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 The present paper aims to examine and analyze: 1) the effect of farmers’ work motivation on their 
performance; 2) the effect of information technology on farmers’ performance; 3) the effect of 
farmers’ work motivation on their performance as moderated by local knowledge; and 4) the effect 
of information technology utilization on farmers’ performance as moderated by local knowledge. 
Our study population comprised of all farmers registered as members of farmer association in Tirto-
martani Village, Sleman Regency, Yogyakarta. We adopt cluster random sampling as the sampling 
method and use a sample of 102 respondents. Data were collected using a four-point Likert scale 
and analyzed using smartPLS 3.0. The results indicate that: 1) work motivation had a positive effect 
on farmers’ performance; 2) utilization of information technology had a positive effect on farmers’ 
performance; 3) local knowledge did not moderate the relationship between work motivation and 
farmers’ performance; and 4) local knowledge moderated the relationship between utilization of 
information technology and farmers’ performance. 
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1. Introduction 
 
 

 

Efforts to improve food sustainability must be based on food self-sufficiency and food sovereignty supported by an integrated 
subsystem of food distribution and consumption (Renstra, 2019). Agricultural sector remains as one of the government prior-
ities because its growth and development constitute the key to national development and bring hope for improved food security 
(Saheb et al., 2008). Changes in farmers’ behavior are among the factors that hinder the progress of food security 
program. Those changes in farmers’ behavior do not just happen: internal and external factors could also play an 
essential role on their success (Sari et al., 2017).  Internal factors include behavior, motivation, education, experience, 
expertise, skills, knowledge and ability. As for external factors, they include technology/equipment, information availability, 
extrinsic motivation, social-environmental resources, fellow farmers, and organizational attitude (Sasongko et al., 2018; Se-
tiawan et al., 2006). With the recent development in information and communication technologies, most people opt for the 
ones that provide faster and efficient access to information (Amin, 2016; Irmawati, 2011). 

Changes in behavior greatly affect the extent to which each individual is required to implement a high-performance cultural 
behavior (Armstrong, 2006). This could be illustrated as follows: better indicators of individual behavior in an organization 
encourage possible for favorable working environment and, thus, improve in individual performance and, for that reason, 
individual behavior and performance are strongly related (Rahman, 2013). The effect of behavioral changes can be studied 
at different time scales from weeks to hundreds of years and at different levels. The effect of those changes can be 
studied in terms of the individual, group, organization, and society at either national or international level. However, 
considering their complexity, behavioral changes should be related to various factors to identify them thoroughly 
(Madson, 2003).  
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Individual performance of certain behavior is mainly determined by the intention of a person with a particular motive to 
engage in such behavior; individual attitude and the effect of social environment on the intended behavior shall be positive to 
bring about expected changes. This corresponds to Victor Vroom’s expectancy theory (Robbins & Judge, 2008).  Important 
aspects in the process of behavioral changes include perceived behavioral control over opportunity, resources, and skills 
necessary to take action, therefore one’s motivation is strongly related to changes brought about to improve performance 
(Ajzen & Fishbein, 1980). Behavioral changes induced by technology have generated better individual performance in organ-
izations. Among the ways the technology changes the basic rules are by improving the capacity and generating more infor-
mation than anyone can absorb without it. Effectiveness and efficiency are considered as more beneficial to individual per-
formance. The use of appropriate information technology, therefore, paves the way for business transformation in terms of 
speed, accuracy and efficiency of large-scale information transfer so that information technology constitutes the important 
factor in improving farmers’ performance (Igbaria & Tan, 1997; Karanja, 2015). 

Knowledge reflects human capacity to understand and interpret either the results of observation or what has been experienced 
in order to make prediction or to generate various decision-making considerations (Sunaryo & Joshi, 2003). Indigenous 
knowledge is generally defined as knowledge used by local people to survive in a certain environment, and subsequently 
referred to as local knowledge (Warren, 1991). Digging up information about local knowledge and innovation adopted by 
farmers, we can discover the pattern of natural resource management in the nearby area. Moreover, it can also serve as input 
for improvement of farmers’ living, either from the perspectives of economy, ecology or social (Moulyotami et al., 2004).  
Therefore, local knowledge is considered to be capable of supporting or improving individual performance in case the farmers 
find it difficult to adopt the offered technology or that it serves no better function than the local technology at their disposal 
(Fujisaka, 1993; Pretty, 1995). 

This study aims to determine the effect of farmers’ behavioral changes from both internal and external factors on farmers’ 
performance. The internal factor of farmers’ behavioral changes is represented by farmers’ work motivation, and the external 
factor is represented by utilization of information technology. Local knowledge serves as the moderating variable of the causal 
relationship between motivation and utilization of information technology and farmers’ performance. This is so because local 
knowledge is considered capable of supporting the management of their agricultural land and of their natural resources in a 
better way (Soeharjo & Patong, 1973; Moulyotami et al., 2004). 

2. Literature review 

2.1 The effect of work motivation on individual performance  

Motivation may affect individuals in doing their jobs so that they can exert maximum effort to accomplish something (Robbins 
& Judge, 2008). Based on expectancy theory, motivation can increase performance by instilling strong confidence that doing 
the work will lead to task accomplishment in order to gain the opportunity that individual behavior generated (Munandar, 
2001). The expectancy theory basically postulates that human will take any action to meet a target that he finds it valuable 
and he sees what he is doing as helping him meet the target. Therefore, when an individual has an expectation, he will strive 
to meet it in order to increase his individual performance (Suripto, 2015). Several previous studies indicated that motivation 
plays a significant role in maintaining and improving individual performance and, therefore, it has a positive effect on indi-
vidual performance (Abusharbeh & Nazzal, 2018; Bao & Nizam, 2015; Andriana, 2015; Wahyudi et al., 2018; Robescu & 
Iancu, 2016; Satriadi & Agusven, 2018; Paarlberg & Lavigna, 2010). Based on earlier research findings, hypothesis 1 can be 
formulated as follows: 

H1: Work motivation has a positive effect on farmers’ performance.  

2.2 The effect of information technology utilization on individual performance  

Utilization of information technology is the behavior of using information technology in the workplace. Effectiveness and 
efficiency are the main reasons for using information technology in the working environment (Iqbaria & Tan, 1997; Karanja, 
2015). The use of information technology increases the speed, accuracy, and efficiency of information transfer in a large scale 
and, therefore, serves a significant role in increasing performance (Iqgbaria & Tan, 1997). Goodhue and Thompson (1995) 
maintain that individual performance achievement relates to the accomplishment of a number of individual tasks with the help 
of information technology at hand. Higher performance means higher level of efficiency, effectiveness or quality in individual 
tasks accomplishment.   The actual experience of using the technology will have an effect on the users; whether the technology 
has a positive or negative effect on the performance (Goodhue & Thompson, 1995). A number of studies indicated that utili-
zation of information technology increases the individual performance and, thus, it can be concluded that the utilization of 
information technology has a positive effect on individual performance as corroborated by Igbaria and Tan (1997); Hasiholan 
(2005); Lindawati & Salamah (2012); Stone, et al., (2007). Based on earlier research findings, we formulated hypothesis 2 as 
follows: 

H2: Utilization of information technology has a positive effect on farmers’ performance. 
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2.3 The effect of Local knowledge on individual performance 

Local knowledge generally means the knowledge employed by local people in order to survive in a particular environment 
(Warren, 1991). Local knowledge serves also as an input for improving the farmers’ living on an economic, ecological and 
social basis (Moulyotami et al., 2004). Local knowledge makes possible for sufficient food production by increasing the 
quantity and quality of production. Therefore, integrating local knowledge into formal adaptation policy is a necessary (Ajani 
et al., 2013). Hijang and Lampe (2017) stated that local knowledge can be implemented in all farming activities; from deter-
mining the season, selecting the best seeds to post-harvest soil treatment. To increase the quantity and quality of production, 
adaptation and adoption of local knowledge and the existing technology, respectively, is necessary. Farmers’ local knowledge 
is obtained from continuous processes and experiences. This helps devise an adaptation strategy based on experiments and 
knowledge of production in order to increase the quantity and quality of agro business production (Boillat & Berkes, 2013).  
Earlier studies indicated that local knowledge has an effect on the quantity and quality of farmers’ production. Therefore, the 
present study predicts that local knowledge will strengthen the effect of work motivation and utilization of information tech-
nology on farmers’ individual performance as measured by two indicators: quantity and quality of production. Based on 
several previous research findings we formulate hypotheses 3 and 4 as follows: 

H3:  Local knowledge strengthens the positive effect of work motivation on farmers’ performance.  

H4:  Local knowledge strengthens the positive effect of information technology utilization on farmers’ performance. 

3. Research method 

Our study population comprises all 510 members of farmer associations throughout 17 hamlets in Tirtomartani village, 
Sleman, Yogyakarta. The sampling in this study was conducted using cluster random sampling method because 17 farmer 
associations in Tirtomartani village share common characteristics such as farming behavior, education level, farming pattern, 
cultivated plants, area of cultivated land, and organizational structure of each farmer association.  Therefore, the sample was 
taken from daily caretaker units of each association, consisting of chairman, deputy chairman, secretary and treasurer (Subyan-
toro, 2009). Number of daily caretakers is 102 people and thus meets the criteria for sample size in SEM research of minimally 
100 (Ghozali & Latan, 2013). Data collection was conducted using 4-point Likert-scale questionnaire: 1) strongly disagree, 
2) disagree, 3) agree, and 4) strongly agree (Widoyoko, 2016). We employ Partial Least Squares as the statistical method to 
assess the validity, reliability and hypothesis. 

Measurement of research variables was conducted based on empirical findings of earlier studies as follows: 

1. Individual performance refers to Mangkunegara (2010); Moehriono (2009) that define performance as the quality 
and quantity achieved by a person in accomplishing his task in accordance with the responsibility placed on him. 
Quantitative and qualitative measure serves as the indicators of performance (Nahrisah, 2013). 

2. Work motivation refers to Gibson et al., (1987) that define work motivation as the will power that comes from within 
an individual person to do the job in accordance with his duties and responsibilities. Based on Victor Vroom’s ex-
pectancy theory, there are 3 indicator variables: relationship between effort and performance, relationship between 
effort and reward, and relationship between reward and personal goal (Lamborn, 1991). 

3. Utilization of technology refers to Triandis’ theory of attitude and behavior. Triandis (1980) recommends 3 indicators 
of information technology utilization and have been adopted by Thompson et al., (1991;1994), i.e. ability and will 
(intensity), frequency of use and diversity of applications. 

4. Local knowledge, as presented in Warren (1991), is also referred to as indigenous knowledge, that is, the knowledge 
adopted by local people to survive in a certain environment (Purwoko et. al., 2017). There are 8 indicators for local 
knowledge measurement: determining the preparation, planting, and harvesting times, soil processing, indigenous 
planting practices, seeds processing and storing, planting practices, harvesting and storing, processing and marketing, 
pest eradication and plant protection method (Grenier, 1998; Hartinah et al., 2020). 
 

4. Results  
 
4.1 Convergent Validity 
 
From the convergent validity test we can conclude that: all 3 question items for work motivation are valid; all 3 question items 
for utilization of information technology are valid; 4 out of 8 question items for local knowledge are valid and the rest Z11, 
Z13, Z15, Z18 are not valid; and 7 out of 10 question items for individual performance are valid and the rest Y13, Y14 and 
Y16 are not valid. From Table 1we can see that the loading factors below 0.7 are not excluded because they range from 0.5 
to 0.6 which is acceptable for a research study that still in a development phase (Chin, 1998). 
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Table 1  
Convergent Validity Test 

No Variable-Indicator Relationship Convergent Validity 
1 X11 ← MOTIVATION 0.818 
2 X12 ← MOTIVATION 0.833 
3 X13 ← MOTIVATION 0.767 
4 X21 ← UTILIZATION OF IT 0.934 
5 X22 ← UTILIZATION OF IT 0.915 
6 X23 ← UTILIZATION OF IT 0.876 
7 Z12 ← LOCAL KNOWLEDGE 0.728 
8 Z14 ← LOCAL KNOWLEDGE 0.715 
9 Z16 ← LOCAL KNOWLEDGE 0.827 

10 Z17 ← LOCAL KNOWLEDGE 0.791 
11 Y11 ← INDIVIDUAL PERFORMANCE 0.661 
12 Y12 ← INDIVIDUAL PERFORMANCE 0.715 
13 Y15 ← INDIVIDUAL PERFORMANCE 0.807 
14 Y17 ← INDIVIDUAL PERFORMANCE 0.784 
15 Y18 ← INDIVIDUAL PERFORMANCE 0.744 
16 Y19 ← INDIVIDUAL PERFORMANCE 0.697 
17 Y110 ← INDIVIDUAL PERFORMANCE 0.678 

 

4.2 Composite Reliability 

Table 2 tells us that all constructs have composite reliability value of more than 0.70. This led us to conclude that all con-
structs meet the criteria for construct reliability for further assessment. 
 
Table 2 
Reliability Test Results 

 Cronbach's Alpha Composite Reliability Average Variance Extracted (AVE) Remark 
Work Motivation 0.731 0.848 0.651 Reliable  
Utilization of IT 0.895 0.934 0.826 Reliable  
Individual performance 0.853 0.886 0.527 Reliable 
Local knowledge 0.768 0.850 0.587 Reliable 

Source: Primary data processed using smartPLS 3.0, 2020 
 
4.3 Hypothesis Testing  

 

Fig. 1. Structural Test Results 
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Fig.1 indicates that the model consists of 2 independent variables, 1 moderator variable with 2 effect moderators and 1 de-
pendent variable. The hypothesis test results can be seen in Table 3. 

Table 3  
Hypothesis Test Results  

  Original Sample (O) T Statistics 
(|O/STDEV|) P Values Remark 

Moderating Effect 1 → Y -0,041 0,502 0,616 Not significant 
Moderating Effect 2 → Y 0,330 2,916 0,004 Significant 
X1 → Y 0,400 3,798 0,000 Significant 
X2 → Y 0,422 3,001 0,003 Significant 
Z → Y -0,386 2,872 0,004 Significant 

Source: Primary data processed using smartPLS 3.0, 2019 
Note: X1 (Work Motivation), X2 (Utilization of Information Technology), Z (Local Knowledge), Y (Individual Performance), moderating effect 1 (moder-
ating X1 → Y), moderating effect 2 (moderating X2 → Y) 
 
Table 3 indicates the effect between constructs:  
 

1. The estimated coefficient value indicates that the direction of the effect of work motivation on individual perfor-
mance is positive. Therefore, it can be concluded that hypothesis 1, stating that work motivation has a positive 
significant effect on farmers’ performance, is supported. 

2. The estimated coefficient value indicates that the direction of the effect of information technology utilization on 
individual performance is positive. Thus, we can conclude that hypothesis 2, stating that utilization of information 
technology has a positive significant effect on farmers’ performance, is supported. 

3. The probability value is larger than 0.05 and therefore local knowledge (Z) does not moderate the effect of work 
motivation (X1) on individual performance (Y). This led us to conclude that hypothesis 3, stating that local 
knowledge increases the positive significant effect of work motivation on farmers’ performance, is not sup-
ported. 

4. The probability value is less than 0.05 and therefore it can be concluded that local knowledge (Z) is significantly 
moderates the effect of work motivation (X1) on individual performance (Y). From the estimated coefficient 
value, we see that the direction of moderation value is positive. Thus, hypothesis 4, stating that local knowledge 
strengthens the positive significant effect of information technology utilization on farmers’ performance, is sup-
ported. 

5. Table 3 also indicates the direct effect of local knowledge on individual performance, resulting in an estimated 
coefficient value of -0.386, t-count of 2.872, and probability value of 0.004. From this we can conclude that local 
knowledge (Z) has a significant effect on individual performance (Y). The estimated coefficient value indicates 
that the direction of the effect of local knowledge on individual performance is negative. 

 

5. Discussion  

The results corroborated earlier studies by Abusharbeh & Nazzal (2018); Bao & Nizam (2015); Andriana (2015); Wahyudi 
et al., (2018); Robescu & Iancu (2016); Satriadi and Agusven (2018); Paarlberg & Lavigna (2010) concerning the effect of 
work motivation on performance. In essence, motivation can increase performance by instilling strong confidence that doing 
the work will lead to task accomplishment in order to gain the opportunity that individual behavior generated (Munandar, 
2001). Each individual will strive to meet his expectation it in order to increase his individual performance (Suripto, 2015). 
The results also indicate that the indicator for the highest motivation could be the effort to develop self-motivation through 
the expected rewards and in line with personal goal in order to increase individual performance. 

The finding concerning the effect of information technology utilization on performance corroborates those of studies by Ig-
baria & Tan (1997); Hasiholan (2005); Lindawati & Salamah (2012); Stone, et al., (2007). Basically, the use of appropriate 
information technology increases the speed, accuracy and efficiency of large-scale information transfer so that information 
technology makes up an important factor in improving farmers’ performance (Iqbaria & Tan, 1997). The actual experience of 
using the technology will have an effect on the users (Goodhue & Thompson, 1995). Effectiveness and efficiency are consid-
ered as the main reasons for the utilization of the technology (Igbaria & Tan, 1997; Karanja, 2015). Farmers’ experience in 
information technology brings a positive effect on their performance. Thus, farmers will continually utilize information tech-
nology, accessing necessary information to help accomplish their tasks in a faster, better and more productive way (Haryani, 
2001). 

The moderating role of local knowledge in the effect of motivation on farmers’ performance is unproven and, therefore, not 
supported (Anjani et al., 2013; Hijjang & Lampe, 2017; Boillat & Berkes, 2013; Guterresa et al., 2020). This further indicates 
that the presence or absence of local knowledge causes no significant positive effect of work motivation on individual perfor-
mance. 
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The moderating role of local knowledge in the effect of information technology utilization on farmers’ performance is proven 
and, thus, supported (Anjani et al., 2013; Hijjang & Lampe, 2017; Boillat & Berkes, 2013). Local knowledge can serve as an 
input for improvement of farmers’ living by integrating the knowledge into a formal adaptation policy.  Moreover, it is nec-
essary to adopt and adjust local knowledge to the existing technology in order to increase the moderating role of local 
knowledge in the effect of information technology utilization on individual performance. Farmers can integrate information 
obtained from the technology into local knowledge and process it to help them in soil processing, managing, and seeds storing, 
agricultural marketing, pest eradication, as well as increasing product quantity and quality. 

Other interesting finding is that knowledge that is unable to develop is the one that could no longer keep up with the current 
era (Thrupp, 1989). Even worse, improper local knowledge can lead to increasingly severe environmental damage (Grenier, 
1998). Therefore, local knowledge can negatively affect individual performance as represented by the indicator for the quality 
and quantity of crops. From this finding we see that local knowledge cannot stand on itself or as an independent variable 
because it will negatively affect individual performance. 

6. Conclusion 

A clearly appropriate personal goal gives birth to a tendency to act in a certain manner; depending on the strength of expec-
tations, actions taken to achieve that goal will follow. Farmers’ behavior in utilizing information technology based on their 
attitude, mind, routine, and consequences of their actions forms a collection of positive experiences. This forms highly repet-
itive routines that increase farmers’ individual performance, depending on their utilization rate of information technology. 
Work motivation and utilization of information technology positively affect farmers’ performance. In moderator effect, local 
knowledge strengthens the relationship between utilization of information technology and farmers’ performance.  Local 
knowledge serves as the moderating variable that has been proven to increase the positive effect that information technology 
utilization has on individual performance. This may occur because farmers who have local knowledge yet never use infor-
mation technology will be lacking in information and limited in their efforts to develop their knowledge. 
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