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Abstract

Population expansion and rapid urbanisation rate
coupled with extreme changes of weather conditions
have triggered more frequent disaster occurrences
resulting in bigger economic and commercial losses.
Like many other economic sectors that contributed
significantly ~ towards local socio-economic
development, the small and medium enterprises
(SMEs) also were not spared from being affected
and/or disrupted by disaster events. In 2020, SMEs in
Malaysia represented 98.5% of local business
establishments and contributed approximately 41% to
the country’s GDP. Although Malaysia can be
considered a relatively safe and stable country from a
political and socio-economic tussle, as a country with
tropical climate, Malaysia, is highly vulnerable to the
risk of flooding, landslide and mudslide which
jeopardise the sustainability of local SMEs in the long
run. Unfortunately, until today, there is no locally-
driven comprehensive framework for promoting SMEs
resiliency that has been developed particularly in
disaster-prone areas.

In this light, advanced geospatial technology that has
been widely used in mapping for various purposes can
be utilized or integrated into mapping of disaster risk
profiles and providing significant inputs for
establishing Business Continuity Planning (BCP) for
disaster-prone areas. Using business impact analysis
(BIA) approach, this study explains the operational
framework model for business continuity and recovery.
The case study of local SMEs in West Coast Sabah,
Malaysia was adopted to explain the impacts of the
2015 earthquake and its cascading geohazards to local
SMEs including severe disruptions to the main lifeline
facilities e.g. telecommunication, electricity and
transportation. The research design is based on the
qualitative and quantitative methods including guided
interviews with the affected local SMEs groups. The
proposed operational framework is a result of
integrated smart geospatial solutions for advancing
business continuity and resiliency for SMEs in disaster-
prone areas.
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Introduction

Flooding, droughts, landslides, potential tsunamis and a
wide range of manmade hazards as well as diseases are all
common occurrences in Malaysial. Monsoon floods become
one of the most severe threats and the country also has the
highest percentage of the population exposed to floods
among Association of Southeast Asia Nation (ASEAN)
member states between July 2012 and January 2019%2°, Due
to this event and the number of growing climate change
concerns, Malaysia has invested in adaptation and mitigation
efforts in addition to improving its disaster risk management
structure. Other types of disaster including earthquakes are
less common in East Malaysia, however the country is
located in a zone where tectonic activity can pose a threat to
people and infrastructure due to mass movements and
landslides which are linked to seismic activities.

Many economic activities have been significantly hampered
by disaster occurrences which have hampered the expansion
of local companies. Malaysia's economy has seen a
significant shift from agrarian to industrial during the
previous several decades. Small and Medium Enterprises
(SMEs) have been a significant contributor of employment
and economic growth®24, The Malaysian economy consists
of almost 98.5% of SMEs where they contribute 38.3% of
the country’s growth domestic product (GDP), 66% of the
country’s employment and around 17.3% of Malaysia’s
exports?2°,

Every country has its own definition of SME and various
international institutions also use their definitions for
interpreting SMEs based on certain criteria and indicators.
However, since this study emphasised SMEs in the context
of Malaysia, a currently available definition that was
endorsed by the Malaysian SME Corporation (SMECorp) in
2013 was used by researchers.

As presented in table 1, there are two main criteria that have
been used to characterise a SME, namely sales turnover or
full-time workers. In relation to climate change and frequent
occurrence of disasters, SMEs like major firms confront
several threats and their survival and resilience are critical
for national and global economies?. The economic losses of


mailto:*khamarrul.kl@utm.my

Disaster Advances

disasters have a profound effect on business recovery. The
studies of disaster impact on businesses first appeared in late
1980s°.

Most of the SMEs, especially in developing and emerging
economies, often have been associated with lack of effective
risk management, business continuity and crisis
management cultures and processes'®. Informal coping
techniques are frequently forced in underdeveloped nations
by the lack and/or inadequacy of official systems that ensure
company owners' personal and economic survival. The aim
of the business continuity plan (BCP) is to avoid or minimise
the effect of a catastrophic situation before it occurs. A BCP
is intended to minimise or mitigate risks to lessen the effect
of a crisis (i.e. a disaster) and to shorten the time it takes to
return to "business as usual."

There is no single recommended plan for business
continuity; instead, every organization needs to develop a
comprehensive BCP based on its unique situation. BCP is
often embedded with a business impact analysis (BIA) in
which risks to the business are identified, prioritized and

contrasted with the company’s available resources??.

Outputs from the BIA include risk-related prioritization of
products, services and critical functions. Such outputs offer
a quantifiable assessment of the likely financial and
operational consequences of disruptions. The BIA should be
executed under the assumption of a "worst case scenario"
that would impact most or all of the business activities at a
significant company site in order to obtain a proper
perspective on the relative significance of particular business
functions and processes®.

In this study, the BIA processes are integrated using
geospatial solutions to boost up the BIA process. In
Malaysia, the National Disaster Management Agency
(NADMA) hosts a Disaster Portal which contains up-to-date
information on regional flooding. Since 2013, the portal has
collected all disaster and hazard-related information for the
entire country'>%, The portal is an integrated gateway for
information, cataloguing real-time events and displaying
them wusing Geographical Information System (GIS)
technology available to the public as well as to authorities
who need to monitor disasters?°.

West Coast of Sabah was chosen as a study area for BIA due
to its high vulnerability and possible risk, as it lies on a
tectonically active region in Malaysia. All kinds of natural
hazards were occurring within the area, especially after the
earthquake in 2015. On the other hand, the Western Sub-
Region has also been identified as Sabah’s industrial belt.
This region provides access to market, processing,
packaging and port facilities??.

According to the Sabah Structure Plan (SSP) 2033 (Figure
1), the west coast division encompassed seven districts out
of which three of these districts namely Kota Kinabalu,
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Ranau and Kota Belud were selected as research areas. This
is because these districts are the main areas for the west coast
division's economy in SSP 2033 (mainly for industrial
activities and tourism-related sectors as stated in Sabah
Tourism Master Plan, 2011-2025) and secondly, having a
significantly higher number of geohazards events as
compared to other districts'®22,

Kota Kinabalu was frequently impacted by a series of
landslides and flooding?®®. In Kota Belud, the local
community struggled with the flooding that occurred almost
every year and the debris mud flow series from the
earthquake in Mount Kinabalu affected their clean water
supply*,?. Ranau, which is famous as the tourism hub and
development of the local community, especially in
Kundasang, is also heavily affected by a series of multi
hazards'#%517,

Sabah Economic Development and Investment Authority
(SEDIA) was established in 2009 and since then has been
entrusted as the One-Stop Authority to drive Sabah
Development Corridor (SDC) with the responsibility to plan,
coordinate, promote and accelerate the development of SDC.
SDC is one of the five economic corridors initiated under the
ninth Malaysia plan to bridge development imbalances
bridging the rural-urban divide and ensuring sustainable
management of the State’s resources and spur economic
growth through public-private partnerships. The SDC was
implemented over a period of 18 years from 2008 to 202518
Table 2 shows that the number of SMEs in Sabah and Kota
Kinabalu is host to nearly 58% of the total number of SMEs
in Sabah. This is due to its main function as the capital city
of Sabah.

Other than that, Kota Belud and Ranau show the lowest in
numbers within the division. This is due to the area which is
remotely rural compared to other states and most of their
local SMEs might have not registered in the system?®. That is
where the motivation of this study lies, which is to explore
why the Kota Belud and Ranau, which are the areas always
exposed to natural hazards, are very popular for tourism but
number of SMEs was significantly small compared to other
states in the division®3, This study will approach the local
SMEs within the disaster affected areas and get the details
before executing and imposing the operational framework
model to them.

Review of Literature on BCP

SMEs and Business Continuities: The resilience of SMEs
is regarded as a pre-condition of sustainable development
and improving society wellbeing, as the sector is a crucial
provider of local jobs and household income among the
ASEAN countries?”29, At the same time, SMEs are the most
vulnerable businesses due to financial, technological and
administrative limitations with the majority of SMEs still
lacking the basic knowledge on disaster preparedness and
response techniques'®. Absent a Business Continuity Plan
(BCP) among local SMEs operators was a clear indication



Disaster Advances

of the training, awareness and knowledge on DRR.
Meanwhile, strongly built SMEs with consideration of the
component of DRR and BCP might lead to resilience of
business to shocks, hence expanding and diversifying the
domestic economy.

Existing BCP framework to assist SMEs: Review of the
existing BCP framework was based on approaches and
experience in the field. Each phase is illustrated in terms of
a standard template which highlights the key activities to be
undertaken and the associated inputs and outputs.
Sahebjamnia et al*® proposed a BCP framework which
integrates business continuity and disaster recovery planning
as an effective resuming and recovering critical operations
of businesses. However, review of literature also suggested
that there is no specific standard or final framework for BCP
that could be used as a best practice®1%%7,

This is due to each organization being unique and has
different needs in their cycle of operation?!. The framework
proposed by Fani et al'® can be used as a guide for this study
with appropriate modifications to suit the local context. The
BCP structure also must be adaptable to changes over time
due to the environment and technological advancements.

Material and Methods

This study attempts to provide an operational framework
model to improve company continuity and recovery,
especially for local SMEs on Sabah's West Coast based on
information gathered from field visits. The highlighted case
of studies is within the area of Kota Kinabalu (as the main
capital of Sabah), Ranau (the tourism hub of Sabah) and
Kota Belud (the main agricultural provider in Sabah). These
three locations were chosen for their tourist appeal as well as

West Coast Division
* Kota Kinabalu
* Ranau
* Kota Balud
* Tuaran
* Papar
* Penampang
* Putatan
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historical data on natural risks. Geohazards are common in
the Kota Kinabalu region with floods and landslides being
the most regular*1-28, Data acquisition for this operational
framework was collected as in figure 2.

This is by recording using photographs or a checklist on the
elements that are being disrupted by disaster events. In
addition, historical data on disaster events is also being
compiled from secondary sources. Data processing was
utilized using ArcGIS and QGIS software. These two
software have the same concept, just that the ArcGIS
provides much better outputs and details. In data analysis,
GIS Network Analysis was extensively used in disaster
studies” 3L,

The elements accessed were new area, closest facilities and
service areas, where these three elements were frequently
used in disaster case studies. In terms of data visualization,
GIS provides a very powerful medium, so all digitized data
could be viewed, edited, stored and manipulated within the
platform itself. All of them can be manipulated within their
own database management. Therefore, two weeks after the
Mount Kinabalu Earthquake in 2015, a team of local
scientists from local universities and geological department
were dispatched to Kundasang to collect data on local SMEs
and investigate the impact of the earthquake on their
operations'+28,

For data collection, this study has adopted mixed methods
i.e. qualitative (guided interview with local SMEs
operators/owners) and quantitative (guided questionnaires
session with local SMEs operators/owners). Structured
interviews were carried out involving 59 local SMEs
especially in the field of tourism and hospitality including
hotels, inns, lodge, resorts and homestays.

®
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Figure 1: West Coast division of Sabah (Map Source: SSP Report 2010)
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Table 1
SME Definition Group according to SMECorp.

Type

SMEs definition

Manufacturing

Sales turnover not exceeding RM50 million OR full-time
employees not exceeding 200 workers

Services and other sectors

Sales turnover not exceeding RM20 million OR full-time
employees not exceeding 75 workers

Table 2
Number of manufacturing industry by regions (SEDIA Annual Report 2019)

Region Local SMEs % Each

(Registered) Area

West Coast division Number

265 100%

Kota Kinabalu 153 58%

Kota Belud 57 21%

Ranau 55 21%
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Figure 2: Geospatial Data Flowchart for Geo-BIA

Results and Discussion

Because catastrophes are likely to have a high-intensity
impact as well as significant company losses, it is critical to
encourage business owners and/or operators to take control
of the operational framework. SMEs faced the challenge in
terms of financial, strategic orientation of their businesses
and their environment of daily operations®®. Therefore,
SMEs work as the operational bodies in the proposed
operational framework in figure 2. In this operational
framework also known as Geospatial-led BIA (Geo-BIA),
there are few areas of concern including:

I. Assessment of impact of interrupted businesses;
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I1. Determination of critical operations;
I11. Risk Mapping

As per study areas designed, the GIS network analysis was
conducted accordingly. For Kota Belud, the new route
element was accessed. This is due to the frequent flooding
that occurred in the area affecting the local communities and
more than 20 local SMEs located nearby the Kedamaian
River, which is always affected by flooding events. It is
significant to execute the New Route element. The “worst-
case scenarios” were designed with the flooding disrupting
the main road (simulation is done between Kota Belud
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Hospital to one of the main temporary shelters which is Tun
Said Keruak Community Hall).

The algorithm in New Route will compute the new
alternative path to avoid the “occurred” disaster event. It
might add the distances and travel time compared to the
usual route used, but it will give alternatives for SMEs in
shifting their common supply chain management into
workable routes, even during the disaster event. As for the
service area, the “worst-case scenarios” designed were on
the clean water supply issues in Ranau and Kota Belud.

These two areas faced the disruption of clean water supply
when the disaster event concurrently occurred. For example,
the continuous raining leading to landslide events as well as
the debris flow which contained the clean water supply. The
service area will allocate the nearby Water Treatment Plant
(WTP) that could serve the local community as well as serve
the SMEs. More than 25 SMEs will get the advantages by
utilizing this element because they need continuous clean
water supply for their daily business operation.

Lastly, the assessment was done for the closest facility
element. The scenario is set to the earthquake disaster event
in Kundasang. The closest facility was used to allocate the
nearby temporary shelters allocated within the allowed
buffering zones from the epicentre incident (earthquake
location). Schools were assigned as shelters, so the algorithm
will compute the nearest school to reach out during the
disaster event. This is beneficial for more than 20 SMEs
because they need to know which safest place they should
go to protect themselves from the disaster impact.

Moreover, they also need ample time to shift and cover their
business operation from the impacts as well. The operational
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framework of Geo-BIA would complement all these three
elements and achieve all four of the concerned areas listed.

From the results, it shows the integration of GIS analysis
would elevate the BIA capabilities in assisting the
development of Area-BCP2. Table 3 highlights the proposed
operational framework of Geo-BIA by establishing possible
linkages between main components as stated in the literature
section and the proposed diagram (Figure 3) with local
context/condition in West Coast Sabah and to some extent,
linkage to Sendai Framework of Disaster Risk Reduction
(SFDRR) 2015-2030%,

The major component, the BIA, plays a vital role in this
architecture in order to access the capabilities of BCP.
Transportation, which is heavily reliant on supply chain
management, as well as utilities such as energy and water
supply disruptions, are three important everyday uses for all
SMES?®. In this situation, the geospatial solution refers to GIS
mapping and analysis in terms of network (point, polygon
and polyline) and spatial analysis for the case studies. The
scenarios were developed in accordance with the Sabah
Structural Plan 2033 (SSP 2033), which emphasised the
development of Sabah's west coast?.

Conclusion

To summarise, this study suggested an operational
framework model for disaster-related business continuity
planning in Sabah, Malaysia's west coast. Sabah is projected
to continue to flourish and develop in lockstep with the
country's progress and development. The geospatial
solutions provided the most important contribution to the
operational framework model. GIS analysis has a lot of
promise for vulnerability assessments of interest regions as
well as data analysis inside the impacted area.

Geo-BIA Operational Framework

Impact & Losses

Disasters

SMEs / ) communication ‘
Stakeholders " B Usag »

Transportation (Supply Chain)
Utilities (Electricity)
Water Supply

Data Output

Case Studies: West Coast Sabah
Based on worst case scenarios
(natural hazards disruptions)

Result / Output

Validation

Figure 2: Proposed Geo-BIA Operational Framework



Disaster Advances

Vol. 14 (10) October (2021)

Table 3

Linkage of Geo-BIA Operational Framework with Local Context?? and SFDRR*°

Linking with local condition of
West Coast Sabah (SPP 2033)

Linking with Sendai
Framework for DRR
(SFDRR 2015-2030)

Main components of
the proposed Geo-
BIA operational
framework (C)

Explanations

C1: Stakeholders
engagement

Local SMEs - SMEs group that
are affected in the study areas

Academia - Group that widely
do research on the business
resiliency among SMEs during
disaster disruptions

Public and private partnership
— New contribution in BCP /
DRR studies to accommodate the
big data innovation.

West coast Sabah has the highest
participant in engagement on the
action plan (SSP 2033) (Community
and private sector = 69 and public
sector = 91).

It shows that the stakeholders’
engagement was important as one of
the main players in the operational
framework.

Academia, scientific and
research entities and
networks to focus on the
disaster risk factors
and  scenarios, including
emerging disaster risks, in the
medium and long term;
increase research for regional,
national and local application.

C2: Establishment of
BIA

BIA is the main player in BCP.
The phases in BIA require the
risk assessment. To assist this
Risk assessment phase, the
“worst case scenarios” were
designed before execute the GIS
analyses

West coast Sabah is the main
attraction for main businesses as well
as for tourism, therefore the BIA
process could help the economy of
Sabah.

Businesses are encouraged to
integrate disaster risk into their
management practices.

C3: Integration of
geospatial solution

Big data plays important roles in
disaster risk resilience. One of
them is how to use, apply and
manage the geospatial data.
Therefore, that is why geospatial
data were chosen to be embedded
in the BIA phases for Disaster
derived BCP.

In SSP 2033, the data management is
important in making sure the database
is keeping up to date. They already
published the book entitled “the
journey 10 years of SDC” to elaborate
the SSP 2033  achievement.
Therefore, with the geospatial data
integration, the databases and
mapping will be more efficient

Priority 1
disaster
mentioned:
“To develop, periodically
update and disseminate, as
appropriate,  location-based
disaster  risk information,
including risk maps, to
decision makers, the general
public and communities at risk
of exposure to disaster.

(understanding
risk) clearly

C4: Formulation of
Disaster derived BCP

Disaster-derived — means that
the case studies are depending
on the disaster data for the
affected areas in Ranau, Kota
Belud and Kota Kinabalu.
Therefore, the simulation on the
worst-case scenarios were
conducted in these areas using
the geospatial tools.

C4 will contribute in the SSP 2033
particularly;

“SSP 2033 aims for Sabah to attain an
improved transportation network and
infrastructure  where social and
economic needs are met within a
high-quality environment”.

Priority 2: Strengthening
disaster risk governance to
manage disaster risk:

“To mainstream and integrate
disaster risk reduction within
and across all sectors and
review and promote the
coherence and further
development, as appropriate,
of national

and local frameworks of laws,
regulations and public
policies”.
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This study proposes an operational framework (Geo-BIA)
which embedded GIS analysis for BIA phases. The
operational framework also intended to be simple for
application on the ground and reliable for local SMEs to
utilise when building their own BCP and simple interaction
between local communities within the study regions.
Validation from local SMEs or well-established enterprises
is important once the framework has been built.

In short, this integrated study will aid in achieving
SFDRR Target C which is to reduce direct disaster economic
loss in relation to global gross domestic product (GDP) by
2030, as well as SFDRR Target G, which is to increase the
availability and access to multi-hazard early warning
systems and disaster risk information and assessments to the
public by 2030. The implementation of a low-cost, bottom-
up approach operational framework model for affected local
SMEs in Malaysia's tectonically active region would
significantly boost local SMEs motivation to keep their
awareness, upgrade their knowledge and skills in
maintaining business operations, especially those who are
vulnerable to disasters.
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