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Climate Change Adaptation Policy in Malaysia: Issues for Agricultural
Sector

Abstract

Malaysia is one of the highly vulnerable countries due to climatic changes. Here the changes
in climate factors cause adverse impacts on agricultural sustainability and relevant livelihood
sustainability. To adapt to these changes a prudent adaptation policy is very important.
Several countries follow different adaptation policy based on their localized socioeconomic
and geographical status. While defining its adaptation policy, Malaysia also needs to consider
several crucial factors. This study discusses issues relevant to the farmers’ adaptation to
climate change in Malaysia and also provides few recommendations that will help policy
makers to prepare the agricultural adaptation policy for climate change.

Key words: Agricultural sustainability; Sustainable livelihood; Climate change; Adaptation;
Mitigation; Policy; Malaysia

Introduction

The factors of climate are changing all over the world that adversely affects different social
groups differently. The agriculture is fully dependent on the factors of climate as a
consequence climate change has adverse impacts on agriculture and agriculture relevant
stakeholders. Among all the stakeholders, the farmer community is the most affected and risk
group due to their full dependency on agriculture.

Currently, Malaysia ranks as the 26th largest greenhouse gas emitter in the world with
a population of about 27 million, and it appears likely to move up the list quickly due to the
growth rate of emissions. Here, due to high greenhouse gas emissions, the temperature is
projected to rise by 0.3-4.5°C, which will cause the sea level to rise by about 95cm over a
hundred-year period. The changes in rainfall may fluctuate from about -30% to +30%. This
change will reduce crop yield and become prone to drought in many areas so that cultivation
of some crops such as rubber, oil palm, and cocoa will not be possible (NRS 2001). The
projection shows that the maximum monthly precipitation will increases up to 51% over
Pahang, Kelantan and Terengganu, while minimum precipitation will decrease between 32%
to 61% for all over Peninsular Malaysia. Consequently, annual rainfall will increase up to
10% in Kelantan, Terengganu, Pahang and North West Coast, and decrease up to 5% in
Selangor and Johor (NAHRIM 2006). This variation of climate factors will cause the
agricultural system to be vulnerable in Malaysia.

The average temperature in the rice growing areas in Malaysia is about 26°C. Under
the current climatic change scenario, temperatures above 25°C may cause decline in grain
mass by 4.4% per 1°C rise in temperature (Tashiro and Wardlaw 1989) and grain yield may
decline as much as 9.6 - 10.0% per 1°C rise (Baker and Allen 1993). Singh et al. (1996)
mentioned that the actual farm yields of rice in Malaysia vary from 3-5 tons per hectare,
where potential yield is 7.2 tons. They also mentioned that there is a decline of rice yield
between 4.6%-6.1% per 1°C temperature increase under the present CO; level, but a doubling
of CO, concentration (from present level 340ppm to 680ppm) may offset the detrimental
effect of 4°C temperature increase on rice production in Malaysia. In a recent study, it has
been found that a 1% increase in temperature will lead to 3.44% decrease in current paddy



yield, and 0.03% decrease in paddy yield in the following season. A 1% increase in rainfall
will lead to 0.12% decrease in current paddy yield, and 0.21% decrease of paddy yield in the
following season (Alam et al. 2010c).

Tisdell (1996) mentioned that rainfall variability increases the level of environmental
stress that affects the capability of the system to maintain productivity. It is projected that any
changes, both positive and negative, more than only 0.4% by 2020 will cause the yield of
paddy production in Malaysia to fall (NRS 2001). Alam et al. (2011a) mentioned that total
yearly rainfall in Malaysia is increasing but its monthly variation is too high. Therefore, the
effect of lower rainfall is almost possible to check through proper irrigation system, but the
opposite phenomenon of over rainfall for any particular time, especially at the end of the crop
cycle or at the maturity period, causes serious damages of crops, which is absolutely
uncontrollable now.

Moreover, the climatic factors affect, directly or indirectly, the social and economic
sustainability of the farmers. Climate changes causes crop damages, low productivity and
high production cost that leads to losses of farmers’ income, poverty level increases, and
seasonal unemployment rate increase (Alam et al. 2011b; Siwar et al. 2009). In Malaysia, the
most possible vulnerable states in terms of poverty are Sabah (23%), Terengganu (15.4%),
Kelantan (10.6%), Sarawak (7.5%), Kedah (7%), Perlis (6.3%) and Perak (4.9%), where the
projected temperature and rainfall changes are also very high (Ninth Malaysia Plan 2006,
NAHRIM 2006).

Due to the climate change the agricultural sector in Malaysia is vulnerable in terms of
economic aspects (Alam et al. 2011b), and the farming community is vulnerable in terms of
socioeconomic aspects (Alam et al. 2010a). Thus, here, adaptation is very important for
sustainability of agriculture and relevant livelihood.

Importance of Adaptation

As climate change is a continuous and long-term process, its effects and solutions are
similarly a time and effort consuming process. Most of the warming during the next 30 years
will be due to emissions that have already occurred. Over the longer term, the degree and
pace of warming mainly depend on the current and near future emissions (Stern 2007).

In recent years, adaptation has gained prominence as an important response measure,
especially for vulnerable countries, as it has become clear that some impacts are now
unavoidable in the short to medium term. According to IPCC (2001), adaptation refers to
“adjustments in ecological, social, or economic systems in response to actual or expected
stimuli and their effects or impacts. This term refers to changes in processes, practices, and
structures to moderate potential damages or to benefit from opportunities associated with
climate change”. It outlines a few basic principles: adaptation to short-term climate
variability and extreme events for reducing vulnerability to long-term climate change;
adaptation policy and measures assessed in a developmental context; adaptation occurs at
different levels in society, including the local level; adaptation strategy and the process by
which it is implemented are equally important. According to UNDP (2005), “A climate
change adaptation strategy for a country refers to a general plan of action for addressing the
impacts of climate change, including climate variability and extremes. It may include a mix
of policies and measures, selected to meet the overarching objective of reducing the country's
vulnerability.”



To adopt with climate change, conventionally, mitigation has received more attention
than adaptation, both from a scientific and policy perspective. Mitigation is the main way to
prevent future impacts of climate change, and it will reduce the cost of adaptation. Therefore,
any delay in mitigation strategy to reduce emissions will increase the need and cost of
adaptation, and increase the risk of global climate change. On the other hand, though
adaptation is not a substitute of mitigation, there are arguments for adaptation to be
considered as a response measure. Mitigation actions never stop a certain degree of climate
change due to historical emissions and the inertia of the climate system (IPCC 2001).
Moreover, mitigation effects may take several decades to manifest, where most adaptation
activities take immediate effect. Adaptation reduces risks associated with current climate
variability as well as addressing the risks associated with future climate changes, where
mitigation only focuses on future risks. The measures of adaptation can be applied to a local
scale or root level with the involvement of large number of stakeholders, where mitigation works in
the decision making level. In the current world, climate factors are exogenous variables that are
immitigable in a quick manner and as a consequence adaptation is the most appropriate way
to cope with the system properly. It is therefore important to balance between measures
against the causes of climate change and measures to cope with its adverse effects (Stern
2007; Pielke et al. 2007).

Adaptation strategies are crucial for vulnerable groups because failure to adapt could
lead to "significant deprivation, social disruption and population displacement, and even
morbidity and mortality” (Downing et al. 1997). The most critical problem is to identify the
appropriate adaptation policies that favor the most vulnerable groups. Different approaches
have been taken by different countries to adapt to climate changes. Nepal takes the approach
of community based adaptation measures to weather related disasters, micro-finance
mechanism through special insurance scheme to cope with increasing flash-flood, and
adaptation through institutional arrangement. Mongolia takes the approach of policy
framework for adaptation strategies for the Mongolian rangelands to climate change at
multiple scales, and risk communication at multiple levels to build common awareness. India
takes the approach of promoting integration of adaptation strategies into developmental
policies by effectively communicating climate risks and adaptation measures. Philippines
takes the approach of mainstreaming climate change adaptation in watershed management
and upland farming. Bangladesh takes the approach of participatory climate risk assessment
and development of local adaptation action plans, community-based practice to survive in
changing ecosystem condition- permanent flood (water logging), and household level
adaptation. Now it is very essential for the vulnerable countries to take relevant adaptation
approaches and policies based on the sort of climate change problems, socioeconomic, and
geographical characteristics.

The IPCC distinguishes several types of adaptation (IPCC 2001): Anticipatory/
Proactive Adaptation- that takes place before impacts of climate change are observed;
Autonomous/ Spontaneous Adaptation- that does not constitute a conscious response to
climatic stimuli but is triggered by ecological changes in natural systems and by market or
welfare changes in human systems; Planned Adaptation- that is the result of a deliberate
policy decision, based on an awareness that conditions have changed or are about to change
and that action is required to return to, maintain, or achieve a desired state; Private
Adaptation- that is initiated and implemented by individuals, households or private
companies, usually related to the actor's rational self-interest; Public Adaptation- that is
initiated and implemented by governments at all levels, usually directed at collective needs;
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and Reactive Adaptation- that takes place after impacts of climate change have been
observed.

IPCC (2001) mentioned a few issues which refer to adaptation assessment as the
“practice of identifying options to adapt to climate change and evaluating them in terms of
criteria such as availability, benefits, costs, effectiveness, efficiency and feasibility”. Policy
makers also need to focus on the determinants of adaptation capacity that have been
suggested by Yohe (2001): the range of available technological options for adaptation; the
availability of resources and their distribution across the population; the structure of critical
institutions, the derivative allocation of decision-making authority, and the decision criteria
that would be employed; the stock of human capital, including education and personal
security; the stock of social capital, including the definition of property rights; the system’s
access to risk-spreading processes, e.g., insurance; the ability of decision makers to manage
information, the processes by which these decision-makers determine which information is
credible and the credibility of the decision-makers, themselves, and the public’s perceived
attribution of the source of stress and the significance of exposure to its local manifestations.
Therefore, while developing an approach to adaptation, Malaysia should carefully focus on
several issues.

Adaptation Policy

Adaptation is too broad to attribute its costs clearly, because it needs to be undertaken at
many levels, including at the household and community level, and many of these initiatives
are self-funded (Stern 2007). Options for agricultural adaptation can be grouped as
technological developments, government programs, farm production practices, and farm
financial management (Smit and Skinner 2002). Thus, it has been suggested to prepare a
planned and proactive adaptation strategy to secure sound functioning of the economic, social
and environmental system (Alam et al. 2010e). Relevant specific policy recommendations are
also proposed below for different stakeholders for better coping with the problem.

Government’s Policies, Challenges and Actions

Government as the policy and law making authority has to play the most influential role to
ensure adaptation at all levels. It is the main responsibility of the government to arrange
enough supports to adopt farmers to climate change and try to make farmers self-sufficient
rather than subsidy dependent.

Government bodies need to carefully define its subsidy supports and incentive
programmes to influence farm-level production practices and financial management. Here,
agricultural policies and investments need to be more strategic (Alam et al. 2011d).
Furthermore, these policies need to be defined and ensure the compensation, minimum
income protection, and insurance facility for the affected groups — individual farmers or
farms.

Currently, the government has allocated a certain amount of land only for Malay
farmers even though their productivity is lower than other ethnic groups (Alam et al. 2011c).
It is also a threat for achieving self-sufficiency level of paddy production at the national level.
At the same time, due to having high productivity of Chinese farmers, if government allots
more land to Chinese farmers, it will create a social imbalance. Therefore, the government
should initiate policies that aim to help Malay farmers boost their productivity through
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specific training or education programmes, awareness creation programmes or extra incentive
programmes.

Production practices are important relative to current government policy. Government
assigned the area only for paddy production. It has several implications. Farmers are not
allowed to select crops of their own choice regardless of their tendency to produce own
chosen crops (Alam et al. 2011d). Moreover, land degradation is high in this area due to
mono crop production. Here, based on soil suitability, crop rotation and crop variety are
needed to maintain land fertility and reduce the risk of climate change. Government has to
ensure resource allocation properly with enough relevant infrastructural and informational
supports. It also needs to develop programmes to control the influences of the usage of all
types of fresh water resources and its reservation.

Other relevant factors, such as agricultural wage, land leasing system and rate,
maximum farm size, etc. need much attention (Alam et al. 2011e). These factors are very
important for sustainability of small farmers, poverty reduction and reduce income inequality
(Alam et al. 2010d, 2011c). Government’s attention to these factors will help increase overall
productivity to gain self-sufficiency, or close to self-sufficiency, and to ensure food security
(Alam et al. 2011f).

Government currently provides chemical fertilizers to farmers to increase
productivity. Government policy should be environmentally friendly so that subsidy would be
provided more on organic fertilizers than chemical fertilizers. Moreover, technological
development should get high priority as it is proven to have positive impacts on paddy yield
(Alam et al. 2010c). Government needs to spend more and also subsidize more on
technological improvements to get more benefits in the future.

In the planning processes, policy makers need to take into account the barriers to
adaptation including ecological, financial, institutional, and technological barriers, as well as
information and cognitive hurdles. Other few important issues need to be focused upon, such
as stakeholders may not be sufficiently informed about the needs and possible strategies of
climate change (Eisenack and Kropp 2006; Eisenack, Tekken and Kropp 2007), farm level
faces uncertain future which hinders the development process and poses an obstacle to the
implementation of adaptations policy (Behringer et al. 2000; Brown et al. 2007), and the
policy deals with different conflicting interest groups. Policy makers also need to understand
the impact of climate change on changing socioeconomic conditions. Based on the
socioeconomic patterns, different countries follow their own approaches to adaptation to
climate change. Malaysia is in the process of determining its adaptation approach. It should
carefully determine its adaptation policy based on climate change related potential
socioeconomic vulnerability among different stakeholders at different levels. For example,
farmers need more intensive health care supports from government with respect to climate
change related disease, and they expect training, advices, and guidelines in regard to
adaptation to climate change (Alam et al. 2011e). It also needs to consider climate change
adaptation as risk management approach rather than trying to preserve/conserve present
conditions. In a holistic plan, the climate change problems and its adaptation and mitigation
need to be an integral part of the overall development program of Malaysia.

Moreover, government needs to be the main player in terms of coordination and
collaboration among different government agencies and also external parties. Coordination
among environmentalists, politicians, economists, and agricultural policy-makers is very



essential to integrate issues of climate change into existing agricultural policies and
development programmes.

Finally, to avoid future climate changes and to control pollutions and emissions, a
proper mitigation policy is urgently required for Malaysia. There are innumerable
uncertainties in current climate change projections. Moreover, these projections do not
incorporate the complex socio-economic relationships in the model. Further, there is a chance
that in future, the agricultural sector will also need to include mitigation policies due to the
emission from commercial farming. Several programmes, such as the Clean Development
Mechanism (CDM) to balance carbon emission, may be needed in future for both agriculture
and wider development activities. Therefore, policymakers need to take flexible policy
approaches to cope with increased uncertainty in the future.

Farm Level Policies and Strategies

To enable farmers adapt to climate change, initially it is very important to make them aware
about future risk of climate change, especially climate change related socioeconomic
vulnerabilities (Alam et al. 2010b, d). It will prepare them to deal with climate change and
other socioeconomic stresses, and let them think about how to respond in adverse situations.

Secondly, the production practices of farms and individual farmers need to be kept up
to date with the changes in climate factors. They should also take all precautions and be
aware of the uncertainty of low rainfall and heavy rainfall. They must be careful in arranging
proper water management, both in terms of irrigation facilities and quick water logout
facilities (Alam et al. 2011g). Apart from that, they also need to understand the importance of
proper timing and react quickly at the sight of upcoming rainfall events.

Thirdly, as the supply of irrigation water and changing crop cycle are emerging
problems in the IADA area (Alam et al. 2011a), farmers should be informed about crop
rotation, crop portfolio, and crop substitutions to address the environmental variations and
economic risks associated with climate change. Moreover, they need to utilize land properly
and change the location of crop production if possible, to cope with extreme cases. Further,
they also need to develop efficient irrigation practices to address the moisture deficiencies
and drought associated with climate change. Finally, they need to adapt to the changing
duration of growing seasons and associated changes in climate factors.

Finally, the financial management of farms and farmers too need to be secured for a
minimum of two seasons so that if crop is damaged in one season, they will be prepared and
have the seeds for the next season; their ability to bear the cost of another crop production
will guarantee their survival financially up to the collection of the new crops. Currently,
heavy rainfall and storm is a very common phenomenon in the study area. For that reason,
farmers, here, should take the initiative for crop sharing, forward rating, hedging, and
insurance etc. Farmers also mentioned about the necessity of insurance facility, but no such
option is currently available here. Moreover, they need to take income stabilization
programmes, such as portfolio of investment, saving scheme, minimum income protection by
government or insurance etc, to reduce the risk of income loss due to changing climate
conditions and variability.

Involvement of Other Stakeholders



Mitigation of, or adaptation to, climate change is an issue that concerns all sectors and levels
of everyday life; be it political, administrative or economic. To better cope, cooperation is
necessary across countries, sectors and administrative levels. Relevant actors are needed to be
aware of the benefits of cooperation to gain long-term benefits instead of focusing only on
short-term and individual interests.

On the basis of several requirements of farmers, different new groups need to be
involved to ensure that the required facilities are provided. Financial institutions need to be
involved more to provide supports related to loan, insurance, saving schemes, hedging/future
option etc. NGOs should also be involved more to provide supports related to training, health
care, advices etc. In addition, it is important to involve researchers to share their findings on
changes in climate factors and level of effects of the changes.

Moreover, technological adaptation is most important to deal with the problem in the
long run. Development of technology is a boundless area. It can be developed in several
possible ways. The highest efficient way of technological advancement is being able to solve
the problem, such as China made an example of man-made precipitation as well as protect
precipitation (MacLeod 2006). Until gaining such a complete advancement, there should be a
few alternative options that will help to adapt to climate change in the following different
ways:

e to solve the problem: controlling the pattern of rainfall, sunshine, moisture level

e to improve shielding resources: protect crops from excessive rainfall or sunshine,
solve water logging problems

e to develop defensive approach: varieties of crops development, rainfall and
temperature tolerant plants, find alternative crops, hybrids

e to find alternative approach: changing crop cycle, reduce the timing of crop cycle

e to provide information: weather forecast, early warning system, ensuring delivery
of proper information to farm level

Finally, as climate change is not particularly related to any community, everyone
needs to be informed about its impacts and they should also be encouraged to think about its
possible adaptation approaches. Due to social interaction, the socioeconomic variables of any
community have strong linkages, interactions and influences of other community, and for any
national or common issue all social groups are interconnected and, more or less, affected.
Therefore, everyone in the society needs to build up a mind set about the warming climate,
and what needs to be done. At the same time, people, particularly those in the richer
countries, need to explore the best ways to build low-carbon economies in spite of their
luxurious and overconsumption patterns of lifestyle. That will help to curb the socioeconomic
vulnerability of any particular groups in the society, and enable everyone in similar types of
mentality to cope with the adverse effects of climate change.

Conclusion

Climate is changing all over the world, but the phase of changes and effects are different
among areas and sectors. Due to climate change, the socioeconomic statuses of the farmers,
the direct and most vulnerable group, are affected significantly. Climate changes causes crop
damages, low productivity and high production cost that leads to losses of farmers’ income,
high poverty level, high inequality, and finally the reduction of farmers’ active involvement



in agriculture. Ownership criteria of cultivated land are changing because, due to less returns,
small owners rent out land to the large farms. Uncertainty of climate change causes frequent
sickness, diseases, and health hazard to the farmers. Moreover, off-farm wage rate is higher
than the agricultural income so that farmers try to engage in agriculture on a part-time basis.
Government makes rules to produce specific crops in particular area, but farmers’ tendency is
to shift crops due to the changes in agricultural profitability. As a result, the paddy producing
area is continuously decreasing in the last few years.

Adaptation is very essential in the long run for agricultural and livelihood
sustainability in Malaysia. Adaptation approaches need to be followed at individual farmer
level, and policy level. Adaptation will be highly dependent on technology in the long-run
and financial protection in the short-run. Government bodies too need to take preferable
subsidy policy and ensure financial sustainability for the farmers.
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