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Abstract
Natural disasters have been a major hurdle in the economic growth of middle income countries. Thailand has also been suffering from recurring �ood
disasters and was most severely affected during the 2011 �oods. This paper aims at identifying the various factors which have impact on speed of disaster
recovery among the Small and Medium Enterprises (SMEs) severely affected by the �oods in Pathumthani province in central Thailand and how this speed is
related with the speed and decision of neighbours SMEs. The methodology adopts a spatial econometric model, to analysis and understand the impact of
each of chosen factors. The �ndings include the impact of disaster resilience, mitigation and planning at the SME level as well as the government level.
Absence of accurate perception of actual risk, �ood insurance and disaster management planning prior to 2011 �oods had contributed to the severity of the
impacts during 2011 �oods.

1. Introduction And Literature Review
Natural disasters are inevitable and adversely impact the social, environmental and economic setup wherever they strike. These adverse impacts are
dependent upon several factors which contribute towards the severity of a disaster event. Floods in Thailand has been a major threat towards the Small and
Medium Enterprises (SMEs) and communities residing in �ood plains (Pathak and Ahmad 2016). The severe impacts of 2011 �oods not only halted the Thai
economy but also had impacts on global economy due to lack of supply of manufacturing parts such as hard disk drives and accessories for motorised
vehicles (Haraguchi and Lall 2015). This paper aims at analysing the factors affecting the speed of disaster recovery among these �ood affected SMEs in
Thailand. The spatial econometrics approach has been undertaken to utilize the scarce resources available with these SMEs in order to improved manage the
future �ood events (L. Zhang 2016).

This section provides for an insight into the previous literature regarding �oods and SMEs in Thailand pertaining to how they deal with the disaster
management and recovery process in a disaster scenario. Previous literature focuses on the disaster recovery and rehabilitation of the SMEs. However, there is
lack of research pertaining to the neighbouring SMEs (Cravo, Becker and Gourlay 2015).

Spatial econometrics deals with the combination of spatial analysis along with econometrics and provide for the estimated and analysed parameters using
regression analysis. Previous literature has been focusing on the cross sectional dependence at local as well as global level (Elhorst, Gross and Tereanu 2018),
however, less has been researched in terms of SMEs vulnerable from natural disasters. Spatial econometrics is important when the collected data deals with
the location component and spatial dependence between the data collected (J. P. LeSage 1999). The economics of disasters have been gaining interest in the
literature in the recent decades (Yu and Tang 2017, Rikimaru and Shibata 2017).

Spatial econometrics have been researched in accordance with the neighbouring agents and their behaviours in terms of economic and managerial decision
making (J. P. LeSage 1999). The models have been dealing with the variables show the spatial dependence among them and in relation to the independent
variable. However, there is a lack of data among the SMEs that to in the context of repercussion of a natural disaster. This paper emphasis to explore the
spatial dependence among variables among the �ood vulnerable SMEs in Thailand. In terms of spatial location, SMEs in Thailand has been scattered in the
central provinces. One of the major factor of larger impacts upon SMEs from �oods is the lack of spatial analysis which deprives them of crucial information
such as the vulnerability of their physical location and exposure towards �oods. Therefore, this paper aims at combining economic and spatial aspects of
2011 �oods among the affected neighbouring SMEs in Thailand.

Previous literature provides for several studies pertaining to post disaster recovery period being affected by endogenous and exogenous factors. However, in
econometrics the selected factors are exogenous. The factors selected for this study are divided into primary and secondary factors. The primary factors
include the characteristics of business owners/managers and business enterprises (Marshall 2015, Orhan 2016). The secondary factors involve the impact of
disasters, economic turmoil and the measures and aid provided after a disaster event (Sydnor, et al. 2017, Pathak and Ahmad 2016, Khan and Sayem 2013).

However, emphasis upon neighboring SMEs and their disaster recovery time period has not been studies in a quanti�ed research. The absence of spatial
dependence or interdependence among the SMEs would lead to inadequate and ineffective disaster recovery planning at various stages of disaster
governance (Fan and Jingke 2019).

1.1. Floods in Thailand
Floods are a common and recurring disaster in Thailand. Major �oods were recorded throughout the decades of 90’s and 2000’s. However, 2011 �oods during
the months of October to December 2011, was one of the most destructive �oods in terms of economic and social losses and damages in recent decades.
With the increase of population and growth of the Thai economy the impacts of �oods in terms of social and economic terms have been increasing
tremendously in the recent years.

The 2011 �oods were among the costliest disasters in Thailand (World Bank 2012). The economic losses were escalated to over 1.4 Trillion Thai Baht
(42 Billion USD) and an additional recovery expenses of over 1.5 Trillion Thai Baht (45 Billion USD) since the 2011 �oods (Khaikham and James 2019). It
submerged almost entire central region of Thailand bringing all the activities at a standstill for over a period of one to three months. Some provinces including
Ayutthaya and Pathumthani were severely affected due to presence of large number of business enterprises which were inundated in over 2.5 metres of �ood
waters.

Industrial sector is one of the major sectors in the Thai economy. The Thai SMEs provide for 70% of the employment and contributes largely towards the Thai
National Gross Domestic Product (GDP) and International Trade. The O�ce of Small and Medium Enterprises Promotion (OSMEP) has been striving hard in
maintaining SME’s growth and development in Thailand. The o�ce analyses the constant trends of SME’s growth and contribution towards the GDP and
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achieving sustainable SMEs. However, lack of cooperation between other departments including OSMEP and disaster management departments hampers the
efforts to support the SMEs throughout and afterward �oods or disaster scenarios (Suvittawat 2019).

De�ning SMEs is di�cult as the de�nitions varies in different countries and societal setups. The previous literature attempts to explore the de�nitions and
extent of SMEs in Thailand. However, SMEs remain to be di�cult to de�ne. Therefore, the OSMEP de�nes the SMEs in Thailand; as all enterprises which have
a �xed capital of not more than 100 million Thai baht and employ under 200 hundred employees (OSMEP 2005). Mainly these SMEs deals in manufacturing
and service industries (Refer Fig. 1).

The other sectors include retailing and wholesale. However, the manufacturing industries were severely affected with longer recovery time with production
halted for over two months and reduced sales in the market in the �rst quarter of 2012. Several previous researches sheds light on the absence of
preparedness and mitigation measures among the vulnerable SMEs in Thailand (Khaikham and James 2019, Pathak and Ahmad 2016). One of the major
factor was the absence of Insurance amongst the �ood vulnerable SMEs, especially in low lying areas of Pathumthani and Ayutthaya provinces in the central
Thailand (Pathak and Ahmad 2018).

1.2. Disaster Recovery Time Period
Accurate and successful disaster management paves way for the faster recovery from an uncertain disaster event (Horney, et al. 2016, Coquet, Mercier and
Fleury-Bahi 2018). Faster disaster recovery time period depends upon several factors including the management at SME level as well as the government level.

Post disaster recovery period for the business enterprises is essential to ensure sustainable growth and development of any economy (Xiao and Peacock
2014). Thus, the recognition towards the Post disaster recovery period has been increasing among the community resilience and sustainability studies
(Zhang, Lindell and Prater 2009). The spatial econometrics among neighboring SMEs could be utilized to shorten and reduce the impacts of longer disaster
recovery time periods. However, spatial correlations and decision making among the neighboring SMEs have been overlooked in the disaster recovery studies
(Fan and Jingke 2019). Therefore, this study aims to understand and analyze the interlinkage amongst the decision making of neighboring business
enterprises during and after disasters. The 2011 Thailand �oods has been undertaken as the case of disaster event which resulted in huge social-economic
damages and losses among SMEs in Thailand.

2. Methodology
For this research, the methodology involved a spatial econometric model which was utilized in order to explain Disaster Recovery Time Period (DRTP), based
on the data collected among the respondents. The conventional estimation approaches, for example ordinary least squares (OLS), which assumes
interdependence among several observations gathered during the data collection process (Pace and LeSage 2009). Nevertheless, spatial data is characterized
because there is spatial dependence or interdependence among observations (Can 1990). The spatial econometric models contemplates and analyses the
observed spatial interdependence, resulting with the existence of spatial interdependence and autocorrelation (Anselin 1988).

To check the spatial autocorrelation, this study utilizes Moran’s I test (Moran 1950). The test calculates the ratio amongst cross-product of deviations from
mean of variable of interest and their corresponding spatial intervals, along with square of assessed deviations:

whereas yi depicts i-th observation for the variable of DRTP, depicts the mean, depicts spatial weights.

Several different methods existing towards modelling the consequences of geographic setting in a spatial econometric model (Elhorst 2017) but traditionally
there are two approaches:

1. The �rst approach involves the Spatial Auto Regressive (SAR) also known as Spatial lag model:

2. The second approach includes Spatial Error Model (SEM):

where y is the values of DRTP; α is the intercept; X is the explanatory variables (Xk) β is the coe�cient of explanatory variables; W is the spatial weights matrix,

which represents the spatial relationships between neighbors; Wy is W multiplied by y; p, shows spatial dependence (Wall 2004); Wu  is W multiplied by u;  is
the coe�cient of Wu, and ε is a normal vector perturbations i.i.d.

To determine which of these two models (SAR or SEM) would be more appropriate, the Lagrange Multiplier tests (LM) were analyzed in terms of ascertaining
Error Dependence (LM-err) along with endogenous spatially lagging (LM-lag) dependent variables. However, both statistics were found to be signi�cant
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(Anselin, Bera, et al. 1996), hence LM-err along with the LM-lag are utilized. Once again, they were found to be signi�cant, therefore the model matching with
the statistic with the lesser p-value were carefully chosen.

A matter of speci�c concern in a spatial econometric model; is concerned with determining the implications of changes observed amongst the explanatory
variable xk in relation to dependent variable situated with in a particular geographical location j (direct effect). The coe�cient βk in an OLS model signi�es the

direct effect from xk. However, the direct effect is equal to  in a SAR model (J. P. LeSage 2008). Also, it is interesting to analyze and ascertain
indirect effect, which measures the impacts up on the dependent variable located in neighboring locations j resulting from variations, xk, of location i (LeSage,
2008). The total impact is determined by summing the direct and indirect impacts.

3. Study Area And Data

3.1. Study Area
The study area has been chosen as the Pathumthani province in central Thailand, as it was among the top provinces to be severely affected by 2011 �oods.
The primary data collection was among the 177 SMEs which were selected randomly on the basis of the provincial data. These 177 SMEs were geotagged
into ArcGIS software and unique id has been assigned to each of the SMEs (Refer Figs. 2 and 3).

3.2. Variables and data
Several variables were shortlisted after analysis of the previous literature and amongst SMEs located in Thailand. The variables (Refer Table 1) includes the
selected variables for this study to analyse each of their association with disaster recovery. Table 1 shows the variables selected.

Table 1
Selected variables for analysing speed of disaster recovery

Variable Description Values

DRTP Disaster recovery time period (dependent variable) In days

Personal variables

Gender Gender of the respondent (Management) Male (1) or female (0)

Age Age of the respondent (Management) Years

Education Education of the respondent (Management) Postgraduate (1) or not (0)

Economic variables    

Damage Economic damage amount In thousands of dollars

Business Type of the Business Manufacturing (1) or Service (0)

Export Export by the SME Yes (1) or No (0)

Mitigation Mitigation before 2011 �oods Yes (1) or No (0)

Insurance Insurance coverage before 2011 �oods Yes (1) or No (0)

Loan Pending bank loans due to 2011 �oods Yes (1) or No (0)

Risk Risk perception of �oods before 2011 �oods Yes (1) or No (0)

Govt_res Government response to 2011 �oods Satisfactory (1) or not satisfactory (0)

Govt_prep Government preparation for 2011 �oods Satisfactory (1) or not satisfactory (0)

BCP Business continuity planning before 2011 �oods Yes (1) or No (0)

Source: Field Survey conducted by Authors.

These factors have been comprehensively considered by several previous researchers (Marshall 2015), however these factors were carefully chosen and
segregated according to the social, economic and political set up in Thailand. The nature of governance in Thailand is quite different from several middle
income countries around the globe. The 2011 �oods in Thailand was also considered to be one of the most severe and disastrous event in recent history of
Thailand. The government and SMEs need to understand such scenarios and reach towards effective governance from ground level up to the national levels
to provide for resilient and sustainable industrial sector in Thailand.

In order to understand the demographic and characteristics of the decision makers at the SME level, the endogenous factors such as gender, age and
education were considered due to collective presence of these factors in the Thai SMEs as well in the previous literatures (Sydnor, et al. 2017).

In this work it has used two kind of data, the quantitative and qualitative data which have been collected through survey questionnaire, key informant
interviews and focus group discussion respectively. There has been a total population of 400 SMEs in the study area (OSMEP 2014) and therefore, a sample
of 177 SMEs were selected in this study (Yamane 1967) on the basis on their encounter and impacts from the 2011 �oods. The secondary data collection
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involves various reports from the government organisation, international organisations and local level administrative bodies working for disaster management
and recovery in the Thailand.

The collected data was analysed with R software and spatial analysis was done through geotagging the SMEs in ArcGIS software. However, in order to
conceal the real identity and location of the SMEs, a unique id number was allotted to all the geotagged SMEs. The spatial econometrics approach has been
adopted with multiple regression model.

4. Results
The results represent the spatially distributed locations of the DRTP variable, depicted the predominating high and low DRTP values (see, Fig. 3). It was further
analyzed through these �ndings the functional relationship and spatial autocorrelation between DRTP vales at a speci�c location and at the neighbouring
locations. In order to determine and ascertain geographical distribution and spatial global autocorrelation of DRTP the Moran’s I test was performed. We used
three different approaches of spatial interdependence (matrix W) as the following:

(1) inverse distance between neighboring observations;

(2) inverse distance-squared between neighboring observations; and

(3) nearest neighbor with four different numbers of neighbors (10, 15, 20 and 25).

In all the above approaches, the W matrix sum was standardized to unity (with row standardization) along with utilizing randomization method with 999
permutations.

The results (Table 2) depicted a positive signi�cant spatial global autocorrelation across all spatial weights. It was found out that the DRTP in the
Pathumthani non-randomly distributed. This further depicted the spatial autocorrelation with higher DRTP being clustered together and vice versa for the lower
DRTP. However, the previous researcher �nd it di�cult to choose the best W matrix (Anselin, Sridharan and Gholston 2007), the results of Moran’s I statistic
test depicts the high signi�cant statistical results(Orford 2004) which were estimated by inverse distance (highest z-score) and the SAR model with this W
matrix had the highest R-squared and lesser AIC (Table 2). Hence, we opted to use this W matrix to estimate spatial econometric model.

Table 2
Spatial autocorrelation of DRTP, R-squared and AIC of SAR model for different

conceptualizations of spatial relationships
W Moran’s I z-score R-squared AIC

Inverse distance 0.203 3.966 (0.000) 0.310 338.33

Inverse distance squared 0.083 1.621 (0.053) 0.286 344.2

Nearest neighbor (10) 0.115 3.959 (0.000) 0.297 341.44

Nearest neighbor (15) 0.081 3.571 (0.000) 0.295 341.91

Nearest neighbor (20) 0.069 3.667 (0.000) 0.290 343.07

Nearest neighbor (25) 0.053 3.287 (0.001) 0.294 342.24

Note: p-values are given in brackets.

To considerer the relation between DRTP and explanatory variables, we have speci�ed a semi-logarithmic model where the dependent variable is the natural
log of DRTP (lnDRTP). Table 3 shows the OLS-model where spatial interdependence among observations were not included for further consideration. Hence,
the model overlooks presence of spatial autocorrelation and assumes the observations to be independent (Pace, Barry and Sirmans 1998). The adopted
model resulted in a value of 0.269 for the coe�cient of the determinant (R-squared). In terms of the heterogeneity of the data, the value of 0.269 is acceptable
as it not very high among the cross sectional data in research. The highest variance in�ation factor (VIF) was found to be 1.662 which signi�es that low
multicollinearity was found in the data.

The Jarque-Bera test was conducted and it was found that normality of perturbations was also acceptable with statistical values being Chi-squared = 0.115,
df = 2 and p-value = 0.943. Also, the homoscedasticity was acceptable, according to the Breusch-Pagan test with statistical values being BP = 17.401, df = 13
and p-value = 0.181. However, the perturbances are spatial autocorrelated, according to the Moran's I test of errors (I = 0.164, p-value = 0.000). Therefore, we
need to specify a spatial model which considers the relationship between lnDRTP and locational factors, as SAR-model.

The R2-squared and AIC of SAR-model and SEM-model are very similar. To conclude the best suited model amongst the SAR model or SEM, we conducted a
classical analysis using LM statistics. In view of the LM and robust-LM statistics (Table 3), SAR was deemed more suitable than SEM.

In all the models, the explanatory variables: Damage, Mitigation, Insurance, Loan, Govt_res, Govt_prep and BCP were signi�cant at least at 5%, and their signs
were as expected and Education is signi�cant at 5% in the SAR-model and the sign was as expected. Semi-logarithmic model allows investigating the relative
impact of the explanatory variables. The coe�cients of continuous variables were multiplied by 100 in order to interpret the percentage impact of this variable
on DRTP. However, if explanatory variable is a dummy variable, the percentage effect on DRTP is equal to (Halvorsen and Palmquist 1980).
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Table 3
Models. Dependent variable: lnDRTP

  OLS-model SAR-model SEM-model

const 3.892 (0.000) 2.691 (0.000) 3.901 (0.000)

Damage 0.0002 (0.032) 0.0002 (0.010) 0.0002 (0.002)

Gender 0.031 (0.767) 0.030 (0.759) 0.026 (0.784)

Age 0.006 (0.139) 0.007 (0.0967) 0.006 (0.102)

Education -0.270 (0.085) -0.306 (0.033) -0.262 (0.061)

Export 0.119 (0.315) 0.093 (0.394) 0.076 (0.471)

Mitigation 0.390 (0.000) 0.355 (0.000) 0.371 (0.000)

Insurance -0.294 (0.022) -0.272 (0.021) -0.306 (0.010)

Loan 0.364 (0.005) 0.330 (0.005) 0.320 (0.006)

Risk -0.215 (0.093) -0.216 (0.066) -0.223 (0.052)

Govt_res 0.551 (0.001) 0.520 (0.001) 0.516 (0.001)

Govt_prep -0.376 (0.018) -0.322 (0.027) -0.291 (0.038)

BCP -0.381 (0.000) -0.321 (0.000) -0.289 (0.002)

Business 0.085 (0.493) 0.101 (0.377) 0.111 (0.323)

Wy -- 0.275 (0.001) --

Wu -- -- 0.324 (0.001)

R-squared 0.269 0.310 0.310

AIC 346.39 338.33 338.17

Moran's I err 0.164 (0.001) 0.010 (0.922) --

LM-lag 11.754 (0.000) -- --

LM-err 9.496 (0.002) -- --

Robust LM-lag 2.292 (0.130) -- --

Robust LM-err 0.036 (0.847) -- --

n 177 177 177

*: p-values are shown in brackets.

The explanatory variables are not depicted by the estimation of the coe�cients in the SAR- model (Pace and LeSage 2009). Therefore, in order to accurately
understand and analyze the coe�cients of the SAR-model, calculations were performed for each of explanatory variable in terms of direct and indirect as well
as total effect on the model as even marginal change would affect in each category of effects (Table 4). The explanatory variable in any neighbouring spatial
location j depicts effect of dependent variable (Debarsy, Ertur and LeSage 2012). The spillover effect is also undertaken so that the logical consequences of
the model are also included among the interpretations. This resulted in understanding and analyzing indirect effects through measuring spatial spillover effect
among explanatory variable and dependent variable. Our model depicted around 35% among direct effects.

In our SAR-model the direct, indirect and total impacts show the effect of explanatory variables on DRTP (see, Table 4). For instance, if the company j dispose
to continuity planning before 2011 �oods (BCP = 1) this reduces the disaster recovery time period in a 38.81% (100*(exp(0.328)-1)) of company j. But if this
decision is taken for neighbor companies, the disaster recovery time period, of this company j, is reduced in a 12.18% (100*(exp(0.115)-1)) and the total
reduction will be about 55.73% (100*(exp(0.443)-1)). In our case, the indirect effect measures if the disaster recovery time period of one company depends on
the decision of neighbors companies about continuity planning before 2011 �oods

Therefore, spatial econometric modeling has been found to be more appropriate in comparison with the classical modeling. It shows that DRTP is spatially
distributed according to certain con�gurations of agglomeration, signifying that companies from neighboring locations were found to having similar actions
and performance.
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Table 4
Direct, indirect and total effects.

  Direct Indirect Total

Damage 0.00017 (0.007) 0.00006 (0.079) 0.00023 (0.011)

Gender 0.030 (0.830) 0.011 (0.815) 0.041 (0.823)

Age 0.007 (0.058) 0.002 (0.125) 0.009 (0.059)

Education -0.313 (0.026) -0.110 (0.098) -0.422 (0.030)

Export 0.095 (0.421) 0.033 (0.489) 0.128 (0.431)

Mitigation 0.362 (0.000) 0.127 (0.059) 0.489 (0.001)

Insurance -0.278 (0.030) -0.097 (0.113) -0.375 (0.038)

Loan 0.337 (0.006) 0.118 (0.097) 0.455 (0.010)

Risk -0.221 (0.084) -0.077 (0.186) -0.298 (0.096)

Govt_res 0.531 (0.000) 0.187 (0.053) 0.718 (0.001)

Govt_prep -0.329 (0.021) -0.116 (0.129) -0.445 (0.030)

BCP -0.328 (0.000) -0.115 (0.041) -0.443 (0.000)

Business 0.103 (0.376) 0. 036 (0.436) 0.139 (0.385)

Note: p-values in brackets.

The spatial interdependence among the �ood vulnerable SMEs provides for robust foundations towards framing the resilient government policies to reduce
the DRTP in future. It is essential for the policy makers to incorporate such �ndings for designing and implementing the actual needs and requirement of the
SMEs for disaster risk reduction. The SMEs tend to perceive the �ood or disaster risk as unforeseen and uncertain events. Therefore, the urgency towards
investing in the disaster mitigation process becomes secondary expenses for the enterprises.

5. Discussions
The personal variables inclusive of Gender, Age and Education level of the SME’s decision making tend to provide for innovative analysis of the �ood scenario.
Gender of decision makers has been considered to be important factor as female and minority decision makers tend to end up with longer DRTP (Marshall
2015). Although Gender variable in our models is not signi�cant, this meaning that there is not signi�cant difference between management men and women
of SME, also is true that among the respondents, during the Key informant interview, one of the respondents from the provincial government disaster
mitigation o�ce adds,

Women in Thailand are very hardworking and responsible. This tends to increase their trauma and responsibilities towards the SME, their household as well
their employee’s wellbeing. It is unfortunate that even after giving their best, the women �nd it di�cult to reduce the �ood recovery time period within their SME
as well as among neighbouring SMEs.

Similarly, the variable age plays a vital role in coping up with a disaster event and tend to re�ect upon the DRTP of SMEs among Thailand. Asgary et. al.
(Asgary, Anjum and Azimi 2012, Asgary, Ozdemir and Özyürek 2020) presented age as an important factor determining the duration of DRTP after the
devastating �oods in 2010 in Pakistan. The respondent from the Ministry of Social Development emphasized that age contributes to the risk perception and
acceptability to invest in disaster mitigation measures to reduce �ood risks. He adds,

I must make a statement that in Thailand the veterans are reluctant to invest in �ood mitigation initiatives. They have seen �oods before but they do not
analyse or understand the magnitude of the �oods and its long term implications. The younger generations tend to learn from neighbouring SMEs and try to
adopt the mitigation during and after �oods.

Among the signi�cant personal variables, education tends to be crucial for reducing the DRTP and coping up with the disaster events. Previous studies also
emphasized upon positive relation between education level and DRTP (Sydnor, et al. 2017), however, our �ndings con�rm the signi�cance of education among
neighbouring SMEs as well. A respondent from the district level commerce department adds,

The SME managers/owners are very receptive towards the �ood mitigation measures. They understand the implications of facing the �oods in all socio-
economic terms. The college degree really enables them to understand, analyse and reduce the disaster impact time period (DRTP).

The Thai SMEs are a crucial part of various local, national and international supply chain management systems. 2011 �oods impacts were felt all through
these supply chains and repercussions were felt in almost every part of the world. For instance, the hike in the prices of hard disks in USA due to the impacts
upon the SMEs contributing towards the Western Digital company to manufacture hard disk. One of the respondents among the leading instant noodle
company in Thailand who suffered losses in his supply chain both in terms of the raw materials supply and end product delivery to various parts of the word.
He adds
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Our supply chain management completed failed without the disaster recovery planning. Our suppliers did not deliver raw materials in time and we were
inundated for a period of 55 days so could not deliver our noodle orders. Now we think of investing in �ood preparedness or prevention measures for future.

The explanatory variables were also found to be signi�cant, this is in line with several previous literatures (Asgary, Anjum and Azimi, Disaster recovery and
business continuity after the 2010 �ood in Pakistan: case of small businesses 2012, Fan and Jingke 2019). Among them, Mitigation from �oods have been
one of the most crucial in terms of ascertaining the speed or duration of the DRTP among vulnerable SMEs. Among the respondents, there was a lack of
adopted mitigation measures before the 2011 �oods. This was found to be in line with the various other factors involving the perceived risk and decisions
taken by the neighbouring SMEs. It was found that �ood mitigation measures (structural) were in line with the neighbouring SMEs. Therefore, it resulted in
accumulation of several dykes leading to increased �ood water levels in the already �ood inundated areas. The decisions made by neighbouring SMEs
resulted in higher impacts on them as a whole. One of the SME owner adds,

Everyone was protected themselves with dykes, SME with sand bags and Large enterprises with concrete dykes but lack of cooperation among us led to
several dykes wasted, rather increased the �ood (Levels).

Such mitigation measures were observed throughout the central region of Thailand making it di�cult for the �ood mitigation at the government level. It led to
unprepared SMEs being exposed to higher �ood water levels and magnitude of the �oods. Despite the individual efforts the �ood mitigation resulted in a
failure without adequate cooperation between the SMEs and the government channels.

On the other hand, non-structural measures were scarcely adopted among the �ood vulnerable SMEs in the study area. It was observed that non-structural
measures such as insurance, which would have reduced the monetary losses and mental trauma and stress among the �ood affected SMEs, was not adopted
by most of the vulnerable SMEs. The reason for lack of adoption of Insurance as a �ood mitigation measure and reducing the DRTP among the vulnerable
SMEs was higher rate of insurance premium and lack of trust and collaboration between the SMEs and the insurance companies. One of the respondents
from �ood affected SME added,

Insurance prior to 2011 �oods was an expensive and not so urgent expense for all of us. The premium is high; we have no clue if we would be �ooded or be
paid in time after the �oods. Insurance companies never come to us for �ood insurance they only come life insurance in terms of individuals or group
employees.

Similarly, the leading insurance company in the study area was not surprised on non-adoption of Insurance as a mitigation strategy from �ood events. She
added,

We never discussed �ood insurance whenever we reach out to them for insurance. They are never interested as we understand the high premium rates and no
compulsion from government organizations.

Therefore, Insurance need to be a compulsory measure to be implemented through government channels towards the vulnerable SMEs. However, to be
supportive towards those SMEs, the government may provide subsidies in order to generate a motivation towards adopting insurance as a non- structural
�ood mitigation measure.

The �nancial security brings about the less stressful situation for the �ood affected SMEs, which in turn enhances their capacities to recover faster from
disaster scenarios. 2011 �oods were an eye-opener for the SMEs as they understood the requirement of the fast and adequate �nancial assistance both from
government as well as the �nancial institutions. However, it was found to be really di�cult for around 85% of the companies to procure adequate �nances for
faster recovery from the 2011 �oods. This was in line with the �ndings from various SME promotion and �nancial institution’s schemes to assist the SMEs, as
lack of awareness deprived the affected SMEs from availing the loans or �nancial assistance. One of the banking o�cial adds,

“No matter how many schemes we have to assist the �ood affected SMEs, without adequate communication and sharing the information they will not be able
to fully utilize the �nancial loan and security features including the promotion of entrepreneur.”

Another major factor was the misperception of risk among the vulnerable SMEs. It was almost negligible possibility for the SMEs to be �ooded at such high
magnitude. Therefore, this unawareness and misinterpretation of risk perception led to escalating losses and damages during the post 2011 �oods. With
absence of awareness of actual risk, the perceived risk was lower and resulted in long term impacts of 2011 �oods. One of the respondents from the SME
residing among vulnerable areas adds,

It is essential to know that we are at risk. Why else will we be spending on disaster preparedness, mitigation or recovery? It takes ample resources including
physical and �nancial to be dealt with these uncertain events. However, our perception has changed after the experience of 2011 �oods. It is easier to be
prepared than managing post �ood losses.

The �ndings shed light upon the mismanagement of the 2011 �oods by the then government and several previous research provide the evidence of the same
(Pathak and Ahmad 2016, Pathak and Ahmad, Flood risk reduction through insurance for SMEs in Pathumthani province, Thailand 2018, World Bank 2012).
The response from the government towards the unforeseen factors contributing towards the magnitude of the 2011 �oods let to the escalating losses. It was
observed that neighbouring SMEs found it di�cult to collaborate with the local level government relief and recovery departments as there is a strict top to
bottom approach of governance in Thailand (Pathak and Ahmad 2018). There were su�cient resources with several departments at the local level, however
without the prior approval from higher authorities the local department were not able to provide immediate and prompt relief and recovery assistance towards
the SMEs. The major impact was borne by the SMEs in the remote location of the Pathumthani province which are scattered throughout the province. In words
of respondent from the local �re station service, he adds,
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There were motorised boats and big �re trucks available with us and we received the call for assistance from the nearby SMEs. However, we are not allowed to
assist without the prior approval from the provincial authorities as we were kept on standby for more than 3 days.

Such attitudes led to unused resources at the local level. Similarly, the o�cer from the postal department in the rural area, she said,

I was shocked at the amount of trucks and mini-vans which we kept in our facilities. With proper planning we could assisted the companies in the nearby
areas. At least to move their movable assets to higher grounds or at least to the less �ood (vulnerable) locations.

Likewise, in the terms of the preparedness of the government, the government was not prepared for the �oods, in terms of managing �ood waters, utilizing
resources, coordinating among various government bodies and departments, providing timely early �ood warning to the local SMEs, deal with the uneven
�ood water heights, security issues including inundation of crocodile farm and most of crocodiles being freed into the �ood waters, danger from the
contaminated �ood water borne diseases and animal attacks also including monitor lizards, dogs, snakes as well.

One the provincial disaster management o�cial admits that there was mismanagement at the part of the government at the national level. As the disaster
management framework is already existing in Thailand before 2011 �oods the overall impacts could be reduced with adequate preparedness at the
government level. He adds,

I, Myself being at the decision making position, was unable to deliver the best of my ability. There was tremendous pressure from high authorities and ample
demands from the subordinate levels. I wanted and could have assisted better if at least the provincial level had some urgent decision making authority. All
this increase the stress and reduces are capacities and capabilities to deal with the �oods.

The neighbouring SMEs were abandoned and left to manage their enterprises on their own. However, this changed with government relief measures after the
�oods with assisting in terms of �nancial aid provided by the government agencies. This included coverage of 75% of the wages to be paid to the registered
employees of the SMEs. Though the non-registered employees struggled to survive the aftermath of 2011 �oods.

One of the major planning component, Business continuity Planning (BCP) was found to be missing with most of these 2011 �ood affected SMEs. This is in
line with the fact that as one SME adopts the BCP and the neighbouring SMEs themselves try to collaborate and plan the similar BCPs for their enterprises.
This found in one the �ood vulnerable region in the study area. However, such planning should be mandatory with the compulsion of the government as well
among the SMEs.

In order to adopt the structural, non-structural �ood mitigation measures and planning for business continuity during and after disasters, should be a
responsibility of the SMEs. Although, the external aid and assistance was found to be negligible during the 2011 �oods, SMEs could have adopted some of
the measures before the 2011 �oods to be prepared for the �oods. This is in line with the fact that unawareness and inaccurate risk perception among the
vulnerable SMEs led to enormous losses. Similarly, the government schemes such as providing bene�ts and assistance to provide for staff’s 75% of salary
was not provided to all SMEs. One of the respondent from SME added, she said,

I am over �fty years of age, it was already too tiresome for me to manage personal and SME. The government did not help in any way. The schemes they had
were not informed to me. I came to know through my neighbouring companies. They can at least share to each group of SMEs (Cluster). It was very hard for
me continue after 2011 �oods.

These �ndings and observation provide for the importance of utilizing the spatially interdependent SMEs in the �ood affected region. Through the adequate
disaster recovery planning and improving the governance mechanisms to provide the relief and recovery assistance towards the vulnerable SMEs, the DRTP
could be reduced for the future events.

6. Conclusions
Disaster recovery time period is crucial for determining the future growth and development of a SME after being encountered by a natural disaster. The major
factors that determine and reduce DRTP includes the impact of disaster resilience, mitigation and planning at the SME level as well as the government level.
Absence of accurate perception of actual risk, �ood insurance and disaster management planning prior to 2011 �oods had contributed to the severity of the
impacts during 2011 �oods.

On the basis of our �ndings, the following are the recommendations towards the major stakeholders in ascertaining and minimizing the Disaster recovery
Time Period. In this paper we have found that due to the disaster recovery time period (DRTP) of a SME depends on their neighbors, to improve the DRTP of a
SME will improve the DRTP of neighbors. On the other hand, improving some factors (Education, Mitigation, Government response and Business continuity
planning) of my neighbors also improving my DRTP. For this reasons the following recommendations could be given:

Recommendation towards the SMEs

The neighbouring SMEs must have collaboration for the adoption of �ood preparedness and mitigation planning to adapt to the �ood vulnerability.

SMEs, on their own level, must include structural, non-structural measures to curtail the damages from the �ood.

SMEs need to design and implement Business Continuity planning, Disaster recovery Planning to adequately reduce the Disaster Recovery Time Period.

Recommendations towards the Government



Page 10/14

The government must cater to the actual needs of the SMEs in various level of their vulnerabilities. This must be achieved through adequate vulnerability
mapping and zonation for �ood vulnerable areas.

There must be adequate Top to Bottom (existing) as well as Bottom to Top (to be implemented) approach towards disaster management through the
already existing disaster management framework in Thailand.

The government must impose mandatory �ood insurance, especially in the �ood vulnerable areas, Disaster recovery and Business Continuity planning
along with the local levels of governance to reduce the Disaster Recovery Time period.

The government must provide for awareness, timely early �ood warning and mock drills to enable the actual implementation of the disaster management
framework and to reduce vulnerabilities from future �ood events.

Recommendations towards the Non-Government Organizations and Financial Institutions

The Non- Government Organizations (NGOs) and the �nancial institutions must collaborate with the local level neighbouring SMEs to pool in all the
resources during their relief, rehabilitation and recovery operations during and after �ood events.

The �nancial institutions must ensure proper and adequate reach of their policies towards the SMEs in order to accurately assist and reduce the Disaster
Recovery Time Period.

The paper paves way for future research to be carried out for middle income countries which encounter natural disasters and their adverse impacts on
business enterprises specially neighbouring and spatially interdependent SMEs. The strategic model could be implied for other natural disasters including
earthquake, Tsunami, landslides, avalanches and forest �res as well. In order to achieve the resilience and sustainability among the vulnerable SMEs, both the
neighbouring SMEs and the government channels need to collaborate and provide for sustainable growth and development of the economy as a whole.
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Figure 1

Distribution of Thai SMEs according to sectors
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Figure 2

Flood situation in Thailand during 2011 �oods
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Figure 3

Study area with geotagged SMEs


