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A B S T R A C T   

Malaysia is one of the countries in the Asia-Pacific region that is most vulnerable to hazards such as floods, 
landslides, droughts, and climate change. Disaster risk continues to grow as a result of unplanned urbanization, 
persistent poverty, and ecosystem degradation. In this context, insurance is a risk financing mechanism, part of 
acomprehensive disaster risk management strategy, which plays an important role in disaster risk reduction. 
Being an economy in transition, Malaysia is in a unique position in relation to agriculture insurance. Based on 
primary and secondary sources of information and literature review, the present study analyzed the potential 
effects of agriculture insurance for disaster risk reduction (DRR) in Malaysia. The proposed framework of 
agriculture insurance suggests the involvement of policy makers and implementers, marketing channels, and 
micro users for DRR in Malaysia. The study identified challenges for agriculture insurance in Malaysia, such as 
lack of experience from international practices, limited products, lack of necessary data, limited financial ca-
pacity, and high administrative operational costs. Suitable recommendations that aim to promote agriculture 
insurance and reduce disaster risk in agro-production are offered. These recommendations emphasize proper 
government initiatives and public-private partnership of insurance companies to assist the market and the 
designing of suitable insurance products.   

1. Introduction 

Insurance is an economical method to cope with the impacts of 
climate change on the economy [1–4]. Based on the ways in which the 
insurance products are developed, the insurance can address a wide 
range of risks brought about by both non-climatic and climatic inception 
[1,3,5–13]. Insurance, when present, is largely subsidized in developing 
countries, especially in the agriculture sector [14,15]. 

By contrast, insurance is not mandatory or is largely absent in the 
urban sector. Insurance also provides chances to build private-public 
partnerships and reduces dependencies on public resources during the 
post-disaster reconstruction and relief stages [1,8,12,16,17]. Commu-
nities can rapidly reestablish and restore their business and living 

arrangements. Agricultural insurance has been shown to increase the 
rate of uptake of formal credit by farmers that enhance their agricultural 
operations and maximize profits [18]. By contributing to the regularity 
and security of income, insurance could lead to an increase in inputs, 
including investment, in croplands [19–22]. The availability of liquid 
capital after disasters also reduces the need for households to sell assets 
and reduces credit constraints. Such reduction helps farmers escape 
from a poverty-vulnerability cycle [23]. 

Although insurance premiums in the agriculture sector in the Asia- 
Pacific region have doubled in recent years, the total value of pre-
miums in the region is less than 20% of the total global value [24]. Even 
in areas where insurance is available, the effectiveness of the current 
insurance products in terms of disaster risk reduction (DRR) and climate 

* Corresponding author. 
E-mail addresses: ferdous@uum.edu.my (A.S.A.F. Alam), halima.shilpi@gmail.com (H. Begum), mehedi@um.edu.my (M.M. Masud), amin.cantt@gmail.com, 

qalamin@uwaterloo.ca, abulquasem@utm.edu.my (A.Q. Al-Amin), walter.leal2@haw-hamburg.de (W.L. Filho).  

Contents lists available at ScienceDirect 

International Journal of Disaster Risk Reduction 

journal homepage: http://www.elsevier.com/locate/ijdrr 

https://doi.org/10.1016/j.ijdrr.2020.101626 
Received 16 May 2019; Received in revised form 15 April 2020; Accepted 19 April 2020   

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by UUM Repository

https://core.ac.uk/display/328825663?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:ferdous@uum.edu.my
mailto:halima.shilpi@gmail.com
mailto:mehedi@um.edu.my
mailto:amin.cantt@gmail.com
mailto:qalamin@uwaterloo.ca
mailto:abulquasem@utm.edu.my
mailto:walter.leal2@haw-hamburg.de
www.sciencedirect.com/science/journal/22124209
https://http://www.elsevier.com/locate/ijdrr
https://doi.org/10.1016/j.ijdrr.2020.101626
https://doi.org/10.1016/j.ijdrr.2020.101626
https://doi.org/10.1016/j.ijdrr.2020.101626
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijdrr.2020.101626&domain=pdf


International Journal of Disaster Risk Reduction 47 (2020) 101626

2

change adaptation (CCA) appears to be limited. DRR is “the process of 
reducing exposure, lessening underlying vulnerabilities, better man-
agement of resources and improved preparedness towards future haz-
ards” [25]. Therefore, DDR is clearly relevant to CCA. These definitions 
show that both CCA and DRR address the underlying causes of vulner-
ability to a hazard or risk [26–31]. In addition to shocks, climate change 
also addresses the need for long-term adjustment to slow down the onset 
of changes. Traditionally, the insured are not required to invest pay-outs 
in better risk mitigation practices. As a result, every disaster and the 
resulting pay-outs can perpetuate the risk. Thus, the assessment of in-
surance effectiveness in the contexts of DRR and CCA requires consid-
eration of appropriate indicators. 

In Malaysia’s highly vulnerable state, insurance is an essential tool 
for managing risk at every level [8,32–34] because it, (a) accentuates 
mitigation of risk, which the present reaction-driven systems are not 
capable of; (b) provides a practical method for adapting to the financial 
effects of atmosphere- and climate-actuated perils; (c) covers residual 
risks to reinforce CCA schemes, which are not secured by other risk 
mitigation components, including establishing regulations, land use 
planning, and disaster management planning; (d) balances out provin-
cial earnings and consequently decreases the hostile impacts of negative 
shocks on earnings and economic and social improvement; (e) opens 
opportunities to build private-public partnerships; (f) reduces de-
pendencies on public resources at post-disaster reconstruction and relief; 
(g) assists groups and people to rapidly re-establish and restore their 
business and living arrangements; and (h) addresses a wide range of 
risks stemming from both non-climatic and climatic inception, based on 
the ways the insurance products are developed [35]. 

With the numerous disasters that Malaysia has been experiencing, 
the people continue to face various risks, such as flood, severe haze, and 
landslide. In this regard, knowledge, education, and practices have a 
positive and significant influence on the reduction of disaster risks [36]. 
The agricultural sector of Malaysia combines large-scale plantations 
with a huge number of small-scale manufacturers. However, large-scale 
enterprises are more concerned with buying insurance. Agriculture in-
surance coverage is accessible for oil palm, cocoa, rubber, and some 
types of timber trees, as well as tropical fruits like durian, mango, and 
mangosteen. Like many countries, Malaysia has several experiences with 
agriculture insurance [37–39]. However, insurance companies need 
skilled personnel and appropriate insurance policies, according to the 
risks [40]. Agriculture is the biggest sector in Malaysia, where agricul-
ture insurance can cover existing hazards. Being a growing economy, 
agriculture insurance ensures probable risk reduction in crop produc-
tion. However, most of the support comes from private insurance com-
panies. Due to the competition among private insurance companies, a 
certain price advantage is given to plantation owners. 

The impact of calamities on Malaysian farmers calls for some prac-
tical financial support, particularly for those who cultivate food and cash 
crops. The United Nations International Strategy for Disaster Reduction 
(now: UNIDRR) confirms that Malaysia is prone to natural disasters. The 
impact of natural disasters, i.e. events triggered by natural processes 
such as floods or landslides, has often severe consequences and often 
reveal people and assets vulnerability [41]. Natural disasters also entail 
storms, landslides, tsunamis, and floods [42]. In the past 30 years, floods 
have caused the worst damage to the Malaysian economy [33,43,44]. 
During this period, the Malaysian agricultural sector also has suffered 
losses due to floods. Malaysian farmers are exposed to various losses 
associated with natural perils, such as drought, crop disease, floods, and 
hails, changes in weather, pest outbreak, and windstorm. Usually, the 
coverage provided by the private insurance sector is not sufficient due to 
the limited insurance products and packages. However, the majority of 
the policyholders is large-scale plantation companies [45]. 

1.1. Loss and damages from disasters in the ASEAN region 

In the ASEAN region, an agricultural insurance program is generally 

accessible either in a pilot structure or a completely developed national- 
level system. Table 1 shows the estimated damages and losses in the 
agricultural sector in several ASEAN countries. The degree of exposure 
of the agriculture sector to hazards differs from country to country [49]. 
Consequently, the amount of losses and damages incurred by this sector 
varies across the countries. For example, 4.57% of GDP is estimated to 
be lost in agricultural production annually in Vietnam. In Malaysia, USD 
8.48 million of loss and damages were occurring due to calamities such 
as floods and landslides. Disaster in Malaysia is comparatively less than 
in other ASEAN countries, but the losses in agriculture need attention to 
ensure sufficient production (Table 1). 

1.2. Loss and compensation in the agriculture sector 

The Malaysian agricultural sector has suffered significant losses due 
to floods. The government has allocated huge amounts of compensation 
to cover the losses in agriculture due to flooding. In December 2006, 
flooding caused losses in the agricultural sector amounting to USD 18.9 
million, which affected 6797 farmers and 8322 ha of arable lands. For 
these losses, the government spent USD 2.5 million in financial aid for 
farmers. In the December 2007 flood, the estimated losses amounted to 
nearly USD 18.4 million, 46% of which were covered by the government 
(Table 2). The trend shows that the Malaysian government spent more in 
2007, compared with 2006. These losses are a growing burden on 
government revenues, which otherwise could have been invested in 
other development sectors. 

Malaysia has one of the highest proportions of plantation crops in 
Asia. Most of these plantation crops need sufficient insurance coverage 
for overcoming major hazards. In particular, damages suffered by the 
paddy farmers in the Muda Agricultural Development Authority 
(MADA) area were estimated at 76,287 tons (on an average of 5.5 tons 
per hectare), with a total value of USD 13.8 million. The losses were due 
to the worst flood in 2005, in which 19,185 ha (20% of the area of 
MADA) were affected. 

2. Issues related to agriculture insurance in Malaysia 

There are six types of agricultural insurance, namely, greenhouse, 
crop, aquaculture, plantation, poultry, and livestock. Agriculture in-
surance aims to reduce the financial losses of the farmers due to the 
destruction or damage of crops caused by different risks of production 
[50]. Forest crops (timber, paper, and pulp for commercial use) and 
trees used in industries (tea, coffee, rubber, and palm oil) are insured by 
the forestry or plantation insurance. Various domestic animals like 
horses, cows, goats, sheep, swine, dogs, and, in some cases, wild animals 
are insured by the livestock insurance program [51]. Domestic birds, 
including turkeys, pheasants, geese, ducks, and chickens, which are 
raised for food and eggs, are covered by the poultry insurance. The 
aquaculture insurance product is developed to protect the growing of 
aquatic flora and raising of aquatic fauna. This product also covers 
crustaceans, molluscs, and seaweed cultivation for commercial purpose. 
Greenhouse insurance provides comprehensive coverage for in-
frastructures used in the nursery or greenhouse production, including 

Table 1 
Agriculture loss and damages in selected ASEAN countries.  

Country Related Disaster Loss and Damages Sources 

Malaysia Floods, landslides USD 8.48 million in 2010 Prabhakar 
et al. [35], 

Philippines Typhoons, floods 
and droughts 

USD 2234.21 million from 
2000 to 2010 

Israel and 
Briones [46], 

Indonesia Floods and 
droughts 

USD 723 million during 
2003–2008 

Lassa [47], 

Vietnam Floods, droughts 
and tropical 
storms 

Loss in annual agricultural 
production was 4.57% of 
GDP in 2000 

Prabhakar 
et al. [48],  
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material damage to structures, glass, equipment, stock, and other con-
tents. A growing agreement among the community is that it is evident 
that the risk insurance can provide an effective risk management tool for 
climatic and non-climatic disasters. Several risk insurance initiatives 
have been executed in Malaysia (Table 3). 

With the promulgation of the Third National Agricultural Policy, the 
agriculture ministry has worked closely with Bank Negara Malaysia and 
the insurance industry resulting in the National Agricultural Insurance 
Scheme [52]. This proposed scheme is designed to protect farmers in the 
event of losses due to natural, economic, and man-made disasters. The 
proposed agriculture insurance policy would increase the opportunities 
to raise capital because financial institutions will be more confident in 
dealing with insured farmers. The proposal to introduce crop insurance 
coverage for farmers has been submitted to the Cabinet for approval [53, 
54]. The basis of this scheme is the provision of insurance coverage for 
farmers whose crops are destroyed by natural perils, such as floods and 
droughts. In the early phase, the insurance will be made available only 
to paddy farmers. Eventually, the insurance will be expanded to farmers 
cultivating other agricultural crops. The Ministry of Agriculture (MOA) 
has recruited consultants to help plan and implement the crop insurance 
in Malaysia. These consultants believe that the best agriculture insur-
ance policy for Malaysia integrates crops, livestock, and other agricul-
tural products under the same program. These efforts resulted in the 
budget allocation of USD 0.99 billion for the execution of the project 
launch, USD 0.49 billion of which was allocated to agricultural projects, 
such as palm oil, rubber, high-value herbs, and paddy products [55]. In 
addition, USD 1.9 billion was allocated to the MOA and agro-based in-
dustry to boost national income and to ensure the sustainability of food 
security [53,54]. USD 16.5 million was dedicated to the development of 
agricultural programs, which include the application of technology, 
increasing the supply of quality seeds, ensuring price stability, and 
creating and improving agricultural training institutions. 

The price of insurance is often heavily subsidized in most developing 
and developed countries. The subsidies range between a producer loss 
ratio of 75% (Pakistan, China, and Japan) to as much as 350% (India) 
[24]. The real price signal is not conveyed by subsidizing premiums, 
leading to the continuation of existing practices with no net reduction in 
risk. Most of these issues are linked to the insurance design and support 
services (e.g., education on risk management) for insurance buyers [56]. 
Therefore, the cycle of risk continuation must be changed to a cycle of 
risk reduction. The design of and pay-outs from insurance should pro-
mote the long-term reduction of vulnerability to threats to provide DRR 
and CCA benefits [57]. The long-term risk reduction could be included 
as an insurance design criterion, and as such, the insured should be 
required to invest pay-outs in risk mitigation practices after every 
pay-out. In this way, pay-outs would lead to risk mitigation rather than 
business-as-usual practices, and accordingly would result in a net risk 
reduction. Pay-outs would no longer encourage high-risk profit-seeking 

behavior. However, this could only happen if a proper risk price signal is 
conveyed to the insured. The present study analyzes the potential effects 
of agriculture insurance for disaster risk reduction in Malaysia. The 
study also identifies the possible barriers and provides recommenda-
tions in this regard. 

Table 2 
Loss and compensation in the agriculture sector in the Malaysia Peninsula, 2006–2007.  

State Size of land (HA) No of affected Farmers Estimated Losses (USD 
million) 

Compensation Paid (USD 
million) 

Coverage of the 
compensation Paid for the 
losses (%) 

Flood in 
2006 

Flood in 
2007 

Flood in 
2006 

Flood in 
2007 

Flood in 
2006 

Flood in 
2007 

Flood in 
2006 

Flood in 
2007 

Flood in 
2006 

Flood in 
2007 

Johor 4544 2791 3360 1843 14.8 2.5 1.2 0.7 8% 28% 
Kedah – 5621 – 4099 – 6.4 – 4.1 – 63% 
Pahang 2728 5034 2445 5362 2.2 5.4 0.8 2.2 34% 41% 
Melaka 930 – 790 – 1.7 – 0.5 – 29% – 
Negeri 

Sembilan 
120 271 202 516 0.2 2.1 0.1 0.3 33% 14% 

Kelantan – 3791 – 4228 – 1.8 – 1.2 – 65% 
Terengganu – 41 – 47 – 0.1 – 0.02 – 17% 
Perlis – 8 – 25 – 0.01 – 0.01 – 97% 
Total 8322 17,556 6797 16,075 18.9 18.4 2.5 8.5 13% 46% 

Source: Prabhakar et al. [48]. 

Table 3 
Activities of agriculture insurance companies in Malaysia.  

Companies Growing Trees Plant, Machinery and 
Equipment 

Others 

Sime Darby 
Insurance 
pte ltd 

Fire and Lightning, 
Flood, Windstorm, 
RSMD, Aircraft 
Damage, 
Earthquake, 
Volcanic Eruption 
or other convulsion 
and nature, 

Fire and Perils, 
Business 
interruption, 
Accidental, Theft, 
Machinery, 
Breakdown/Loss of 
Profit, Boiler 

Human, 
Transportation 

Sime darby 
lockton 
insurance 

Plantation and 
flood risks 

Property and 
Casualty, 
Marine, Energy and 
Infrastructure, 
Professional and 
Financial Risk. 

Employee 
Benefits, Risk 
Management 
Services 

Etiqa 
Takaful 

It provides 
coverage and 
financial support to 
the farmers, 
calamities, pests 
and diseases. 

Progressive farming 
practices, high value 
inputs and higher 
technology in 
agriculture and to 
help stabilize farm 
incomes, particularly 
in disastrous years. 

The Workmen’s 
Compensation 

Allianz 
Malaysia 
Berhad 

Plantation Risks Boiler and Pressure 
Vessel Insurance, 
Civil Engineering 
Completed Risks 
Insurance 

Foreign Workers 
Insurance, 
Employees 
Healthcare 

AXA Affin 
General 
Malaysia 

Flood Malicious damage Domestic, foreign 
maids and foreign 
plantation workers 

Lonpac 
Insurance 
Bhd 

Fire and Hazards, 
Business 
Interruption 

Fire and Perils, 
Accidental, Theft, 
Machinery 
Breakdown/Loss of 
Profit, Boiler  

State 
Insurance 
Brokers 
Sdn. Bhd 

Risks Management Industrial All Risks, 
Electronic and 
Engineering, 
Machinery 
Breakdown 

Workmen’s 
Compensations 

Syarikat 
Takaful 
Malaysia 
Berhad 

Plantation General Liability and 
Others 

Product Liability  
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Therefore, this study contributes significantly in various ways; 
firstly, there are several studies of Masud et al. [58]; Akhtar et al. [59]; 
and Alam et al. [36] are conducted in Malaysia about the impact of 
climate change on agriculture; climate change adaptation; and sup-
porting community for disaster risk reduction. However, none of the 
studies considered the effects of disaster risk reduction based on insur-
ance or protection scopes in the agriculture sector. Thus, this study gives 
some new insights (e.g. better financial mechanism) to the policymakers 
and end-users in Malaysia to formulate better policies to reduce risk by 
looking at limited scope for product diversification, and high adminis-
trative operational costs in the event of natural calamity. Secondly, the 
findings of this study also contribute to the existing literature of climate 
change risk reduction with the new insights by identifying possible 
barriers and importantly provides recommendations. Agriculture in-
surance considered in our study aims to reduce the financial losses of the 
farmers each year in Malaysia due to the destruction or damage of crops 
caused by different risks exposers in the production process. Thus, this 
study flesh out a new space on how an agriculture insurance policy uses 
direct and indirect channels in Malaysia in reaching to the end-users and 
how farmers and breeders can be useful from the insurance companies to 
assist the market and design of suitable insurance products. Last but not 
least, this study helps the Malaysian government to achieve the National 
Agri-Food Policy (NAP) 2011–2020 to increase the productivity and 
competitiveness of the entire agri-food industry value chain and to 
minimize food supply shortages in Malaysia. 

Secondly, this study discussed the existing lack of experience to have 
a better financial mechanism, limited scope for product diversification, 
and high administrative operational costs. 

3. Methods and materials 

Both primary and secondary data were used for this study. A ques-
tionnaire survey was the main instrument for the primary source of data 
collection, while secondary sources were based on a detailed literature 
review. 

3.1. Site selection and data collection 

The questionnaire used in this study was based on a survey among 
farmers of the Integrated Agricultural Development Area (IADA), West 
Selangor, Malaysia, which covers approximately 100,000 ha, of which 
20,000 ha is for paddy, 55,000 ha for palm oil, 20,000 ha for coconut 
and 5000 ha for fruits and vegetable. There are approximately 10,300 
paddy farming families who reside within the IADA who are involved in 
rice production. 

3.2. Survey design and sampling methods 

The study was conducted through direct face-to-face interviews to 
obtain reliable responses from the respondents. The study area is in the 
IADA North West Selangor which consists of eight areas including 
Sawah Sempadan, Sg. Burong, Sekinchan, Sg. Leman, Pasir Panjang, Sg. 
Nipah, Panchag Bedena and Bagan Terap. Of the eight areas and using a 
random sampling method, 40 farmers were selected from each of the 
areas with a total sample size of 320 (40 � 8). The survey was conducted 
in September 2015. The survey was confined to within the IADA, as it is 
a prominent agricultural zone in Malaysia. The data were collected 
through interviews with heads of households who work as rice farmers. 

3.3. Design of the questionnaire 

The questionnaire consisted of sections A, B and C. Section A 
collected information on the farmers’ socioeconomic characteristics (i.e. 
gender, age, household size, education level, income, and farm size of 
the respondents). Section B inquired as to farmers’ perceptions towards 
crop insurance to avoid the risk of calamities. Section C consisted of 

questions to know the farmers’ willingness to pay for crop insurance and 
what are the motivational factors, risk management strategies etc. for 
natural disaster risk management. 

3.4. Secondary sources of data collection 

Literature and secondary sources were used to analyze the disaster 
risk reduction with insurance programs in the agricultural field in 
Malaysia. The study included literature from different sources, such as 
reports, journals, and other related documents. This study investigated 
the literary works, which included discourses and exhibited informa-
tion, as well as discoveries and confirmations on catastrophe hazard, 
damage, loss, and provision of insurance in the agricultural sector. The 
study proposes an institutional framework of agriculture insurance in 
Malaysia for disaster risk reduction. The potential effects of agriculture 
insurance are highlighted based on the loss and compensation in the 
agro-sector, activities of agriculture insurance companies in Malaysia, 
and international best practices. 

3.5. Institutional framework 

Risk insurance can emphasize risk mitigation, especially when in-
surance is made mandatory and a proper insurance price signal is given. 
It can provide coverage for the residual risks not covered by other risk 
reduction mechanisms. Risk insurance can reduce the burden on gov-
ernment resources (i.e. subsidization) for post-disaster relief and 
reconstruction. Risk insurance also provides opportunities for the 
development of public-private partnerships [60]. 

In Malaysia, the MOA is the champion for formulating and regulating 
agriculture insurance. The insurance companies, reinsurers from home 
and abroad, and data management agencies - such as the economic 
planning units in the federal and state levels - are involved with agri-
culture insurance. The agriculture insurance policy uses direct and in-
direct channels for marketing and reaching clients. The final 
beneficiaries of this insurance policy are farmers and breeders as shown 
in Fig. 1. 

4. Results and discussion 

4.1. Socio-demographic characteristics of the respondents 

The socio-demographic characteristics of the farmers help to 
improve their performance in adopting practices that manage disaster 
risks. They help to increase the entrepreneurial abilities of farmers in 
their decision process for managing the disaster risks, especially those 
relating to the agricultural enterprise system [61,62]. Based on this 
rationale, the relevant socio-demographic characteristics of the re-
spondents were investigated to determine how they affect the willing-
ness of the farmers to participate in crop insurance programs to adopt 
the disaster risk. Table 4 shows the socio-demographic characteristics of 
the respondents. The majority (88%) of the respondents were male while 
only 12% were female. The age of farmers ranges between 25 and over 
75 years. The highest number of farmers (65%) was from the age group 
between 25 and 50 years. The second largest group of farmers (21%) was 
between 51 and 75 years. 

This age distribution could have a positive impact on the adoption of 
new techniques of production. In traditional agricultural production, 
family labour plays a significant role in farm labour supply. The average 
household size of the respondents was approximately 8 persons. This 
suggests the availability of family labour for rice production activities. 
The farming experience of the farmers’ shows that they have been in rice 
production for at least 10 years, with the majority having farming 
experience of 20–30 years. Only 9% of the respondents have farming 
experience for more than 40 years. Table 4 shows the educational status 
of the farmers. It is reported that 45% had secondary education, while 
23%, 20%, and 12% had tertiary, primary, and no formal education. The 
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results of the study also indicate that the highest number (44%) of 
farmers has a net monthly income between RM 2000 to RM 4000 while 
30% have between RM 4000 to RM 6000 and 11% have less than RM 

2000 respectively. Table 4 also indicates that 34% of the respondents 
hold less than 1.0 ha of land area while 56% have between 1.0 ha and 
4.0 ha of agricultural land and only 2% hold above 6 ha of agricultural 
land. 

4.2. Perception of Crop Insurance by the farmers 

The respondents were asked whether crop insurance is important to 
them or not. If the respondents answered yes, they were asked whether it 
was very important. If the respondents said no, they were asked whether 
it is not important at all. If the respondents remained quiet and 
answered, they did not know, or it is hard to say, this was defined as 
indifferent. According to the results shown in Fig. 2, 28% of the re-
spondents thought that insurance was not important while only 8% of 
respondents mention that crop insurance is very important. On the other 
hand, 38% of the respondents were indifferent to crop insurance. Thus, 
the results suggest that crop insurance is a very new concept to them, 

Fig. 1. Proposed Institutional framework of agriculture insurance for disaster risk reduction in Malaysia.  

Table 4 
Socio demographic characteristics of the respondents (N ¼ 320).  

Variables Frequency Percentage 

Gender 
Male 280 88 
Female 40 12 
Age 
Below 25 20 6 
25–50 207 65 
50–75 66 21 
Over 75 27 8 
Household size 
1–5 64 20 
5–10 235 73 
>10 21 7 
Level of Education 
No formal education 40 12 
Primary 63 20 
Secondary 143 45 
Tertiary 74 23 
Income (MYR) 
Less than 2000 36 11 
2000–4000 140 44 
4000–6000 95 30 
>6000 49 15 
Farming experience 
10–20 105 33 
20–30 137 43 
30–40 50 15 
>40 28 9 
Farm Size 
<1 109 34 
1–3 112 35 
3–4 66 21 
4–5 16 5 
5–6 9 3 
>6 8 2  

Fig. 2. Perception of crop insurance.  
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indicating that the social conditions are not favourable for implementing 
disaster prevention and mitigation through crop insurance. 

4.3. Major sources of risk 

Fig. 3 presents the sources of risk faced by the respondents. 19% of 
the farmers mentioned that climate change is the major source of risk. 
Crop diseases and floods were the second highest (16%) source of risk, 
while 12% of the respondents stated that open burning and loss of 
fertility of the soil was the major source of risk. Only 4% of the re-
spondents mentioned that deforestation was the main source of risk. 

4.4. Risk management strategies practiced by the farmers 

The various risk management strategies practiced by the farmers are 
presented in Fig. 4. 19% of respondents practiced ‘delay sale of crops’ for 
higher risk strategies. Different planting dates and off-farm income was 
practiced by 14%, crop diversification or multi-cropping was practiced 
by 13% of the respondents to reduce the risk. Only 4% of the re-
spondents have crop insurance. This is because crop insurance is a new 
concept for them to reduce disaster risk. In Malaysia, Ministry of Agri-
culture and Agro-Based Industry Malaysia introduce “crop insurance” to 
protect farmers from risks linked to climate change such as drought, 
diseases and floods. “In its first phase, the crop insurance will cover only 
padi. Later, it will include other agriculture activities such as livestock, 
agro-food commodities such as fruits and vegetables as well as the 
fisheries sector [52]. 

4.5. Farmers’ perception of government financial aid 

Several statements were offered in the questionnaire to understand 
the farmers’ perception of government financial aid for farmers affected 
by calamities, shown in Table 5. The results showed that 67% of the 
farmers agree that they are satisfied with the amount provided by the 
government. More than 63% of the respondents agreed that the gov-
ernment provided a good mechanism for flood management and only a 
small percentage responded negatively. 73% of responded agreed that 
they received financial aid lately. 56% agreed that they received pay-
ments one or two months after incurring losses. 

4.6. Willingness to have crop insurance and motivational factors 

This study found that the majority of the respondents (70%) were 
willing to have crop insurance in North West Selangor, Malaysia, as 
shown in Table 6. The most important motivational factor for willing-
ness to have crop insurance is to avoid the risk of losses from calamities. 
The second motivational factor is to reduce future economic cost, which 

is presented in Fig. 5. 
Agriculture is among the most disaster-prone sectors in Asia. This 

sector is highly vulnerable to hazards. Floods have been one of the most 
frequent disasters recorded around the world (45% of the total number 
of disasters). Other disasters, which commonly occur, are windstorms, 
droughts, earthquakes/tsunamis, extreme temperatures, climatic va-
garies, and insect pest infestations. 

4.7. Insurance best practices by country 

Some agriculture-based countries in the world have minimized the 
hazards in crop productions. The countries are focusing on several areas 
of concern such as crop type, agronomy practices, weather data, loan 
practices, and insurance product design in crop production. Table 7 
shows the agriculture insurance best practice by country and type as 
well as mechanisms for agricultural insurance in selected countries. The 
findings also reveal that agriculture insurance is popular in India, Japan, 
and the Philippines, followed by aquaculture, livestock, and others. 

5. Challenges and recommendations 

There are several challenges confronted by insurance companies in 
Malaysia as follows (Fig. 6): (i) Lack of experience in international 
practices: Insurance companies in Malaysia have minimal exposure to 
international practices in agricultural insurance. They lack knowledge 
and experience in product design, selling, rating, and implementation of 

Fig. 3. Major sources of risk as perceived by the respondents.  

Fig. 4. Risk management strategies practiced by the farmers.  

Table 5 
Perception towards government financial aid (N ¼ 320).  

Perception towards government financial aid (%) 

We are satisfied with the amount arranged by the government 67 
The government has provided a good mechanism for flood management 63 
We have received the financial aid lately 73 
We receive payments one or two months after incurring losses 56  

Table 6 
Willingness to have crop insurance.  

Item Frequency Percentage 

Yes 224 70 
No 96 30 
Motivational Factors to have crop insurance 
To avoid losing from disaster 243 76 
It is mandatory to have crop insurance 00 00 
To reduce future economic cost 48 15 
It is one of the risk management strategies 29 9 
Total 320 100  
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agriculture insurance; (ii) Limited agricultural insurance products: in-
surance companies in Malaysia are offering limited insurance products 
for crops and livestock. These products are not fulfilling the needs of 

farmers for disaster risk reduction. Moreover, these products have failed 
to maintain an international standard; (iii) Lack of necessary data: No 
common platform for data pooling or data management for agriculture 
insurance is present in Malaysia. Relatively high quality time-series 
production and yield data, as well as meteorological weather data, are 
needed to design effective agricultural insurance products; (iv) Limited 
financial capacity: Commercial insurance companies have limited 
financial capacity to invest in insurance staff training, policy design, and 
product development for agricultural insurance. They also have limited 
access to international insurance companies; and (v) High administra-
tive costs: The costs of insurance delivery, underwriting, and claims 
administration are comparatively high in agricultural insurance. The 
insurance companies need risk classification and monitoring systems to 
identify opportunities for group sales and seasonal production loans. 

Risk management is crucial to the investment and financing de-
cisions of farmers in developing countries and transition economies. 
Although agricultural insurance is one of the most often quoted tools for 
risk management, it can play a vital role in managing the risks involved 
in farming. In practice, agricultural insurance is almost invariably 
adjunct to a whole set of risk management measures, among which, 
adequate farm management practices constitute an important element. 
The loss and damages from calamities are hampering agricultural pro-
duction in the ASEAN region. Agriculture production in several states of 
the Peninsula Malaysia is also affected by calamities. Agriculture in-
surance policies can reduce disaster risks of the affected farmers. Several 
insurance companies in Malaysia have offered agriculture insurance 
products to reduce and minimize the agriculture production risk. The 
following recommendations can promote agriculture insurance in 
Malaysia and reduce the disaster risk in agro-production; (i) Govern-
ment initiatives: the government could act as a reinsurer against agri-
cultural losses. In this position, the government can provide protection 
for agricultural crop and livestock insurance initiatives, if local insurers 
and international reinsurers are unwilling to provide excess-of-losses; 
(ii) Public insurance companies: Public insurance companies could 
develop public-private partnerships with the domestic private insurance 
sector, NGOs, and other agriculture insurance schemes. These partner-
ships could provide financial and operational assistance to the local 
agricultural insurance market; and (iii) Agricultural insurance product 
design: Insurance companies could share their technical knowledge in 
designing and implementing agricultural insurance products. Within 
this partnership, they would be able to develop risk-assessment meth-
odologies and loss-adjustment procedures as well as training insurance 
personnel and creating awareness among the farmers. 

6. Conclusions 

The work performed in the context of this article allows two main 
conclusions to be drawn. Firstly, the study explored the potential effects 
of agriculture insurance for disaster risk reduction (DRR) because of 
unplanned urbanization, persistent poverty, and ecosystem degradation. 
The disaster risk reduction by financial strategies may play an important 
role in disaster risk reduction. Secondly, this study discussed the existing 
lack of experience to have a better financial mechanism, limited scope 
for product diversification, and high administrative operational costs. 
Consequently, this study recommends the strategies toward the risk 
reduction strategies for disaster risk reduction in Malaysia. This study 
may provide a basis for the design of suitable policies in Malaysia and 
other countries with similar economic conditions. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.ijdrr.2020.101626. 

Fig. 5. Motivational Factors to have crop insurance.  

Table 7 
Agriculture insurance best practice by country.  

Country Concerning areas Mechanisms 

Australia Agronomic practices, crop 
selection, conversation 
agriculture, crop type and 
variety, flexibility in crop 
showing activities 

On-farm storage, value-chain 
development, off-farm 
investment, enterprise diversity 

India Crop cutting experiments, 
weather data, crop loan 
practices, insurance product 
design 

Capacity building, awareness of 
farmers, crop insurance premium 

Japan Agro production-rice, 
sugarcane, wheat, barley, fruit; 
livestock 

Multi-peril insurance, 
designation of the total loss area, 
practice ‘Agriculture National 
Disaster Compensation Law- 
1947’ 

Philippines Crop production-rice, corn crop; 
livestock, fisheries, high value 
commercial crop 

Productivity enhancing, 
partnership with national and 
local authorities, government 
intervention to combat the 
climate change 

Source: Malaysia [63]. 

Fig. 6. Challenges of insurance companies in Malaysia.  
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