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Introduction

The Covid-19 pandemic has a�ected the world with 
devastating speed. While most will be impacted in 
some way, the peculiarities of the disease itself and the 
socio-economic fallout create uneven vulnerabilities. 
There are multiple interrelated factors that 
potentially exacerbate the social, economic and 
health shocks of Covid-19. Using knowledge of the 
disease and early evidence of the social and 
economic consequences, it is possible to develop 
risk models to better prepare less resilient 
communities. This policy paper outlines the 
application of a GIS (Geographical Information 
System) multi-criteria analysis to model the relative 
impacts of Covid-19 to identify vulnerable 
communities in Malaysia. The model outputs show 
while the denser urban areas are more likely to 
experience an outbreak, the peri-urban and remote 
areas are more vulnerable to the mid- and long-term 
impacts of the pandemic. This exercise demonstrates 
the crucial role of data in addressing the 
uncertainties surrounding the pandemic and gaps in 
developing adaptive response plans and policies.  

Covid-19 Pandemic and Lockdown in Malaysia

The first Covid-19 case in Malaysia was detected in 
January 2020 when travellers from China entered 
Johor Bahru from Singapore. The first wave of cases 
was relatively low with few local transmissions. The 
number of cases flared by 80%1  to 428 on 15th March 
following a large religious gathering in Sri Petaling, 
Kuala Lumpur. On 18th March Malaysia implemented 
a Movement Control Order (MCO)2 to flatten the 
infection curve. The MCO lasted nearly seven weeks 
and restricted the majority of activities except 
essential businesses. The Conditional Movement 
Control Order3 (CMCO) and Recovery MCO (RMCO) 
were enforced later to allow reopening and 
economic recovery in a controlled manner. Before 
the MCO, R0 (the reproduction rate) was estimated 
at 3.554, by mid-April it dropped below 1, and in 
mid-May was estimated to be approximately 0.3. 
However, as the country eased the lockdown, it 
spiked to 1.365 by the end of July, with the total 
number of cases by 13th September standing at 
9,9156 with 128 deaths.

The social and economic toll of the public health 
interventions has been cited by numerous 
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commentators and academics, but none have 
investigated the inter-related nature of the 
pandemic’s impacts or how these relationships play 
out spatially in terms of community resilience.

Resilience

Resilience is a concept first introduced by ecologist 
C.S. Holling in the 1970s that has been applied to 
socio-economic systems in recent years and gained 
currency in policy circles. Holling defines resilience 
as a measure of the ‘persistence of relationships’ 
framed by ‘the ability of systems to absorb changes’ 
or random shocks7. In the social sciences, the 
concept has been extended beyond responding to 
environmental disturbance, to include society’s 
ability to ‘cope with, learn from, adapt to, and even 
benefit from periodic natural hazards8. In the face of 
climate and epidemiological risks in the 21st century 
that are increasing in intensity and frequency, terms 
such as ‘resilient communities’ and ‘resilient cities’ 
have entered the policymaker's lexicon. 
Terminologies such as hazard, risk, vulnerability and 
disaster are related with one another and associated 
with resilience9. If a dangerous event occurs 
(hazard) and gives negative impacts, it becomes a 
risk to those who are susceptible to its negative 
impacts (vulnerability). The concepts are 
summarised in Table 1. 

The flip side of resilience is vulnerability. The 
International Federation of Red Cross and Red 
Crescent Societies define vulnerability as a 
‘diminished capacity to anticipate, cope with, resist 
and recover from the impact of a natural or 
man-made hazard’ and note that measures are both 
relative and dynamic10. The World Health 
Organization identifies children, pregnant women, 
the elderly, poor, malnourished, homeless and 
immunocompromised as highly vulnerable groups 
during emergencies11. Di�erent crises however have 
di�erent vulnerabilities, though they may well 
overlap with these groups. For example, in many 
countries poor communities are over-exposed to 
flood and drought hazards12 due the location of 
residences or in the way they make a livelihood. An 
economic crisis, though, may a�ect di�erent 
industries that are more vulnerable to certain types 
of shocks and therefore impact some communities 
disproportionately.
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Relationship between Covid-19 and 
Vulnerability

The Covid-19 pandemic has a�ected nearly all 
aspects of modern society. While the disease is mild 
in the majority of cases, the elderly, obese, those 
with co-morbidities such as cardiovascular issues, 
diabetes, hypertension and recent cancer are 
susceptible to more severe health outcomes. The 
rate of infection seems to be higher in larger and 
more dense cities13 and confined spaces such as 
cruise ships, naval vessels, prisons and abattoirs. 
There is also gathering evidence that the case 
fatality rate (CFR) is higher in areas that have higher 
levels of nitrogen dioxide14.

The policy response to the Covid-19 pandemic varies 
between countries along a continuum of elimination 
(New Zealand, China, Taiwan, South Korea), adaptive 
suppression (Australia, Malaysia and Europe) and 
mitigation (Sweden, India, the Americas). While 

Source: Figueiredo, L., T. Honiden and A. Schumann, 2018

Table 1 Concepts on resilience and related terminologies 

varying in degrees, most nations have adopted 
social distancing, border closures, quarantine, 
tracking and lockdown measures to flatten the curve 
and avoid health systems from being overwhelmed. 
This necessity has had its own second and third 
order impacts, including cleaner air, a decline in oil 
prices, industry disruptions, business closures and 
loss of jobs. Retail, tourism and hospitality have been 
particularly vulnerable as well as small businesses 
and those reliant on international supply chains. In 
addition to the economic losses, there have also 
been additional health costs including postponed 
elective surgery, delayed medical treatment for 
non-Covid illnesses and deteriorating mental health 
due to isolation and financial stress.

Risk Risk is the likelihood of a hazardous event happening, expressed as a function of 
the vulnerability of a population group. 

Hazard A dangerous phenomenon, substance, human activity or condition that may cause 
loss of life, injury or other health impacts, property damage, loss of livelihoods and 
services, social and economic disruption, or environmental damage. Hazards may 
be natural, anthropogenic or socio-natural in origin. 

Disaster A serious disruption of the functioning of a community or a society involving 
widespread human, material, economic or environmental losses and impacts, which 
exceeds the ability of the affected community or society to cope using its own 
resources. 

Disaster risk The potential loss of life, injury, or destroyed or damaged assets which could occur 
to a system, society or a community in a specific period of time, determined 
probabilistically as a function of hazard, exposure, vulnerability and capacity. 

Shocks Sudden events that affect the performance of a system, such as disease outbreaks, 
floods, high winds, landslides, droughts, earthquakes, outbreaks of fighting or 
violence, or severe economic volatility. 

Stresses Longer term trends that undermine the performance of a given system and 
increase the vulnerability of actors within it, such as natural resource degradation, 
loss of agricultural production, demographic changes, climate change, political 
instability, economic decline. Stresses can be cumulative, compounding gradually 
until a tipping point is reached and transformed into a shock. 

Vulnerability The conditions determined by physical, social, economic and environmental factors 
or processes which increase the susceptibility of an individual, a community, assets 
or systems to the impacts of hazards. 
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Figure 1 Breakdown of age distribution, co-morbidities and air pollution indicators that contribute to overall susceptibility to Covid-19
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Source: Geocoded and mapped based on Department of Statistics Malaysia (DOSM), 2010; Ministry of Health (MOH), 2015; Google 
Earth Engine, 2020

Co-morbidities

The risk of severe disease progression for Covid-19 
patients is associated with a range of factors such as 
age, underlying medical conditions and strain 
variants. The elderly and those with chronic diseases 
such as hypertension, diabetes, and cardiovascular 
disease are particularly vulnerable with high 
intensive care admission and mortality rates15. The 
density of these vulnerable cohorts varies spatially 
across cities and nations. Identifying them can assist 
with pre-emptive policy interventions.

In Malaysia a higher proportion of the elderly (above 
60) are living in peri-urban and rural areas. 
Communities with a high prevalence of diabetes and 
high cholesterol are concentrated in northern 
Peninsula states, while those with hypertension are 
mostly residing in the Peninsula's central areas and 
Sarawak. The areas with poorest air quality are 
metropolitan areas especially those located on the 
Peninsula’s east coast (see Figure 1).
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Source: Summarised from SOCSO, 2020

Figure 2 Percentage of job losses by industry for the first quarter of 2020

Source: Calculated based on reports by DOSM, 2019 and SOCSO, 2020 

Figure 3 Jobs lost per capita (100,000) by industry and state
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Livelihood Vulnerabilities

The response to Covid-19 has had a major impact 
on the economy. According to an analysis by 
Malaysia's Social Security Organisation (SOCSO)  
on unemployment benefits, unpaid leave and wage 
subsidy programmes, job losses have increased by 
42% compared with first quarter in 201916. The 
distressing trend is expected to accelerate by 50 to 
200% for the remaining quarters in 2020. The three 
industries most a�ected are tourism (39% of total 
losses), manufacturing (23%) and construction (8%) 

(Figures 2 and 3). Geographically high losses are 
observed in the Klang Valley (Selangor, 6,128 and 
Kuala Lumpur, 4,959), the southern states (Johor, 
1,457) and the northern (Penang and Kedah with 
more than 1,200) (see Table 2). Tourism has the 
highest number of jobs lost per capita by industry 
in all states (Figure 3). Compared to other states 
and federal territories, Kuala Lumpur su�ered the 
highest number of jobs lost across all industries. 
Penang and Kedah are most impacted by the 
retrenchment of the labour force in tourism and 
manufacturing.
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Source: Summarised from SOCSO, 2020

Table 2 Number of job loss by state and by industry
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Role of Models

Models in general are built on assumptions. 
Statistician George Box’s famous quote “all models 
are wrong but some are useful” pointed out that 
models always fall short in representing complexities 
of reality but are still useful to o�er insights. 
Michael Batty who modelled the impact of social 
distancing’s measure on land use remarked that 
models cannot predict the future and may not 
provide all answers, but help us understand the 
implications of plans and inform decisions17. He 
further pressed the notion of using more than one 
model for the same problem since the future is 
uncertain. 

Covid-19 Vulnerability Models

Various vulnerability indexes and models are being 
developed in di�erent countries to identify 
populations and communities at risk and inform 
response plans. For example, Covid-19 risk factors 
in Africa have been mapped at the country level by 
the African Center for Strategic Studies18 to devise 
response strategies. Similarly a Covid-19 Pandemic 
Vulnerability Index at county level has been 
developed for the United States to comprehend 
disease spread, communities at risk, infection rates, 
social distancing, interventions, health impacts and 
environmental factors19. At the global level, United 
Nations created a vulnerability dashboard to 
compare 94 countries20 and Harvard University 

used mobility data from Facebook to assess 
physical distancing e�orts and help slow the spread 
of the disease21. These spatial modelling exercises, 
along with the tool outlined in this paper, demonstrate 
the ability to overlay data that meets specific 
criteria and map risks and vulnerabilities. 

The model described here, however, di�ers in that it 
uses intersecting spatial data that has been 
weighted by a panel of experts. It provides a 
holistic decision support tool to identify and 
visualise complex relationships for planners and 
policymakers to develop risk mitigations and 
mobilise resources e�ectively. 

Think City Atlas of Community Resilience

Recognising the potential for multi-layered and 
interconnected vulnerabilities to cascade in the 
near and medium term, the Think City analytics 
team devised a model to simulate community 
resilience to the Covid-19 crisis in Malaysia. The tool 
combines some 24 indicators into six sub-indexes 
using the Australian government’s open source GIS 
Multi-Criteria Analysis Shell for Spatial Decision 
Support (MCAS-S) software. The outputs were then 
posted on an online platform 
(https://mangomap.com/think-city/maps/107063/c
ovid-19-crisis-atlas-of-community-resilience) for the 
public, service providers and government to access 
and used to guide resource allocation decisions. 
The tool is not designed to predict Covid-19 cases, 
but it can be used to assess the relative extent of 

State/
Sector

 Selangor  Kuala 

Lumpur

Johor Kedah Penang Sabah Sarawak Perak Pahang Malacca Kelantan Terengganu Negeri 

Sembilan 

Perlis Labuan Putrajaya Total (by 

Industry)

Tourism-
related  2,925 1,520 518 286 353 660 218 472 79 138 94 56 63 4 26 5 7,417 

Manufacturing 971 944 533 865 576 64 57 95 44 90 13 75 35 29 4 0 4,395 

Construction 357 301 158 50 33 214 288 27 84 14 37 12 37 0 0 0 1,612 

Professional & 
Technical 

718 403 39 13 91 85 46 20 8 19 1 5 6 0 0 1 1,455 

ICT 675 518 12 41 55 3 3 30 2 1 0 0 1 0 1 8 1,350 

Finance & 
Insurance 

64 674 4 5 17 21 6 11 1 4 0 0 1 0 6 2 816 

Others  
(unspecified 
sectors) 

418 599 193 37 171 136 227 72 210 18 51 23 16 22 1 1 2,195 

Total (by State) 6,128 4,959 1,457 1,297 1,296 1,183 845 727 428 284 196 171 159 55 38 17 19,240 
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Figure 4 Covid-19 Community Resilience and Vulnerability Model Architecture 
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socio-economic vulnerabilities of communities 
across Malaysia. The tool and the methodology 
described here can be used beyond the current 
crisis to identify community resilience attributes 
that may need to be further strengthened and 
spatial vulnerabilities to other natural disasters and 
emergencies. 

The community resilience model draws on selected 
indicators to simulate the relative extent of 
vulnerability to the impact of the Covid-19 crisis in 
Malaysia. Publicly available social, demographic, 
economic, infrastructure and health data were 
compiled for all 144 ‘districts’ in the country (West 
Malaysia – 88, East Malaysia – 56) and three Federal 
Territories. The model’s data inputs were based on 
scientific literature and journal articles related to 
Covid-19. They were then assembled into six 

sub-indexes: 1) Covid-19 susceptibility; 2) Covid-19 
public health attention; 3) healthcare system stress; 
4) household lockdown stress; 5) household finance 
stress and; 6) economic stress. Each indicator was 
weighted by an expert panel of 24 individuals with 
diverse backgrounds including health professionals, 
industry leaders, community advocates and policy 
makers (see Figures 4 and 5, Appendix Table A1).

The outcomes of vulnerability mapping were placed 
on a publicly accessible interactive online platform 
with policy makers and service delivery agencies 
encouraged to use the information for resource 
planning. Two weeks after the launch on April 15th, 
2020, the platform’s analytics detected 8,400 
incidences of user activity from Asia Pacific, United 
States, Africa and Russia. 
 



Key Findings

Economic Stress

Limitations on mobility and restricted 
international travel associated with the Covid-19 
crisis have caused significant disruptions to 
industry, with some businesses likely to close or 
lay o� workers. More than half of global 
employers (47 million, 54%) are operating in the 
four hardest hit industries namely 
manufacturing, accommodation and food 
services, wholesale and retail trade, real estate 
and business activities22. In Malaysia, those in the 
manufacturing, retail, tourism and hospitality 
industries will be particularly vulnerable, as well 
as those employed in the informal sector and 
smaller enterprises. SMEs can be resourceful 
and adaptable, but some will su�er more due to 
lower profit margins and cash flow challenges. 
The workers in informal sector are the most 
vulnerable because they lack basic protection, 
poor access to health services and loss of 

income during the MCO. Figure 6 highlights that 
throughout the country the economic stress 
level is high. Kuala Lumpur, Selangor, Pahang, 
Perlis and Sarawak appear more resilient to the 
potential economic shock, while the remaining 
northern Peninsula states, Sabah, Negeri 
Sembilan and Johor are more vulnerable. This is 
consistent with the job losses in the northern 
and southern Peninsula states reported by 
SOCSO (see Figure 3). Perak, Kedah and 
Kelantan face the highest risk with a large 
proportion of their labour force employed in 
manufacturing and retail, in SMEs and/or in the 
informal sector. However, this was not captured 
in the SOCSO report as it excludes the informal 
economy. There is also concern that not all job 
losses are declared and filed into the system 
such as the self-employed. This is indicative of a 
larger problem where vulnerable workers can 
slip through the o�cial data and other gaps in 
the system.  
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Figure 5  Screenshot of the MCAS-S software engine with 24 indicators assembled around 6 sub-indexes and the composite
vulnerability index 
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Table 3 Economic Stress Rating
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Key stress areas  Drivers 

Perak, Kedah, Kelantan (level 5, high stress)
 

 

• High estimated impact on industries 
• High proportion of labour in SMEs 
• High proportion of labour in informal sector

 

Penang, Negeri Sembilan (level 4)  • High estimated impact on industries 

Johor (level 4)  • High estimated impact on industries 
• High proportion of labour in informal sector

 

Sabah (level 4)  • High proportion of labour in informal sector
 • High proportion of low-skilled labour 

Terengganu (level 4)
 

• High estimated impact on industries 
• High proportion of labour in SMEs  

 

Figure 6 Economic Stress by State
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Figure 7 Covid-19 Susceptibility by District

Table 4 Covid-19 Susceptibility Rating

10 Urban Policy Series Issue No. 4

Covid-19 Susceptibility

Identifying areas with a high proportion of 
Malaysians that are susceptible to more severe 
forms of Covid-19 illness is important as it 
pinpoints communities where additional caution 
may be needed to ringfence the vulnerable. This 
analysis accounts for communities with higher 
incidences of specific co-morbidities and other 
vulnerabilities such as exposure to air pollution. 
This includes districts with high proportions of 
residents above 60 years of age, those with a 
high prevalence of diabetes, hypertension and 

Key stress areas  Drivers 

Kedah, Perlis, Perak, Negeri Sembilan 
(level 5, high stress)

 
 

• High proportion of elderly 
• High prevalence of pre-existing medical conditions 

(diabetes, high cholesterol, hypertension) 

WP Kuala Lumpur (level 4)  

 

• High prevalence of pre-existing medical conditions 
(high blood pressure, hypertension) 

• High pollution of nitrogen dioxide  

Areas in Pahang (level 4)
 

 

• High proportion of elderly 
• High prevalence of pre-existing medical conditions 

(diabetes, high cholesterol, hypertension) 

West and East Sarawak (level 4)
 

• High proportion of elderly 
• High prevalence of pre-existing medical conditions 

(hypertension, high cholesterol) 

high cholesterol. As illustrated in Figure 7, second 
and third tier cities, peri-urban communities and 
remote areas are the most susceptible. These are 
communities with high prevalence of 
co-morbidities and the elderly. Kedah, Perlis, 
Perak, Negeri Sembilan, the outskirts of Johor 
Bahru, remote areas of Sarawak and central Kuala 
Lumpur are locations where additional health 
care services may be necessary (Table 4). 
Interestingly, the peri-urban areas around Kuala 
Lumpur and Sabah have less susceptible 
populations. 
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Figure 8 Covid-19 Public Health Attention by District (as of 16 May 2020)

Table 5 Covid-19 Public Health Attention Rating
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Covid-19 Public Health Attention  

Certain areas require greater public health 
attention as they are more at risk of being 
hotspots for Covid-19 due to higher population 
densities, higher number of cases per capita and 
higher rates of infection. The severity of the 
pandemic varies between places based on a 
number of factors23. The initial outbreak has been 
in populous and globally connected cities (e.g. 
New York, London, Tokyo), industrial centres 
connected through supply chains (e.g. Wuhan, 
Northern Italy) and international tourist hotspots. 
The pattern of Covid-19 infections in Malaysia is 

Key stress areas*  Drivers

Rembau (level 5, high stress) 

Asajaya, Bau, Serian, Semporna, Temerloh (level 4)
 

• High doubling rate (rate of 
infection) 
 

WP Kuala Lumpur, WP Putrajaya (level 5)
 

 Samarahan, Jasin, Klang, Hulu Langat, Hulu, Selangor, Rembau, 
Seremban, Gombak   (level 4)

 

•
 

High incidence rate
 

WP Kuala Lumpur, Seremban (level 5)
 

Klang, Kota Bahru, George Town (level 4)  

• High population density
 

 

similar. The first outbreaks were in the larger and 
more concentrated urban areas, which, due to 
higher densities have higher infection rates. The 
outbreak then spread along transport corridors 
to smaller cities and towns. Figure 8 illustrates 
that the highest number of cases have been in 
Kuala Lumpur and Selangor, followed by 
industrial centres Seremban and Johor. The next 
highest areas were towns along the major 
highways between larger cities, and an early 
outbreak in Sarawak connected to a cluster in 
Kuala Lumpur. Since May the number of new 
cases remains relatively low, with clusters in 
Kedah, Selangor and Sarawak mostly contained.    

*Analysis based on number of cases per capita by district as of 16 May 2020. After this date, the number of
cases is reported by state level and no longer by district level.  
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Figure 9 Healthcare System Stress by State

Table 6  Healthcare System Stress Rating
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Healthcare System Stress

With the main reason for lockdown being to 
flatten the curve and reduce the likelihood that 
health systems will become overwhelmed, 
mapping healthcare system stress is a crucial 
input into key decisions. Those areas with a 
lower capacity in terms of medical sta�, 

Key stress areas  Drivers 

Sabah (level 5, high stress)  • Limited medical staff per 1,000, ventilators per 1,000,
 ICU beds per 1000, hospital beds per 1,000  

Sarawak (level 4)

 

•
 

Limited medical staff per 1,000, ICU beds per 1,000 

Johor (level 4)

 

•

 

Limited medical staff per 1,000, ventilators per 1,000,  

ICU beds per 1,000, hospital beds per 1,000 

Kelantan (level 4)

 

•

 

Limited medical staff per 1,000, ventilators per 1,000  

ventilators, hospital beds and ICU beds per capita 
are at greater risk. The most vulnerable areas in 
Malaysia are Sabah and Sarawak, compounded by 
the fact that they have many remote 
communities. In Peninsula Malaysia, Johor, Kedah, 
Terengganu and Kelantan are more vulnerable 
than the central states (Figure 9).
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 Figure 10 Household Lockdown Stress by District

Table 7 Household Lockdown Stress Rating
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Household Lockdown Stress

During the MCO, Malaysian households su�ered 
from varying levels of stress depending on the 
level of dependency and potential for domestic 
problems. This analysis models districts with 
high proportions of households that are likely to 
be stressed and overburdened due to a higher 
proportion of elderly and young children, higher 
proportion of people with a disability, higher 
prevalence of mental health problems, and 
higher crime rates. The model shows that areas 

Key stress areas  Drivers 

Perlis (level 5, high stress)  

Kedah (level 4 and 5)
 

Malacca (level 4 and 5)
 

• High proportion of elderly above 60 

• High proportion of people with disability 

• High crime rates 

Areas in Selangor and Negeri 
Sembilan (level 4 and 5)  

• High proportion of elderly above 60 
• High prevalence of mental health problems 
• High crime rates Areas in Pahang (level 4)

 

• High proportion of young 
• High crime rates 

West and East Sarawak 
 

(level 4 and 5)
 

• High proportion of elderly & young  
• High prevalence of mental health problems

  

most at stress are peri-urban locations around 
Johor Bahru, Kuala Lumpur, and Kota Bahru; most 
of Kedah and Perlis; central Kuala Lumpur; and the 
more populated areas of East Malaysia. This 
sub-index o�ers a more general insight into areas 
with high household stresses due to a need for 
care and supervision. Whenever the disease 
spreads and lockdown is enforced or extended, 
parents/carers may have financial and emotional 
di�culties balancing the return to work without 
childcare and restricted access to professional 
helpers.
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Figure 11 Household Finance Stress by District

Table 8 Household Finance Stress Rating
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Household Finance Stress

While much of the country will experience 
financial hardship, those districts where 
low-income, high unemployment, high food prices 
and lower levels of education converge will be 
highly vulnerable. The most vulnerable are those 
with a high proportion of B40 households, lower 
levels of education, high unemployed and 
people employed in industries at risk. The 

Key stress areas  Drivers 

Sabah, WP Labuan,  North Terengganu 

 

• High number of low-income groups 
• High unemployment rate 
• Low levels of education 
• Limited internet usage 

Kelantan (level 5)  

Kedah (level 4)  

• High number of low-income groups 
• High unemployment rate 
• High food price 
• Low levels of education 
• Limited internet usage 

 

modelling here indicates that areas likely to have 
severe household financial stress are Kedah, 
Kelantan, Terengganu, Sabah, Sarawak, WP 
Labuan, and peri-urban areas around major cities 
(Figure 11). These areas also have a lower 
proportion of households with internet and 
therefore have less access to digital learning, 
purchasing and business opportunities. 

(level 5, high stress)
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Figure 12 Composite Covid-19 Impact Vulnerability Index by District

Table 9 Composite Covid-19 Vulnerability Index Weightage
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Composite Covid-19 Vulnerability 
Index

A composite index of the six sub-indexes was 
produced based on the average weighting 
determined by the expert panel (Table 9). The 
composite index reveals that the northern 
Peninsula states (Perlis, Kedah, Kelantan), 
Sabah, Negeri Sembilan and peri-urban 
communities in Johor, West Sarawak and Perak 
are the most vulnerable to the combined social, 
health and economic impacts of the Covid-19 

Weightage

20%

20%

20%

20%

100%

crisis. Sabah is particularly vulnerable due to a 
combination of socio-economic conditions, the 
health system and reliance on tourism. While most 
of the northern Peninsula states have had fewer 
Covid-19 cases, their vulnerabilities are 
compounded by a high proportion of elderly, 
access to healthcare and a high proportion of 
people working in SMEs, manufacturing, retail and 
hospitality. The peri-urban communities of Johor 
and Negeri Sembilan appear to be impacted by 
limited savings, age profiles and levels of 
education. 
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Discussion

The model developed here is a simulation of 
Malaysian districts that are relatively more 
vulnerable or less resilient to the health, mental 
stress, financial and economic impacts of the 
Covid-19 crisis. While the di�erent sub-indexes 
showed relatively di�erent spatial patterns, it is 
clear that the larger cities, particularly Greater 
Kuala Lumpur, have borne the brunt of the public 
health aspects of the pandemic and lockdown 
stress. However, remote and peri-urban districts are 
more vulnerable to the financial, emotional and 
livelihood hardships that will likely follow the initial 
impact of the crisis. 

This modelling exercise has highlighted the spatial 
inequalities throughout the country, particularly in 
health services and economic resiliency. It is 
evident that East Malaysia’s health system is not 
adequate to deal with a major health crisis and that 
additional investment is necessary. Many 
peri-urban and remote communities are also 
susceptible due to high proportions of elderly and 
co-morbidities, which may require expanded 
outreach services. A similar pattern is evident for 
the household lockdown stress, indicating a 
general high level of dependency that includes the 
old, young, those with mental health problems and 
lower levels of education, as well as the lack of 
other essential services and opportunities to 
alleviate poverty.

A high proportion of low-income households and 
pre-existing unemployment in the northern 
Peninsula States, Sabah and Sarawak indicate that 
these communities are highly susceptible to the 
immediate financial stresses due to the lockdown. 
While the entire country is faced with economic 
head winds, the modelling here suggests that 
Greater Kuala Lumpur, Melaka, Pahang and Sarawak 
have slightly more resilient economies to the 
specificities of the Covid-19 fallout. The northern 
states are more vulnerable economically due to 
higher proportions of informal sector and SME 
workers. However, the informal sector is not 
included in the loss of employment reported by 
SOCSO. The model is able to pick up vulnerable 
workers that may have fallen through the gaps and 
who have limited access to financial support. While 
the full impacts of the Covid-19 pandemic will only 
be known in time, it is crucial that policymakers and 
service providers take heed of the possibilities 
highlighted here, and, compile and monitor 
additional data and adopt adaptive policies24 that 
can mobilise resources when necessary.

Conclusion

The model constructed and described in this policy 
paper o�ers crucial insights into how decision 
makers can understand the complex interplay of 
factors associated with the Covid-19 crisis. The 
visualisation tools and maps also enable the 
identification of potential areas of high resilience 
and high vulnerability. Additionally, the multi-criteria 
assessment approach described enables 
policymakers to not only go through the process of 
deciding what indicators are important, but also 
how much weightage should be given to each 
variable. The tool itself also enables users to readily 
change the weightages and visualise the influence 
that di�erent policy levers may have. 

Using the model as a tool to explore and navigate 
di�erent scenarios, policymakers can more readily 
deal with uncertainties, swiftly grasp impacts and 
assess risk. Responses to vulnerability can be 
benchmarked against international approaches. For 
example, the United Nations Covid-19 response 
framework25 has identified five immediate priorities: 
1) ensuring the availability of essential health 
services and protection of health systems; 2) 
assisting people to cope with adversity through 
social protection and basic services; 3) jobs 
protection for SMEs and informal sector workers 
through economic response; 4) guide necessary 
fiscal and financial stimulus to make 
macroeconomic policies work for the most 
vulnerable; and 5) promote social cohesion and 
investment in community-led resilience systems. 
Malaysian state and federal policy responses to the 
public health crisis, financial relief and economic 
stimulus have been world leading. The longer-term 
focus must shift towards addressing the underlying 
systemic issues of vulnerability and building 
resilience through all sections of society. 

For this particular exercise, mapping vulnerability 
and resilience in Malaysia demonstrated that while a 
reasonable level of data is available at the district 
level, the model could not be constructed at the 
mukim or city level. Moreover, the data was 
disparate and in varying formats, meaning that at 
the height of the crisis considerable resources were 
spent assembling data. This lack of open source 
data stifles the ability of policymakers to design 
targeted programmes to address social 
vulnerabilities. At minimum it is hoped that the 
model, its outcomes and the lessons learnt in its 
creation will highlight the need to have quality data 
and willingness to make data publicly accessible to 
not just identify vulnerabilities but to model ways in 
which community resilience can be enhanced 
beyond the current pandemic. 
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Table A1 Covid-19 Community Resilience and Vulnerability Model Data Descriptions and Weightage
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* Number of cases by district as of May 16, 2020. 

Sub-Indexes Indicators  Description Indicator
Weightage

 

Covid-19 Susceptibility Pre-existing medical 

condition 

Prevalence of diabetes, hypertension, high cholesterol  47 

Elderly Percentage of elderly above 60 years old 43 

Air pollution Level of nitrogen dioxide emission  10 

Covid-19 Public health 

attention 

Rate of infection Covid-19 Doubling rate to indicate the level of infection  44 

Population density Number of people residing in an area by area size 29 

Number of Covid-

cases per capita 

Total number of Covid-19 cases recorded in an area per capita*  27 

Healthcare system stress Availability of ICU 

beds 

Number of ICU beds available per 1,000 people 28 

Availability of 

ventilators  

Number of ventilators per 1,000 people 28 

Availability of 

hospital beds  

Number of hospital beds per 1,000 people 28 

Availability of 

medical staff  

Number of doctors per 1,000 people and number of nurses per 

1,000 people 

16 

Household lockdown stress Elderly Percentage of elderly above 60 years old 31 

Children and young 

adults 

Percentage of children and young adults below 15 years old  20 

Mental health Prevalence of people with mental health problems 19 

Disability Percentage of people with disability 16 

Crime rate ratio Crime rate per capita 14 

Household 

finance stress 

Low-income 

group 

Households with low income, i.e. median income below RM3,000 

and districts with high income inequality, i.e. Gini coefficient 

above the national value of 0.399  

33 

Unemployment Percentage of people who are unemployed  28 

Food prices Consumer price index 17 

Level of 

education 

Percentage of people with lower level of education such as 

elementary education or no formal education  

13 

Internet access Percentage of people who lacked access to internet based on 

total broadband penetration rate (includes fixed-broadband and 

mobile-broadband)    

9 

Economic stress Estimated 

impact on 

industries 

Estimated overall impact on industries is calculated based on 

how negatively the industry is impacted by Covid-19 and 

percentage of labour employed in industries that will be 

affected. Experts weighted 20 industries listed by the 

Department of Statistics Malaysia on a 5-point Likert scale from 

very low to very high impact. 

50 

Small and 

medium 

enterprise  

Percentage of labour employed in small and medium enterprises 

(SMEs) 

23 

Informal sector Percentage of labour employed in informal sector 15 

Level of skill  Percentage of low-skilled labour  12 
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