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By

MUHAMMAD ALI

January 2018

Chairman : Associate Professor Norsida Man, PhD
Faculty - Agriculture

Agricultural risk management is getting priority by the farmers to overcome problems
prevailing due to climatic variations and affecting farms and farmers’ behavioral
intention to use ICTs for managing agriculture related risks. As ICTs have proved
cheap, speedy, easy to operate in sharing, learning various practices for managing risks
at individual and collective level, so, existing condition of ICT usage alongwith risk
management techniques were deemed necessary to examine at various parts of the
country. Agriculture extension services in this context were also required to determine
at the field level.

Therefore, the prime focus of this study was to examine management of risk in
agriculture through Information and Communication Technologies at selected states
in Malaysia. The emprical research was conducted: 1) to identify the ICT technologies,
sources of information use, agriculture extension services, existing networks and
adaptation by the respondents in managing agriculture risk; 2) to examine attitude
level, subjective norm level, perceived behavioral control level and intention level to
use ICTs for agricultural risk management; 3) to evaluate the relationship between
socio-demographic factors and intention to use 1CTs for managing agricultural risks
by the respondents; 4) to assess relationship between attitude, subjective norm,
perceived behavioral control and intention to use ICTs for agricultural risk
management; and 5) to determine the influence of attitude, subjective norms,
perceived behavioral control (1Vs) on the intention (DV) of farmers to use ICTs for
risk management in agriculture.



The data were collected through suvery method in which pre designed questionnaire
was used as research instrument. Multistage cluster sampling technique was used to
gather data from total 360 farmers. The data were randomly collected from three states
which were reflecting East zone (Pahang and Terengganu), South zone (Johor) and
North zone (Kedah). The statistical analysis techniques administered in this study were
descriptive analysis, chi square, Pearson correlation and multiple regression.

The results showed that mobile was used by majority of farmers. Additionally, the
results of chi square revealed that education, dependent size, land ownership and
income had significant association (p<0.05) with intention of farmers. The result of
bivariate correlation matrix revealed that there was statistically significant plus
positive relationship between attitude (r =0.705), subjective norms (r = 0.551),
perceived behavioral control (r = 0.642) and intention at 0.01 level with p=0.0001.
The results of regression analysis depicted that there is high relationship (R= 0.730)
between 1Vs and intention to use ICTs for agricultural risk management. Moreover,
about 53% (adj. R?) variance in intention to use ICTs is explained by IVs.

In conclusion, farmers’ intention to use ICTs for agricultural risk management was
influenced by attitude, social pressure and personal control. Additionally, extension
services providers need to pay more attention towards farmers to integrate digital
technologies in order to get equipped in advance for any kind of disasters. The study
recommends that capacity building programmes should be initiated to use ICTs for
agricultural risk management for the extension field staff and farmers.



Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai
memenuhi keperluan untuk ijazah Doktor Falsafah

PENGURUSAN RISIKO DALAM PERTANIAN MELALUI TEKNOLOGI
MAKLUMAT DAN KOMUNIKASI BAGI NEGERI TERPILIH DI
MALAYSIA

Oleh

MUHAMMAD ALI

Januari 2018

Pengerusi : Profesor Madya Norsida Man, PhD
Fakulti : Pertanian

Pengurusan risiko pertanian kini mendapat keutamaan daripada petani bagi mengatasi
masalah yang wujud disebabkan variasi cuaca dan ini menjejaskan ladang serta niat
dan tingkah laku petani untuk menggunakan ICT bagi menguruskan risiko berkaitan
dengan pertanian. Memandangkan ICT terbukti murah, pantas, mudah untuk
dikendalikan dan sememangnya efektif dalam perkongsian, pembelajaran pelbagai
amalan untuk menguruskan risiko pada peringkat individu dan kolektif, maka tahap
penggunaan ICT sedia ada di samping teknik pengurusan risiko perlu diuji di pelbagai
bahagian negara ini. Perkhidmatan pengembangan pertanian dalam konteks ini juga
diperlukan bagi menentukan penggunaan ICT pada peringkat lapangan.

Oleh itu, fokus utama kajian ini adalah untuk meneliti pengurusan risiko dalam
pertanian melalui penggunaan Teknologi Maklumat dan Komunikasi di beberapa
negeri terpilin di Malaysia. Penyelidikan empirikal telah dijalankan: 1) untuk
mengenal pasti teknologi maklumat dan komunikasi (ICT), sumber penggunaan
maklumat, perkhidmatan pengembangan pertanian, jaringan sedia ada dan adaptasi
oleh responden dalam menguruskan risiko pertanian; 2) untuk meneliti tahap sikap,
tahap norma subjektif, tahap kawalan tingkah laku terjangka dan tahap niat untuk
menggunakan ICT bagi pengurusan risiko pertanian; 3) untuk menilai hubungan
antara faktor sosiodemografik dan tahap niat untuk menggunakan ICT bagi mengurus
risiko pertanian oleh responden; 4) untuk menaksir hubungan antara sikap, norma
subjektif, kawalan tingkah laku terjangka dan niat untuk menggunakan ICT untuk
pengurusan risiko pertanian; dan 5) untuk meneliti pengaruh sikap, norma subjektif,
kawalan tingkah laku terjangka (V) ke atas niat (DV) petani untuk menggunakan ICT
untuk pengurusan risiko dalam pertanian.



Data telah dikumpul melalui kaedah tinjauan yang menggunakan soal selidik prareka
bentuk sebagai instrumen penyelidikan. Teknik persampelan kluster pelbagai
peringkat telah digunakan untuk mengumpul data daripada sejumlah 360 orang petani.
Data telah dikumpul dari zon Timur (Pahang dan Terengganu), zon Selatan (Johor)
dan zon Utara (Kedah). Teknik analisis statistik yang digunakan dalam kajian ini ialah
analisis deskriptif, khi kuasa dua, korelasi Pearson dan regresi berganda.

Dapatan kajian menunjukkan bahawa telefon bimbit digunakan oleh majoriti petani.
Tambahan pula, keputusan khi kuasa dua menunjukkan bahawa pendidikan, saiz
dependen, pemilikan tanah dan pendapatan mempunyai perkaitan yang signifikan
(p<0.05) dengan niat petani. Keputusan matrik korelasi bivariat memperlihatkan
bahawa terdapat kesignifikanan secara statistik beserta hubungan positif antara sikap
(r=0.705), norma subjektif (r=0.551), kawalan tingkah laku terjangka (r=0.642) dan
niat pada tahap 0.01 dengan p= 0.0001. Keputusan analisis regresi memperlihatkan
bahawa terdapat hubungan yang tinggi (R= 0.730) antara IV dan niat untuk
menggunakan ICT untuk pengurusan risiko pertanian. Tambahan pula, lebih kurang
53% (adj. R?) varians dalam niat untuk menggunakan ICT telah diperjelaskan oleh IV.

Kesimpulannya, niat petani untuk menggunakan ICT untuk pengurusan risiko
pertanian telah dipengaruhi oleh sikap, tekanan sosial dan kawalan personal.
Tambahan lagi, penyedia perkhidmatan pengembangan perlu memberikan perhatian
yang lebih kepada petani untuk mengintegrasikan teknologi digital supaya dilengkapi
terlebih dahulu untuk sebarang jenis bencana. Kajian ini mencadangkan agar program
pembangunan kapasiti perlu dilaksanakan kepada pegawai perkhidmatan
pengembangan dan para petani untuk menggunakan ICT dalam menguruskan risiko
pertanian.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

This chapter explains the background of the study, overview of Malaysia and its
agriculture, national agriculture policy on food security, climate change scenario in
Malaysia, risk management and ICTs, role of agriculture agencies in agriculture and
ICT usage, future vision on the usage of risk management and ICTs, problem
statement, research questions, objectives of the study, significance of the study,
conceptual and operational definitions of terms and thesis organization.

1.2 Background of the Study

Agricultural extension services are aimed to educate, facilitate in learning and expand
knowledge and skills of farming community on various farming activities and change
their attitude as favorable about innovations in agriculture (Baig and Aldosari, 2013).
Through extenion education, farmers are being helped to increase production and
cultivation techniques, improve agricultural activities, income, livelihood and
ultimately accelerate their socio-economic and standards of education (Anderson and
Feder, 2004; Van den Ban and Hawkins, 1996; Antholt, 1991). According to Tiraieyari
and Uli (2011), the effectiveness of extension education is rely on extension agents’
ability to transfer sustainable practices to farming community who can play pivotal
role in the context of Malaysia. Therefore, extension agents in Malaysia are expected
to transform farmers’ lives through paying regular visits, supporting through linkages
development and organizing farmers, updating their knowledge, skills, attitude and
behavioral intentions to use ICTs for agricultural development.

Agriculture is equally important for Malaysia as other development sectors.
Multiculturalism as a distinct feature of Malaysia also mirrors in the versatile farming
and farmers, as the farming community is attached to this sector since ages. All the
farmers in the country are not facing same problems because it depends on the location
and available resources (Alam et al., 2012). Certain areas are prone to natural disasters
which have been devastating plenty of national and individual resources in many
forms. The current century has given variety of digital technologies to solve the
problems and make profits in almost all spheres of life. However, agriculture has not
used fully the potential of so-called Information and Communication Technologies
(ICTs) (Milovanovic, 2014).

Pickerrnell et al. (2004) stated that big impact of ICT usage on agriculture is certain
as it has open windows of opportunities for farmers and ultimately improves their
quality of life. Hassan et al. (2011) observed that ICTs are playing pivotal role in
transformation of Malaysian rural community and achieving national vision 2020

1



through establishment of k-community (knowledgeable community). So, it seems that
importance of ICTs cannot be ignored in agricultural sector of Malaysia.

The agriculture sector has proved to be one of drivers of economy in many developing
countries, despite being faced with numerous obstacles mainly due to risk and
uncertainty even in the current era of digital revolution. Agricultural sector is
influenced by unexpected risks and often beyond control. These risks affect crops,
prices of commodities, demand of consumer, source of pests and diseases and also
adversely impact on economy, social fabric and psychology of the victims.
Additionally, frequent floods and other major or minor natural tragedies have
adversely affected farms, producers and are halting the development mechanism
(Austin and Baharuddin, 2012). According to Legg and Huang (2010), approximately
14% of greenhouse gas emissions at global level is directly contributed by farm sector
which is higher than transport and industry combined.

The term risk and uncertainty are being used invariably in various sectors and revealed
unexpected events which lead to various forms of losses. The literal meaning of both
terms are different. Like, risk is scanty of knowledge where the possible impacts are
known whereas, uncertainty is when likelihoods are unknown. Agriculture system is
faced by different kinds of risks on account of lack of awareness and probability of
unexpected events which create hurdles in the agricultural development process. In
order to further understand the issue, agriculture in Malaysia is presented in the next
topic.

1.3 Agriculture in Malaysia

Malaysia is a country having tropical climate and fits into the Sunderland bio
geographical area. It occupies about 33.27 million hectares of an area, with
composition of Peninsular Malaysia, the states of Sabah and Sarawak in the eastern
region and the Federal Territory of Labuan in the northwestern coastal area of Borneo
Island as shown in Map 1.1. The South China Sea bifurcate the two regions which is
approximately 540 kilometers. Malaysia lies completely in the equatorial zone and the
average daily temperature throughout Malaysia varies from 21°C to 32°C. The multi-
racial and ethnic population of Malaysia is estimated at 29.7 million in 2013
(Government of Malaysia, 2014).



Map 1.1 : Map of Malaysia
(Source : Google Maps)

Agriculture sector is still vibrant to Malaysia’s economy. Agriculture contribution to
the GDP of national economy is 8.1% (Department of Statistics Malaysia, 2017),
which is comparatively low as compared to the year 2014 which was 11.2% with
occupied labour force of 11.1% (CIA, 2014). Moreover, among the agriculture
products in Figure 1.1, oil palm is the main contributor to agriculture sector GDP
which is 43.1%. While in agriculture sector, the other contribution is made by
livestock (11.6%) followed by fisheries (11.5%), rubber (7.1%) and forestry (7.2%)
respectively (Department of Statistics Malaysia, 2017).

Oil Palm, 43.1%

Forestry and Lodging, Livestock, 11.6%
7.2% .
Agriculture Sector

GDP Contribution
Rubber, 7.1% (8.1%) in 2016 Fisheries, 11.5%

Figure 1.1 : Agriculture Sector GDP Contribution, 2016
(Source : Selected Agriculture indicators, Malaysia, Department of Statistics,
Malaysia 2017)

Agriculture is not only the source of food but also provide jobs to the people who are
directly or indirectly involved in this sector. It can be seen from the following Figure
1.2 that agriculture sector has provided employment to 1,609.9 thousands people



https://www.cia.gov/library/publications/the-world-factbook/fields/2012.html

which is decreased by 8.2% as comapred to last year. Additionally, agriculture sector
has also absorbed 600.4 thousands non Malaysian people in 2016 with the 7.1 percent
decreased from the year 2015. Furthermore, gender absorption in this sector shows
that male with 70% is dominant as compared to female gender who are just 30%
absorbed in the agriculture sector. Thus, agriculture sector is dominant by more than
70% male gender in the country.

(000 persons

2016 371.9 1,238.0 600.4 1,609.9
I\ ™, \
Casad? e %
Female Male Non-citizen Employed persons
425.7 13282 6404 1.75390

The number of employed persons in the agriculture sector decreased by 8.2 per cent as well as
-3 non-citizens employed persons declined by 7.1 per cent as compared to 2015. This sector was
dominated by males with over 70 per cent of employed persons while the rest was females.

Source : Selected Agricultural Indicators, Malaysia, 2017
Department of Statistics Malaysia

Figure 1.2 : Employment in the Agriculture Sector
(Source : Selected Agriculture indicators, Malaysia, Department of Statistics,
Malaysia 2017)

Agriculture is still 3" engine of economic growth. The 11" Malaysian Plan (2016-
2020) with the theme “anchoring growth on people” aimed to become fully developed
country and welfare state. The vision would transform people and boost economic
growth. The efforts are being made to excel in the region and modernise agriculture
sector which will ultimately improve the livelihood of farmers. Additionally, the
modernisation of agriculture would be ensured by promotion of sustainable and
advance technology adoption to ultimately generate high agricultural income. In the
plan, various agriculture based initiatives have been mentioned such as promoting
private sector investment to speed up economic growth alongwith diverting focus from
imports to the export of commodities. This sector is forecasted to expand by 3.5%
with 7.8% contribution in GDP annually by modernising agricultural secor
(Government of Malaysia, 2015). Support to ICT adoption as modern technology is
also an encouraging intervention for agriculture and other sectors. Additionally, a
noteworthy focus is on climate change at the national level with one of the strategies
to manage risk. On top of that, 11" plan also reflect institutional support and extension
services stregthening including capacity building of extension service providers under



the domain of modernising agriculture. These all efforts would lead to increase income
and productivity of farmers including small landholding farmers of the country.

It is expected that these efforts would burgeon the agriculture sector in right way and
reduce poverty at large. It is one of the encouraging elements of the policy that ICT-
based agriculture have got attention to expedite the agriculture development process
by introducing innovation based technologies. After seeing agriculture situation in
Malaysia, current scenario of food security with regard to ICT application is
mentioned next as it is very important at the country level.

1.4 Current Scenario of Food Security and ICT Application

Jere and Maharaj (2017) stated that ICTs have potential in the context of agriculture
as these can facilitate farm condition to generate more profit, increase crop production
and enhance efficiency which ultimately re