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ABSTRACT 

 
Rice is a staple food for Malaysian. Malaysian paddy farmers contributed up to 70% of the country’s 
needs. However, climate change impact to the agriculture activities. The aim of this study is to 
forecast the paddy production for four years in Kedah, Malaysia. The forecasted results for the paddy 
production values from 2013 to 2016 are considered in this study. The finding shows that the decrease 
of paddy production in the year of 2013(statistics???) but the paddy production increased from year 
2014 until 2016 (statistics???). Overall, this research work forecasted gradual increments for the 
projection of four years rice’s production in Kedah. 
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Introduction 
 
The rice from paddy field is crucial in Malaysian diet. The paddy production by Malaysian farmer 
contributed to 70% of country’s consumption needs [1], of which half of the supply comes from the 
state of Kedah, known as the rice bowl of Malaysia. The cultivation of paddy is an important food 
source for Malaysia as its per capita consumption accounted for 500 to 799 of calorie intake per day 
(reference???). This activity provides major source of income for small-scale farmers in Kedah that 
depend solely on paddy cultivation. The importance of rice industry in Malaysia can be seen from the 
early years, where the Rice Commission has been established in 1937. Its major task to oversee the 
rice industry in Malaysia was improved by the establishment of Federation of Rice Malay 
Commission in 1956 [2].  
 
The role of rice industry is not only to contribute to Malaysia economy ([3,] and [4]), it can also be 
seen as providing food security for the country ([5], [6,] and [7]). However, climate change has 
adversely affected the overall activities or agricultural activities. Climate changes causes crop 
damages, low productivity and contributes to high production cost leading to loss of income, increase 
in poverty level, and increase in seasonal unemployment rates [8]. The reduction of 10% of profit in 
the rice production was caused by climate change in Malaysia [9]. Such vulnerabilities can be seen 
through some research works in Malaysia in particular ([10], [11] and [12]), and throughout other 
region such as Indonesia, Vietnam and Thailand ([13], [14] and [15]). A scientific assessment 
indicates that the coastlines areas of Southeast Asia including Malaysia are highly vulnerable to the 
effects of climate change. A more detailed research work at the North West Selangor ([16], [17]) 
suggested that the decline in productivity and profitability of paddy cultivation were due to this 
climate change in the recent years.  
 
The growth of paddy is heavily affected by natural factors such as temperature and rainfall in the 
paddy field area. The critically low and high temperature range influences the rate of development of 
paddy leaves and panicles and the rate of their ripening (reference???). As such the fixing of the 
duration for growth for paddy variety under a given environment should be done. Eventually the 
suitability of this variety to the environment can be determined [18].   
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The effects of natural disasters, namely drought have affected rice cultivation schedule in the area and 
the flood has caused severe damage to the rice crop. Such disaster reduces rice production and 
simultaneously affecting rice farmer’s income. Some other effects include the shortage of water and 
other long-term resources, worsening soil condition, disease and pest outbreaks on crops and livestock 
and the rise of sea level. As Kedah is the major state that produces rice in Malaysia, this article aims 
to address the correlation between rainfall rates and total paddy production in Kedah and further 
forecasts paddy production for the next 4 years.  
 
Methodology 
 
This study is focus on selected area in Kedah. A secondary data from Muda Agricultural 
Development Authority (MADA) is considered. MADA is a department that oversees paddy 
production in Kedah. The paddy plantation area under MADA’s surveillance is divided into four 
regions including Perlis (Region I), Jitra (Region II), Pendang (Region III) and Kota Sarang Semut 
(Region IV). In this study, we will focus on Jitra region (Region II), which covers nine districts, 
namely Kodiang, Sanglang, Kerpan, Tunjang, Kubang Sepat, Jerlun, Jitra, Kepala Batas and Kuala 
Sungai due to limitation of study. In total, the area of selected region covers 31,616 hectares of paddy 
planted area. 

 
The data is focused on granary level data and paddy production data in metric tons per hectare. These 
data are seasonal, which involve data from the year 2005 to 2012. The data are in the form of seasonal 
granary level data (main season and off-season), in which farmers’ activities from the early stage of 
preparation of land until harvesting are considered. The main season begins in August and ends in 
February the following year, while off-season begins in March and ends in July the same year. The 
seasonal data of rainfall rates are were obtained from Malaysian Meteorological Department, where 
the observed result for selected area is were identified. The location of weather stations, which is 
surrounded by paddy fields and strategically, located amidst the northern planting area is able to 
correctly reflect the weather trend at these granaries. We also categorized rainfall rates data according 
to harvesting months to capture both the main and off-season. Forecasting technique is used to the 
data for forecasting future paddy production.  
 
Data Analysis And Discussion 
 
Forecasting  
Forecasting is a process of predicting future events or trends. In this study, forecasting method will be 
adopted. We used the naive forecasting method with trend model for both main and off-season. Naive 
forecasting method with trend model is used when time series data tends to exhibit the trend 
component, and it can also be used even with fairly short time series. 
 

   
Figure 1: Scatter plot for main season and off-season 

The graphs in Figure 1 indicate that only 17.6% of the variation in Y (average paddy production main 
season) is explained by variation in X (rainfall rates main season). For off-season, the graph indicates 
that only 24.5% of the variation in Y (average paddy production off season) is explained by variation 
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in X (rainfall rates off season). However, we can conclude that the relationship of linearity for off-
season is higher than the relationship of linearity during main season. 
 
Figure 2 and Figure 3 show the trend line during main season for the paddy production. Figure 2 
illustrates the trend line for paddy production data from year 2005 until 2012 (indicated by blue line). 
A linear equation forecasts the average paddy production for the next consecutive years is shown in 
Figure 3 (indicated by red line). A slight increase in 2013 is observed and maintained for the next 
three years. 

 
Figure 2: Trendline for main season 

 
 

Figure 3: Forecasting for main season 

 
 

An average paddy production for the next consecutive four-year period for the off-season data is also 
forecasted. Both figures show the trend line during off-season for the paddy production. Figure 4 
shows the trend line for paddy production data from year 2005 until 2012 (indicated by blue line). 
From the linear equation in this figure, the average paddy production for the next consecutive four-
year period is forecasted, as shown in Figure 5 (indicated by red line). This figure suggests the 
decrease of production in the year of 2013, but the production will increase in 2014 until 2016. 
 
 
 
 
 
 
 
 
 
 
 

Comment [X12]: Explain or discuss the reasons 
of this result 

Comment [X13]: Figure title should be put after 
the figure 

Comment [X14]: Figure title should be put after 
the figure 
 

Comment [X15]: We are in 2019. The forecasted 
production must be for the future. I am sure that 
statistic of 2018, 2019 are already available. Why to 
predict available data. It will be interesting to work 
for the future (2020,2021, etc.). You can also used it 
to confirm the prevision.  



 

4 
 

 
 

Figure 4: Trendline for off season 

 
 

Figure 5: Forecasting for off season 

 
 
Conclusion 

 
This research work forecasted gradual increments for the projection of four years rice’s production in 
Kedah. We suggest a thorough research on the contributing factors that may affect rice’s production 
in Kedah. A lean and efficient production of the rice can eliminate the dependency to the imported 
rice in particular from the bordering countries. The finding suggested that the rainfall rate does not 
have direct affect on the paddy production. From the literature, other reasons should be considered to 
identify causes of which may have affecting paddy production. Such factors include the temperature 
behavior, pests control and farmer’s practices. . We suggest a thorough research on the contributing 
factors that may affect rice’s production in Kedah. A lean and efficient production of the rice can 
eliminate the dependency to the imported rice in particular from the bordering countries.Reluctant to 
the shifting paradigm from the conventional practice to modern practice may also affect paddy 
production as time factor and human capital are underutilized.  

 
 
 
 
 
 
 
 

Comment [X16]: Figure title should be put after 
the figure 
 

Comment [X17]: Figure title should be put after 
the figure 
 

Comment [X18]: Suggestion must come after 
the results 

Comment [X19]: Suggestion must come after 
the results 



 

5 
 

 
 
 
References 
 
[1] Mohd Ariff, M. (2012). Hybrid rRice aAn eEffort tTo rReduce iImports. BERNAMA Media. 
Ministry of Agriculture, Forestry and Fisheries, Japan (2008). Designing measures to global warming 
in rural development (Report of special task force). 
 
[2] Fahmi, Z., Samah, B. A., & Abdullah, H. (2013). Paddy industry and paddy farmers well-being: a 
success recipe for agriculture industry in Malaysia. Asian Social Science, 9(3), 177. 
 
[3] Latham, A. J. H. (2013). Rice: the primary commodity. Routledge. 
 
[4] Rajamoorthy, Y., & Munusamy, S. (2015). Rice industry in Malaysia: challenges, policies and 
implications. Procedia Economics and Finance, 31, 861-867. 
 
[5] Tey, Y. S. (2010). Malaysia’s strategic food security approach. International Food Research 
Journal, 17(3), 501-507. 
 
[6] Arshad, F. M., Alias, E. F., Noh, K. M., & Tasrif, M. (2011). Food security: Self-sufficiency of 
rice in Malaysia. International Journal of Management Studies, 18(2), 83-100. 
 
[7] Bala, B. K., Alias, E. F., Arshad, F. M., Noh, K. M., & Hadi, A. H. A. (2014). Modelling of food 
security in Malaysia. Simulation Modelling Practice and Theory, 47, 152-164. 
 
[8] Siwar, C., Alam, M.M., Murad, M.W. and Al-Amin, A.Q. (2009). A review of the linkages 
between climate change, agricultural sustainability and poverty in Malaysia. International Review of 
Business Research Papers, 5, 309-321. 
 
[9] Ahmad, N. N. N., & Hossain, D. M. (2015). Climate change and global warming discourses and 
disclosures in the corporate annual reports: A study on the Malaysian companies. Procedia-social and 
behavioral sciences, 172, 246-253. 
 
[10] Vaghefi, N., Shamsudin, M. N., Radam, A., & Rahim, K. A. (2016). Impact of climate change on 
food security in Malaysia: economic and policy adjustments for rice industry. Journal of Integrative 
Environmental Sciences, 13(1), 19-35. 
 
[11] Alam, M., Siwar, C., Murad, M., & Toriman, M. (2017). Impacts of climate change on 
agriculture and food security issues in Malaysia: an empirical study on farm level assessment. 
 
[12] Alam, M. M., Siwar, C., Molla, R. I., & bin Toriman, M. E. (2019). Climate change and 
vulnerability of paddy cultivation in North-West Selangor, Malaysia: a survey of farmers’ assessment. 
 
[13] Caruso, R., Petrarca, I., & Ricciuti, R. (2016). Climate change, rice crops, and violence: 
Evidence from Indonesia. Journal of Peace Research, 53(1), 66-83. 
 
[14] Deb, P., Tran, D. A., & Udmale, P. D. (2016). Assessment of the impacts of climate change and 
brackish irrigation water on rice productivity and evaluation of adaptation measures in Ca Mau 
province, Vietnam. Theoretical and applied climatology, 125(3-4), 641-656. 
 
[15] Shrestha, S., Chapagain, R., & Babel, M. S. (2017). Quantifying the impact of climate change on 
crop yield and water footprint of rice in the Nam Oon Irrigation Project, Thailand. Science of the Total 
Environment, 599, 689-699. 

Comment [X20]: Provide the URL of this 
reference 

Comment [X21]: Provide the URL of this 
reference 
 



 

6 
 

 
[16] Alam, M. M., Siwar, C., Talib, B. and Jaafar, A.H. (2013). Climatic change and the 
socioeconomic sustainability of the paddy farmers in Malaysia. Natural Science, Vol.5 (1A), 163-166.  
 
[17] Shanmuganathan, S. Climate Change Effects on Sri Lankan Paddy Yield: An Initial Investigation 
Using Data Mining Algorithms. 20th International Congress on Modelling and Simulation. Retrieved 
May 24, 2014, from www.geoinformatics.org/.../Climate%20change%20effects_shanmugana. 
 
[18] Yoshida, S. (1981). Fundamentals of Rice Crop Science. Philippines: The International Rice 
Research Institute. 
 
 
 


