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Abstract. The post-harvest practice is important to maintain and prolong the shelf life of fruits 

and vegetable. However, farmer’s adoption towards agriculture practices is still low. This 

research aims to determine post-harvest adoption among fruit farmers in Johor. The study 

employs a Unified Theory of Acceptance and Use of Technology (UTAUT) and Theory 

Planned Behaviour (TPB) to evaluate the factors that influencing post-harvest practice 

adoption. 150 fruit farmers in Johor were chosen by using a simple random sampling 

technique. This study indicates that the level of performance expectations (M=4.27), effort 

expectations (M=4.36), facilitating conditions (M=3.95), attitude (M=4.09) and post-harvest 

practices adoption (M=4.33) have a high mean score. This study emphasises the importance of 

post-harvest practices adoption in improving and maintaining the quality of fruits. Post-harvest 

practices adoption could help to enhance the per capita availability of fruits because the 

adoption of post-harvest practises and technologies will affect the reduction in fruits losses, 

thus increasing the availability of fruits products. 

1.  Introduction  

Malaysia is a tropical country that has more than 50 varieties of fruit crops with 198,435 hectares of 

the planted area.  Tropical fruits are beneficial for human health as they contain micronutrients, 

vitamins, minerals and fibre that is good for improving digestion, building a strong immune system 

and maintaining a healthy body [1]. In 2018, agriculture remained as an important sector of Malaysia 

economy that contributed 8.2 % or RM96 billion to the Malaysian Gross Domestic Product (GDP) [2]. 

Per capita consumption of fruits in Malaysia was 62.18 kg, and the self-sufficiency ratio of fruits was 

80.24%, in 2018. Doa [3] reported that Malaysia had exported fruits with the amount of 1188.65 

million Ringgit Malaysia but still need to import about 3899.40 million Ringgit Malaysia in 2018. A 

study has indicated that fruits production in Malaysia is still not equivalent to domestic consumption. 

Malaysia needs to increase its fruit production and export volume to meet the food supply and food 

safety under the National Agro-Food Policy (2011-2020). However it is crucial to maintain the quality 

of fresh fruits after they are harvested.  Post-harvest activities usually occur after the harvest season 

until the delivery of the food product to the consumers [4].  
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Post-harvest technologies are important to maintain the quality of the product and extension of the 

fruits’ shelf life [5] and reduce post-harvest losses [6]. Post-harvest losses for fruit in Southeast Asia 

are reported to be around 42% [1], and Malaysia itself is around 20% [7]. Lacking proper handling, 

knowledge and infrastructure towards post-harvest were some of the main causes of crops losses [8]. 

As mentioned by Olayemi et al. [9], inadequate post-harvest handling and non-adoption of post-

harvest technologies have affected the losses during post-harvest handling. However, practices and 

technologies adoption level among farmers in agriculture is still low [10]. Elemasho et al. [11] also 

agreed that many farmers are still using conventional method and poorly adapting agricultural 

technologies or practices. Therefore, this study aims to evaluate the adoption of post-harvest practice 

among fruit farmers in Johor. This study will help to support a better post-harvest technologies and 

practices adoption and to plan a strategic direction for the fruit industry in Malaysia, as well as to 

extend the shelf life of fresh fruits without deteriorating fruit quality. 

 

2. Literature Review 

The climate of Malaysia is very favourable to produce a variety of fruits, especially for seasonal and 

non-seasonal fruits.  DOA [3] recorded that, 10 most popular fruits that are grown in Malaysia are 

durian (73, 739 ha), banana (30,455 ha), rambutan (16,580 ha), pineapple (14,046 ha), watermelon 

(10,430 ha), cempedak (7,193 ha), mango (6,360 ha), duku (5,508 ha), jackfruit (4,895 ha) and dokong 

(4,894 ha).  Durian, pineapple, mangoes, papayas, pineapples, and bananas are some of the major 

fruits that have been exported from Malaysia to the rest of the world [3]. However, exporting fresh 

fruits to international markets is quite challenging as mandatory government regulations are needed to 

face stringent regulations concerning the use of agrochemicals and their maximum residue levels [12]. 

This causes the export volume of fruits to fall behind other major fruit-producing regions.  

Technology or practices adoption is referred to as a process or period of trying a new technology 

into existing practice [13]. There are many theories including the Theory of Reasoned Action, 

Technology Acceptance Model (TAM), Diffusion Theory, Motivational Model and Social Cognitive 

Theory that have been developed to explain the intention and use of new technologies and practices 

[14]. In order to analyse the research objectives, this study has combined the Unified Theory of 

Acceptance and Use of Technology (UTAUT) [15] and Theory Planned Behaviour (TPB) [16]. 

UTAUT is the best theory for explaining technology and practices adoption [17] as it can explain as 

much as 70% of the variance in intention [15; 16]. Besides, attitude present in TPB, directs the 

complete evaluation of the specific behaviour in the perspective of the farmer’s intention towards the 

technology adoption [18]. Supported by Kabaci [19], attitude is an important variable of behavioural 

intention, especially in technology adoption.  

In the post-harvest industry, adoption of practices and technologies is significant to maintain and 

prolong the shelf life of crops [20], and it can reduce post-harvest losses [21]. Proven by Olayemi et 

al. [9], more than 50-70% losses during post-harvest handling is caused by poor post-harvest handling 

and non-adoption of post-harvest technologies. Even though the adoption of post-harvest practices is 

important to maintain the quality of fruit crops, farmers are poorly adapting the agriculture practices 

and technologies [12]. Most of the farmers are lacking in post-harvest management knowledge and 

still practising post-harvest activities with the traditional method [22].  

3.  Methodology 

The study was conducted in Johor as it is one of the highest fruit producers in Malaysia with 46,032 

hectare planting area [3]. A survey method through structured questionnaires with seven sections, 

including demographic profile, post-harvest practices adoption, effort expectations, performance 

expectations, social influence and facilitating conditions and attitude was conducted for data 

collection. This study was conducted using five-point Likert scale ranging from strongly disagree (1) 

to strongly agree (5) because it could reduce some inconvenience such as weakness from responding 

which may produce large missing values [23]. 150 fruit farmers were selected randomly based on the 

list of fruit farmers from the Department of Agriculture (DOA) and Malaysia Pineapple Board in 
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Johor. Only fruit farmers that are involved with post-harvest activities were considered in the sample 

frame. The population of fruit farmers in Johor is 43, 259 [3]. However, only 150 respondents were 

chosen according to the sample size. The sample size must be more than 30 and below than 500 [24] 

because the sample size that is below than 30 respondents will give inaccurate result [25]. Completed 

data from the questionnaires were analysed using SPSS Software Version 21.0. Descriptive analysis 

such as percentage, sum, and mean were used to describe characteristics of respondent background 

and level of post-harvest practices adoption, performance expectations, effort expectations, facilitating 

conditions and attitude.   

4.  Result and discussion 

 

4.1 Demographic characteristics of the respondents 

Socio-economic variables like age, education qualification, experience and farm size are the variables 

utilised to explain the decision of farmers towards technology or practices adoption [26].  Table 1 

indicates that only 28.6% of youth or young farmers were involved in post-harvest practices in this 

study. It shows that elderly farmer with the age of more than 41 is loyal to post-harvest practices in the 

fruit industry. In contrast to Ye et al. [27], young people are more curious, and their learning skill is 

better than older people. This study shows that 83.3% of respondents were men, indicating that men 

have dominated post-harvest activities in the study area. The majority (46.7%) of respondents had 

attempted secondary schools, and 33.45% attended primary schools and also have no formal 

education. People with a higher education level should have a more positive attitude to accept and use 

technology [27]. Moreover, most farmers have farming experience for more than 6 years (78%), which 

indicates that the respondents were highly experienced in the fruit industry [28]. Most farmers (48.7%) 

have a bigger farm size of around 6 to 10 acres meaning that farm size has positive relation towards 

the adoption of agricultural technology [29]. Supported by Walisinghe et al., [26] farm size and 

education level are considered as one of the most important determinants of technology adoption.   

 

Table 1. Demographic Characteristics of Respondents 
Variables Frequency Percentages (%) 

Gender 

Male  

Female 

 

125 

25 

 

83.3 

16.7 

Age 

21-30 years old 

31-40 years old 

41-50 years old 

51-60 years old 

61-70 years old 

>71 years old 

 

11 

32 

36 

31 

28 

12 

 

7.3 

21.3 

24.0 

20.7 

18.7 

8.0 

Size Farming 

<5 acre 

6-10 acre 

11-15 acre 

16-20 acre 

>21 acre 

 

50 

73 

9 

8 

10 

 

33.3 

48.7 

6.0 

5.3 

6.7 

Education Level 

Not school 

UPSR 

PMR 

SPM 

Certificate 

Diploma 

Degree 

 

31 

19 

4 

70 

12 

9 

5 

 

20.7 

12.7 

2.7 

46.7 

8.0 

6.0 

3.3 

Experiences in Fruit Industry 

<5 years 

6-10 years 

 

33 

57 

 

22.0 

38.0 
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11-15 years 

16-20 years 

>21 years 

24 

14 

22 

16.0 

9.3 

14.7 

 

4.2 Level of Factors that Influencing Post-Harvest Practices Adoption 

Table 2 indicates that post-harvest practices adoption level has the highest mean score (M = 4.33), 

which implies that respondents have adopted post-harvest practices. Farmers that have high awareness 

and knowledge about technology and practices tend to adopt post-harvest practices [30]. However, it is 

opposite to a past study that reveals that farmers were poorly adopting post-harvest technologies [11]. 

The result from this study demonstrates that all actual scores for each factor influencing post-harvest 

practices adoption have a high mean score. The effort expectancy (EE) demonstrates the highest mean 

score (M = 4. 36). The previous study has reported that EE has a strong influence on the users’ 

intention to new technologies adoption and acceptance [31]. Knowledge and understanding of new 

technologies or practice is an important factor that contributes to the willingness of practices adoption.  

Supported by Azman et al. [32], adequate knowledge about contract farming will enhance good 

agriculture practices in their cultivation of crops among contract farmers. Based on this study, 

adequate knowledge and skill about post-harvest practices can encourage farmers to adopt post-harvest 

activities.  Based on the finding of this study, performance expectancy (PE) has a high mean score (M 

=4.27); thus it can be considered as the strongest determinant of a user’s behavioural intention to adopt 

post-harvest practices [15]. In accordance with the past study, PE in information technology for 

farmers will have a positive impact on behavioural intention [33]. Past study has reported that attitude 

can contribute to post-harvest losses of fruits and vegetables [34]. Consistently with the findings for 

the attitude that has a high mean score (M = 4.09), Barua et al. [35] also agreed that farmers have 

positive attitudes towards post-harvest management practices. Supported by past study, the farmer’s 

attitude can influence the adoption of agriculture technologies [36] and has a positive impact on 

agriculture practices adoption [37]. Social influence (SI) is quite similar to the subjective norm within 

the Theory Planned Behaviour [16] that has reflected on the influencing of external factors on attitudes 

and behavioural intention. Swinerd and Mcnaught [38] stated, SI play an important adoption role as a 

factor and potentially influences the individual’s attitudes. With a high mean score (M = 4.02) 

recorded, this study has also agreed that SI can influence the adoption of post-harvest practices. 

Farmers in this study have agreed that government, extension agent, friends and family are all 

encouraging them to adopt the post-harvest practice. However, it is contrasted with Taufiq [41] study, 

that mention farmers in Malaysia refuse to implement technology and post-harvest handling practices 

because of less enforcement by the government. Other than that, in contrast with Barua et al., [35] 

high cost of technology has caused the poor adoption of post-harvest technology. Still, farmers in this 

study area mentioned that cost of post-harvest practices is cheaper. Reflecting Taufiq [39] study, the 

Malaysia government have given many incentives and provide many post-harvest infrastructure and 

facilities to help farmers maintain their fruit quantity.  Financial support, necessary knowledge, 

resources, training and facilities were used as a factor for facilitating conditions (FC) that has the 

potential of influencing the new technology or practices adoption [40]. This study shows that FC has a 

high mean score (M = 3.95), indicating that fruit farmers in Johor agree that FC has influenced them to 

adopt post-harvest practices. Contradict with past study, even though many post-harvest facilities have 

been provided by government agencies like Federal Agricultural Marketing Authority (FAMA) to 

reduce post-harvest losses, post-harvest practices in Malaysia are still lacking [39]. 
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Table 2. Factors that Influencing Post-Harvest Practices Adoption 

Variables  Frequency Percentage Mean SD 

Post-Harvest Practices Adoption 

Low (1.00 – 2.33) 

Medium (2.34 – 3.66) 

High (3.67 – 5.00) 

 

1 

2 

147 

 

0.7 

1.3 

98.0 

4.33 .493 

Performance Expectancy 

Low (1.00 – 2.33) 

Medium (2.34 – 3.66) 

High (3.67 – 5.00) 

 

0 

3 

147 

 

0.0 

2.0 

98.0 

4.27 .415 

Effort Expectancy 

Low (1.00 – 2.33) 

Medium (2.34 – 3.66) 

High (3.67 – 5.00) 

 

0 

5 

145 

 

0.0 

3.3 

96.7 

4.36 .470 

Social Influence 

Low (1.00 – 2.33) 

Medium (2.34 – 3.66) 

High (3.67 – 5.00) 

 

0 

20 

130 

 

0.0 

13.3 

86.7 

4.02 .408 

Facilitating Conditions 

Low (1.00 – 2.33) 

Medium (2.34 – 3.66) 

High (3.67 – 5.00) 

 

1 

17 

132 

 

0.7 

11.3 

88.0 

3.95 .297 

Attitude 

Low (1.00 – 2.33) 

Medium (2.34 – 3.66) 

High (3.67 – 5.00) 

 

0 

8 

142 

 

0.0 

5.3 

94.7 

4.09 .334 

5.  Conclusion  

The main objective of this study is to identify post-harvest practices adoption among fruit farmers in 

Johor, Malaysia.  The finding shows that fruit farmers in Johor have adopted post-harvest practices. 

Nonetheless, the Malaysia government should encourage fruit farmers to adopt more post-harvest 

technologies or practices because the fruit industry has the potential to grow further and contribute to 

the expansion of the agricultural sector. This study has contributed to the literature of factors 

influencing post-harvest practices adoption in Johor. Nevertheless, there are some limitations that need 

to be highlighted as it could provide a better understanding of future research. Even though the 

UTAUT and TPB have explained the adoption of the post-harvest practice in Johor, the future study 

could be conducted at other states or countries. Other than that, future research should cover stage and 

types of post-harvest practices that have been adopted among fruit farmers to ensure that this study can 

explain more on the level of adoption. 
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