one of the many factors
influencing business loss and recovery. Disruption to infrastructure services, such as utilities and
transportation, could have a significant consequence as well. Other operational problems, such as
difficulties with supplies and shipment, or drops in customer traffic and demand, could also be
phenomenal [14]. Small businesses, particularly in developing countries, have a higher probability of
being located in hazard prone areas, equipped with unsafe business facilities and not having enough
human and financial resources, as well as the necessary knowledge of their vulnerability in the face
of hazards [15-17].

In addition, business characteristics such as primary market and ownership structures may also
play an important role in post disaster recovery and operation. Sole proprietorship and local
businesses are less likely to get access to multiple locations once a disaster strikes; as a result, they
are more vulnerable to disasters [18]. Businesses that depended chiefly on non-local markets tend to
be better than home-based ones precisely because their products or services are tied to a wider range
of regional or national areas where disaster-related problems are relatively small [19,20]. Similarly,
joint ventures and non-local market businesses are more likely to achieve sustainable operations after
a disaster because they can help each other when one of them falls into poor operation. In addition,
disaster impact, disruption of raw material supply, reduced employees, and loss of customers appear
to have a significant relationship with a firm’s ability to recover from a disaster [18,21].

There are few studies on post-disaster business sustainable operations. Most research is on
sustainable business operations, focused on how businesses improve their development level and
competitiveness in non-disaster settings [22,23]. If it takes disasters into consideration, the sustainable
operation of a business that initially survived a disaster will generally have a similar meaning to long-
term business recovery after disaster; namely, how short-term survived businesses can achieve long-
term recovery after a disaster.

This paper focused on the Banaqia commercial streets as a study area and performed a four-year
longitudinal study researching the post-disaster sustainable development of Banaqgia Business Street
in New Beichuan City. The research contributes to disaster literature and practice in three areas. First,
it helps to inform the policy making of post-disaster reconstruction in developing countries such as
China. Second, it adds insights into how small businesses are impacted by disasters and recover from
the shocks. Third, it also sheds light on the understanding of small business unsustainability in new
planned cities—which burgeon during the rapid urbanization in China.

Based on the disaster recovery and sustainable development literature reviewed above, an
analytical framework was developed (Figure 1) that contains four components of post-disaster
business recovery and sustainability development: (1) the temporal fluctuation of the number of
stores in Banaqia Business Street; (2) the sustainable operation rate of shops in Banagia Business
Street; (3) the evolution of business type in Banaqia; and (4) the sustainable development of business
type in Banagqia.

This paper was organized into the following sections. It commences with an introduction of the
Banagqia district and the research methods employed. It then analyzes the spatial patterns of different
business types and the sustainable development of the stores located in three districts in Banaqia. It
concludes with a discussion of the spatiotemporal transformation of small businesses in Banagia and
other similar areas in China.
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Figure 1. The framework of this paper.

2. Background

On 12 May 2008, a devastating earthquake hit the southwest of China. Over 60,000 people were
killed, around 17,000 were declared missing, and almost 400,000 were injured. The disaster resulted
in 23.17 billion RMB of direct losses due to structural damages [24]. Shortly after the earthquake, the
central government of China coordinated a nationwide effort to help the earthquake-impacted areas
recover [25].

The capital of Beichuan County, which accounts for 58.67% of the total population, was the most
devastated major town, with 15,646 fatalities and 4932 missing. Beichuan County was buried by a
landslide and became inhabitable. It was ranked as one of the most damaged areas. Later, the
damaged city was preserved and protected as an earthquake museum.

Beichuan City is the only Qiang Autonomous County in China. For the great importance of the
development and revitalization of ethnic minorities, and protecting the ethnic cultural heritage of
Qiang nationally, Beichuan City’s recovery and reconstruction drew national attention. After the
earthquake, the Party Central Committee and the State Council gave instructions to “Make sure to
construct Beichuan well” and “Construct a new Beichuan”. Beichuan City’s reconstruction was to be
the symbol of the whole post-disaster reconstruction. However, experts repeatedly demonstrated to
the government that Beichuan City could not be reconstructed locally, and determined “2 km
northeast of Anchang Town” as the best site for New Beichuan City. The selected site is 23 km from
the old city. Many experts, including six academics of the Chinese Academy of Sciences and Chinese
Academy of Engineering, participated in New Beichuan City’s planning and design.

In total, 218 projects were started simultaneously through the hard work of 30,000 construction
workers, using more than 1000 tower cranes. After 15 months, all projects were completed. The
construction of New Beichuan City was something of a miracle in the history of Chinese urban
construction. The built-up area covers 4 km? (Figure 2), with a resident population of 35,000. Within
New Beichuan City, we can see a lot of buildings with Qiang characteristics have been built, such as
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Banaqia Business Street, and Beichuan Museum, which has greatly promoted the quality of the
physical environment of the city. The appearance and layout of the city even surpasses some central
and eastern cities of the same size.

Figure 2. The overall planning and design of New Beichuan City.

Town planning and construction are mainly initiated by top-down planning and discussions
among governmental officials and experts, lacking the natural process whereby human settlements
form, develop, and prosper. Since Beichuan was the only Qiang minority autonomous county in
China, New Beichuan City was designed to demonstrate its inheritance and protect the Qiang ethnic
culture. It was also designed as a tourism and eco-city. In other words, commerce and tourism are
both crucial industries for the city. Among ten landmark buildings throughout the city, Banaqia
Commercial Street is the most influential in terms of the role of promoting local economy and
vitalizing the city. Furthermore, it may be concluded that the overall prospect of the commercial and
tourism industries largely depends on whether Banagia can develop sustainably.

Research regarding new businesses in rebuilt cities following disasters is relatively rare, yet of
great importance. In China, central commercial districts represent the overall image and general
competiveness of a city. The recent publicity of these districts in new town planning also reflects
urban development and economic boom after the market reform in China in 1980s. Therefore, these
featured commercial areas are significant for the rebuilt counties after the earthquake. For instance,
Banagia’s commercial areas largely serve as an axis of the New Beichuan City, lead economic
development, and grow as the city expands. According to planning documents, the New Beichuan
City would accomplish several new goals: the transformation of the developmental patterns of
mountainous urban areas in Beichuan, the promotion of labor force migration from rural to urban
areas, and the development of commercial, vacation, tourism, and other service-related industries.
These industries are crucial to new towns; most importantly, Banagia is home to these industries and
thus plays a pivotal role in the spatial layout of urban functions.

Banagia Business Street is located in the center of the new town and is designed as a commercial
complex that offers cultural related products, shopping, catering, and entertainment businesses. The
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local government and the public had high expectations of the role of this business district in
revitalizing the local economy. When Banagqjia started to invite businesses in April 2011, more than
8000 merchants came to investigate, and 110 businesses from Mianyang, Shanghai, Chongqing, and
other provinces determined to settle in Banagqia. In total, 110 (out of a possible 156) shops were in
operation. Eighty percent of these were catering services, or souvenir related to Qiang culture, selling
items such as Qiang silk, Qiang tea, and Qiang foods [26]. Banagia has three sections. Section A, near
the tourism district, focuses on Qiang ethnic culture and products. Section C, near the river, is
designed as the sector for catering, recreation and entertainment. Section B, located between A and
C, is a commercial complex, designed as a space where traditional culture and modern life integrate.

3. Methods

Field observation, repeat photography [27], and semi-structured interviews were the main
methods adopted in this study. As presented in the Background, Banaqia Business Street was the
main study area. The research team visited this location four times and recorded the operational
status of all 538 stores, took photos, and conducted semi-structured interviews. The information
details can be found in Table 1.

Table 1. Field Trip and Data Collected.

20-23 July 2014 20-23 July 2015 3-6 August 2016 3-6 July 2017

Field
observation 538 samples 538 samples 538 samples 538 samples
R t
epea 545 images 540 images 550 images 560 images
photography
Semi-structured 20 small business 15 small business 26 small business 56 small
interview owners owners owners business owners

3.1. Field Observation

The research team conducted four field trips between 2014 and 2017. As shown in Figure 3, the
designed area of the business district is 76,400 square meters and the available commercial area is
50,000 square meters. It consists of three sections. Section A is the plate of Qiangyun Beichuan, and it
mainly reflects the fine Qiang ethnic culture. Section B is the plate of Haina Beichuan and Chuangyi
Beichuan, which is the inheritance of traditional culture, combined with modern fashion. Section C
is the plate of Night Beichuan, Touring Beichuan and Charming Beichuan, and brings together
catering, leisure, and entertainment as one. Within each section, we gave one number to each
building: Section A had coding numbers from A-1 to A-6; Section B had coding numbers from B-1 to
B-13; and Section C had coding numbers from C-1 to C-12. Since not every shop in a building was
occupied, we then divided them according to the rooms occupied. Finally, 538 samples (rooms) were
coded. The first-hand data were obtained by field observation, which is the key to the analysis of
business recovery and sustainable development in Banagia.

Basic geographical characteristics, such as sample ID, section area, location, shop name,
administrative and business features, and survey time were collected (see Table 2).

As shown in Table 2, the business type of our sample was classified using the “Classification of
Retail Formats” (GB/T 18106-2004) code; the code in the literature of “Rising from the Ashes-Disaster,
Reconstruction and Social Change”; and the code of “Research on Classification of Retail Formats in
China”. Businesses were classified into five groups: specialty, garment, catering, other, and vacant.
Among them, “specialty” refers to local featured products such as manger wine and Qiang
embroidery; “garment” includes clothes, shoes, and accessories; and “other” denotes book stores and
bars that are not included in the three major types. If a shop is not occupied, it is cataloged as “vacant”.

Timeframe is not negligible when long-term business recovery is analyzed [28]. It should be
recorded before disasters and consists of the measurement of recovery conditions, serving as a
baseline from which the changes of the measurements can be identified. Marshall and Schrank [29]
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designed an approach that helps researchers track related information over the whole pre- and post-
event timeframe. Specifically, businesses are classified into five categories: “operating”, “not
operating”, “demised”, “recovered”, or “resilient”. These represent different states of a business that
show the subtle changes of business status over the long term [29]. However, in this paper, because
New Beichuan City was reconstructed on another site, Banaqia is a new commercial center built after
the earthquake. Thus, there exists no pre-event baseline. Therefore, this paper categorized business
status into operating and not operating. Whether a business is operating or not is needed for
classification purposes. The information about operating status may be provided by business owners,
the government, and other channels. The operating status obtained by this research mainly came
from field observations and was aided by semi-structured interviews with business owners who shut
down their stores. If a store is identified as operational during the four-year field research, it is
regarded as sustainable development.
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Figure 3. The land use planning of Banaqia.
Table 2. Samples from field observation.
Section . Business .
Sample ID Street Name Operating Status Survey Time
Area Type
Yuwang N . . . 22 July 2015,
C-6-YWSE-33 C Strect East Qiangjiapuzi Operating Specialty 15:18
Yuwang Yugiang . . 22 July 2015,
C-6-YWSE-31 C Street East Specialty Not operating Specialty 1520
Yuwang X . July 22, 2015,
C-6-YWSE-29 C Strect East Dayiyan Operating Garment 15:22
Yuwang .. . . 22 July 2015,
C-6-YWSE-27 C Street East Shaodongjia Operating Specialty 1523
Yuwang . . . 22 July 2015,
C-6-YWSE-25 C Street East Qiangbatuhuo Operating Specialty 1525
Yuwang . . . 22 July 2015,
C-6-YWSE-23 C Street East Qiangbatuhuo Operating Specialty 1525

Meanwhile, to analyze the recovery and sustainable development of different business type in
Banagia, Sections A-C, this paper selected three indicators: the operating rate, the sustainable
operating rate, and the rate of sustainable operating numbers in 2017 relative to the number in 2014.
The operating rate is used to estimate the recovery, while the other indicators are used to judge the



Sustainability 2018, 10, 651 7 of 22

sustainable development. As shown in Figures 4 and 5, we divide the business recovery and
sustainable development into five levels: not good, not very good, good, relatively good, and very
good.

Not good i Not very good ‘ Good Relatively good ‘ Very good

| o
0 20 40 50 30 160"1"he operating rate (%)

Figure 4. The standard of business recovery.

The rate of sustainable number in
2017 of the number in 2014 (%)
A

r

Very good
,  The sustainable
0 ;;0 5 100 operating rate (%)
Good 40 Relatively good
,,,,,,,, -~ YN E—
Not good Not very|Good
‘ 0

Figure 5. The standard of business sustainable development.

3.2. Repeat Photography

Repeat photography is a newly developed method to record spatiotemporal landscape change
[30,31]. It is the practice of re-photographing the same scene that appears in an earlier photograph
[32], and therefore, the analysis of the photographic records can reveal changes from spatial and
temporal perspectives. In this study, we also adopted this method to record the business changes in
our field site in the recovery process. By comparing the changes at different times, we can observe
and analyze the business continuity situations of the various business types. For each photo, the name
of the business, address, business type, operating status, and the time of photographing were
recorded. In total, we collected 2195 photos of this business district over the four-year period, and
these pictures were coded for analysis.

Repeat photography ensures the accuracy of the information regarding the name, address,
industry, and operating status of small businesses. Additionally, it identifies customer flow, building
structures and surroundings, and offers visual evidence for a temporal analysis of small businesses
in Banaqia.
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3.3. Semi-Structured Interviewing

Semi-structured interviewing is the third research method employed in this study. It is a
common research method widely used in social science studies [33]. Some business recovery studies
also use this method as their main data collection method [12,29]. The semi-structured interview
covered such topics as the business operating history and status of the shop, the owner’s
characteristics, the degree to which the tourism industry affected their business, and how each
business owner observed and perceived the overall economic atmosphere.

The interview was guided by the underlying aim of post-disaster recovery of small businesses
and was conducted with both the owners and citizens. Annual numbers of interviewees may differ,
but the interview serves as a way to adjust the information obtained from field observations.
Interview logs were saved in order to ensure transcript accuracy.

4. Results

4.1. Overall Operation Status of Banaqia Commercial Street

In this section, the operational status of small businesses from 2014 to 2017 is discussed (Figure
6). Within the 538 observations collected, 260 were in operation in 2014. This number decreased to
215 in 2015, increased to 227 in 2016, and finally reached 230 in 2017. Of the 260 stores in operation in
2014, 181 were operating in 2015, 163 in 2016, and 151 in 2017. The decline in numbers of the
previously operating shops from 2014 to 2017 did not indicate a very optimistic business
environment, even though there were new businesses opening every year.

300

250 0
- —0 230
o]

200

163
150 151

100

50

2014 2015 2016 2017

=@= Operating Sustainable operating

Figure 6. The number of businesses during 20142017 in Banaqia Business Street.

The studies in the Disaster Research Center at the University of Delaware suggests that small
businesses are capable of being resilient to external shocks such as earthquakes, and can recover to a
level that is even better than before the shocks [19]. In 2011, when Banaqia was opened, over 80% of
shops were in normal situations; however, the rate of operation declined to less than 50% in 2017,
indicating that the overall resilience level of Banagqia is low.

4.2. The Spatial Distribution of the Business in Operation

Out of the 538 observations in 2014, around 22% (121) were in Section A, 43.49% (234) were in
Section B, and 34.02% (183) were in Section C.

As shown in Table 3, within Section A, approximately 55% were in operation in 2014. This
number decreased to 45.45% (55) in 2015, bounced back to 54.55% (66) in 2016, and finally ended as
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61 in 2017. It indicates that the business recovery is not good. Within the original 67 shops, 68 % (46)
were still in operation in 2015, 45% were operating in 2016, and 41% were still open in 2017. Some
new stores opened each year: 9 in 2015, 15 in 2016, and 9 in 2017. It means that 33.9% (41 of the total
121) of the shops’ sustainable operating cycle was more than four years, suggesting that the
sustainable development is relatively good.

Table 3. The operating situation of shops in Section A from 2014 to 2017.

Operating Sustainable Operating
Frequency Percentage (%) Frequency Percentage (%)
2014 67 55.37 67 100.00
2015 55 45.45 46 68.66
2016 66 54.55 45 67.16
2017 61 50.41 41 61.19

Table 4 shows that the number of businesses in Section B remains largely unchanged from 2014
to 2017, while the number of firms that maintain operation status over the four years declines by
around 30% to 64.76% by 2017. It indicates that the recovery and sustainable development of small
business is good in Section B. However, the business situations in Section C show a different picture.
Both the number of stores and the rate of sustainable operation fall substantially, suggesting that the
business recovery and sustainable development are not very good in Section C.

As shown in Tables 3-5, the sustainable operating number of shops follows a downward trend,
but the declining trend of Section A was slower than that of Sections B and C. The fluctuation in the
operating status in Section A was obvious, and the operating rate was basically maintained above
50%. The result indicated that there is an apparent difference in the post-disaster recovery and
sustainable development in among Sections A, B, and C.

Table 4. The operating situation of shops in Section B from 2014 to 2017.

Operating Sustainable Operating
Frequency  Percentage (%)  Frequency  Percentage (%)
2014 105 44.87 105 100.00
2015 97 41.45 81 77.14
2016 97 41.45 71 67.62
2017 102 43.59 68 64.76

Table 5. The operating situation of shops in Section C from 2014 to 2017.

Operating Sustainable Operating
Frequency Percentage (%) Frequency Percentage (%)
2014 88 48.09 88 100.00
2015 63 34.43 54 61.36
2016 64 34.97 47 53.41
2017 67 36.61 42 47.73

4.3. The Overall Layout of Business Types in Banagia Business Street

From the 538 observations we collected, the proportion of the “vacant” type remained at about
30% during 2014-2017, indicating a far from optimistic business environment. The proportion of
“other” types was 29.4% in 2014. This number declined to 28.1% in 2015, continued to decrease to
27.9% in 2016, and finally ended as 26.2% in 2017 (Table 6). About 28 (18.7%) stores with “other”
types were in entertainment during 2014-2017. Despite the high operating rate of culture and sports
shops, it was found that they only displayed several sets of Qiang merchandise. As such, it cannot
reflect Qiang Culture very well, and we did not find tourists visiting.
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To grasp the evolution of the post-disaster recovery and sustainable development in Banagia
Business Street, the following sections will analyze the distribution and operational status of
specialty, catering and garment types to discern any obvious changes.

Table 6. The frequency (Fre) and percentage (Per) of each business type during 20142017

2014 2015 2016 2017
Fre  Per (%) Fre Per (%) Fre Per (%) Fre Per (%)
Specialty 101 18.8 102 19.0 98 18.2 106 19.7
Catering 86 16.0 83 15.4 79 14.7 75 13.9
Garment 44 8.2 42 7.8 42 7.8 42 7.8
Other 158 29.4 151 28.1 150 27.9 141 26.2
Vacant 149 27.7 160 29.7 169 31.4 174 32.3

As shown in Figure 7, 101 of the total 538 were the “specialty” type in 2014, and this number
increases marginally to 106 (19.7%) in 2017. Within specialty businesses, the operating rate was 79.2%
in 2014. This decreased to 63.7% in 2015, bounced back to 71.4% in 2016, and finally ended as 72.6%
in 2017. Within the 101 specialty businesses in 2014, 93 (92.1%) were still specialty type in 2015. This
number declined to 81.2% (84) in 2016, and finally ended at 81.2% (82) in 2017. The results indicate
that 58.5% (48 of the total 82) of the specialty shops’ sustainable operating cycle was more than four
years, suggesting that the sustainable operation and development of specialty type is relatively good.
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Figure 7. The number of specialty stores from 2014 to 2017 in Banagqia.

Figure 8 shows that 86 stores were in the “catering” sector in 2014, and this number remains on
a downward trend from 2014 to 2017. Within catering businesses, the operating rate was 67.4% (i.e.,
58 of the total 86 were operating) in 2014, and this number declined to 48.4% (41 of 83) in 2015,
continued to decrease to 48.1% (38 of 79) in 2016, and finally bounced back to 56.0% (42 of 75) in 2017.
Among the 86 catering businesses in 2014, over 90% were specialty businesses in 2015. The original
58 stores have a high proportion of catering types in 2015, and around half of the original stores
continue with the same services in 2016 and 2017. The trend means that 50.0% (29 of the total 58) of
specialty shops’ sustainable operating cycle was more than four years, which, compared to the
original 86 shops, is somewhat low.

Approximately 40 of the total 538 shops were “garment” type in 2014. This number declined to
42 in 2015, and remained consistent in 2016 and 2017 (Figure 9). However, the number of stores
maintaining garment as a main business type fell steadily over the four-year period, indicating that
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the recovery and sustainable development of garment stores is not as good as expected by the initial

planning.
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Figure 8. The number of catering stores from 2014 to 2017 in Banagia.
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Figure 9. The number of garment stores in operation from 2014 to 2017.

4.4. The Spatial Distribution of Different Business Types

Within Section A, as shown in Table 7, 4% (5) of the total 121 were the “vacant” business type in
2014, and this number spikes to 25 in 2017. Slightly less than 40% (47) of the total 121 were the “other”
business type in 2014. This number decreased to 41 in 2015, remained constant in 2016, and finally

declined to 25.6% in 2017. It indicates that commercial function or initial functioning falls in Section
A.

Meanwhile, as shown in Figure 10, the numbers of specialty type stayed around 40 during 2014—
2017. Within specialty businesses, the operating rate was 70.7% in 2014, sharply decreasing to 48.9%
in 2015, bouncing back to 62.5% in 2016, and finally ending as 73.8% in 2017. Within the original 41
specialty shops, 87.8% (36) were still specialty types in 2015. This number decreased to 82.9% (34) in
2016, and finally ended as 33 in 2017. Within the 29 shops in 2014, 16 were still specialty types and
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open in 2015; this figure remained constant in 2016 and 2017. Overall, 55.2% (16) of the 29 originally
operating specialty shops’ sustainable operating cycle was more than four years, indicating that the
recovery and sustainable development are relatively good.

Table 7. The frequency (Fre) and percentage (Per) of each business type in Section A during 2014—

2017.
2014 2015 2016 2017
Fre Per (%) Fre Per (%) Fre Per (%) Fre Per (%)
Specialty 41 33.9 39 32.2 40 33.1 42 34.7
Catering 15 124 15 124 14 11.6 12 9.9
Garment 13 10.7 14 11.6 11 9.1 11 9.1
Other 47 38.8 41 33.9 41 33.9 31 25.6
Vacant 5 4.1 12 9.9 15 12.4 25 20.7
50
40 s ® — A — 42
34 §§
30 29
25
20
}8 16 16
10
0
2014 2015 2016 2017
== Frequency Operating
Sustainable Sustainable operating

Figure 10. The number of Specialty shops from 2014 to 2017 in Section A.

As shown in Table 8, the numbers of catering type remained around 14 during 2014-2017. Within
catering businesses, the operating rate did not exceed one third during 2014-2017. Meanwhile, we
found that the number of sustainable and sustainable operating catering businesses were the same as
the original number of catering shops throughout 2014-2017. This indicates that the post-disaster
recovery and sustainable development of catering type are not very good in Section A.

Table 8. The number of Catering shops from 2014 to 2017 in Section A.

2014 2015 2016 2017

Frequency 15 15 14 12
Operating 5 5 4 4
Sustainable 15 15 14 12
Sustainable operating 5 5 4 4

Finally, as shown in Figure 11, the numbers of garment type remained about 11 during 2014-
2017. Within garment businesses, the operating rate was 46.2% in 2014. This number sharply rises to
64.3% in 2015, decreases to 63.6% in 2016, and finally reaches 54.5% in 2017. Within the original 13
garment shops, all (13) of them were still garment type in 2015. However, this number decreased to
76.9% (10) in 2016, and finally ended as nine in 2017. Within the six shops in 2014, all of them were
still garment type and operating in 2015; this figure remained constant in 2016, but finally decreased
to five in 2017. Overall, 88.3% (5) of the six originally operating garment shops’ sustainable operating
cycle was more than four years, which, compared to the 13 catering businesses in 2014, is not high.
This suggests that the recovery of garment types is good, but the sustainable development is not good
in Section A.
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Within Section B, as shown in Table 9, around 35% (83) of the total 234 were vacant business
types in 2014. This number rose by about 2% (88) in 2015, continued to increase to 40.6%, and finally
ended as 40.2% in 2017. It indicated that the number of vacant shops is increasing. In total, 27.4% (64)
of the total 234 were “other” business type in 2014, and this number decreased to 63 in 2015, continued
to decline to 25.6% (60) in 2016, and finally rose to 26.1% (61) in 2017. This indicates that commercial
function or initial functioning fell in Section B.

Firstly, as shown in Figure 12, on average, one seventh of the total 234 shops were the specialty
type during 2014-2017. The operational rate of specialty stores was 80.6% in 2014 but declined to
75.7% in 2017. Within 36 specialty shops in 2014, 33 of them were still specialty types in 2015, but this
number declined to 28 in 2016, and finally ended as 27 in 2017. Of the original 29 shops, 82.8% (24)
were still specialty type and operating in 2015. This decreased to 75.9% (22) in 2016, and finally ended
as 21 in 2017. Overall, 72.4% (21) of the 29 originally operating specialty shops” sustainable operating
cycle was more than four years, which, compared to the 36 specialty businesses in 2014, is high. It
suggests that the post-disaster recovery and sustainable development of specialty type is good in
Section B.
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Figure 11. The number of garment shops from 2014 to 2017 in Section A.

Table 9. The frequency (Fre) and percentage (Per) of each business type in Section B in 2014-2017.

2014 2015 2016 2017
Fre Per (%) Fre Per (%) Fre Per (%) Fre Per (%)
Specialty 36 15.4 38 16.2 35 15.0 37 15.8
Catering 40 17.1 37 15.8 34 14.5 32 13.7
Garment 11 4.7 8 34 10 4.3 10 43
Other 64 27.4 63 26.9 60 25.6 61 26.1

Vacant 83 35.5 88 37.6 95 40.6 94 40.2

Secondly, as shown in Figure 13, 40 of the total 234 shops were catering type in 2014. This
number decreased to 15.8% (37) in 2015, continued to decline to 34 in 2016, and finally ended as 13.7%
(32) in 2017. Within the catering businesses, the operating rate was 67.5% in 2014, decreased to 64.9%
in 2015, continued to decline to 61.8% in 2016, and finally rose to 71.9% in 2017. Of 40 catering shops
in 2014, 36 were still catering shops in 2015. This number decreased to 77.5% (31) in 2016, and finally
ended as 29 in 2017. Within the original 27 operating catering businesses, 18 were still catering
business and operating in 2015, and this number declined to 16 in 2016, and remained constant in
2017. Overall, 59.3% (16) of the 27 original catering shops’ sustainable operating cycle was more than
four years, which, compared to 40 catering businesses, is not too low. It indicated that the post-
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disaster recovery of catering type is relatively good, and the sustainable development is very good in
Section B.
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Figure 12. The number of specialty shops from 2014 to 2017 in Section B.
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Figure 13. The number of catering shops from 2014 to 2017 in Section B.

Thirdly, as shown in Figure 14, around 10 of the total 234 shops were garment type during 2014—
2017. Within the garment type, the operating rate was 81.8% in 2014, with this number decreasing to
75.0% in 2015, bouncing back to 80.0% in 2016, and finally ending up as 60.0% in 2017. Of 11 garment
shops in 2014, eight were still garment type in 2015, and this number remained constant in 2016 and
2017. Of the original nine shops, 66.7% (6) of them were still garment type and in operation in 2015.
This figure decreased to 55.6% (5) in 2016, and finally ended as three in 2017. One third (3) of the nine
originally operating garment shops’ sustainable operating cycle was more than four years, which,
compared to the 11 specialty businesses in 2014, is not very high. It indicates that the post-disaster
recovery of garment type is good, but the sustainable development is not very good in Section B.
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Figure 14. The number of garment shops from 2014 to 2017 in Section B.

Within Section C, as shown in Table 10, 61 of the total 183 shops were vacant business type in
2014, and the number declined to 55 in 2017. About 48 of the total 183 shops were “other” business
type during 2014-2017. It indicates that commercial function or initial functioning falls overall in
Section C, but has made some improvement.

Table 10. The frequency (Fre) and percentage (Per) of each business type in Section C in 2014-2017.

2014 2015 2016 2017
Fre Per (%) Fre Per (%) Fre Per (%) Fre Per (%)
Specialty 24 13.1 25 13.7 23 12.6 27 14.8
Catering 31 16.9 31 16.9 31 16.9 31 16.9
Garment 20 10.9 20 10.9 21 115 21 115
Other 47 25.7 47 25.7 49 26.8 49 26.8
Vacant 61 33.3 60 32.8 59 32.2 55 30.1

As shown in Figure 15, about 13.0% (24) of the total 183 shops were specialty type in 2014-2016,
and this number rises to 14.8% (27) in 2017. Within the specialty type, the operating rate was 91.7%
in 2014. This number decreased to 68.2% in 2015, bounced back to 82.6% in 2016, and finally ended
as 66.7% in 2017. It suggests that the initial recovery of specialty is very good but gets worse later,
although the number of specialty shops does increase. Als 24 specialty shops in 2014 were still
specialty type in 2015. This number declined to 22 in 2016, and remained constant in 2017. Of the
original 22 shops, 63.6% (22) were still specialty type and operating in 2015, which decreased to 59.1%
(13) in 2016, and finally ended as 11 in 2017. Half (11) of the 22 originally operating specialty shops’
sustainable operating cycle was more than four years compared to the 24 specialty businesses in 2014,
which reached 45.8%. It means that the sustainable development of specialty type is good in Section
C.

Additionally, as shown in Figure 16, the operational rate of catering shops falls significantly
from 2014 to 2017. All 31 catering shops in 2014 were still catering shops in 2015 and 2016, but this
figure decreased to 29 in 2017. Within the original 26 operating catering businesses, 12 were still
catering businesses and operating in 2015, which declined to nine in 2016, and remained constant in
2017. Overall, 34.6% (9) of the 26 original catering shops’ sustainable operating cycle was more than
four years, which, compared to the 31 catering businesses, is not high. This indicates that the post-

disaster recovery is good, but the sustainable development of catering type is not very good in Section
C.
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Finally, as shown in Figure 17, around 20 of the total 183 shops were garment type during 2014—
2017. Within the garment type, the operating rate was only 20.0% in 2014, with this number rising to
25.0% in 2015, sharply decreasing to 9.5% in 2016, and finally ending as 14.3% in 2017. All 20 garment
shops in 2014 were still garment type during 2015-2017. Within the original four shops, 75.0% (3)
were still garment type and in operation in 2015. This figure then sharply decreased to 25.0% (1) in
2016, and remained constant in 2017. One of the four (25%) originally operating garment shops’
sustainable operating cycle was more than four years, which, compared to the 20 specialty businesses
in 2014, is not high. This indicates that the post-disaster recovery and sustainable development of
garment type are not good in Section C.
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Figure 15. The number of specialty shops from 2015 to 2017 in Section C.
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Figure 16. The number of catering shops from 2014 to 2017 in Section C.
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Figure 17. The number of garment shops from 2014 to 2017 in Section C.

5. Discussions

We have shown that the New Beichuan City consisted of residential, institutional, Banaqgia
commercial, industrial park, and tourism areas. Most business activities occur in Banagia commercial
streets. The residents of the new city come from the disaster-stricken areas and Huangtu Town.
Residential areas were largely located in the northern and southern parts of the city and divide
Beichuan County into three separate regions: old Beichuan resettlement, Huangtu resettlement, and
the tourism district. Community businesses were situated in the two resettlement areas, and Banagqia
includes small businesses that accommodate tourists. Our four-year survey indicates that the
developmental patterns and types of stores in the different districts are distinct. While this paper
focuses primarily on Banaqia commercial development, the discussions of the recovery of community
businesses in the resettlement areas are being formulated in another paper.

The analysis of the business operation of Banagia shows that initial merchant invitation was
conducted according to planning. However, after several years of operations, it is noted that Banaqia
did not develop into a cultural and commercial area in western Sichuan, featuring Qiang culture
exhibitions, shopping, entertainment, and catering, as was originally envisaged by the post-disaster
recovery planning. Furthermore, numerous businesses have shut down for various reasons, and
business types are inclined to be homogeneous, with the majority including local food, catering and
clothes; the other types are minority. Meanwhile, entertainment businesses, such as bars, are largely
unsustainable and changed into shops selling milk teas. Several commercial facilities transformed,
and their commercial function has deteriorated. Additionally, the closure of shops possibly decreases
the number of retail stores, threatening the other business owners and hampering the economic
activities in Banaqia. Economic decline may produce an increasing number of vacant stores that
induces the discontinuity of businesses. This discontinuity creates an area that does not have a
commercial function or whose initial functioning falls, thereby rendering Banagia as a place where
there is no memory in collective cognition or a failed region. The spatial analysis of business operation
status and types indicate that there exist apparent distinctions regarding business rates in different
districts and streets. Our results additionally suggest that the post-disaster resilience in Banagqia is
weak.

Several factors, such as business characteristics [6,34], indirect and direct damage due to
disasters [19], pre-earthquake preparation [34,35], post-disaster assistance [36], and hazard
experience [37], influence affected businesses’ capacities to recover in the short or long term. Alesh et
al. [38] stated that catastrophic disasters such as earthquakes result in demographic shifts and
severely impact on the profitability of firms. When small businesses do not have profitability, closure
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is more preferable to the situation in which “business owners continually put money into a failing
business by draining their personal assets after the business assets are gone ” [38].

Besides the above-mentioned factors affecting disaster resilience, post-disaster reconstruction
planning is another indispensable consideration [39,40]. Scientific circles have given increased
recognition to disaster planning that serves as an effective means of intervention in the face of natural
hazards and aims at achieving the overarching goal of a sustainable community. Disaster planning
interests multidisciplinary research and targets understanding the dynamic coping mechanism of the
governance of the uncertainties associated with human-environment sustainability [41]. Post-disaster
recovery and reconstruction planning is a pivotal part in any disaster management system and
represents an overall response to recovery following disasters [42].

After the Wenchuan earthquake, the State Department organized a national-level post-disaster
recovery planning system —as a responsive emergency response [43]. As a majority of areas were
destroyed by the earthquake, creating a huge demand for housing reconstruction, the planning
system focused on city and town reconstruction led by multiple-level government agencies, from
central to local municipalities [42]. Beichuan is one of the regions that was most heavily damaged by
the Wenchuan earthquake. To expedite its post-disaster recovery, the county government developed
a master plan—the Beichuan Qiang autonomous new county post-disaster master planning (2008—
2020). These planning documents particularly stress the rebuilding of physical spaces, and the scale,
pace, and quality of reconstruction is quite impressive, although socioeconomic dimensions are less
emphasized. This constrains local economic development and results in a “forgotten phase” [44].
Small businesses are a crucial component of local economy and their reconstruction is negatively
impacted by the economic constraint [45].

The reconstruction planning was initiated by the central government, while local government,
at various levels, and outside experts were the primary policy makers. The formation of the plan
lacked public participation [46]. Thus, the real needs of local residents are inconsistent with the actual
reconstruction planning [42,47], which makes the recovery of small businesses less resilient. Such
inconsistency is exemplified by the Banaqia commercial districts. Banagia was planned as a
commercial complex with multiple functions, from shopping to catering, but its functionalities
intended to satisfy tourists” needs, rather than the needs of local citizens. Moreover, the straight-line
distances from Banaqgia, Erma, Yulong, Yuchang, and Xinchuan residential districts are
approximately 420 m, 430 m, 440 m, and 390 m, respectively. Such a spatial layout makes Banagqia
incapable of becoming a commercial district for the citizens of New Beichuan City. Meanwhile, the
total area of Banagia is over 70,000 m2 According to the rate of 1.2 m? per capita in developed
countries, a commercial center of such magnitude should be supported by at least 40,000 residents—
without considering community commerce. At present, the total population of New Beichuan City is
around 31,000, so can hardly support this commercial street. As stated by Lam et al. [48], population
displacement is often triggered by disasters, and this consequence is accompanied by a declined
customer base and decreased sales volume. Thus, a stable local customer base is particularly crucial
to local businesses [18]. The old Beichuan town, earthquake museum, and Jina Qiang Village are
representative scenic sties. These are not separated far by distance. Compared with the museum and
the old town, New Beichuan City only has Banaqia as a city’s landmark. In addition, tourists normally
visit the museum and the other scenic places first. After these trips, when they return to the new city,
they are exhausted, and do not have motivation to walk around Banaqgia. Additionally, our four-year
observation shows that the daily flow of customers in Banagqia is around 200, and most of these
visitors left very quickly after they bought local products in the stores located in Middle Binhe Road.
Therefore, the failure to meet the needs of local customers, the inadequate numbers of external
customers, and their short visiting time, all have a negative impact of the business recovery and
sustainable development in Banaqia.

The rapid urbanization and upgrade of urban infrastructure, along with external political and
economic incentives, facilitate the conversion of agricultural to commercial economy in the small city.
Such transformation is incongruent with current economic development in Beichuan. Moreover, local
industry forms are still in their infancy, and employers cannot afford high labor force costs, but
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increasing living costs impact low-income employees and households. Therefore, the demands of
local residents can hardly be high enough to promote the post-recovery of businesses in Banaqgia and
this further impedes tourism in New Beichuan City.

Finally, it is suggested that business recovery processes are sensitive to the overall economic
climate [19]. After the reconstruction, local government aimed at promoting the image of the new city
as “a nationally renowned tourism city”. During the time of investment invitation, 2011 and 2012,
businesses around the country invested in the city and created a prosperous picture of Banaqgia, which
is consistent with the research conducted by DRC [19]. However, small business owners held overly
ambitious expectations for Banaqia and opened luxury cloth stores and entertainment shops which
targeted customers who were mainly visitors and high-income citizens. When the number of tourists
decreased and local residents did not come, business owners had to make adjustments: adding
investment, maintaining operational status by changing business type, offering discounts, or simply
shutting the store. From 2014 to 2017, the overall numbers of operating stores kept falling, although
the number of specialty and catering shops rose, indicating that the owners considered making
adjustments or closing their stores to accommodate customer situation. According to Alesh et al. [38],
for many small business owners, an outright decision to close would have been preferable to this
gradual decline into commercial and personal ruin. Therefore, the shrinking of investments further
deteriorates the overall commercial operation of Banagia.

6. Conclusions

This study focused on the developmental changes of the operating status of initial surviving
businesses in Banaqgia Business Street after the Wenchuan Earthquake. The evolution of garment,
catering, and specialty types are also explored, and a comparative analysis was made. The results of
this study reveal two conclusions: (1) Banagia declined rapidly after a short period of initial
prosperity; and (2) although the business types of the three districts gradually converge, there still
exists distinct patterns in terms of post-disaster recovery and sustainable development.

Our findings show that the rate of business shutdown in Banagia is higher than that of the firms
with 1-250 employees from 2000 to 2010 calculated by the U.S. census [49]. Our estimates do not
account for non-employer small business, but do include employer and non-employer businesses.
There might be a marginal increase of sustainable business rates in the future, but equilibrium may
be expected if no substantial adjustments are to be developed.

The reconstruction following the Wenchuan earthquake was not a natural process and required
the complete involvement of the government and various community organizations. This process
included collective efforts of human capital, technology, and funding, and it was led by the central
government [50]. Demanding standards and somewhat unrealistic goals largely shortened the
construction period of the new county, resulting in the three-year rebuilding project being finished
within two years. Such a short period is inadequate for the long-term recovery in response to such a
devastating earthquake [43]. The reconstruction planning was top-down and coercive, and was
facilitated by the implementation of partner province assistance. Post-disaster recovery was well-
planned and highly political; however, local businesses lack long-term vitality and are, therefore,
unsustainable.

This paper offers the following policy implications regarding small business recovery following
disasters: (1) the participation of local residents, NGOs, and business owners should be prioritized
during the planning stage of post-disaster construction; (2) post-event reconstruction should be
reasonably prolonged and dependent on progress and concrete conditions; and (3) commercial
centers or streets should be located in communities in small cities.
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