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THE FUTURE OF MALAYSIA’S AGRICULTURE SECTOR BY 2030 

 
Thanusha Palmira Thangarajah 1 and Suzilah Ismail 2  

 Department of Mathematics and Statistics, School of Quantitative Sciences, Universiti Utara 

Malaysia, 06010 UUM Sintok, Kedah  

(1 thanushapalmira@gmail.com, 2 halizus@uum.edu.my) 

 
Agriculture is described as the art and science of developing the soil, growing crops, and raising 

livestock. Previously before the independence and until the early '80s, Malaysia was an agricultural 

country. However, the scenario has changed due to the rapid development of manufacturing and 

services sectors. Hence, the agriculture sector has been shrinking, and this is very alarming because 

the impact is very severe on our basic food production. Therefore, this study aims to forecast the 

agriculture sector by 2030 compared to the manufacturing and services sectors. Two forecasting 

techniques were used: Holt's Exponential Smoothing and Autoregressive Integrated Moving Average 

(ARIMA). The performances of the models were evaluated based on RMSE, GRMSE, and MAPE. 

The finding showed that the agriculture sector will decrease from 8.24% in 2021 to 6.20% by 2030. 

Thus, drastic strategic agricultural policy planning needs to be established and implement by 

incorporating modern technology in smart farming. 

    Keywords: Agriculture, food production, sustainability, modern technology, smart farming 

 

 

1.   Introduction 
 
According to National Geographic (2021), "Agriculture is the art and science of cultivating the soil, 

growing crops, and raising livestock. It includes the preparation of plant and animal products for 

people to use and their distribution to markets". This indicates that agriculture can be a good food 

source and business that can contribute to a country's economy.  

Malaysia was an agricultural country before independence until the early '80s (Mohamad Idham 

et al., 2015). During the British era, the big plantations were focused on rubber, oil palm, and cocoa. As 

for the basic food productions such as rice, fruits, vegetables and so forth were produced by smallholder 

who involved traditional farmers (Rozhan, 2015). However, the scenario has changed due to the rapid 

development of manufacturing and services sectors which have boosted the economy. Figure 1 shows 

the shrinking of the agriculture sector as compared to manufacturing and servicing sectors from 1960 

to 2019. At the beginning of the 1960s agriculture sector has the highest percentage of GDP with 

51% and above but was overtaken by the services sector from 1964 onwards. Later, the 

manufacturing sector also bypassed the agriculture sector from 1988 ahead. Then the agriculture 

sector kept on decreasing to 8.8% in 2019.  

The shrinking of the agriculture sector has affected our basic food production. According to the 

Department of Statistics Malaysia (DOSM, 2019), the self-sufficiency ratio (SSR) for rice was only 

69%, and the Import Dependency Ratio (IDR) was more than 31%. This is because domestic rice 

production increased by only 0.8 percent per year (1980–2015), while consumption increased by 1.8 

percent per year (Sidique and Shaharudin 2019). Therefore, rice shortages were covered by importing 

them from Thailand, Vietnam, Myanmar, Cambodia, and India (World Bank Report, 2019). We also 

imported beef, chicken, and fish, where the IDR was 76.6%, 4.2% and 7.4%, respectively (DOSM, 

2019). 
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Source: Department of Statistics Malaysia & World Bank  

Figure 1: Agriculture shrinkage from 1960 to 2019 

 

Relying too much on importing them would cause shortages in the future if the supplier (i.e., other 

countries) decided not to sell them or increase the prices. This has happened to us recently when 

Vietnam has increased rice prices due to Covid-19 pandemic (The Star, 2021). Therefore, this study 

aims to forecast the agriculture sector by 2030 by comparing it to the manufacturing and services 

sectors. Thus, discussing the impacts on basic food productions and strategies to enhance the 

agriculture sector. 

 

2.   Methodology 
 
The percentage of Gross Domestic Products (% of GDP) data were obtained from Department of 

Statistics Malaysia and World Bank, which comprised of the three sectors (agriculture, 

manufacturing and services) from 1960 to 2019. The first 55 years of the data (1960 to 2014) was 

used for model estimation and the last 5 years (2015 to 2019) for model evaluation. In this study, we 

choose to have more in the estimation part (55 data points) because we were using ARIMA which 

required a lot of data points due to the lags variables and transformation to make it stationary 

(differencing). This was to ensure we established a strong estimated model and evaluated recursively 

using another 5 years of data points. Two forecasting techniques were used: Holt's Exponential 

Smoothing and Autoregressive Integrated Moving Average (ARIMA).  

 

 Holt's Exponential Smoothing 

                       

                   𝑆𝑡 = 𝛼𝑦𝑡 + (1 − 𝛼) (𝑆𝑡−1 + 𝑇𝑡−1)    0 ≤ 𝛼 ≤ 1  (1) 

                   𝑇𝑡 = 𝛽(𝑆𝑡 − 𝑆𝑡−1) + (1 − 𝛽)𝑇𝑡−1  0 ≤ 𝛽 ≤ 1  (2) 

       𝐹𝑡+𝑚 = 𝑆𝑡 + 𝑇𝑡 × 𝑚     (3) 

 

ARIMA 

  

                 𝑦′𝑡 = 𝑐 + ∅1𝑦′𝑡−1 + ⋯ + ∅𝑝𝑦′
𝑡−𝑝

− ∅1𝜀𝑡−1 − ∅𝑞𝜀𝑡−𝑞 + 𝜀𝑡    (4) 

 

The performances of the models were evaluated based on Root Mean Square Error (RMSE), 

Geometric Root Mean Square Error (GRMSE), and Mean Absolute Percentage Error (MAPE).  
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𝑹𝑴𝑺𝑬 = √
∑ 𝑒𝑡

2𝑛
𝑡

𝑛
      (5) 

𝑮𝑹𝑴𝑺𝑬 = (∏ 𝑒𝑡
2𝑛

𝑡 )
1

2𝑛         (6) 

 𝑴𝑨𝑷𝑬 =
100

𝑛
∑

|𝑒𝑡|

|𝑌𝑡|
𝑛
𝑡        (7) 

 

Several error measures were used to ensure the model's performance consistency where GRMSEis 

more robust than RMSE and MAPE when handling outliers (Mohd Alias Lazim, 2013). Forecasting 

technique that produces the smallest errors is considered as the best technique and would be used to 

forecast for the three sectors until 2030. 
 

 

3.  Results and Discussions 

 

Table 1 displays the performances of Holt’s Exponential Smoothing and ARIMA based on RMSE, 

GRMSE and MAPE for the three sectors. The best technique to forecast for agriculture and 

manufacturing sectors was Holt’s Exponential Smoothing but for the services sector requires 

ARIMA.  
 

Table 1: Error Measures and Forecasting Techniques 

  

Sector Agriculture Manufacturing Services 

Techniques Holt’s ES ARIMA Holt’s ES ARIMA Holt’s ES ARIMA 

RMSE 0.4832(1) 0.5314(2) 1.0924(1) 3.1572(2) 1.1812(2) 0.7161(1) 

GRMSE 0.2470(1) 0.3736(2) 1.0524(1) 2.7823(2) 0.9165(2) 0.6196(1) 

MAPE 4.5472(1) 5.0637(2) 4.0753(1) 11.3562(2) 1.7032(2) 1.0508(1) 

( ) – Rank  

  

Figure 2 presents the forecast plots and values for the three sectors from 2020 to 2030. The 

forecast values are standardized values using 100 as the base in calculating the overall manufacturing, 

services, and agriculture sector to determine the shrinkage of agriculture sector. Therefore, the sum 

of these three sectors shows 100. The plots indicated that the percentages of the services sector would 

increase, but manufacturing and agriculture sectors will decrease by 2030. However, although the 

manufacturing sector will reduce but not as much as the agriculture sector, it will fall from 8.24% in 

2021 to 6.20% by 2030. This is very alarming because the impact is very severe on our future basic 

food production such as rice, beef, chicken, fish, and so forth.  

There are three factors that contributed to the shrinking of the agriculture sector (Rozhan, 2015). 

Firstly, labour shortages due to the ageing farmer population where the older generation of farmers 

has less ability to work in the field and younger generation reluctant to continue their parents’ legacy. 

Thus, the agriculture sector dependent on foreign labour. This leads to the second factor, which is the 

increment of cost production related to foreign labour wages as well as price of agricultural inputs 

and capital cost. These costs keep on rising every year and hinder the profit from agriculture. Hence, 

it is much cheaper to import than produce on our own. The third factor is low productivity and quality 

of the agricultural produce due to the old ways of farming. Consequently, a lot of time spent on 

producing limited crops and livestock. This is also the reason why the younger generation unwilling 

to work in the agriculture sector because of the painstaking labouring time but not gaining enough 

money to survive.  

Although importing them is a shortcut of addressing the agricultural problems, but it will not 

secure our basic food in the future. Recently the Covid-19 pandemic has taught us a valuable lesson 

not to rely heavily on other countries. The impact is very severe where we must pay a higher price in 

getting the basic food. Realising this serious situation, the government has allocated RM4.97 billion 

in budget 2021 to empowering the agriculture sector, and RM900 million was allocated for raising 

rice production to at least 75% in the near future through smart farming (The Star, 2020).  
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Sector 

FORECAST 

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Agriculture 8.49 8.24 7.99 7.75 7.51 7.28 7.05 6.83 6.61 6.40 6.20 

Manufacturing 25.55 25.25 24.95 24.66 24.38 24.09 23.82 23.55 23.29 23.04 22.79 

Services 65.95 66.51 67.06 67.59 68.11 68.63 69.13 69.62 70.09 70.56 71.01 

  

Figure 2: Forecast Plots and Values for the Three Sectors 

4.   Conclusion 
 
The shrinking of the agriculture sector is very hazardous for our future basic food. Thus, drastic 

strategic agricultural policy planning needs to be established and implement by incorporating modern 

technology in smart farming. The paradigm shift in the agriculture sector is important in self-

sustaining basic food production to ensure our future food security.   
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