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INTRODUCTION:

What is climate change?

The variation in the global climate or  regional climates over 
time, such as

* variations in sunlight intensity 
* greenhouse gas emission
* higher sunlight intensity, temperature rise
* extreme temperature
* unexpected rainfall, losses of ecosystem and so 

on…

Caused by processes of internal and external forces to the Earth

More recently, human activities have contributed to climate 
change

there is 90-95% likelihood that changes in modern climate have 
been in part caused by human actions.



�� The climatic factors as expressed by the amount of rainfall, sunThe climatic factors as expressed by the amount of rainfall, sunshine shine 
hours, temperature, relative humidity and length of the drought hours, temperature, relative humidity and length of the drought period period 
result in yearresult in year--toto--year and areayear and area--toto--area variability of crop productionarea variability of crop production

�� The agriculture sector has got high attention after the recent fThe agriculture sector has got high attention after the recent food crisis, ood crisis, 
especially the rice price hike all over the world, in 2008. The especially the rice price hike all over the world, in 2008. The concept concept 
of of sustainable agricultural development and food security sustainable agricultural development and food security again again 
gained priority. Then the issue of climate change has got high pgained priority. Then the issue of climate change has got high priority riority 
because of its both positive and negative impacts on sustainablebecause of its both positive and negative impacts on sustainable
agricultureagriculture

�� The changing patterns of climate factors adversely affect the soThe changing patterns of climate factors adversely affect the social, cial, 
economic and environmental agents all over the world. The agricueconomic and environmental agents all over the world. The agriculture lture 
is fully dependent on the factors of climate as a consequence clis fully dependent on the factors of climate as a consequence climate imate 
change play adverse impacts on agriculture and agriculture relevchange play adverse impacts on agriculture and agriculture relevant ant 
stakeholders. Among all the stakeholders, farmer community is thstakeholders. Among all the stakeholders, farmer community is the e 
most affected and risk group due to their full dependency on most affected and risk group due to their full dependency on 
agricultureagriculture
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IMPACTS OF CC ON ASIAN AGRICULTURE:

Southeast Asia, as a tropical region, has endured climate 
extremes that include the monsoon, tropical cyclones, El Niño 
and La Niña events, extreme variability in rainfall, and very 
high temperatures. Further climate change is predicted to 
make these conditions more acute and challenging with to the 
physical impact on people, their livelihoods, and the 
environment as a whole.
Climate change is already affecting Southeast Asia and 
impacting many sectors. It has affected the quantity and 
quality of water resources. Extreme weather events such as 
drought, flooding, and tropical cyclones are increasing in 
frequency and intensity, and have contributed to a decline in 
the production of grains and industrial crops, fish supply, and 
forest harvests.



Asia-Pacific region will experience the worst effect on 
rice and wheat yields worldwide, and decreased 
yields could threaten the food security of 1.6 billion 
people in South Asia.

The crop model indicates that in South Asia, average 
yields in 2050 for crops will decline from 2000 levels 
by about 50 percent for wheat, 17 percent for rice, 
and about 6 percent for maize because of 
climate change. 

In east Asia and the pacific, yields in 2050 for crops 
will decline from 2000 levels by up to 20 percent for 
rice, 13 percent for soybean, 16 percent for wheat, 
and 4 percent for maize because of climate change.



The Asian countries most vulnerable to climate 
change are Afghanistan, Bangladesh, Cambodia, 
India, Lao PDR, Myanmar, and Nepal.

Afghanistan, Bangladesh, India, and Nepal are 
particularly vulnerable to declining crop yields due 
to glacial melting, floods, droughts, and erratic 
rainfall, among other factors.

Asia is the most disaster-afflicted region in the 
world, accounting for about 89 percent of people 
affected by disasters worldwide.
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�� UN Development Report mentioned COUN Development Report mentioned CO22 emissions in Malaysia emissions in Malaysia 
increased by 221% during the period of 1990 to 2004, that is incincreased by 221% during the period of 1990 to 2004, that is included luded 
30 biggest greenhouse gas emitters30 biggest greenhouse gas emitters

�� Malaysia ranks as the 26th largest greenhouse gas emitter in theMalaysia ranks as the 26th largest greenhouse gas emitter in theworld world 
with a population of about 27 millionwith a population of about 27 million

�� Temperature is projected to rise by 0.3Temperature is projected to rise by 0.3oC to 4.5C to 4.5oC and see level rise C and see level rise 
about 95cm over a hundred year period (NAHRIM 2006)about 95cm over a hundred year period (NAHRIM 2006)

�� Projection shows maximum monthly precipitation will increases upProjection shows maximum monthly precipitation will increases upto to 
51% over Pahang, Kelantan and Terengganu, while minimum 51% over Pahang, Kelantan and Terengganu, while minimum 
precipitation decrease between 32% to 61% for all over Peninsulaprecipitation decrease between 32% to 61% for all over Peninsular r 
Malaysia.  Annual rainfall will increase up to 10% in Kelantan, Malaysia.  Annual rainfall will increase up to 10% in Kelantan, 
Terengganu, Pahang and North West Coast, and decrease up to 5% iTerengganu, Pahang and North West Coast, and decrease up to 5% in n 
Selangor and Johor (NAHRIM 2006)Selangor and Johor (NAHRIM 2006)

Climate Change in Malaysia
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�� The average temperature in riceThe average temperature in rice--growing areas in Malaysia is about growing areas in Malaysia is about 
2626ooC. Temperature above 25C. Temperature above 25ooC may decline grain mass of 4.4 % per C may decline grain mass of 4.4 % per 
11ooC rise (Tashiro and Wardlaw, 1989) and grain yield may decline aC rise (Tashiro and Wardlaw, 1989) and grain yield may decline as s 
much as 9.6 to 10% (Baker and Allen, 1993)much as 9.6 to 10% (Baker and Allen, 1993)

�� Singh et al. (1996) found that a decline of rice yield between 4Singh et al. (1996) found that a decline of rice yield between 4.6 to .6 to 
6.1% per 16.1% per 1ooC increases of temperature under the present COC increases of temperature under the present CO22 levellevel

�� The actual farm yields in Malaysia vary from 3The actual farm yields in Malaysia vary from 3--5 tons ha5 tons ha--11, (i.e. , (i.e. 
potential yield in Malaysia per hapotential yield in Malaysia per ha--11 is 7.2 tons (Singh et al., 1996)is 7.2 tons (Singh et al., 1996)

�� Alam et al. (2009) mentioned, total yearly rainfall in Malaysia Alam et al. (2009) mentioned, total yearly rainfall in Malaysia is is 
increasing but its monthly variation is too high. The effect of increasing but its monthly variation is too high. The effect of lower lower 
rainfall is almost possible to check through proper irrigation srainfall is almost possible to check through proper irrigation system, ystem, 
but excess rainfall for any particular time, especially at the ebut excess rainfall for any particular time, especially at the end of the nd of the 
crop cycle or at the maturity period, causes serious damages of crop cycle or at the maturity period, causes serious damages of crops, crops, 
which is absolutely uncontrollablewhich is absolutely uncontrollable

Climate Change in Malaysia ContCont……



�Vulnerability is a function of three key factors:

Exposure to climate change risks;
Sensitivity to changes in climate conditions; and
Adaptive capacity to cope with potential climate risks or actual
hazards

�Vulnerability applies to countries, regions, economic sectors, 
individual etc.

�Vulnerability indicates an exposure to potential risks 
without having adequate capacity to cope with or adapt to 
changes in the environment

�Increased risk of floods, potentially displacing tens of 
millions of people, due to sea level rise and heavy rainfall 
events, especially in Small Island States and low-lying deltaic 
areas. 
Bangladesh is projected to lose about 17% of its land area 
with a sea level rise of one meter - very difficult to adapt due 
to lack of adaptive capacity



Impacts are worse - already more flood and drought prone and a large share 
of the economy is in climate sensitive sectors

Lower capacity to adapt because of a lack of financial, institutional and 
technological capacity and access to knowledge

Climate change is likely to impact disproportionately upon the poorest 
countries and the poorest persons within countries, exacerbating 
inequities in health status and access to adequate food, clean water and other 
resources.

Net market sector effects are expected to be negative in most 
developing countries

Need for micro/case study on socioeconomic impacts of climate change
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Methodology of the Research 

Data Collection:Data Collection:

� The primary data has been collected through an in depth survey on 
paddy producing farmers in the area of Integrated Agricultural 
Development Area (IADA), North-West Selangor, Malaysia. 

� A structured questionnaire is used and data is collected through
interview guide by the regular remunerators of IADA authority under 
the direct supervision of IADA officials. 

� There are total 10,300 farmers are available for paddy production and a 
sample of 198 respondents is considered for this study. The number of 
sample was proportionately distributed among the eight areas based on 
the size of the land area. The sample within the area was selected as 
stratified random basis. 

� For time series secondary data, this study relies on several publications 
of IADA, North-West Selangor, Malaysia. 



Figure 3.1:

Geographical Distance 
among the Paddy 
Fields and Irrigation 
Areas under IADA in 
North-West Selangor, 
Malaysia

Source: IADA 2009

Name of the 
Area

Paddy 
Land 

Area(Ha)

Distribution 
of Land 

Area

No. of 
Enlisted 
Farmers

Distribution 
of Farmers

No. of 
Sample

Distribution 
of Sample

Bagan Terap 2,365 13.00% 1,180 12.60% 25 13.00%
Panchang Bedena 3,174 17.40% 1,996 21.40% 35 17.40%
Pasir Panjang 1,617 8.90% 1,229 13.20% 18 8.90%
Sawah Simpadan 2,304 12.60% 1,460 15.60% 25 12.60%
Sekinchan 1,863 10.20% 361 3.90% 19 10.20%
Sg Leman 1,936 10.60% 527 5.60% 24 10.60%
Sg Nipah 1,734 9.50% 1,674 17.90% 20 9.50%
Sg. Burong 3,240 17.80% 905 9.70% 32 17.80%
All Area 18,233 100% 9,332 100% 198 100%

Table 3.1:

Distribution of 
Survey Sample

Source: IADA 2009



Relationship of the paddy production with the temperature and rainfall in 
Malaysia

Yt = α11 + β11 X1t + β12 X2t + β13 X1t-1 + β14 X2t-1 + β15 X3t + ε11
(1.1)

lnYt = α21 + β21 lnX1t + β22 lnX2t + β23 lnX1t-1 + β24 lnX2t-1 + β25 lnX3t + ε21 (1.2)

Here, Yt = Average Yield of Paddy Production per Season (ton/ per ha)
X1t = Average of Monthly Rainfall per Season (mm)
X2t = Average of Daily Temperature Rate per Season (oC)
X3t = Technology (Dummy Data as, t= 1, 2, 3… )
α = Constant; β = Coefficient; ε = Residual

Randomness of Rainfall and Temperature

Zt = µ1 + ρ1 Zt-1 + ε1t (2.1)

St = µ2 + ρ2 St-1 + ε2t (2.2)

Here, Z = Average Monthly Rainfall (mm) 
S = Average of Daily Temperature Rate per Season (oC)
µ = Constant; ρ = Parameter of stationarity; ε = Residual



Socioeconomic factors relation with agricultural yield 

Pi = α + β1W1i+ β2W2i + β3W3i + β4W4i + β5W5i + β6W6i+ β7W7i+β8W8i +  β9W9i + 
β10W10i+  β11W11i + β12W12i+ β13W13i + β14W14i + β15W15i + β16W16i+ β17W17i+
β18W18i + β19W19i +  β20W20i+ β21W21i + β22W22i+  β23W23i+ε (3.1)

Here, Pi = Yield of Paddy Production
W1i = Ethnicity of the Farmer (Dummy Variable where Malay=1, Other= 0)
W2i = Gender of Farmer (Dummy Variable where Male=1, Other= 0)
W3i = Age of the Farmer
W4i= Secondary Occupation (Dummy Variable where Having Secondary Occupation= 1, No Secondary Occupation= 

0)
W5i= Tertiary Education (Dummy Variable where Having Tertiary Education= 1, Other= 0)
W6i= Primary Education (Dummy Variable where Having Primary Education= 1, Other= 0)
W7i= Secondary Education (Dummy Variable where Having Secondary Education= 1, Other= 0)
W8i = Family Size / No. of Family Members
W9i= Non-Agriculture to Agricultural Income Ratio
W10i = No. of Available Vehicle
W11i = Distance between Home and Field
W12i = Farm Size/ Size of Paddy Cultivated area
W13i= Mixed Ownership of Land (Dummy Variable where Both Own and Rent Land Use= 1, Other= 0)
W14i = Own Land (Dummy Variable where Own Land Use =1, Other =0)
W15i = No. of Available Machineries
W16i = Locality Sawah Simpadan (Dummy Variable where Sawah Simpadan= 1, Other= 0) 
W17i= Locality Sekinchan (Dummy Variable where Sekinchan= 1, Other= 0) 
W18i= Locality Sg. Nipah (Dummy Variable where Sg. Nipah= 1, Other= 0) 
W19i= Locality Bagan Terap (Dummy Variable where Bagan Terap= 1, Other= 0) 
W20i= Locality Sg. Burong (Dummy Variable where Sg. Burong= 1, Other= 0) 
W21i = Locality Pasir Panjang (Dummy Variable where Pasir Panjang= 1, Other= 0) 
W22i = Locality Sg. Leman (Dummy Variable where Sg. Leman= 1, Other= 0) 
W23i = Know/ Aware about Climate Change
α = Constant; β = Coefficient of Respective Explanatory Variable; ε = Residual



� RESULTS & DISCUSSION:

� IMPACTS OF CC ON PADDY YIELD:
� Temperature and rainfall show strongly significant negative relationship 

with paddy yield over the time. 

� At 1% increase in temperature will lead to 3.44% decrease in current 
paddy yield, and .03% decrease in paddy yield in next season. 

� At 1% increase in rainfall will lead to .12% decrease in current paddy 
yield, and .21% decrease of paddy yield in next season. 

� Moreover, Technology shows a significant positive relationship with 
paddy production. 1% improvement of technology will lead to .16%
increases of the paddy yield 
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Impacts of Climate Change on Crop Productivity

� The projection (MOSTE 2001) showed that any positive or negative
variation of above 0.4% in both rainfall and temperature will decrease 
the yield of paddy production by 2020

� Positive or negative variation of above 0.7% in both rainfall and 
temperature by 2040, paddy yield tends to decline further and this 
negative trend of paddy yield is expected to continue by the year 2060

� 21.2% of farmers indicated that climate change causes productivity to 
decline

� 48% farmers indicated that natural disaster, drought, pest attack, and 
plant disease negatively affect the crop productivity and hence changes 
the time of crop cycle

� A total of 64% farmers indicated that they have had experienced 
reduced amount of paddy production due to climatic variation in the 
area

� Given the choice, 23.7% farmers have chosen to continue growing 
paddy followed by 19.7% farmers who like to produce only short term 
or seasonal plants
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Impacts of Climate Change on Farms’ Profitability

� The projection (MOSTE 2001) showed that any positive or negative
variation of above 0.4% in rainfall will decrease farmers’ income 
earning as well as profitability from paddy production in the next 
several decades

� Profitability is an important factor which affects farmers’ crop 
selection

� While selecting crops, 37.9% farmers’ decision criteria are based on 
the profit that includes high return, government subsidy, and high 
turnover

� While selecting crops, 38.4% farmers indicated that they consider their 
skills and less requirement of effort to cultivate and manage the crops
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Impacts of Climate Change on Crop Selection

� Beside producing paddy in the IADA fields, farmers also like to 
produce seasonal crops, seasonal fruits, and seasonal vegetables

� A total of 3% farmers produce these crops and a maximum of 7.6% of 
agricultural income comes from such production of non-paddy crops

� 6.6% farmers are engaged in livestock production, which provides a 
maximum of 27.9% of total agricultural income to the IADA farmers

� The IADA areas are designated only for paddy production,  paddy 
production in the area currently provides 90.3% of agriculture related 
income to the farmers

� About one third of those farmers engaged in IADA area also have 
income from permanent plant such as, mango, coconut, palm oil, 
cocoa, banana, etc

� The cultivation of permanent plants provides 7% of agricultural 
income,  a maximum of 63.7% of agricultural income comes from 
these crops.
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Impacts of Climate Change on Food Security

� The target of the IADA is 7.5 tons paddy production per hectare, but 
the actual average yield is 6.85 tons per hectare

� Individual cases, currently 67% of farmers and 51.8% areas of the 
IADA fields are below the target level

� Paddy yield in the IADA area of West Selangor reported was 5.042
tons per hectare in 2007 while the yield decreased to 4.819 tons per 
hectare in 2008 (Agriculture Statistical Handbook 2008)

� 64.1% of all the surveyed farmers reported that yield of paddy 
production decreases due to climate change while a total of 65.2% of 
those farmers further reported the same impact for the other crops

� The survey also reveals a remarkable finding that, given the choice, 
7.1% of farmers are not willing to produce paddy in next season,
whereas the average decrease of paddy land reported by the IADA 
Authorities for the last three years was 0.34%

� So it appears that continuous decreases in crop yield could negatively 
affect both the self-sufficiency and long-term food security of the 
country



� VULNERABILITIES:
� Over the last five years the vulnerability of few agriculture relevant factors 

increases very strongly: injurious insects/pests (reported by 42.9% farmers), 
high temperature (reported by 58.6% farmers), soil fertility loss (reported by 
49.5% farmers), and cost of input materials (reported by 61.1% farmers); 

� the vulnerability of few factors increases moderately: low rainfall 
(reported by 45.5% farmers), excessive rainfall (reported by 35.9% 
farmers), and labor scarcity (reportedb  y 47.5% farmers); 

� the vulnerability of few factors are same: weeds (reported by 79.4% 
farmers); 

� the vulnerability of few factors decreases: such as, drainage water supply 
(reported by 22.2% farmers) and low paddy price (reported by 55.1% 
farmers)



� SOCIOECONOMIC STATUS OF FARMERS
� 68.2% paddy farmer agrees that paddy production is no more profitable 

due to low productivity, but 67.2% farmer says paddy production is 
better than other crops production because of huge subsidy and 
incentives

� Due to decreases of income from agriculture, currently 2.1% paddy 
farming population live below $1 dollar poverty line, and 8.2% 
population live below $2 dollar poverty line. Calculated with Malaysia 
poverty line 3.5% of households  live below poverty line

� The subsidy also needs to increase gradually matching with the 
increasing effects of climate changes to adopt farmer with income 
losses; otherwise poverty rate increase in future

� Current target of IADA is to ensure RM 2,000 monthly income only
from paddy production for each farmer, there are estimated 44% 
households currently below this level. 

� In spite of huge subsidy, 12.1% farmer cannot cope with climate 
change by current level of supports.  Due to productivity decreases, 
farmers’ dependency on external supports increases to maintain a 
certain level of regular income



� The household income of farmers shift from agriculture to other sources such 
as, non-agricultural wage/ salary, business income, spouse income, children 
income, pension, welfare, land rent, other rent, savings or investment return-
dividend, interest, share market return, trust fund return, insurance etc. 

� 41.4% farmer has income from outside of agricultural sources, which is 
maximum 97.7% for any individual case.  Average 14.3% income of paddy 
farming household comes from non-agricultural income

� The attention towards agriculture decreases and farming treats as secondary 
occupation instead of main occupation. Currently, 17.2% farmer engaged in 
agriculture on part time basis and 61.7% of them are not passionate for 
agriculture

� Many farmers are searching another job and try to reduce their involvement 
with agriculture as full time engagement to part time workers because 56.6% 
thinks full time engagement in agriculture is less profitable than part time 
engagement



• Adaptation

– The adaptation involves developing ways to protect 
people and places by reducing their vulnerability to 
climate pattern. 

– Agricultural adaptation options could be grouped as: 

(a) technological developments;

(b) government programs;

(c) farm production practice; and 

(d) farm financial management. 



• (a) Technological developments

– Technological adaptations could be developed  through 
research programme undertaken. These includes:

-Resource management innovations (e.g. water 
management innovation, irrigation, farm level resource 
mgt- to address risk of moisture deficiency)

-Crop development( crop varieties tolerant to changing 
climatic conditions)

-Weather and climate information systems (e.g. early 
warning system, daily and seasonal weather forecasts)



• (b) Government programs

– Government programs are institutional responses to the 
economic risks associated with climate change and have 
the potential to influence farm-level risk management 
strategies. These includes:

-Agricultural subsidy and support programs (modify 
subsidy and insurance programs wrt to climate related 
loss of crop yield)

-Resource management programs( water res use & mgt 
strategies wrt changing climatic conditions)



• (c) Farm production practice
– Farm production practices (i.e. diversify crop types and 

varieties, land use pattern, irrigation etc.) involve changes 
in farm operational practices, which may be stimulated or 
informed by government programs or industry initiatives. 
These includes:

-Farm production (diversify crop type & varieties to suit 
climatic changes)

-Land Use (change location of production to address 
risks wrt climate change)

-Irrigation (to address moisture deficiency wrt climate 
change

-Timing of operations (change to address changing 
duration/season due to climate change)



• (d) Farm financial management

– Farm financial adaptations involve decisions with respect to 
crop insurance, crop shares and futures, income stabilization 
programs, household income( invest in crop shares & futures 
to reduce risks of climate change income loss)

– Farm financial adaptation options are farm-level responses 
using farm income strategies such as both private and 
government supported to reduce the risk of climate-related 
income loss which might support and incentive programs 
greatly influence farm financial management decisions (e.g. 
participate in income stabilization prog. to reduce risk of 
income loss due to climatic conditions and variability)



� To adopt with climate change farmers need many extra supports relevant 
with farming practices: 
� water management innovation (required by 70.7% farmers), 
� irrigation system innovation (required by70.2% farmers), 
� moisture deficiency protection related innovation (required by 72.2% 

farmers), 
� develop new crops or find out verities of crops or innovation of climate 

changes tolerant crops (required by 68.7% farmers), 
� better information system for early warning (required by 80.8% 

farmers) 
� forecast climate factors (required by72.2% farmers), 
� irrigation infrastructure supports(required by 78.8% farmers), 
� diversify crops types (required for 51% farmers), 
� change land usage patterns (required for 71.7% farmers), 
� price subsidy for input cost(required by 79.8% farmers),



� Farmers also strongly expect supports that related with socioeconomic 
adaptation towards climate change:
� cash incentive (required by 79.8% farmers), 
� insurance or income protection (required by78.3% farmers), 
� transportation infrastructure supports (required by78.8% farmers), 
� Adaptation guideline or suggestions (required by80.8% farmers), 
� merge individual to group farm (required by71.2% farmers), 
� And few farmers expect health facilities, and education facility especially 

related to training opportunity etc 

� Among different types of external supports, farmers setup the priority of 
supports in the following order, based on the importance of each categorical 
support to adopt with climate change:
� (i) financial and encouraging supports, 
� (ii) information related supports, 
� (iii) resource management innovation relevant supports, 
� (iv) crop development related supports, 
� (v) production practice relevant supports
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�� Climate change is a continuous and long term process; its effectClimate change is a continuous and long term process; its effects s 
and solutions are similarly time taking and a pain taking procesand solutions are similarly time taking and a pain taking process s 

�� Currently it is exogenous and uncontrollable factor;  adaptationCurrently it is exogenous and uncontrollable factor;  adaptation
with the changing nature of climate change: with the changing nature of climate change: 

�� Government needs to carefully define its support & subsidy Government needs to carefully define its support & subsidy 
supports and incentive programs :supports and incentive programs :

��Define and ensure the compensation, income  Define and ensure the compensation, income  
support/protection for the affected groups support/protection for the affected groups 

��Develop such a program to control the influences on the usage Develop such a program to control the influences on the usage 
of all types of fresh water resources and its reservation of all types of fresh water resources and its reservation 

��Proper coordination among all relevant agencies and Proper coordination among all relevant agencies and 
stakeholdersstakeholders

Conclusion
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�� Farm and individual farmer need to update with the changes of clFarm and individual farmer need to update with the changes of climate imate 
factors:factors:

��Understand and apply the crop rotation, crop portfolio, Understand and apply the crop rotation, crop portfolio, 
and crop substitutionsand crop substitutions

��Take all precautions and aware about the uncertainty of Take all precautions and aware about the uncertainty of 
low rainfall and heavy rainfalllow rainfall and heavy rainfall

��Understand proper timing and move quickly with the Understand proper timing and move quickly with the 
warning or sign of rainfallwarning or sign of rainfall

��Careful to arrange proper water management both in Careful to arrange proper water management both in 
terms of irrigation facilities and quick water logout facilitiesterms of irrigation facilities and quick water logout facilities

Conclusion ContCont……
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�� Technological adaptation is most important to deal the problem iTechnological adaptation is most important to deal the problem in the n the 
long run:long run:

��Improvement of technology to control the climatic impacts Improvement of technology to control the climatic impacts 
in long runin long run

��For short term solution, develop resource management For short term solution, develop resource management 
based techniques: protect crops from excessive rainfall, based techniques: protect crops from excessive rainfall, 
solve water login problems etc.solve water login problems etc.

��Crop development based techniques: verities of crops, Crop development based techniques: verities of crops, 
rainfall tolerant plants etc. rainfall tolerant plants etc. 

��Crop cycle change relevant techniques: shift the timing of Crop cycle change relevant techniques: shift the timing of 
crop cycle, reduce the timing of crop cycle etc.crop cycle, reduce the timing of crop cycle etc.

Conclusion ContCont……



The partial data of this paper has been 
collected from the published book:

Socioeconomic Study of 
Climate Change
An Assessment of Agriculture and 
Livelihood Sustainability on Paddy 
Farming in Malaysia

Publisher: LAP Lambert, Germany 
Date: 4 May 2010 
ISBN: 978-3-8383-5210-7
Available: Amazon.com
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